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BUILD IT ONCE. BUILD IT RIGHT.
BUILD ITWITH GALAXY.

If you're bu i l d i ng a n ew
generat ion of m i s s i o n ‑
cr i t ica l applications, you
need a tool wi th the power
a nd s c a l a b i l i t y t o span
departments, divisions‐ the
ent i re enterprise. Only one
tool can help you do it all,
because only one tool has it
a l l ‐ t he Galaxy Application
Environment” from Visix.
When we say “build it once,

bu i ld i t r i gh t ’ we mean i t .
Galaxy dramatically reduces
both the t ime and cost of
deve lop ing d i s t r i b u t e d ,
portable applications and
significantly increases the quality of
your final product. Only Galaxy can

Galaxy's object-oriented a r c h i t e c t u

dented API
developers fro

Bui ld i t once
Cross-platform no longer means
compromise. Wi th 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
support a l l your target platforms
w i t h o u t struggl ing w i t h mult ip le

toolkits or supporting separate develop‑
men t teams. Best of a l l , there’s no
“least c ommon denominator” effect
w i th Ga laxy ‐your applications are
completely portable and still able to
exploit the advanced capabilities of
each nat ive environment. 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'll build it right because we’ve built
it r ight. Galaxy specifically targets
the needs of high-end professional
developers by providing a compre‑
hensive set of object-oriented libraries,
distributed services, and visual tools
i n t o a cohesive, multiplatform devel‑
opment environment. Galaxy not only
provides a powerful GUI builder, but
also includes a rich set of platform‑
independent abstractions‐such as
memory management, networking, file
management, and distributed services‑

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

Bu i ld it w i t h Galaxy
From financial services to manufac‑

turing, Galaxy has exceeded
the expectations of even the
most demanding developers
and won the praises of the
compu te r industry 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 o the r s a re us i ng
Galaxy today to build their

mission-critical applications.

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.

L 1 G H Y E A R S A H E A
1 Northumber land Avenue T r a f a l g a r Squa re London WC2N 5BW

071 . 8 72 . 5 825 / p hone 071.753.2720/facsimile
V i s i x So f twa re (UK) L t d .
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&C++ sourcecode. It includes:

C-Vision for C/C++ 4.0 from Gimpel
This is aset of tools to help programmers
analyse, understand,document and maintain C

Accross-referencer that producesa listof
symbols enhanced with usage (definition,
declaration, assignment, addressof) andtype
information{including function prototypes&
templates). All symbols, including macros, i]
types, templates and memberscan be included |
in the cross-reference.
A tree diagrammer provides trees of function
Call graphs or class hierarchies,with numerous
pruning options. Bothcross-reference &tree
informationcan bedumped inASCII for
importing to.a database. You can have up to 4
Mbytesof symbols.
Asource code reformatier lets you put code into
a consistent style, with complete controlover >
indentation, andalignment of multi-line
comments.
Anintelligentsource code lister produces
outlined source listings tographically show
program logic.
Available for DOSor OS/2 atonly £145.
for further details.

audience.
“C++ isoneof the mostgrotesque andcryptic
programminglanguagesevercreated”

Ray Duncan
Itis also one of the most complex.If you think
you are a C++ expert, then you probably aren't!
Yet it isone of the most widely used languages,
and the only realisticchoice for many
applications. Youneedall the helpyou can get.
PC-Lint for C/C++ will analyse amixedsuite of
Cand C++ modules and produce awide variety
of warning and error messages. This static
analysis can tum up bugs beforeyou even run
the the program! If it findsjust one bug,

} have paid for itself.
§ Call usnow for full details. Only £139,
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company asC-Visionandwill appeal to asimilar
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Mimicking reality
ONCE HEARDa lovely story about a

| en constructed computer pro‑
gram designed to calculate the timing

for automatic release of a bomb from a
fighter aircraft. The computer was accu‑
rately programmed to assess the plane’s
speed and altitude and the distance to the
target. Unfortunately, the program listing
and the alpha numeric table of results failed
to alert the system designer to a potentially
fatal oversight. The way the program was
written, the aircraft would release its lethal
cargo even if, at the moment it passed over
the pointwhen thebombshouldbereleased,
the pilot was flyingupside down.

One picture would have immediately
alerted of the danger. Had the application
been developed, tested and implemented
using an animated, graphical representa‑
tion of the aircraft in flight, the problem
would havebeen transparently obvious.
The ability of the brain to recognise

visual patterns and detect even subtle
changes is quite astonishing. In spite of this
fact, many critical computer applications
still present users with textual output or
complex tables of figures which are
extremely difficult to read or understand.
The problem is exacerbated by the fact that
the critical time when wereally need clear,
concise information is at moments when we
are under greatest stress - whena patient
goes into trauma,when customers complain
that the communications network is down,
when a power reactor shuts down or when a
component fails in a vital production pro‑
cess. On such occasions, we are least pre‑
pared to wade calmly through tables of fig‑
ures and rationally interpret figures and
text to find out what hasgone wrong.

Even where graphic or pictorial dia‑
grams are available, they are usually con‑
fined to simple line graphs, bar charts or
textual displays depicting static data col‑
lected at one historical moment in time. In
real-life situations - whether controlling a
process plant or monitoring vehicle move‑
ments in air, space or on the ground - a con‑
tinuous data feed from sensors, equipment
and other component devices is generally
available to advise of all changes in status,
performance and loading. To be fully effec‑
tive in monitoring and managing critical
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processes, graphic systems need to be capa‑
ble of interactingwith these data sources to
reflect the dynamic nature of the environ‑
ments in real time.

One techniquewhich achieves this is the
useof the synoptic display or mimic diagram
- animated simulations that project the
behaviour of graphic objects within avisual
representationof their environment. Synop‑
tic diagrams provide a powerful and intu‑
itive method of displaying and interpreting
complex data and they are growing in popu‑
larity asthe price/performance ratioof hard‑
ware capable of handling the graphics
processinghascome down.

We need to make the computer work
harder to present information in a visual
form that human engineers and managers
can more easily understand and interpret.
We need to stop trying to force the human
mind to work like a computer,juggling huge
tables ofdigital information.

JohnMassey,ManagingDirector
of Tenet SystemsLimited

TheWarp factor
T’S RATHER POINTLESS comparing
Windows with OS/2 Warp. Pointless
because Windows 3.x has an installed

baseof 70millionusersandOS/2,well,doesn’t.
But there is aflip side to this fromadevel‑

oper’s point of view. TheWindows market is
pretty much wrapped up. There is no point
launchinganother word processor, spread‑
sheetor anymainstreamapplication,because
however good it is, you aren’t going to get
anywhere without, for starters, a Microsoft‑
sizedmarketingbudget is behindyou.

Warp,ontheother hand,isdifferent.The
user base may not beWindows-gargantuan
but,accordingto IBM,Warp is selling: halfa
million copies in the first 60days. According
to John Thompson, IBM’sgeneral manager
for marketing and solution developer pro‑
grammes, themarket for nativeWarp appli‑
cations is worth around $9 billion and
growing. There should beenough to satisfy
the appetites of ageneration ofdisillusioned
Windows 3.x programmers.

IBMdesperately needsmoreWarpdevel‑
opers, and is working hard to court the
developer community. To allow Win32
developers to be able to port their applica‑
tions toOS/2withminimaleffort, it has cre‑
ated an extendedWarp API which permits
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80% common application code between the
two platforms. Naturally, one remains sus‑
Picious about the 20% remaining, but the
Developer API Extensions should act as an
added incentiveto coaxWindows developers
to move their applications to Warp.

Who are these userswho are gasping for
Warp apps? There seem to be two very dif‑
ferent types. There is the corporate buyer ‑
IBM’s natural constituency - who wants
solid, no-frills, proven technology that’s
scaleable throughout the enterprise and is
goingto bearound in fiveyear’s time. On the
other hand, Warp is being pushed into the
home asa zany, trend-setting, multimedia
platform for people who want to t ry some‑
thing that’s notWindows.

By targeting the home user, IBM risks
alienating i ts dedicated corporate strong‑
hold.But to the developer,Warp in the home
is certainly good news. So longas IBMcon‑
tinues to plugWarp to the consumer, there
will be ademand for newOS/2 applications.
Admittedly other aspectsofIBM’sbehav‑

iour are not so encouraging for prospective
Warp developers. For example, the Lotus
acquisition may well damage the market
perception of Warp. Lotus Notes is already
the biggest selling OS/2 application, and
now the biggest selling OS/2 application
belongs to IBM. Sure, IBM will reap the
immediatefinancial rewards, but now there
is one fewer independent software company
developing for Warp. It’s all very well tar‑
geting an uncrowdedmarket; but the thing
can beoverdone.

Of course, Warp’s biggest test is yet to
come. On August 24th ( the latest date from
Microsoftat timeofwriting)Windows 95will
befinally released.The first mainstream32‑
bit operating system from Microsoft wil l
obviously bea force to bereckonedwith.And
yet, and yet... Warp has the advantage of
already having obtained stability, whereas
wearestillhearingof the compatibility prob‑
lems caused by Windows 95. If too many
existingapplications fail underWindows 95,
if it won't r u n on al l those home PCs, if
Microsoft fails to make the standardstick...

The race is notover yet.
CliffSaran



COMMENT

Mayb@m!
Ladies and gentlemen!
Introducing, for your

entertainment and delight,
Kinetico the Stupendous ‑
erm, ShuffleBot the barely
plausible - erm, well, judge
for yourself. Jules has been
inventingweird things again.

Back in October, you may remember, I was
musing about makingan artificial intelli‑
gent system which could control a motor‑
bike, and lamenting about the fact that it
was sodifficult. Some would say that it’s
because I don’t haveenough real work to do,
but I haven’t stopped thinking about that
problem, and gradually, almost impercepti‑
bly slowly, parts of the puzzle started falling
into place.

Somethingelsewas interestingmeat the
time. Mobile robots are well-established in
the public consciousness - science fiction has
been telling us about them for years - but
apart from a few totally impractical toys,
they have never really taken off as a practi‑
cal proposition. There’s a reason for that ‑
most mobile robots are pretty useless. After
all, they take up loads of floor space, are as
manoeuvrable as a car, they need special
machinery to loadand unloadthem, they are
heavy, noisy, and need constant recharging.
Probably themost practical use is motorised
wheelchairs, which although may bea boon
to their owners, aren’t exactly the pinnacle
of robot design. Most of all, though, robots
are so mechanical. They don’t purr, they
don’t tear up newspapers and sleep on your
feet, they don’t react to tapping on the tank,
and they don’t hold sensible conversa‑
tions.

My robot bike was like that,
too. It may have been an inter‑
esting intellectual exercise,
but I really couldn’t think
of a single use for i t .And
then, inspiration
struck.My problem,
you see, was that
I was trying to
control the
forces on two
wheels, where
each wheel was
doinga similar,
but different job.
If I was having
such problems
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partitioning the tasks between the wheels,
why not take one of the wheels away?

You know something - it works. It is not
only possible to make a unicycling robot, it’s
easier than controlling two wheels. As the
dynamics came into focus, and I understood
how the thingwould move, I laughedmyself
silly. In order to travel forwards, it would
have to lean forwards, so from a standing
start it would have to drive the wheel back a
little, wait for the body to fall forwards, and
then drive the wheel forwards. Stopping
would have the same little jiggle - to slow
down, it would drive the wheel faster for a
moment. To t u r n le f t , i t would step the
wheel out to the right. It would move, in
short, exactly like acartoon character.

That’s not all. The exact same sums
would enable it to balance things on top of
itself. It could bestanding there, shuffling
and whirring, and if you dumped a heavy
box on top it would automatically shuffle in
order to prevent the box from toppling. It
could even balance glasses and bowls con‑
taining liquids. Now,moving forward would
involve controlling the attitude of the pay‑
loadaswell asits own attitude.



There’s
more. The sus‑

pension require‑
ments are a bi t

peculiar, so I designed a
variable suspension system
for i t . This would let it sink
down at high speed onsmooth
surfaces, in order to get best
traction, but would lift it up to
get more suspension travel
over rough surfaces and at
lower speeds. Stationary, it
would be able to adjust i ts
height usingthe same mech‑

anism, so it could t ip i ts box
offonto a table then goofffor its

nex t job. The same mechanism
would enable it to jump, and a

small adjustment to the control sys‑
tems would allow it to jump o v e r

steps. It could even bemade to perform
pirouettes and somersaults.
Now, I ' l l freely admit that a unicycling

robot is a totally barking idea, but let’s look
at what we've got. We have a machine which
is only slightly less manoeuvrable than a
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h u m a n ,
which takes
up about the
same floor
space. It can

carry loads,and it
can adapt to dra‑

matically changing
conditions, like suddenly

becoming airborne. But,
most of all, it moves as if it’s

alive, and it’s funny.
That’s what’s holding domestic

robots back - they’re just not very funny.
If you could build a machine with a sense of
humour, it would have a huge acceptance.
You can sell anythingif i t ’ s funny.

All robot designers have to think about
safety. When this contraption starts to
move, it has to announce the fact. ARoad
Runner ‘beep beep’ would be ideal, and
would fit the motion of the machine per‑
fectly. If the collision detectors forced it to
pull up short, a quiet ‘oops’ would announce
that fact. And of course, if someone was
deliberately obstructing i ts progress,it
could draw itself up on its variable suspen‑
sion, lean forwards, and deliver a long,
drawn-out raspberry.

What could you use such an idiotic
device for? The first thought I had was of
warehouse movers. In big warehouses, the
mobiles need bigwheelbases in order to get
the necessary stability when loaded down
with boxes. These devices would need much
less space, and if one sinks while the other
rises, two could pass each other in the same
aisle. But the moving need no t be con‑
strained to the warehouse. In the offices,
they could be used to ca r r y boxes and
papers around. You call a machine, place a
box on top of i t , and then punch in the
extension number of the recipient. For
offices, and asa personal porter, it would be
much more effective than a four-wheeled
vehicle.

As a personal porter, it would have
immense value as well. At parties, where
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C O M M E N T

I’ve explained my
unicycle robot idea to

quite a few people, and
nine out of ten think I’m

crackers.

That proves I’m onto a
winner.

one is standing u p , and has r u n out of
hands holding a glass, a plate of food, a
mobile telephone, a penand trying to finda
business card, the robot could have a tray
on top, holding all of these essentials. Nor‑
mally it would sit behind and to one side of
i t s owner, but when he reaches ou t his
hand, it would step forward, offer up the
tray, and then when he’s picked up or put
down whatever it is he wanted, it would
settle back into it’s appropriately deferen‑
tial position.

But probably the best use would be the
oneI identified in the opening lines - asa
replacement wheelchair. People in wheel‑
chairs spend their lives sitting down. That
gives them, at these parties, an unequalled
view of the other guests’ waistbands, and a
st i ff neck with having to look up al l the
time. What’s more, the wheelchairs take up
more floor space than walking guests, and
since the wheelchair users face is well
below eye-level, they disappear from the
crowd, being replaced bya big hole.

This device would solve all these prob‑
lems. It would raise them to normal eye
level, and reduce the floor space needed.
People who sti l l have upper body control
can lean to control their attitude, and thus
their direction and speed. People without
could use some other control mechanism,
and the robot would take responsibility for
balancing them on top.

I'mnot sure how serious I am about this
idea, though I think I’m going to build one,
just to prove it works. I’ve explained it to
several people, and although a few see some
merit in i t , nine out of ten think I’m crack‑
ers. That proves I ’m onto a winner.

a

Jules movedfromfour wheels down to two
when he bought the motorbike. Now he’s
movingfrom two wheels to one. The next
step is to remove the finalwheel and levi‑
tate. Do you think he can do it? Call him on
01707 662698, or email him asjules@cix.



N E W S R E V I E W
Manzi to stay
Jim Manzi,LotusDevelopmentCorporation’s
chief executive, is to remain in charge of
Lotus after the $3.5 billion takeover by IBM
announced recently. Manzi will become a
senior vice president of IBM, although Lotus
will still operate separately from IBM. The
takeover of Lotus was agreed after I B M
raised its hostilebidof$60 per commonshare
to an agreed price of $64. IBMhopes to revive
the flagging Lotus, but claims the aquisition
has nothing to dowith OS/2.

BT’s crystal ball
A BT study foresees 3-D videophones,
machines that recognise body language and
gestures, and e-mail that talks to you over a
mobile telephone, all within the next 25
years. Akeyelement in makingadvances like
these possible will bea huge increase in com‑
puter power, which could bea million times
greater than today. Usinga variety of strate‑
gies, including projection, extrapolation and
‘guessology’, BT has compiled some 200 pre‑
dictions of technology and society. To find out
more, call Nick Gordon-Brown on 0171
7296088.

Parallel solutions
Parallel processing has the potential to revo‑
lutionise operational systems, decision sup‑
port systems and multimedia applications.
This is the core message from the new report
just published by Ovum, Beyond the Data
Warehouse: New Markets for Parallel Com‑
puting. Ovum predicts that the market for
commercial parallel systems will rise from
$1.5 billion in 1995 to $2.5 billion bythe year
2000. The growth is attributed to four main
factors: accelerating user demands; decreased
price of off-the-shelf components; support
from leading industry suppliers such asIBM
and Oracle; and parallel-platformavailability
ofRDBMSs.The report is available for £995 ‑
you can reach Ovum on 01712552670.

The rewards of innovation
With over 60 computing undergraduate
entrants from all over the UK,the Softwright
InnovationAward has attracted a wide vari‑
ety of imaginative software projects. Entries
have ranged from an OCR program for Hindi,
to an expert learning system for nurses. The
scheme was conceived by object technology
softwarehouse Softwright.The resultswill be
announcedonSeptember 20th- the first prize
is a hefty £2000 worth of hardware plus a
year’s free subscription to CompuServe. For
details contactThe Softwright Innovation
Award Office on 01628 524611.

EXE Show
The first EXE Software Developers’
Show was a fun-packed two days held
on 8th a n d 9th June at the Royal Hor‑
ticultural Hal ls in Westminster. Major
presences includedBorland,Computer
Associates, I B M and Symantec, b u t
there w e r e many other stands ranging
from tool vendors to bookshops. The
EXE stand itself proved to be a popular
hang-out for developers and exhibitors
alike - the attraction m a y well have
been the demonstration of
EXplodE,EXE’sWorldWide Web site
(http://www.exe.co.uk).

Attendees enjoyed software
demonstrations,talks and ‘ g u r uhours’
w i t h industry figures l i k e Bertrand
Meyer, inventor of the Ei ffe l program‑
m i n g language, who considers the ‘self‑
ishnessprinciple’ to bea majorconcept of
object orientation: objects are defined by
their interface ( w h a t they h a v e ) insteadof what
they are. Seminar topics covered Windows 95
( w i t h Ma t t P ie t rek and To d d Johnson), the
Internet,object technology and other less con ‑
tentious issues. An interesting discussion was Keith Gladstone’s on behalf of the
RNIB,entitled ‘Creatingapplications for the visually impaired.’

As far as software w a s concerned, there wasa great deal to see. A popular theme
of the show was multi-platform development,w i th Zinc’s Application Framework
4.0,ProfessionalSoftware’s Utah,IBM’sVisualAge C++ andNat Systems’NS-DK/2al l
mak ingan appearance. Software metrics toolkits were alsoabundant, rangingfrom
Program Analysers’ LDRA Testbed to the impressive suite of code analysis tools
offered by McCabe & Associates. Other offerings included postcode software, anti‑
piracy devices and code translation programs.

The date of the nextEXEShowis still to bedecided. If you want to find ou t more,
speak to Tim MacPherson on 01712875678.

Smalltalk’s n o t a l l ta lk
A study by International Data Corporation commissioned by STIC, the Smalltalk Industry
Council, of nearly 300 corporate programmers shows Smalltalk on the move. It rated highest
among object-oriented languages for corporate application development in terms of its suit‑
ability for such projects rather than its current prevalence in the industry. ‘This survey proves
that Smalltalk is gaining momentum as an idea whose time has come’, claims Peter Day of
Bloomsbury Software, UK distributor ofDigitalk Inc’s Visual Smalltalk.

The survey was conducted as a series of in-depth interviews rather than a questionnaire,
leadingtosome interesting- and often personal - insights. Forexample, programmers thought
it possible to becomea ‘recognised expert’ in Smalltalk in just 18 months, compared with 23
months for C++. Significantly, 26 percent of object-oriented professionals not currently using
Smalltalk would recommend it to MIS shops planning to adopt OOmethods.

The study showed that four of the predominant problem areas associated with Smalltalk ‑
speed, garbage collection, memory and ease-of-use - are becoming less and less ofan issue, as
operating systems become more resource-intensive and Smalltalk implementations better
designed.

With portability, robustness and extensibility being prime considerations for big IT pro‑
jects, the efficiency gain afforded by using a language like C++ (wh ich has small run-time
overhead) rather than one like Smalltalk or Lisp is becoming less significant. The current fad
for RAD means developers are looking for environments suitable for prototyping and which
provide rich run-time support.Maybe Smalltalk’s time has come. International Data Corpo‑
ration can be reachedon 001508 8728200.
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WITH SYSTEM

ARCHITECT

You Can’t Lose

A
SYSTEM ARCHITECT.

System Architect’s unrivalled multiple
methodology support allows you to choose the
method you want today, knowing that support
for the method you want tomorrow is never
f a r away. System Archi tect ’s common
reposi tory approach al lows developers
working on different projects using different
methods to share design information. Indeed
if you prefer you can mix methods on the same
project. So whether you need Booch,
Rumbaugh, Coad-Yourdon, Shlaer-Mellor or
the future Booch/Rumbangh method, System
Architect delivers.
SysSTEM ARCHITECT PROVIDES
¢Object-Oriented Support
* SSADM v3 and v4 Support
* PowerBuilder Interface
* Gupta SQL-Server Interface
* Schema Generation
* Reverse Data Engineering
* Documentation Facility
System Architect is
the leading Price/
Performance CASE
tool. Feature-rich,
easy-to-use,
powerful and
affordable.
Phone N O W to find
out more.

Tel: (01926) 450858

POPKINSOFTWARE & SYSTEMS LTD
118-120 Warwick Street
Royal Leamington Spa
Warwickshire England CV32 4QY
Tel: ( 0 1 9 2 6 ) 450858 Fax: ( 0 1 9 2 6 ) 311833

* Special conditions apply - ca l l for details. Asa guide
the £ 9 9 5i s based upon a m e r g e v e r s i o n with the Schema a

Generator Module a n dexcludes maintenance, pos tage & z
packing + VAT. A limit o f 2 c o p i e s per c u s t o m e r. U K onlyP P P
All brand and product names a r e trademarks or r e g i s t e r e d t r a d e m a r k s of t h e i r respective
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P R O D U C T N E W S
Polishing off Visual Basic
Aardvark Software has released the Pol‑
isher, a source-code processor for Visual
Basic which performs, among other things,
syntax-aware spelling checking, config‑
urable code formatting and automatic gen‑
eration of comment blocks. You'll beable to
get a copy from Grey Matter, on 01364
654100. At the time of writ ing no UK price
was set but it’s shipping for $129 in the US.

Real-time OS for PowerPC
Swedish company Enea Data, provider of
time-critical systems anddevelopment tools,
is implementing its OSEDelta real-time
operating system for the Motorola PowerPC
603 chip. OSEDelta is a distributed operat‑
ing system designed for use in non-stop and
fault-tolerant systems, such as telecommu‑
nicationsapplications, and is the latest addi‑
tion to the OSE family. Currently it’s only
available for Motorola 68xxx andAMD 29K
microprocessors - a full port to the PowerPC
architecture is scheduled for early 1996,
although beta releaseswill beavailable ear‑
lier. You can speak to EneaDataby dialling
0046 86385000.

Codewright for VC++
Premia Corporation’s new version of its
Codewright programmer’s editor has all the
features of its standard Professionaledition,
with the added ability to plug seamlessly
in to the Microsoft Visual C++ IDE.
Codewright Fusion comes with command
sets compatible with other popular editors
suchasBrief, file comparison, language tem‑
plates, a syntax-sensitive spell checker,
brace/parenthesismatchingandmuchmore.
If you’re grabbed by grep or desperate for
programmablemacros, this couldbefor you.
Programmer’s Paradise 0161 728 4017 is
selling it for £98.

Eiffel
Interactive Software Engineering’s Eiffel
development environment is available for
Windows. Currently, only an entry-level
version is available, for just £79 - this is
interpreted, and doesn’t come with a com‑
piler, althoughaJ] librariesprovidedare pre‑
compiled. A full-blown Windows version is
on i ts way, for £650. The package is also
available for Linux (£179); full Unix versions
start at £1700. The low-end versions don't
come with a language reference, so it may
well beworth investing in BertrandMeyer's
book Eiffel: The Language if you're inter‑
ested. Speak to EverythingEiffel on 01772
687525 for details.

The heat coosHotJava
You may have already heard about Hot‑
Java, Sun Microsystem’s new World Wide
Web browser - especially if you’ve been
perusingEXplodE,EXE’son-lineWebsite.
HotJava builds on the Internet browsing
techniquesestablishedbyMosaicbyimple‑
mentingthe ability toaddarbitrary behav‑
iour. UsingHotJava,you canembedentire
multimedia applications intostandardtext
files which the user can download andexe‑
cute locally.
Lurkingbehind the scenes, however, is

Java itself, an object-oriented program‑
ming environment for the Internet. The
Java language gives HotJava users the
power to develop small, interpretedappli‑
cations - ‘applets’ - to distribute over the
Net. ModelledprimarilyonC++, but omit‑
t ingmany of the rarely usedand poorly understood features ofC++ such asoperator overloading
andmultiple inheritance,Java emphasises type safety, compile-timeerrordetectionandportabil‑
ity. Althoughinterpreted,the run-timerequirementsaresmall. The interpreterandclasssupport
needabout40K; anadditional 175Kadds the standard librariesandthreadsupport. Forenhanced
performance,interpretedcode can becompiledonthe fly at load-time into nativemachinecode.

A number of companies, includingToshiba andStarwave, haveannouncedplans to integrate
the Java technology andHotJavadynamic browser into newapplications they will develop for the
Internet.BothJava andHotJava are free for non-commercial use by end-users. They’re available
in alpha release for developers andend-users onSunO$,Solaris andWindowsNT,withWindows
95andMacOS 7.5 ports due in late summer. The HotJava beta release, available late summer,
will include a bundledWYSIWIG page builder and integrationwith third-party authoring tools.
LocateSun at http://www.sun.com; the Java-specific pages are at http///java.sun.com.

See it at SunWorld "95, then
read about how some hot n e w

AP I extensions fo r OS/2 Warp
The current obsession wi th cross-platform development seemsto have caught IBM’s
interest as it approaches the problemof portability f r om two opposingdirections. It
recentlyannounceditsIBMDeveloperAP IExtensionsto OS/2Warp,acarefully chosen
subset of ove r 700APIfunctionsand300messageswhichareconsistentwi th theWin32
API. Asimple recompilationwi l l soonbesufficient to por tmanyWin32 applications to
Warp. I BMhas obviously been forced to take Microsoft’smarketingplans seriously,
wi thWindows 95set to topple OS/2 from itsposition asthemostpopular PC-based32‑
b i t operating system.
This concession to Microsoft's Win32 API flies somewhat in the face of the recent

object-orientedapproach,which relieson abstractionto achieveportability. Platform‑
independent class libraries suchasMFC,Borland’sObjectWindowsLibraryandIBM’s
o w nOpenClassLibrary,currently in beta,allowdevelopers to ignorethedetails of sys‑
tem-specific API calls andconcentrate on the logic of their application. John Swain‑
son, IBMvice president of applicationdevelopment solutions, sees the DeveloperAPI
ExtensionsasOS/2’s solution for migratingexistingWindows applications, but thinks
software companies in the future wi l l invest increasingly in ‘object technology in the
form of portable and interoperable class libraries and frameworks.’ Currently Open
Class Library is portable acrossAIX,OS/400,MVSandSunSolaris.
To aidvendorswishingto migrateexistingWin16or Win32applications to OS/2 that

were written without the use of a portable class library, IBMis licensingOneUp Cor‑
poration’sSourceMigrationAnalysis ReportingToolset (SMART) . I t ’sa code-process‑
i n g software that w i l l automatically convert the majority of C/C++ Windows code to
32-bit OS/2 Warp, aswell ashighlighting which parts of the application use the API
extensions,andmakingrecommendationsfor sections it canneitherpor tn o r recognise
asa call to one of the newAPIs.

You can find IBM’sHomePageat http://www.ibm.com,or telephone their Solution
Developers’Helplineon 0345 522622.
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SQL Server
Microsoft SQL Server 6.0 is a scalabel
high performance database management
system designed specifically for
distributed client-server computing. Its
powerful management tools, built-in data
replication, and open system architecture
provide a superior platform for delivering
cost-effective information solutions for
organisations of all sizes.

PowerBuilder Desktop f o r Windows 4.0
A powerful Windows desktop application
development environment with an
integrated client/server architecture which
includes powerful object-oriented
programming tools. With PowerBuilder
Desktop you can easily create robust
Windows applications that incorporate data
from mo s t desktop databases. The Watco,
SQL database is included for developm:
and deployment o u t of the box.
The PowerBuilder family

includes the new PowerBuilder
Component pack. Competitive
upgrade for m o s t desktop
database users £189

WatcomSQL Server
PresentingWatcom
SQL, the industrial
strength database server
that makes deployment of
PCClient/server applications bot!
and inexpensive. Advanced features
triggers, stored procedures, anda self‑
query optimiser that “learns” asyou use i
making it smarter...and faster. With
hundreds of thousands of copies already

installed on Windows, NetWare,OS/2 and NT, Watcom SQL is
the right choice for PCapplications.

VrToo sD f r om Vi reo Software
AC library and C++ Class library of
functions for developingWindows or
Windows 95 Device Drivers. The Quick
VxD code generator automatically writes
the VxD skeleton. custom header files and
libraries automate segment management
and expose VMM functions to C & C++
programmers. Debugand final release
libraries are included. Combine with Nu‑
Mega’s Soft-ICE/W, to get the complete
VxD build and tes t solution.

Visual FoxPro version 3.0
Easy enough to beVisual, powerful
enough to be Foxpro
Microsoft Visual FoxPro combines a
visual development environment with
new tools for creating solutions that
include the Microsoft Office and
BackOffice families. Its flexible targeting
puts existing Xbase code to work in
Windows, Windows NT and Windows 95. Visual FoxPro
increases developers productivity with the addition of Rapid
Application Development features such asdragging and dropping
visual classes o n t o forms. Call for pricing and upgrade information.

Codewright Fusion
Codewright Fusion is a drop-in
replacement for the Visual C++ editor. It
adds the power of a stand-alone
programmer’s editor to the convenience
of the workbench. Codewright Fusion,

ilable for both 16and 32 bit versions
isual C++, provides a host of

features never before available
under Visual C++.

MKS
internet

Anywhere
MKS Internet Anywhere

o-use software package that
i e s PC access to the Internet, and

s users to quickly set-up Internet
‘ess. It comes with a complete set of

tilities includingelectronic mail, Usenet
News, aWWW Browser, file transfers, and
terminal emulation. With MKS InternetAnywhere all you need is
a PCrunningWindows 3.1, amodem and a PPP or SLIP Internet
account.

Soft-ICE Windows
DebugsWindows executables and DLLs with the capability of
setting, breakpoints on I/O ports, interrupts and Windows
messages aswell assource lines and memory addresses. Exploring
Windows internals and the ability to debug Virtual Device Drivers
(VxDs) makes Soft-ICE the ultimate Windows debugger. The ne
Windows 95 version is
ideal for Windows 95
VxD developers. £295
each



P R O D U C T N E W S
Soft-ICE for Windows 95

Nu-Mega Technologies’ newWindows 95 sys‑
tem-level debugger loads itselfand then loads
Windows 95on top of itself, allowingyou to
debug at source level, VxDs and other device
drivers loaded during the boot process. Fur‑
thermore, Soft-ICEdebugs bothsides ofaUni‑
versal Thunk (32-bit and 16-bit code) and will
catch systemexceptions such aspage faults or
invalidopcodes. A plethoraof informationcon‑
cerningpaging,memorymanagement,threads,
mutexes and semaphores is provided. Nu‑
Mega recommends Soft-ICE for use with the
BoundsChecker debuggingtool; see thearticle
In Leaps and Bounds in this issue. It costs £295
fromSystemScience (0171833 1022).

Borland Turbo C++ 4.5
Borland continues to support i ts Turbo
range of compilers with a new release of
Turbo C++. Version 4.5 for Windows comes
with an IDE, a multi-target project man‑
ager, a BRIEF-based editor, an object
browser, ObjectWindows 2.5 and Object
Components Framework, a C++ encapsula‑
tion ofOLE2.0. The compiler itselfsupports
templates, exceptions and RTTI. The whole
kaboodle is asnip at £69 - for more informa‑
tion check out http://www.borland.com or
call 01734 321150.

C-Vision supports C++
C-Vision is a set of tools to helpprogrammers
analyse,understand,documentandmaintain
Csourcecode. Version4.0,just announcedby
Gimpel Software, extends C-Vision’s func‑
tionality to cover C++. The package includes
a cross-referencer, which produces lists of
symbols with usage and type information; a
diagrammer, for function-call graphs and
class hierarchies; a source code reformatter;
and an intelligent lister capable of identify‑
ingblock entry andexit points. It’savailable
fromGreyMatter (01364 654100) for £145.

World Wide Warp
OS/2 Warp Connect, the latest version of
IBM’s popular operating system, wil l ship
with a TCP/IP application that lets users
simultaneouslyconnect to local/widearea net‑
works and to the Internet. TheTCP/IP appli‑
cation includes the IBMWeb Explorer, an
Internet hypertext browser. Warp Connect
itself comes with a variety of other comms
products and features, including LAN Dis‑
tance,whichsupports remoteon-lineaccessto
LANsviaa telephone line,allowingalaptopto
become a remote LANclient. For more infor‑
mation on OS/2 Warp Connect, browse
http/www.ibm.com,or ring01329242728.

10

Delphi tools on the way
Borlandhas responded to the almost immediate demand for Delphi tools by releasingthe RAD
Pack for Delphi, a ‘companion’ tool set which includes ResourceWorkshop, Resource Expert,
VisualSolutionsPack,aprintedversion ofthe DelphiLanguageReferenceGuide, Turbo Debug‑
ger and the source code for the Visual Component Library. This last itemwill beof particular
interesttomanydevelopers,givingthemsome insight intothe library’s internalsandallowingthe
creationof customcomponents basedon standardDelphiones.

MicroHelp, Crystal and FarPoint Technologies, partners of UK development tool publisher
Contemporary Software, have confirmed that many of their tools,widgets and report generating
programs will work smoothly with Delphi, includingCompression Plus 4, FaxPlusandCrystal
Reports. ‘Borland has been working very closely with Contemporary Software, and other tools
vendors to ensure that there are the widest range of third party tools available for Delphi,’
explainedGuy Martin, LanguagesProductMarketingManager at BorlandUK. Other products
arecurrently undergoingtesting. Accordingto ContemporarySoftware,Sheridanalsoplanto sup‑
port Delphiwith their suite of development tools (VBAssist,DataWidgetsandothers) ‘as soon as
BorlandupgradesDelphito work withLevel3VBXs'’ -dothey knowsomethingwedon’t?

The RADPack is retailing for around£149. Formore informationcontact BorlandCustomer
Services on01734 321150, or peruse BorlandOnline at http//www.borland.com. Contemporary
Software can bereachedon01727 811999.

DevelopmenttoolcompanyDataObjectshasreleasedversion 1.5of itsVB/DLLLibrary
Builder,a customcontrol add-onthat enables aVisualBasicapplication to conceal its
VB interior behinda CDLL interface,whilst retaining its full executable status. Like
Windows DLLs, loadingand unloadingof the Visual Basic program is transparent. A
single32K control instancecanexport asmany functions asrequired.To a client pro‑
gram, the VBexecutable appears to bea normal DLL, meaning that Visual Basic fune‑
tions can be called from any application that’s written in a programming language
which cancall a WindowsDLL. (SeeCreatingWindows DLLs usingonlyBasic Source
Codefurther in this issue for the reviewof twoother products.)

DataObjectsintends VB/DLLto beusedasan alternative to DDEor OLEautomation
for client/serveror cross-applicationprogramming,or forbuildingreusablelibrariesin
VB, reducing code redundancy in large projects. An imminent version 2 uses the
Winsock API to support RPCsacrossTCP/IP networks, allowingVB server applica‑
tions to bemovedto network servers without modification. Available fromGreyMat‑
ter on 01364654100for £165.

Prologfor Windows
Most people rememberPrologeither assomethingthey usedonce or twice at college,or asanAI
programming language they've heardof but never tried. One of the reasons Prologand similar
languages have always been fairly insular is that they traditionally require a single integrated
environment for development,with littleoptionfor producingstandaloneapplicationsor interact‑
ingeasily with other software.
Two tools bringingProlog into the everyday world of PCs andGUIs are Logic Programming

Associates’WinProlog, andPDC’sVisual Prolog4.0 ProfessionalEdition(recently licensedto the
OpenUniversity for students studyingArtifical Intelligence). WinProlog is a32-bit implementa‑
tion (even underWindows3.1), with incremental compilation/linkingand the capability ofgener‑
atingstand-alone programs which can berun outside of its IDE.Dynamic linkingvia DLLs and
direct communicationwithany DDE-awareWindows applicationaresupported.

VisualProlog,currently in beta,offersevenmore to the developer - it’smulti-platform,capable
of targetingDOS,OS/2,NT andnumerousUNIXs,andcomes with resourceeditorsandasuiteof
code ‘experts’. A Cor C++ program can call bothyour compiled Prologcode andPDC’s standard
library directly, if you feel likeaddingadeclarativedimensionto yourC/C++ applications. OLE is
alsosupported, andunderOS/2,asynchronous IPCvia namedpipes.
LPAWinProlog3.0goes for£745,or£1,495fortheDeveloperEditiontoproducestand-aloneappli‑

cations. PDCVisualProlog 4.0 costs£670 fortheProfessionalVersion. You canspeak toLPAon0181
8712016,or e-mailthemat lpa@cix.compulink.co.uk. CallPDCUK Distributionon01603 219210.
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Juggling Your Team
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4 <¢ Team development adds its own set of challenges to the development process‐communicating
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code? Did all the changes makeit into the release? Will applications build properly?

PVCS-The Standard for SCM

INTERSOW Pvcs adapts to your environment with automated software configur‑

ation management (SCM) for team development. The standard for SCM on

the LAN, PVCS lets you and your team work smarter,

increase productivity, and accelerate delivery.

PVCS is used by more developers than all
other LAN-based SCM tools combined.

And, PVCS covers more operating

systems, development environments, and

object types than any other SCM tool.

So stop juggling and focus on

what you dobest-development.

We'll show you how. Call us

today at 01727 812812,

Ext. 255.

e
pa

é
a &

INTERSOLV
© 1994 INTERSOLY, Inc. All rights
reserved. INTERSOLV and PVCS are
registered trademarks of INTERSOLV
Inc. Other company or product
‘names mentioned herein may be
trademarks or registered trademarks
of their respective companies.
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Letters
We welcome short letters on any subject that is relevant to software development.
Please write to: The Editor, EXE Magazine, St. Giles House, 50 Poland Street, London W1V 4AX
or email editorial@dotexe.demon.co.uk Unless your letter is marked ‘not for publication’,
it will be considered for inclusion. Letters may be edited.

Patenteese
Dear Sir,
Regarding the article on the Unisys patent
and GIF in the May issue of EXE, a great
deal of inaccuracy does appear on page 24 in
the section titled ‘Patenteese’. In particular,
that section states that the U.S. Patent
Office failed to recognise that the IBM
Miller/Wegman covers the same algorithm
as the Unisys Welch patent. In fact, the
Miller/Wegman patent is for a different
invention that covered byWelch.

The U.S. Patent Office recognised this
fact when it re-examined the Unisys Welch
patent. Thus, the Miller/Wegman patent
was reconsideredand made of recordduring
the re-examination. As a result of the re ‑
examination, on January 4, 1994, the U.S.
Patent and Trademark Office confirmed the
patentability of the original 181claims in
the 1985 Welch patent and the 55 claims
added during re-examination.

It should also be pointed out that the
European Patent Office considered the
Miller/Wegman patent application during
i ts examination of the Unisys European
patent application and found the Unisys
patent application to bepatentable over the
Miller/Wegman reference.

Mark T. Starr
GeneralPatent& Technology Counsel
Unisys

The two pa ten ts m i g h t n o t - lega l ly ‑
cover exactly the s a m e invention b u t i t
is commonly accepted tha t a n y LZW
algor i thm infr inges both. Straight from
the Frequently Asked Questions (FAQ)
for the groups comp.compression a n d
comp.compression.research: ‘The I B M
pa ten t application was first filed three
weeks before that of Unisys, bu t the US
pa ten t office failed to recognise tha t
they covered the s a m e algor i thm. (The
I B M pa ten t is m o r e genera l , b u t i t s
c la im7 is exactly LZW.) ’

Froma software developer’s point of
view the maindifferencebetweenthe two
patents is that Unisys started to enforce
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royaltypayment on itspatent while I B M
hasn't sofar done thesame. Wewi l l soon
havesome articles on alternatives to the
LZW algo r i t hm for both g raph ic com ‑
pression and m o r egeneral use.

Fire buttons
Dear Sir,
An interestingarticle on page 21 in the Jan‑
u a r y issue of E X E called ‘More than a
game...’ showed how to access the games
port of a PC. Using Visual C++ and the
_ i n t 8 6 instruction, I have successfully man‑
aged to read the four analogue inputs of the
port. Unfortunately, however, I have been
unsuccessful in reading the four digital
inputs (i.e. joystick fire buttons) of the port.
The article mentions that this is possible,
but I cannot find a way of doing it . Please
could you enlighten meonthis subject.

Darren Sharpe
NottinghamNG6

The author, Michael Covington, replies:
‘The button inputs (4of them) a r epins2,
7,10,a n d 14. These are TTL inputs wi th
1k p u l l u p resistors; the other side of
each button goes to ground, or y o u c a n
even attach TTL-chip outputs to them.
The data appear as the upper four bits
of p o r t hex 201. I can ' t remember if
they're inverted.’

Bug or feature?
Dear Sir,
I know that E X E magazine is primarily
intended for ‘proper’ programmers, but I
would like to discuss Microsoft FoxPro for
Windows.

I have been developing applications
usingFPW ever since its release,and I have
found myselfin anever increasingly difficult
battleagainst the bugsit appears to contain.
The best support I have been able to obtain
fromMicrosoft is via the Fox ForumonCom‑
puServe, and in a recent message posted to
the SYSOPI asked if there was a way of get‑
t ing active support for FoxPro, i e . if we
report aproblemto Microsoft then Microsoft
should fix i t , just as when one of our cus‑
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tomers reports something is wrong with our
software, we fix it .

The essence of the reply I received was:
‘Microsoft does not supply the level of service
you require...’

AmI right in thinking that if somebody
supplies me faulty goods that they are liable
in some way, or am I completely mad?

I believe that Microsoft has created an
environment where use of its development
products is often ‘expected’ by the applica‑
tion-buying public, sosurely it must accept
that it should support the developers who use
them. When amI going to feel that Microsoft
has taken its responsibilities seriously?

SJ Watts
Apache Solutions L t d
Herts

There is no such th ing as ‘proper ’ and
‘improper’ developers. Wedo cover Fox
Proregularly (see EXE May ’95p p . 59-62).
Regarding the main issue of y o u r letter,
i e . support, this is a very complex issue.
Mostsoftware companies do not sell soft‑
ware but only a r i gh t t o use it . The only
explicit warranty concernsmediadefects.
Softwarehousesa r e legally liableonly for
their software to perform as advertised,
nothing more. In fact m a n y companies,
including Microsoft, sell different levels
of supportin addition to the basicprice
of the software. These specify the maxi‑
m u m per iod of t ime before they w i l l
r e tu rn to y o u after y o u have requested
service.B u t very few everpromise to cor ‑
rect bugs even though it is in their best
interest.

The solution when you buy develop‑
ment tools is either to be ready to work
around a l l the bugs that y o u w i l l find,
secure an agreement with the tool vendor
to guarantee timely support or go for a
tool which is given with its source (such
as the FSF’s G N U tools).A long-term
option is to create a user group to beable
to p u tpressure on the tool’s company. Of
course, th is whole situation is total ly
inadequate for software developers who
have their own bugs to contendwith.
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Phar Lap TNT Dos Extender
PLTN73100-E1....

Basic Language
3-D Widgets

SH3DM3100-E1
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ImageKnife/VBX ProfessionalPack
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PDQCOMM for Windows
CRPCW3100-E1 0 . . .
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A very practical, second level class for all existing
VO programmers. You'll build several complete
real-world programs which manage multiple tables
with several parent-child relationships. Learn the
i n s and outs of data and sub data windows,
browsers, e v e n t notification, modal and non-modal
interfaces, advanced menu handling, how to
access the Windows API, c rea t ing your o w n
windows and controls, and much more.
5 Days Cost £1,125

This course concen t ra tes on client server database
p r o g r a m m i n g developing a n application under
Windows for Workgroups networked with a server
r u n n i n g SQL Server. The development work will
include design, prototyping and implementation of
a complete multi-table application.
5 Days Cost £1,125

Need help? e us a call. We'll be pleased to
assist and advise your development projects on a
daily, weekly, or monthly basis.

A v e r y practical, hands-on class giving a thorough
introduction to writing database applications in
Delphi. Assumes little or no prior experience with
Pascal. Learn how to c rea te multi-table database
applications, object oriented programming with
Pascal, OLE, DDE, Interbase Server, and m o r e
5 Days Cost £1,125

Migrating to C
A practical look a t c o n v e r t i n g from high level
languages such as Clipper and FoxPro to C. Learn
the differences between them and identify the best
way to c o n v e r t your c u r r e n t programming skills.
This course will help make the learning cu rve less
steep.
2Days Cos t£495
Introduct ion to the NetWareClientAPI
A practical introduction for Cand Assembly level
programmers to the NetWare Client API. Learn
about the different client s e r v i c e s and how they
can be accessed using either the NetWare C
interface or the NetWare requester. This course
gives a good insight into how NetWare works.
1 D a y Cost £250
Programming the NetWareCl ient A P I
A thorough introduction to writ ing NetWare aware
applications using the NetWare C interface or the
NetWare requester. Learn how to create
applications and utilities in both DOS and
Windows that interface directly with the NetWare
operating system.
2 D a y s Cost £495
Advanced NetWare Client Programming
An intensive course c o v e r i n g advanced
programming of all aspects of NetWare Client API.
Learn to control the Bindery, QMS and NDS
services, and how to create peer-to-peer
applications and utilities in both DOS and
Windows using IPX and SPX.
2Days Cost £495
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Wireless & Wired
Wireless mobile phones

and laptop computers can
now bewired together.

DavidMery shows how to
take advantage of the
combination of the two.

At the office you have access to email, to
voice communication, to data transmission...
As soon as you walk away from your desk
you lose most of these facilities. The main
reasonis that you needto have lotsof equip‑
ment tethered to differentwall plugs: acom‑
puter to at least one network connector, a
modem, and a phone to one or more phone
plugs, etc. With today’s technology - mobile
phones and portable computers - there’s no
reasonwhy you shouldn’t have access to all
these capabilities andmore,whether 50feet
or 500 miles away from your desk.

What can bedonewhenamobilephone is
controlled by a laptop? Data transfer is an
obviousapplication,but for anyonewhostores
andmanageshisdiallingdirectory in amobile
phone, access to the phone’s directory is
equally important. Digital cellular phones
suchasGSM(VodafoneandCellnet)andPCN
(Hutchison’sOrangeandMercury'sOne2One)
also offer the capability of transferring short
messagesbetweentwophoneswhenavailable
on the network. This service, SMS (Short
Messages Service) is a good candidate as a
function which can bemanaged from a com‑
puter.Enteringa message from a phone key‑

Figure 1 -Mobiledata setup
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pad, even if only 160characters, can betire‑
some.

In this article I ' l l look in more details at
two offerings provided by Nokia Mobile
Phones. One comprises of aPCMCIA data
card and cable to link the data card to a
Nokia GSM or PCN phone. The data card
provides data and SMS capabilities. The
other one ismade upofa serial cable linking
the phonedirectly to the serial port of acom‑
puter and aTAPI driver.

I tested the two setups with aGSMNokia
2110 onVodafone andanOrangePCNNokia
2140 phones. The serial link only worked
with theGSMphone. It requiresversion4.76
or better, of the firmware and the PCN
phone I had was only 4.67 (the GSM had a
revision 4.90). You can check which version
of firmware your phone has by typing
‘*#9999#’on the phone's keypad.

Wireless data
Data transfer is completely transparent.
Insert the PCMCIA data card into a laptop,
connect the cable to the card and the phone
and you're ready to use any standard com‑
munications application. The phone then
acts as a 9,600 bps modem. The link from
your computer up to the network communi‑
cation centre is completely digital, soin fact
the phone/data card is behaving more like
an ISDN terminal adapter ( TA ) than a
MOdulator-DEModulator (seeFigure 1).All
of the basicAT command set, standardwith
bothmodems andTAs, is recognised.

The data card currently supports one pro‑
prietary command a r c to control the SMS.
In the future Nokia will support the official
‘AT Command Set for GSM Mobile Equip‑

MEcontrol

Networkmessages

Taking control with TAPI
The second setup, with the serial link, does‑
n't allow data transmission but gives access
to quite a few features of the phone. This
option is currently in final beta test. It’scom‑
pletely operational; Nokia just hasn’t yet
decided on the complete l ist of functions
which wi l l make the distribution release.
The software interface is based on
Microsoft’s TAPI (Telephony API). This is
one of the two specificAPIs proposedasstan‑
dardised means of information exchange
between phone networks and computers.
One is Windows specific: TAPI, while the
other is NetWare specific: TSAPI (Te le ‑
phonyServices API). Most new applications
conform to oneof thesebut somework is also
done outside these standards.
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VBTOOLS 4
54different custom controls (VBX’s)
compatiblewith allWindows development
environments that support the VBX
extensions.
COMPRESSION PLUS
Acomprehensive set of ZIP -compatible
data compression routinesfor DOSand
Windows. Compressfiles,arraysand
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development environments.
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COMMS LIB 3
Reliable,easy to usecommunications
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emulations and filetransfer protocols.
NETWORK LIB
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VBXREF
The best projectmanagementand cross
referencetool. Work with upto 10projects
at one time, andview 20different forms or
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TAB/PRO
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DATA WIDGETS
Designdatabaseapplication front ends
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TAPI includes a set of gen‑
eral functions which are avail‑
able with most telephony
devices, such as dialling and
answeringa call, as well as a
standardised way of adding
extensions.With the basicTAPI

functionsa call can be initiated on the
mobile phone, using TAPI SDK’s dialler
sample application. To control all the more
specific features of Nokia’s phones, Nokia’s
TAPIdriver addsTAPI functions at the Ser‑
vice Provider Interface (SPI) level (see Fig‑
ure 2). These functions give access to the
short-code memory (phonebooks), to key‑
board, display, tones and audio settings, to
the short messaging service (SMS) and to
other miscellaneous functions (Roaming
mode, InService/OutOfService information,
MsgWaitOn/MsgWaitOffstatus).

To use Nokia’s driver, the TAPI SDK
must be installed first. It can be retrieved
from theWINEXT forumonCompuServeor
from Microsoft’s own Web site ( a t the URL
http://www.microsoft.com). If Windows
crashes when you install the Telephony
applet in the ControlPanel,check that youdo
not have too many applets installed already.
There’s an undocumented limit to the num‑
ber of applets that can beinitialised at one
time. When there are too many, Windows
runs out of stack space and crashes with no
clear diagnostic. This is what happened to
me! Another solution is to launch CON‑
TROL.EXE fromthe File/Runmenuoption in
the ProgramManager with the name of the
applet,TELEPHON.CPL, asa parameter.

Once all this hasbeen sortedout you can
at last focus ondeveloping your application.
Listing1shows excerpts froma sample pro‑
gramwrittenbyNokia to readandwrite the
phone memory. The code shown here
includesonly the general TAPI code and the
code to read the phone memory. Let’s walk
through it .

Asynchronous events
The function b i n i t a p r starts by defining a
TAPI callback procedure, to be invoked
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when aTAPI event occurs. This mechanism
is provided for asynchronous calls which do
not perform any actions immediately. Any
call which requires an action taken by the
telephony device can take ages to return.
The l i n e t n i t i a l i z e function passes the
pointer to the callback to TAPI and returns
immediatelywith the numberof linedevices
available to the application. Then, since we
want to use TAPI extensions defined by
Nokia, we have to negotiate the extension
version needed. This is the role of the
l i n e N e g o t i a t e A P I v e r s i o n and l i n e N e g o t i a ‑

t e E x t Ve r s i o n functions. The first call w i l l
return a pointer t o a LPL INEEXTENS ION ID

structure containing the ids of provider-spe‑
cific extensions. The second call negotiates
the version of these extensions that will be
calledby the application.

The last step of the initialisation process
i s t o call 1 i neopen t o open the line device. The
line handle returned by 1 ineopen is used in
all subsequent TAPI calls. Two of the para‑
meters are worth mentioning. The first one,
LINECALLPRIVILEGE_OWNER, concerns only
incomingcalls. ownermeans that the applica‑
tion wants to own all incoming calls of the
type set by the next parameter. To set the
type ofcalls of interest to the application, we
needto set the right flags in the awMediamodes

parameter. This is done with u i n e m e p r ‑

AMODE_INTERACTIVEvorce. If we hadn't known
what service the connected device was offer‑
ing,especially what type of media modewas

Telephony API

Telephony SPI

SPDLLs

EXE: The Software Developers’ Magazine

R EV I EWS

parteifti

supported, weshould have issueda 1 inece t ‑
DevCap s beforehand.This returns all the tele‑
phony capabilities of the line device in a
L I N E D E V c a p s structure.

The Readmem function works by asking
TAPI to perform the extended function scm‑
FUNC_READMEM.When thememory readinghas
been done, TAPI will invoke the callback
function. This is an example of how to call a
Nokia specific function and how the asyn‑
chronous callingmechanismworks. The first
step is to initialise the structure pointed by
1pReadMemParams. This pointer will be passed
toTAPI. The structure is initialisedwith the
read memory specific function id code, the
type of memory that we want to read ( the
phone’s own memory, or the one of the SIM
card present in the phone) and the memory
range. The l i n e p e v s p e c i fi c API i s a n

ExtendedTelephony services function pro‑
vided specifically as an extension mecha‑
nism. It jus t tells TAPI to pass the
information to the Nokia driver. Use of
l i n e D e v S p e c i fi c makes a n application non‑
portable, i.e. it can’t use other TAPI devices
but that’s i ts raison d’étre: to access functions
that are present in just one specific device.
Next is an abridged version of the callback
function. It first checks if it has been called
to report the results of a previous function
call which completed asynchronously. This
is the reason of the c a s e LINE_REPLY. In the
c a s e statement the if ( d w p a r a m i . . . ) checks
which functions originally called TAPI, in
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this example there’s only one
possibility: the ReadMemfunction.
Its mainaction consists of send‑
ing a message to the main win‑
dow of the application which
wil l in i ts tu rn process the

resultsby displayingthe contents
of the phone’s memory in anicely drawndia‑
logbox.

An important but straightforward func‑
tion i s L i n e E r r o r M s g t o report i n a clear way
to the application’s use r any error generated
by TAPI. There’sa large selection!

/ / C o p y r i g h t ( c ) 1995. Nokia Mob i le Phones L t d .

# inc lude <windows.h>
# inc lude < t a p i . h >
fi inc lude <nokiabus.h>
# inc lude " g l o b a l . h ’
# i n c l u d e " s c m e d r c . h " / / R e s o u r c e i d e n t i fi e r s

HLINEAPP hL ineApp ; / / TA P I a p p l i c a t i o n handle
SCMFUNC_MEMORYSTATUS_PARAMS M e m o r y S t a t u s P a r a m s ;

/ / TSP p a r a m e t e r s t r u c
// Number of l i n e
/ / devices a v a i l a b l e
/ / TSP v e r s i o n #

DWORD dwNumLines;

DWORD d w E x t Ve r s i o n ;
DWORD d w A p i v e r s i o n ; / / TA P I v e r s i o n #

1ReadMemReqid; // TA P I r e q u e s t I D ' s
LINEEXTENSIONID L i n e E x t e n s i o n I d ;

/ / TSP e x t e n s i o n I D
HLINE h L i n e ; / / L i n e dev ice h a n d l e

/ / PAPI c a l l b a c k f u n c t i o n
VOID FAR PASCAL _ e x p o r t L i n e C a l 1 B a c k (

DWORD h D e v i c e , DWORD dwMsg,
DWORD d w C a l l b a c k I n s t a n c e ,
DWORD dwParam1, DWORD dwParam2,
DWORD d w P a r a m 3 );

/ / f u n c t i o n t o r e p o r t e r r o r messages t o t h e u s e r
v o i d L ineErrorMsg( LONG 1 R e s u l t ) ;

/ ]  2 e e e e e e e e 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 = =

BOOL b I n i t T A P I ( v o i d )
t
/ / I n i t i a l i s e s t h e TAPI L i n e d e v i c e ,
/ / n e g o t i a t e s v e r s i o n numbers f o r t h e
/ / TAPI a n d TSP and o p e n s t h e l i n e .
LONG 1 R e t u r n ;
LINECALLBACK p f n b i n e C a l l B a c k =

(LINECALLBACK) MakeProcInstance(
(FARPROC) LineCallBack, h I n s t a n c e );

/ / I n i t i a l i s e t h e TA P I l i n e d e v i c e
i f ( 0 ! = l i n e I n i t i a l i z e ( s h L i n e a p p , h I n s t a n c e ,

1 p f n L i n e c a l l B a c k ,
IpszAppName, & d w N u m L i n e s ))

{
L i n e A p p = NULL;
}

e l s e
{
/ / N e g o t i a t e TA P I v e r s i o n
1 R e t u r n = l i n e N e g o t i a t e a A P I Ve r s i o n ( h L i n e a p p ,

0 , / / l i n e d e v i c e i d
0x00010003L, // l o w v e r s i o n #
0x00010003L, // h i g h v e r s i o n #
& d w a p i v e r s i o n , / / r e t u r n e d v e r s i o n #
&LineExtensionId / / r e tu rned TSP

/ / ex tens ion in s t r u c t u r e
ye

i f  ( 1 R e t u r n )
{
L i n e E r r o r M s g ( 1 R e t u r n ) ;
l i n e S h u t d o w n ( h L i n e A p p );
hLineApp = NULL;
y

e l s e
{
i f , ( L i n e E x t e n s i o n I d . d w E x t e n s i o n I D 0 = = 0 & &

LineExtensionId.dwExtensionID1 == 0 &&
LineExtensionId.dwExtensionID2 == 0 &&
L i n e E x t e n s i o n I d . d w E x t e n s i o n I D 3  = =  0 )
{

D e i n i t t a p i is called just before exiting
the program. I t issues a l i n e C l o s e t o close
the line device opened with 1ineopen, and
l ineshutdown so that TAPI knows that i t will
no longerbeusedby this applicationandcan
free any memory it hadreserved.

Generic or specific?
Developingan application to use in conjunc‑
tion with a mobile phone is pretty straight‑
forward, either using the AT command set
with the data card or TAPI with the serial
link. As can be seen above there’s no real

MessageBox ( N U L L ,
“TSP Extensions n o t f o u n d ! " ,
" E r r o r " , M B _ O K ) ;

)
e l s e

{
/ / N e g o t i a t e TA P I TSP e x t e n s i o n s v e r s i o n
R e t u r n = l i n e N e g o t i a t e E x t Ve r s i o n (

h L i n e a p p ,
0 , / / l i n e d e v i c e i d
d w A p i v e r s i o n , / / A P I v e r s i o n

/ / n e g o t i a t e d e a r ‑
l i e r

0x00010003L, // l o w v e r s i o n
0 x 0 0 0 1 0 0 0 3 L , / / h i g h v e r s i o n
&dwExtVersion) ;

i f ( 1 R e t u r n ) { L i n e E r r o r M s g ( 1 R e t u r n ) ; }
?

}
?

i f  ( h L i n e a p p )
{
/ / O p e n t h e l i n e
1 R e t u r n = l i n e O p e n ( h L i n e A p p , 0 , & h L i n e ,

d w A p i v e r s i o n ,  0 ,  0 ,
LINECALLPRIVILEGE_OWNER,
LINEMEDIAMODE_INTERACTIVEVOICE,
N U L L );

i f  ( 1 R e t u r n  <  0 )
<
// In case of e r r o r , o u t p u t an e r r message
/ / and d e i n i t i a l i s e TA P I
L i n e E r r o r M s g (  1 R e t u r n ) ;
DeinitTAPI(); ,
r e t u r n FALSE;
)

r e t u r n TRUE;
)

r e t u r n FA L S E ;
}

// euczens:

v o i d ReadMem( v o i d )
{
// Reads Phone/Sim SCM memory l o c a t i o n s
/ / i n t o t h e g l o b a l m e m o r y SCM b u f f e r .
LONG 1 R e s u l t ;

/ / S e t t h e p a r a m e t e r s
1pReadMemParams->dwFunctionID =

SCMFUNC_READMEM;
1pReadMemParams->dwPhoneMemory =

dwPhoneMemoryType;
1pReadMemParams->dwMemoryStar t = d w M e m o r y S t a r t ;
lpReadMemParams->dwMemoryEnd = dwMemoryEnd;

/ / a n d c a l l t h e TA P I f u n c t i o n
1 R e s u l t = l i n e D e v S p e c i fi c ( h L i n e , 0 ,

N U L L , 1pReadMemParams,
s i z e o f (SCMFUNC_READMEM PARAMS) ) ;

i f ( 1 R e s u l t < 0 ) L i n e E r r o r M s g ( 1 R e s u l t ) ;
i f ( 1 R e s u l t > 0) 1ReadMemRegId = 1 R e s u l t ;
i f ( 1 R e s u l t <= 0) SendMessage( h M a i n w n d ,

WM_COMMAND, IDT_READDONE, 1 R e s u l t ) ;

R E V I E W S
mystery witheither programmingmodel.So
the question is what type of application to
develop? One approach is to adapt existing
‘communicating’ programs to work wi th
mobile phones. This should require few, if
any, modifications and they will betrivial.
The other approach is to use the more spe‑
cific attributes of the digital mobile phones.
This implies that the application wi l l be
specific to a single phone manufacturer but
it is a more interesting approach. It allows
developers to create, for instance, an appli‑
cation which reads the phone number of an

V O I D FAR PASCAL _ e x p o r t L i n e C a l l B a c k (
DWORD hDevice,
DWORD dwMsg,
DWORD dwCal lbackInstance,
DWORD dwParam1,
DWORD dwParam2,
DWORD d w P a r a m 3 )

{
/ / T h i s i s t h e TA P I c a l l b a c k f u n c t i o n . Receives
/ / & p r o c e s s e s messages f r o m t h e TA P I a n d T S P.
s w i t c h (dwMsg)

fs
c a s e LINE_REPLY: // Some f u n c t i o n c o m p l e t e d

/ /  a s y n c h r o n o u s l y

if ( d w P a r a m l == (DWORD) 1ReadMemReqId)
/ /  R e a d M e m ( )
{
/ / Redraw t h e l i s t b o x
SendMessage( hMainWnd, WM_COMMAND,

IDT_READDONE, dwParam2) ;
1ReadMemRegqid = 0;
s w i t c h ( d w P a r a m 2 )

x
c a s e  0 :

b r e a k ;
d e f a u l t :

b r e a k ;
?

}

/ / . . . Other f unc t i ons i m p l e m e n t e d here ...
d e f a u l t :

b r e a k ;
)

r e t u r n ;
}

// ssssessssseeesses==:

v o i d LineErrorMsg( LONG 1 R e s u l t )
t

/ / R e p o r t s a TAPI e r r o r t o t h e u s e r
/ / by a Windows MessageBox
c h a r  s z E r r o r M s g [ 1 0 2 4 ] ;

s w i t c h ( 1 R e s u l t )
©
case LINEERR_UNINITIALIZED:

w s p r i n t f ( s z E r r o r M s g ,
“ TA P I L I N E n o t i n i t i a l i s e d . " ) ;

b r e a k ;
/ / ... o t h e r e r r o r m e s s a g e s ...
d e f a u l t :

w s p r i n t f ( s z E r r o r M s g , " O t h e r e r r o r . " ) ;
b r e a k ;

>
M e s s a g e B o x ( N U L L , s z E r r o r M s g ,

“ TA P I L I N E E r r o r ! " , MB_OK);
r e t u r n ;

y

Ww

v o i d D e i n i t T A P I ( v o i d )
{
// Deinitialises TA P I by c l o s i n g t h e l i n e
/ / and s h u t t i n g down t h e a p p l i c a t i o n
l i n e C l o s e ( h b i n e ) ;
l i n e S h u t d o w n ( h L i n e A p p );

M

Listing1 -Main TAPIfunctions neededtoread the directory memory ofaNokia digital cellphone
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REV I EWS

+A, +D, +E, +G, +1, +M, +S

General modem use (DTE-DCE Interfaces
ITU-TV.25ter subsumes the contents of TIA-602 (basic Hayes set),
TIA 615 (extension rules) andTIA IS-131 (particulars including +M, +I, +G,
+Eand +D). +A is described in the project PN-2989 from TR-30.4.

Scope
References

Scope Group 3 facsimile digital interfaces (Class 1and Class 2)
References ITU-TT.31 (superset of TIA-578-A) andT.32 (superset of TIA-592, TIA-605

andTIA IS-134).This was originally described in TR-29.2.
+V
Scope Voice control
References Current published version is TIA-IS-101-1993 but the current committee

version is TIA-PN-3131R3. This project was moved from TR-29.2 to
TR-30.4 for merger with work on conferencing modems (+S). It will become
a contribution to ITUSG14.

+c
Scope TDMA, Spread SpectrumandGlobal SystemMobile digital cellular
References TIA TR-45.3 handles US-TDMAandTIA TR-45.5 handles US-CDMA.

Work is in progresswith SMG4 of ETSI regardingGSMdigital cellular data
(the data service document is called IS-99).

+W
Scope Wireless communications services (commands to chose wireless

networks and services, for general wireless use, and for analogue cellular).
References This work has moved from PCCAMSCSTD-101 into TR-30.4 as PN-3499.

Table 2 -References for ATcommand set extensions (compiledwith the help of
Joe Decuir, Charlie Garthwaite, Petri Heinonen andBi l l Pechey)

Apple” Developers Start Here!
Have you thought about developing for Macintosh™or Newton™? Do
you need great compilers, object-oriented development tools, techni‑
cal books, or simply the best possible advice on how to get started? If
so, call Full Moon Software™on 01628 660242, today!
¢ Metrowerks” CodeWarrior”™(che best C/C++/Object Pascal,
n a t i v e IDEs for 68K and PowerPC, application frameworks, source
debuggers, on-line docs, compilers for 68K/PPC/x86): £69 to £275.
e Object Master™ (the best source code editor/browser for C++
p r o g r amm i n g , for all m a j o r Windows & Mac compilers): from £195.
e FaceSpan™2.0 (the latest version of the Mac's leading Rapid
Applications Development and GUI prototyping tool): £139.
© Language Systems Fortran (native for 68K & PPC): from £340.

®Programmingbooks on Newton and Macintosh development from
leadingpublishers, "Inside Macintosh" on CD-ROM, and many other
products. Please call for details, and for advice on how to get started.
Dealer & academic enquiries welcome. FullMoon Software is trade
distributor for the above products and for many other leadingdevel‑
opment tools. All pr ices are subject to shipping charges & VAT. E&OE.

i n c o m i n g call ( C L I ) and log the
details o f the call ( du ra t i on ,
n o t e s . . . ) . The same application
could also automatically send a
short message (SMS) to another
phone giving the phone number
and the name of the ca l l e r,
retrieved from a database. This could be
used in an office with several phones when
someone wants to take some timeoff incom‑
municado...

Let’s face i t , the world is not yet satu‑
rated with mobile communication applica‑
t ions. This despite the fact that all the tools
a r e ready today to create software that
would bring all the new functionality to the
end user. There are lots ofopportunities for
the imaginative developers.

For more information onNokia developer's
program check out http::/ /www.nokia.com
or email cellular.partner@nmp.nokia.com.
The phone illustrations are pictures of an
Orange Nokia 2140 which can befoundon
http:/ /info.mcec.ac.uk /Orange /. They are
reproducedwith the permission of Robert
Goodwin.

SPECIAL OFFER!
Get started with Newton
development. Everything
you need in one low-cost
bundle: Newton Toolkit
for Mac (regular price
£399), with anoriginal
Newton MessagePad.
All for £199, + shipping
& VAT. Order yours today!

OOS? OOS

FULL MOON SOFTWARE ?0 8ox 862, Maideibent. Berks. SL6 0QJ
Tel: 01628 660242 Fax: 01628 666084

DISTRIBUTION LIMITED internet: ‘sales@tullmoon.com’
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Achieving Business Efficiency
Through Object Technology
Join us for o u r sixth successful year in London! Don’t
miss the opportunity to attend innovative technical

s taught by international experts and test the
atest products and services top OT companies have to
offer.

The N e w 1995 Technica l P r o g r a m m e
join over 2,500 software professionals and develop your OT knowledge to its

fullest potential. Still offering ana s s o r t m e n tofintroductory classes covering
the fundamentals, more advanced level classes have been added providing the 2 5-29, September 1995
m o r e experienced user an with emphasis on progressive OT issues. Learn the
atest approaches and methods i n : Queen Elizabeth II Conference Centre

@ Fundamentals ® Databases aJ
@ Client/Server & Distribution M C++ London, l K
® Analysis and Design @ Smallralk

You'll Learn:
@ an increased knowledge ofthe business advantages when adopting an OT

strategy

@ guidance on introducing objects into c u r r e n t projects
@ increased levels of development productivity

Special 1995 Even ts
@ 2 n d A n n u a l Execut ive Sympos ium ‐ Senior software managers

can learn directly from organisations that have successfully implemented
object systems into mainstream business processes. Don’t miss this popu‑
lar e v e n t presenting case study experiences from real users and vital c o m ‑
mentary from independent management consultants! Register separately,
seating is limited so inquire early!

@ Consultants’ I n f o r m a t i o n C e n t r e ‐ New for 1995! This forum will
address the specific information needs of consultants through an e v e n t
organised by CONSULTANTS’ CONSPECTUS.

@ Also, K e y n o t e Speeches, Walk- in Cl inics, Birds-of-a-Feather
Sess ions, and User G r o u p Meetings.

State-of-the-Art Products and Services PRESENTED BY SPoNsoRED BY
Over 70top vendors will fill o u r exhibit hall with the m o s t advanced prod- S ] CS S COMPUTERWEE Yy
u c t s and services available. Meet one-on-one with representatives and t e s t Yyyfi\ TERENCE
and compare items for yourself.

ExhibitingCompanies YES! I would like m o r e information onObject Expo Europe ‘95

Tel: +44 (0) 1306 631331 * Fax: +44 ( 0 ) 1306 631696
Ce” CIRCLE NO. 229
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Addison Wesley Imperial Software Popkin Software | Q Attendee Information O Exhibitor Information i
ADA UK Technology Prentice Hall | Free Exhibits Pass © Executive Symposium
Al International Integrated Objects Prosa ! i
Alsys IONA Pure Software 1 Name ____ as i
Arcona Technologies QA Training | Job Title :
Bloomsbury K2 Rational ' |

Software Kennedy Carter Scientific 1 Company = H
Cadre KISS Computers | Address {
Computer Weekly O2 Technology SES a ;
Easel Object Design SELECT Software | Town = _
Hitachi Object Designers Tools | Pee Gode H
Hypersoft Object UK SIGS Publications ‐_ 1
IBEX Computing Objectory SoftCASE 1 Country 4
IBM Openware Symantec i ‘Day’Phoné 7 Pax I
ICL Technologies Tenet : oe : '
IDE ParcPlace The Object People ! Mail or fax to :Object Expo Europe ‘95 !
ILOG Peritas | Brocus House, Parkgate Road, Newdigate, Surrey, RH5 S A H , UK
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»
No mat te r h o w they misspell i t , it’s still n o t

portability. At Zinc, we understand that porting RS
| the last 20* of your code takes 80% of your t i m e ‑

A few words from our c o m p e t i t o r s : ;
P Only Zinc offers complete portability.

Wi th Zinc® Application Framework” y o u can
develop on the platform you prefer. And s i n c e z

i. r t ab Ity. Zinc is the only one that delivers | 0 0 * portability, ~

you'll have your application on other platforms as =
fast as you can recompile. It’s par t of what makes zm

. Zinc the m o s t produc t ive ‐and affordable‐tool a oPp >rt b | Ity. programmer can use 5S
>Productivity that leads to o p p o r t u n i t y . .

Pp bl Portability is j us t one road you'll finda little

e ) r t ty. e a s i e r . Zinc z i p s through tedious tasks w i th C++ 5

=object or ien ta t ion a n d a u n i q u e visual develop- v

m e n t tool. Globalizing your application is as easy ”
Pp t b 4 t as translating the text. And Zinc is the only p r o d - :

Oo r a I ° uct that supplies 100% of the source code :
It all adds up to productivity. Which means z

m o r e profitability. Which is aconcept we proba- =
bly don ' t h a v e to spell o u t for you. For free infor‑
m a t i o n and demonstration software, call : >

+44 ( 0 ) 1 8 1 8 5 5 9 9 1 8 <

Or cont v i a fax at: +44 (0 )181 316 7778 8
In t h e U . S . c a l 80! 785 8900. Or fax: +1 801 7 8 5 89 =
I n Asia call: ~81 ( 0 5 2 ) 733 4301. Contact Zinc e l e c t r o n i c a l l y a t Z z
nfo@zinc.com. Access o u r BBS at: *44 0 ( 1 8 1 ) 3 .
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ICROSOFTSQL Server for the
Microsoft Windows NT operat‑
i n g system is a powerful,

scaleable relational database platform. It
offers greater ease of useandmanageability
(through several graphical tools) than more
traditional database platforms and can be
used to develop distributed client/server
applications. This article discusses how to
create extended stored procedures for
Microsoft SQLServer.
SQL (S t ruc t u red Query Language) i s a

high level language for relational database
systems. Originally developed in the mid‑
1970s,SQL has been adapted for many rela‑
tional database management systems
(RDBMS ) . I t hasproved t o b e a powerful lan‑
guage capableofcopingwithsomeof themost
intricate programming problems. A number
of RDBMSshave further enhanced standard
ANSI SQL by providing their own versions
which introduce some aspects of procedural
languages (MS SQL Server provides Trans‑

T E C H N I Q U E S

Developing...

.t o r e dProcedures for
MicrosoftSQ\ Server

act-SQL and ORACLE provides PL/SQL).
However, for some requirements, even these
enhanced SQL dialects are not powerful
enough.

In SQL Server, usingTransact-SQL,you
can gain access to a wealth of information
about the SQL Server environment ( t h e
number of logins or attempted logins since
start-up, the name of the local SQL Server,
even the server process id of the current
process). But what if you wanted to find out
something that SQL Server didn’t tell you,
or react to a condition in a way that SQL
Server didn’t allow you to? Ever wanted to
knowwhat chip was inside themachine that
SQL Server was runningon? No?Well pos‑
sibly something more useful (only jus t )
would bethe ability to invokea mail session
and send a message to a particular person
based on certain conditions in your SQL
Serverdatabase.Themessagecouldbebuilt
dynamically at run-time based on current
values in the database.

This kind of functionality could be very
useful from a business point of view. For
instanceit couldbeinvokedwhenacompany’s
stock levels drop belowa certain level and
the mail message could be an order sent
directly to asupplier’s fax machine.Or per‑
haps in a financial environment, it could be
some kindofnotificationmessage indicating
instrument price changes.
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Microsoft SQL Server now lets you go a longway beyond
standard SQL syntax. MikeCampbell explains how it is

even possible to reach the
Win32 API.

Mainframe
Computer

Figure 1-Schematic diagram showinghow extended
storedprocedures can beused to accessNT services
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The Hardlock software
protection system. WNDows

Universal and individual.

It runs with
NetWare

Around the world, there are currently
over 1.5million Hardiocks in use.They are
all virtually hackproof, daisy-chainable,
individually interchangeable, compatible,
andwith analmost incredible variety of
forms and features, they are fast and easy
to implement.

Want to know more? Want to find out
which Hardlock will suit your application?
Want to order the FREE Hardlock evalu‑
ation paGk? No problem! Just dial...



Extended Stored Procedures
These ideas can be implemented in SQL
Server by usingextended storedprocedures.
Extended stored procedures are functional
extensions that you can write and add to
SQL Server. These extensions can then be
integrated into your database applications
to add functionality that otherwise would
not bedirectly available.

The procedures are essentially dynamic‑
link libraries (DLLs) which provide a way to
extend the capabilities of SQL Server using
the Microsoft Open Data Services (ODS)
Application Programming Interface (API).
The Microsoft ODSAPI consists of C fune‑
tions and macros which canbe used to cre‑
ate extended stored procedure DLLs that are
added directly to the standard SQL Server
DLLs.Userscan then call these extended pro‑
cedures in the same way they wouldcall stan‑
dard stored procedures ( w r i t t e n using
Transact-SQL). Fromthe extendedprocedure,
the programmer can access other APIs (e.g.
Win32) to provide the requiredprocessing.

Figure 1providesaschematic diagram of
howa client PC can connect across the net‑
work to SQL Server running on Windows
NT and access extended stored procedures
to trigger external actions.

Tools
Although an extended procedure can be
written andcompiled in one environment (I
usedMicrosoftVisual C++ for windows NT),
it is actually part of the client/server chain
and assuch, a number of different environ‑
ments/platforms will be required to com‑
plete the development.The actualprocedure
requires a Windows NT C compiler
along with the Microsoft ODS
library.SQLServer for Windows NT
(as well as Windows NT itself!) is
also quite important as this is what you're
going to plugthe extended procedure into.

A Sample Procedure
The sample procedure discussed is designed
to demonstrateanumberoftechniques using
a simple example. It showshow you can:

© Validate parameters passed into
the procedure

® Use the Win32API to dosome
processing

© Define,create andpopulate a
SQL Server result set

©@Return the result set to SQL Server

One row of data is returned to SQL Server
containingthe version numberandplatform
for the operating system that SQL Server is
runningon. In itself, it is not veryuseful but
it does illustrate some important parts of
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developing extended stored procedures. To
retrieve the operating system information,
the Win32 function GetVe r s i o n ()is used.

As you can see from the code listings,
there are actually two functions in the
DLL, x p _ c b s _ t e s t _ p r o c l i s t ( ) a n d
x p _ c b s _ t e s t ( ) .

The first function, x p _ c b s _ t e s t _ p r o ‑
c l i s t ( ) , returnsa list o fall the extended
stored procedures in the DLL and their
usage.The sample procedures supplied with
the Microsoft ODS use this ‘ p r o c l i s t ’ (pro‑
cedure-list) idea which is a useful conven‑
tion because it allows developers to examine

ftinclude “ x p Te s t 1 . h ”

DBCHAR colname! [MAXNAME] ;
DBCHAR colname2 [MAXNAME) ;
i n t  i ;
/ / Get number o f p a r a m e t e r s
"4
paramnum = s r v _ r p c p a r a m s ( s r v p r o c );
/ / Check number o f p a r a m e t e r s
u"
if (paramnum != - 1 ) {
// Send e r r o r message and r e t u r n

SRV_INFO, (DBTINYINT)0,NULL, 0 , 0 ,
“ E r r o r executing extended stored \

p r o c e d u r e : I n v a l i d P a r a m e t e r ” ,
SRV_NULLTERM);

// A SRV_DONE_MORE instead of a
// SRV_DONE_FINAL must comple te the r e s u l t
// s e t of an Extended Stored Procedure."
srv_senddone(srvproc,

(SRV_DONE_ERROR | SRV_DONE MORE), 0, 0 ) ;

T E C H N I Q U E S
extended proceduresto see what they doand
how they are called. With standard stored
procedures,adeveloper can simply open the
code (usingsomething likeSQL Object Man‑
ager) to see what it does and what parame‑
ters it takes; however with extended
procedures being compiled code, it becomes
more difficult toget at this information.

The functionsrv_rpceparams () tellsyou
the number of arguments that have been
passed to the procedure. Unlike normal
stored procedures, where SQL Server will
validate user-specified parameters and
return syntax errors, extended procedures

r e t u r n ( X P _ E R R O R );
)sprintf (colnamel, “spname” ) ;
s rv_descr ibe(srvproc , 1 , colnamel,

SRVCHAR, 0, N U L L ) ;sprintf (colname2, “ s p u s a g e ” ) ;
s r v _ d e s c r i b e ( s r v p r o c , 2 , colname2,

SRV_NULLTERM, SRVCHAR, MAXLEN, SRVCHAR,
0 ,  N U L L ) ;

// Return each XPhandler asa row
“4
f o r (i = 0; i < Xpenumber; i t s ) (

s rv_se tco lda ta (s rvproc , 1 , X p s { i ) . n a m e ) ;
s r v_se t co l l en ( s r vp roc ,  1 ,

s t r l en (Xps ( i ) . name) ) ;
s rv_setco lda ta(s rvproc , 2 , Xps{i] .usage);
s rv_se t co l l en ( s r vp roc ,  2 ,

strlen(Xps(i} .usage));
srv_sendrow(srvproc);

)

// A SRV_DONE_MORE ins tead of a
// SRV_DONE_FINAL must complete t h e r e s u l t
/ / s e t of an Extended Sto red Procedure.“
Srv_senddone(srvproc,

(SRV_DONE_COUNT | SRV_DONE MORE), 0, i ) ;
return(XP_NOERROR) ;

Listing 1 - Function x p _ c b s _ t e s t _ p r o c l i s t ,
which returns a listof al l the extendedstoredprocedures in the DLL

RETCODE xp_cbs_test (srvproc)
SRV_PROC * s r v p r o c ;
t

c h a r s z 0 S V e r s i o n [ 1 0 } ;
char s z 0 S P l a t f o r m [ 3 0 ] ;
DWORD d w v e r s i o n ;
i n t paramnum;
DBCHAR colnamel [MAXNAME];
DBCHAR colname2 [MAXNAME];
/ / Check number o f p a r a m e t e r s
i f ( ( p a r a m n u m = s r v _ r p c p a r a m s ( s r v p r o c ))

t = - 1 ) {
/ / Send e r r o r m e s s a g e and r e t u r n
s r v _ s e n d m s g ( s r v p r o c , SRV_MSG_ERROR,

XP_CBS_TEST_ERROR,
SRV_INFO, ( D B T I N Y I N T ) 0 , N U L L , 0 , 0 ,
“ E r r o r e x e c u t i n g extended s to red \

p r o c e d u r e : I n v a l i d # o f P a r a m e t e r s ” ,
SRV_NULLTERM);

s r v _ s e n d d o n e ( s r v p r o c ,
(SRV_DONE_ERROR | SRV_DONE_MORE),

0 ,  0 ) ;
re tu rn (XP_ERROR);

)
/ / G e t Ve rs i on i n f o
dwversion = G e t V e r s i o n ( ) ;
/ / G e t O S V e r s i o n
w s p r i n t f((LPTSTR)sz0SVersion,

(LPCTSTR)"*d.%d”,
LOBYTE ( L O W O R D ( d w Ve r s i o n ) ) ,
HIBYTE (LOWORD(awVersion) ) ) ;

/ / G e t O S P l a t f o r m
i f (H IWORD(dwVers ion) & 0 x 8 0 0 0 )

s t r c p y ( s z 0 S P l a t f o r m ,
“Win32s on Windows 3 . 1 ” ) ;

e l s e
s t r e p y ( s z O S P l a t f o r m , “Windows N T ” ) ;

/ / C r e a t e a n d fi l l co lumns . Then r e t u r n
/ /  r e s u l t s
s p r i n t f ( c o l n a m e l ,  “ O S _ P l a t f o r m ” ) ;
s r v _ d e s c r i b e ( s r v p r o c , 1 , c o l n a m e l ,

SRV_NULLTERM, SRVCHAR, MAXNAME,
SRVCHAR, 0, N U L L ) ;

s p r i n t f (colname2, “ O S _ v e r s i o n ” ) ;
s r v _ d e s c r i b e ( s r v p r o c , 2 , colname2,

SRV_NULLTERM, SRVCHAR, MAXNAME,
SRVCHAR, 0, N U L L ) ;

/ / A s s i g n da ta to co lumns
s r v _ s e t c o l d a t a ( s r v p r o c , 1 , s z 0 S P l a t f o r m ) ;
s r v _ s e t c o l l e n ( s r v p r o c ,  1 ,

s t r l e n ( s z O s P l a t f o r m ) ) ;
srv_setcoldata(srvproc, 2, sz0SVersion) ;
s r v _ s e t c o l l e n ( s r v p r o c ,  2 ,

s t r l e n ( s z 0 S Ve r s i o n ) ) ;
/ / R e t u r n row
s r v _ s e n d r o w ( s r v p r o c );
/ /  D o n e  1 !
s r v _ s e n d d o n e ( s r v p r o c , SRV_DONE_MORE,

0 ,  0 ) ;
r e t u r n (XP_NOERROR) ;

Listing2 -Function xp_cbs_tes t , which returns the server OS name and version
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|#include <srv.h>
_ / / Miscellaneous define s

spr: ‘retstring,\ i
t Error %dfrom%son line %d\n", \_ILE,GetLastError(), a p i , __LINE_);

‘ / / Stored Procedure in format ion s t r u c t u r e .
P a t a
typedef struct xp_ i n f o {

DBCHAR usage [MAXLEN] ;
} XP_INFO;
// Reray of Extended S t o r e d Procedures
// supported by t h i s DLL.
Luar tt

_ " xp_cbs_ tes t _p roc l i s t ” ,
// Procedure usage s t r i n g
“usage: xp_cbs_test_proclist”,
{ 1 2 name
“xp_cbs_test”,

_ // Procedure usage s t r i n g
“Misnges =p becere,

ye
define xpcnumber \| sizeof(Xps) / sizeof (xP_INFO)

Listing3 - Includefilefor extendedprocedureDLL

need to carry out this validation for them‑
selves. srv_sendmsg() is usedto sendmes‑
sages back to SQL Server and in this case is
usedto flagan invalidnumberofparameters.

Next the Win32 function G e t V e r ‑
s i o n ( ) is used to retrieve the operating
system information. The creation of the
result set to return the information to SQL
Server is done using a series of ODS func‑
t ion calls. First, for each column to be
returned,avariable oftypeDBCHARneeds to
be created. In this case the variables are
called colname1 andcolname2.

The column names are then assigned to
these variables using the function
s p r i n t f ( ) . Function s r v _ d e s c r i b e ( ) i s
then used to define the column’s character‑
istics (e.g. the data type). Once defined,data
can be put into the column using the func‑
tions s r v _ s e t c o l d a t a ( ) and s r v _ s e t ‑
c o l l e n ( ) . When data has beenassigned t o
all the columns, the result set row can be
returned to SQL Server using function
s r v _ s e n d r ow ( ) . When all rows have been
returned, the function s r v _ s e n d d o n e ( ) i s
called to signal the end of the result set.

Once written, the procedure needs to be
compiled into a dynamic-link library. The
ODS library (OPENDSNT.LIB) needs to be
linked in as well to support the ODS func‑
tion calls used. The final DLL file can then
becopied into the SQLServer DLLdirectory
and is ready for use.
The code in Listing 3 shows the header

file for the extendedprocedure.

Calling the Sample Procedure
Before runningthe procedure, it needs to be
added to SQL Server using an SQL script.
This needs to be written in SQL Server
Transact-SQL language and can becreated
in Notepador any other text editor. Figure2
showsa script for adding the sample proce‑
dure.

There are a variety of ways in which
extended stored procedures can be accessed
but probably the
simplest way,
especially while
developing the
procedure,is to use
SQL Object Man‑

ager which comes with SQL Server. Figure 3
showsSQL Object Manager running the pro‑
cedure and the resultsreturned.
Alternatively, you could choose to build an

application from anumberof front-end (client)
tools available (e.g.VisualBasicorAccess)and
callyour extendedprocedure from this applica‑
tion. To connect to SQLServeroverthenetwork
youwouldhavetousesomekindofconnectivity
layer like the Microsoft Open Database Con‑
nectivity (ODBC)APIorDB-Library.

Conclusion
Extended stored procedures provide a very
powerfulmechanismfor extendingthe func‑
tionality of SQL Server. Because executing
an extended stored procedure is similar to
executing a standard stored procedure, the
consistency of the interface makes them

easy to use for the SQL Server user.
Administration of extended procedures
is also easier because they can be added

or dropped by the system administrator in
the same way as standard stored proce‑
dures.

By accessingtheWin32or other APIs, an
extendedstoredprocedure can bemade to do
almost anything a conventional C program
can do.As you can imagine, the possibilities
are endless andonly limitedbythe imagina‑
tion and skill of the developer.

These extensions allow you to develop
applications that match business processes
muchmore accurately and also allow you to
automate more of these processes, making
SQL Server suitable for a wide variety of
business uses. a

Mike Campbell is a freelance consultant
who specialises in development using
Microsoftproducts in particular Windows
NT, SQLServer and Visual C/C++.
Hecan bereachedon the Internetas
dx93@cityscape.co.uk or on CompuServe
as 74002,3612.

go
grant exec on xp_cbs_test to pub l ic
go

Figure2 -Addingaprocedure toSQL Server
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Programmable
Graphs

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

Now Graphics Server 4.0 is here.

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

Visual C++
C/C++
SQLWindows
Visual Basic
Turbo Pascal
Powerbuilder
FoxPro
Windows4GL
Access

Click on any point of the ‘hot’
graphs to drill down to the
data or to display
another chart

“A truly superb tool”
PCPlus,Nov ‘93

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

PCMagazine, Sept ‘93
Now your users can project graphs in True3D with
control over rotation, elevation and eye position.

One ormore data sets can bedisplayed ina scrolling
window and updated several times a second.

BITS PER
SECOND
f a eContour plots with colour-grading, combination

graphs, open-high-low-close, box-whisker and more.

14Regent Hill
Brighton
England
BN1 3ED

All the interfaces you need (VBX, DLL, FLL, C++ graph
class etc), 16 and 32 bit versions for Windows NT
and ‘95 - there's even an OLE Custom Control (OCX).
And unlike the GRAPH.VBX in VB Pro, Graphics
Server's VBX gives you ‘hot’ graphs, full axis control,
printing to the DCand null values for missing data,
plus all the new features like True3D and the Toolbar.

Call us now,andfindouthowGraphicsServer 4.0 can keepyou andyour usersout in front.
(Andremember,youcandistribute therun--times royalty-free),

Bits Per Secondacknowledge that all trademarks are the property of their respective owners
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Trying
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Create your own =
WWW site today! The definitive step-by-step guides for
turning your Macintosh or Windows-Based PCinto a
WWW server in a matter of hours.We've even included
all the software on CD-ROM needed to make it happen.
July 1995, £19.95,
Macintosh Version: 0-12-445574-3,
Windows Version: 0-12-445572-7

Netscape
Navigator
Covers everything you need to know to master
Netscape Navigator 1.1, including software on the
CD-ROM to unleash it’s full multimedia potential.
July 1995, £19.95,
MacintoshVersion: 0-12-553130-3,
Windows Version: 0-12-553132-X

The Internet
Edge inBusiness

srereenmane’

Internet
Edgein
Business
Outlineswhat
the Internet is
andthoroughly
explains how it maybeusedto enhanceyour business's
efficiencyandaccessibilityonthe Internet. Includesa
CD-ROMwith aspecial businesstoolkit to get anyDOS
or Mac machine on-line.
a A895 219-99;012 2780S

the new
media age.

Agents
Unleased
Avaluable
toolbook for
anyone
interested in
intelligent agent
technology, it
describes a model agent system, introduces digital cash
and the digital economy and features a software agent
on the enclosed disk.
June 1995, £29.95, 0-12-738765-X

NewtonScript” Newton

Newton
“I f your curious
about developing Newtonapplications but don't
want to pay $800 for the Newton Toolkit (NTK),
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-Intelligent NewtonMagazine
Programmingfor the Newton, 1994, £23.00,
includes NTK demo, 0-12-484800-1

NowAvailable!Wireless for theNewton:Software
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multimedia titles
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HyperText
Markup

Language 3.0
The evolution of HTML has

been led by Web site
developers. HTML 3.0 is the

proposed new version that
incorporates many of the

features that they have
requested. Paul Richardson

has a go at them.

It seems like only yesterday that I was
wr i t ing my last article on HTML (EXE
December ‘94);however,in the realmof the
Internet, things don’t stand stil l for long.
Now that the big money in commerce has
recognised the potential for gaininga com‑
petitive edge through WWW technology,
Web page developers are clamouring for
n e w features in HTML that give them
more control over the presentation of the
material they publish.

The missing features most asked for
were: table support, the display of mathe‑
matical expressions and text flow around
figures. It should come as no surprise that
the draft specification for HTML 3.0 tack‑
les all these issues and more.

Given that HTML 3.0 is no more than a
draft InternetEngineeringTask Force(IETF)
document, it may seem too early for a whole
article; however, HTML 3.0 has been under
consideration for some time, and support for
many ofits featureshasalreadyfounditsway
intoexistingbrowsers (eg.Netscape).

The newfeatureshaveaddedconsiderable
complexity to the language, anda full refer‑
ence guide would be the subject of a small
book.Hence this article cannot beacomplete
specificationbutit shouldgiveaflavourofthe
new capabilities of the languageby introduc‑
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ing new concepts. For the full specification,
follow the links in the bibliography.

HTML history
The features contained in the various ver‑
sions ofHTMLisnota precisematterasfirm
specifications and versioning have only
recently been applied. However, in a hand‑
waving manner, it is possible to say that
HTML 2.0 is what we have become used to
seeing supported by the traditional main‑
stream browsers such asMosaic.HTML 1.0
was essentially the sameasversion 2.0with‑
out the capability ofuser input via forms.

For quite some time now, say 18months
or so, the idea of HTML+ has been batted
around,provokingdiscussion ofwhat should
be in the version of the language that suc‑
ceeds HTML 2.0. It was only on the 28th
March 1995that the fruit ofall these discus‑
sions was put forward by DaveRaggett asa
representative of the World Wide Web Con‑
sortium to the Internet community in the
formof an InternetDraftentitledHyperText
MarkupLanguageSpecificationVersion 3.0.

Internet Drafts are the working docu‑
ments of the Internet Engineering Task
Force, and as such will besubject to modifi‑
cation before being ratified as the specifica‑
tion to adopt. However, the fact that the
HTML+ specification has been around for
some time now andthat many of its features
have been implemented in Netscape,
ensures that muchof its content is a de facto
standard already.

This last point is actually the sourceofa
great deal of discontent in the Internet
world. It is felt that Netscape Communica‑
tions (au thors o f the Netscape browser)
have r u nahead of the process of standardi‑
sation and implemented features in an ad
hoe manner. While many of us might be
tempted to say that they are only imple‑
mentingfeatures that we all want to see in
a browser, it should also be appreciated
that one of the underpinning strengths of
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the WWWis its platform and vendor inde‑
pendence, and threatening this tenet is
likely to upset a lot of people.

HTML 3.0 is described as being
‘broadly backwards compatible’ with ver‑
sion 2.0. Enoughsaid onthe history!

General features in HTML 3.0
In HTML 2.0, most tags relate to both pre‑
sentation and content, for example
< I > . . . < / I > denotes italicisation while
<ADDRESS>. . .</ADDRESS> indicates to the
browser that the enclosed text is an
address.One of the motivations behindthe
new tags in HTML 3.0 is that they should
relate to the content of the bounded text,
not the intended presentation. This choice
of emphasis has only been made to rein‑
force one of the principles of the WWW,
that the information served should be
capable of being presented in a variety of
environments which may notbecapable of
dealing accurately with presentation tags.
This is particularly important when a
browser must work with text terminals or
even non-visual output devices such as
speech processors. When a speech proces‑
sor encounters an a p p r E s s tag, it can pref‑
ace the address with the words ‘The
address is asfollows’, but what should it do
when it stumbles uponan italic tag?

Marking-upcontent is also importantfor
applications which automatically process
text, such as search engines that builddata‑
bases of the titles of WWW documents or an
-hypothetical - application that searches all
Web documents in order to collect addresses.
A listof the content tags, or content elements
asthey have now formally becomeknown,is
in Figure 1.

Internationalisation
There is aMIMEtype, text /htm1, associated
withHTMLdocuments.Youmay remember
from my article about MIME ( E X E October
‘94) that the t e x t content type takes a
c h a r s e t parameter. By settingthis parame‑
ter accordingly, the document text may be
displayed with a wide variety of character
sets. In practice, it will be the default char‑
acter set that is used, which for the
t e x t /htm1content type/subtype is ISO-8859‑
1if the text contains 8-bit characters, and
straight US-ASCII otherwise. The ISO‑
8859-1character set is alsoknownasLatin‑
1and contains the characters used by most
Western Europeanlanguages.

For 8-bit characters that are precluded,
analternativemeans ofdenotingthese spe‑
cial characters has to be used. HTML 3.0
provides two mechanisms for doing this;
first it includes tags called entity references
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When it comes to a choice of database platform Lotus Notes is not the first which springs to
mind. You’ve probably already got plenty of experience with DBFs,Access or even Oracle or
Sybase. So what’s so special about it and where would you want to use it?

° Unstructured data with OLE support.
° Client server supported on Windows, NT, OS/2,

Netware and several flavours of Unix.
° Database replication making WAN implementa‑

tion a cinch.
° Powerful and flexible security features
° A wide choice of communications protocols

including IPX, NetBIOS and TCP/IP...
e A choice of developement environment to

fit in with the way you want to work:
Maestro's object oriented support for C/C++,
Visual Basic, Delphi (soon), and of course,
Notes ViP and the Notes editor itself.

° The option of handling Internet newsgroups and
Web publishing.

e Oh yes, you do get Email thrown in for free.

Globebyte Maestro Professional extends Microsoft
Visual Basic and Borland Delphi to allow the
development of stand alone Lotus Notes sourced
applications. It includesa fully functional user view
object 100% compliant with Notes view and just as fast.
It allows user and programmatic access to all rich text
information including OLE and file objects and
document links. It provides access to the Lotus Notes
full text searching engine, unread document information
and the Lotus Notes mail engine. Using Maestro, all
embedded Lotus Notes macros can be run from within
the external application. Maestro ships with over
twenty example apps and is totally royalty free.

S CIRCLE NO. 204

You can get a Full Lotus Notes’ Client, Maestro Desktop for Visual Basic
and the Lotus Developer's Toolkit, all for just £375 (plus VAT and shipping).
Offer ends 31/07/95. Alternatively, just call for the technical lowdown.

QBS Software Limited, 10Barley Mow Passage, LondonW44PH Tel: 0181 994 4842 Fax: 0181 994 3441



such as <eacute>. These tags also provide a acter set other than the one beingused. The
means ofdisplaying characters from achar- other means is through numeric character

Informationthat should not scrollwith the body text (i.e. always visible)
This marks the mainbody of text (i.e. not theHEAD)
An extended quotation (used to beBLOCKQUOTE)
Labels afigure or table
S p e c i fi e sacitation ‑
I n d i c a t e sa nexample o f code

Names the source of ablock quotation orfigure
Defines'a term ia term definition fet
Incioaled that defining instance of aah
Astyle of list (supersededby new features to the ULelement)
To represent different kinds of containers, e.g. c h a p t e ror section
Alist o fterms and c o r r e s p o n d i n gdefinitions
‘Specifiesa term name in aterm definition list
M a r k sa footnote
Indicates that the page is afill-in form
Marks one of six levels of header ‑
Marks the extent of certain header elements
Indicates that

new features to the ULelement)
‘ d e fi n e db yother elements

‘ocala’ Seared Greral characters
For single andmultiple choice menus
D e n o t e sa table
Table data cell ‑
Lets users enter more than one lineof text
Table header cell
I d e n t i fi e sthe document
M a r k satable row ‑

For avariablename

Draws anarrow, line or symbol above anexpression
Formatrices and other kinds of arrays
Used when you want to place one thing above another,ston tn easy ee

Draws alline over theenclosedterm =

For hidden brackets and placing one term over another
Overrides the default rendering and indicates a bold,upright font

Bitea Places one term overanother, with adivider and enclosed in brackets
DDoT Draws a double dot over the enclosed term

a d i e une
Draws a circumflex over the enclosed term
For data items within the ARRAY element =
Usedwith delimiters that are to be placed to the left of anenclosed term
Used with delimiters that are to beplaced to the right of anenclosed term
SPSCIRDE SAUIERSY TOORE Ct OnGeta69.ste yout

To include a short piece of text within amath element
Draws atilde over the enclosed term _
Draws a rightarrow above the term

Figure2 -A listof mathematicsmarkupelements
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references,whereby any charac‑
ter can be representedby its
character set entry number
with the syntax é # n n n ; .

Tag parameters
The practice in previous versions
of HTML of specifying additional parame‑
ters to a tag, such as the a l i g n parameter in
an i m g tag, has been both extended and
mademore regular.Most tags now take sev‑
eral parameters (also know as attributes),
and many of these parameters are common
to several tags. At this point in the article it
is worth introducing some of the more com‑
mon parameters.
The most common parameters for tags

that can appear in the body of the document
are I D , LANG and cuass. The 1p parameter
allows the author to mark the point in the
text with aunique name that can beusedas
a target for hypertext links. The Lan e para‑
meter specifies the language that the
enclosed text is in , so generally it will be
specified only once as a parameter of the
s o p y tag. For instance, to specify UK Eng‑
lish, the parameter is l a n g = en .uk .

The lastof these parameters,c tass, is an
important feature asit paves the way for a
great degree of flexibility in marking-up
content and presentation requirements.
Simply put, it allows the author to subclass
the tag to bemorespecificabout the content
type or to reference aclass in an associated
style sheet that specifies the desired pre‑
sentation.

The a t i o n attribute performs much the
same role as it used to do, i.e. specifying the
horizontal alignment of an entity, but it has
now beenextendedboth in capability and in
applicability. In general it takes one of the
values l e f t , c e n t e r (sic), r i g h t o r j u s t i f y .

The parameter now r ap indicates that the
browser should not beallowed to wrap text
as and when the whim takes i t , and hence
control over wrapping is put back into the
author's hands, who may use the sr tag
whena line end is required.
The c z a r attribute has become neces‑

sary because of the introduction of another
HTML 3.0 feature, that of wrapping text
around figures. c L z a r can beapplied to any
block structure, such as a paragraph, and
specifies that the tex t should no t wrap
around the figure, but rather clear it, hence
the name. It hasanumber of subtleties.

The src and wpattributes go hand-in‑
hand. src specifies the URLof an image that
is to beincluded in the text. It can beused in
a variety of situations, no t just with the mmc

tag ( t h e most common s i t u a t i o n ) . For
instance, it can be included ina list to spec‑
ifycustomisedbullets.upstands forMessage
Digest. It gives a signature for the image
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ME Windows Development
Doc-To-Help - help authoring £275
Robo-HELP - help authoring £349
WinMaker Pro 6.0 - Win & NT £349
PC-Logo Windows £60
Tools.h++, Linpack.h++, Math.h++ £call
SmallTalk/V Visual - new £945
Zinc new 4.0 for Win & NT £call
Graphics Server SDK new version £195
SmartHeap Win or DOS £345
TCP/IP Development tools £call
CodeBase or CodeBase++ £239
Greenleaf Commlib 5.2 Prof £345
C-Tree Plus - with source £595
i d e e l e
Disctinct TCP/IP Visual Ed £225
Spyworks by Desaware £110
Spread/VBx £165
TrueGrid Pro £99
VBAssist 3.5 / VBTools 4.0 £135/£110
Designer Widgets or Data Widgets £95
QuickPak Professional for Windows £139
PDQ Comm/Net Pak Pro Win £95/£129
Grid/VBx, Tab/VBx, and Tab/Pro - new £call
Win/Widgets VB £145
Visual Tools Suite - 4products £235
Gantt/VBX, Schedule/VBX £call
m e e e )  R e

SmartHeap Win/32 £525
Win Widgets/32 £275
VtoolsD from Vireo - Win/Win 95 £call

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

many more for maths & stats.

P e a : = MRD HEies e
e@SCO UNIX operating & dev. systems.
SCO Open Desktop, TCP/IP and NFS.
FoxPro for SCO UNIX (NEW)
PC TCP, NFS and Xwindow servers

MS For FORTRAN
Lahey FORTRAN 90 - new £625
NAG Fortran Library - PC/Unix £call
MS FORTRAN-77 5.1 - DOS £145
MSFORTRAN Powerstation - DOS £229
MSFORTRAN Powerstation - NT £399
IMSL Numerics for MSFortran £call
IMSL Exponent Graphics for NT £595

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

S E E S  |  a )  R B
TNTIDOS Extender SDK - 32 bit £329
286IDOS Extender SDK - 16 bit £329

(@PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR IS NOT LISTED @ PRICES ARE EXCL
INCLUDE DELIVERY TO MAINLAND UK. SAMEDAY LOND!@ PRICES (EXCEPT UPGRADES & SPECIA

ie BES ( 5 ) a
Visual C++ 2.0 CD, & VC++ 1.5 16-bit £299
Visual C++ for MIPs or Alpha NT £595
Visual C++ Cross for MAC target £call
Visual Basic Windows PE £229
TEST for Windows new 3.0 £475
Macro Assembler 6.11- NTor DOS £110
Access/Access Dev Kit £289 / £295
SQL Workstation System - NT £415
Project for Windows £375
Windows NT3.1 Workstation/Server £call
SQL Server & Client Licenses £call
SourceSafe Version Control £call

(See FORTRANSection)

G E S Editors and Tol!s
CodeWright Prog Editor Win £159
Fusion-drop in editor for VC++ 1.x&2 £99
InstallShield Windows or Win NT £Call
PCLint C/C++ - Lint code checking £145
LandMark WinProbe, Uninstaller £call
PC-Install DOS or Win £call
DemoShield - Build Windows Demos £call
Winstall MultiPlatform - Install Tool £325

e e  |  a R
MKS Toolkit of Unix tools £210
Source Integrity (ex RCS) New ver £315
MKS Lex & Yacc for C, C++ & TP £215
Internet AnyWhere - UUCP or SLIP/PPP £85
For Windows/Dos, 05/2 & NT, call for multi-user
licences onall MKSproducts.

developi
tools

OFVAT @PRICES ARE SUBJEC’
COST @ Vi
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S i a  .  E a s
Watcom C/C++ 10.0 CD-ROM (special)£155
WatcomC/C++10.0 & doc set (special) £208
Watcom Fortran-7732 - DOS,0S/2, NT £375
Watcom SQL - DOS,Win,0S/2 £229
SQL Servers for Win, Netware, NT or DOS
VX.REXX/VX.REXX Client Server-OS/2 £call

e e  =  S e n s e i
Borland C++ 4.5 - Win, NT& 95 £289
Borland C++4.5 & Dbase Frameworks £415
Turbo C++ 4.5 Windows - New £69
Borland C++0S/2 new version 2.0 £325
Delphi - Competitive upgrade £129
Delphi RAD Pack £129
Visual Solutions Pack of Vbxs £59
Turbo Assembler £69
Borland Pascal & Turbo Pascal £call
ae
BOUNDS-CHECKER Win/32 £195
BOUNDS-CHECKER Win £195
BOUNDS-CHECKER Win/NT £195
Soft-ICE/W with 32-bit functions £295
Call for savings on Nu-Mega bundles

G E E PVCS Specialists
e@PVCS Version Manager is available for
Win, Win NT, OS/2 and many Unix platforms
in single user and work-group configurations
for all development teams. Now new ver 5.2

S A R E E= A A
OS/2 Warp for Windows - 3.5°or CD £Call
OS/2 Warp Win-0S/2- CD/3.5" £99/£115
IBMC Set++ - CD/3.5" £345/£385
Visual Age 2.0 for OS/2 or Windows ‐_£call

ME CLIENT/SERVER
Btrieve Development DOS or Windows £395
Btrieve Client Engines DOS or Windows £645
Scalable SQL for Netware £call
PowerBuilder DesktopComp. Advantage £call
PowerBuilder InfoMaker-Database £175
Delphi Client/Server £845

B a e  C S
EasyCASE Professional Win 4.2 £695
EasyCASE DataBASE Eng for SQL £call
InfoModeller Desktop £call

eNew Nu-Mega - BoundsChecker Win ver 2.5 and
BoundsChecker 32/NT ver 1.5. Don't forget
BoundsChecker & Soft-ICE/W beta’s available for Win ‘95.
Delphi - Competitive upgrade offer.
Delphi - RAD Pack with Visual Solutions, VCL Source,
Resource Workshop
eNAG - we now carry NAG Numerical libraries for Fortran
and C,NAG Fortran 90and NAG Statistics packages.
eBtrieve for Windows NT deve lopment Kit and new
Netware server now shipping.
eVBA Companion for OLE automat ion , VBX and OCX
tracking

WE HAVE MOVED

CHANGE - PLE



Gives the base URL for oe relative URLs

Figure 3 -A list of notable miscellaneous markup elements

<TABLE BORDER>
<CAPTION>A t e s t t a b l e w i t h m e r g e d cel ls</CAPTION>
<TR><TH ROWSPAN=2><TH COLSPAN=2>Average

< T H ROWSPAN=2>other<BR>category<TH>Misc
<TR><TH>height<TH>weight
<TR><TH ALIGN=LEFT>males<TD>1.9<TD>0.003
<TR><TH ALIGN=LEFT ROWSPAN=2>females<TD>1.7<TD>0.002

</TABLE>

Figure4 -A table in HTML3.0

specified by src, so that it can be ensured
that the original graphic image is loaded.

Tables
The ability for aWWW browser to display
tables of information has been discussed for
quite some time now. HTML 3.0 formalises
the defacto standard for expressingtables, as
already implementedin the various Netscape
browsers. The tags used to support tables are
found in Figure 1, among the other content
type tags, the primary ones beingTaBLE, c a P ‑

TION, TR, TH andTD.

A point worth noting is that the size of a
table is determined by a complex algorithm
based on the cells’ content and the current
window size. The algorithm can be overrid‑
den by the c o u s p s c attribute.

Tables can contain a wide range of con‑
tent such as headers, lists, paragraphs,
forms, figures, preformatted text and even
nestedtables. Figures 4 and 5 demonstrate
the use of the table tags and shows off some
of the fancier features.

The t a s t e tag takes a B o r D E R parameter
which specifies whether a border should be
present or not. A borderless table is particu‑
larly suitable for layout purpose as well as
for tabular data, for example to createa fill‑
out f o r min which the input fields and their
descriptionsare aligned one over the next.

Mathematical equations
The challenge for HTML developers in pro‑
ducing a specification for the markup of
mathematical equations was to produce
something that was simple, yet powerful
and did not simply duplicate the work of
existing specifications.

The list of 23 tags that have been pro‑
posed are listed in Figure 2 along with a
briefdescription of their effect. Any mathe‑
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matical expression is bounded by the m a t x

tag, within which any of the other tags can
beused.The specification drawsa lot on the
math mode in LaTeX, soif you are familiar
with that software, you are more that half‑
way there. One of the most powerful tags is
B o x which is used when an expression needs
to be bracketed but the brackets are not to
appear in the presentation. The following
example shows how to write mathematical
expressions in HTML 3.0.

Expressed in English ‘the integral from a
to b of f(x) over 1+x’ is specified in HTML by
<MATH>&int ; _ a _ “ b * { f ( x ) < o v e r > 1 + x } dx</MATH>
and should appear in abrowser like:

(x)+f
a  l + x

Note that the standard abbreviations ‘’ and
* represent respectively subscripts and

superscripts.

Style Sheets
Style sheets seem to be a
powerful concession to
those authors who are
primari ly commercial
publishers rather than

File Edit View Go

T E C H N I Q U E S
At present there is much
work to bedone before a
viable reference imple‑
mentation can be made
available, but it is useful
to explore the framework
of the proposal.

Styles for presentation tags (e.g. headers
#1to H6) a re drawn froma variety of places,
namely the browser's configuration, a linked
style sheet (specified by the u n k tag) and
style information present in the s r y z z tag
contained in the document’s header. The
styles specified in the document header will
override styles drawn from elsewhere, even
the browser’s defaults. They give the author
controlover some aspect of presentationthat
they feel strongly about.

Asa final twist to this stylish tale, by
usinga block tag’s s t y L e parameter it is pos‑
sible to associate a different style just for
that instance of the block, e.g:

<h2 c l a s s = b i g c a p s > H e a d e r w i t h b i g g e r t h a n
n o r m a l c a p i t a l s < / h 2 >

<p class=abstract>A p a r a g r a p h w i t h a
u n i q u e s t y l e o f i t s o w n . . . .

Existing HTML 3.0 software
HTML 3.0 is still a draft specification. How‑
ever if you wish to makeuseofHTML3.0 soft‑
ware for either authoring or viewing, there
are some programsaroundthat will help.Two
browsersare available,one fromthe commer‑
cial camp and the other from the field of
research.

Arena is the official HTML 3.0 testbed
browser being developed by the WWW Con‑
sortium. It has been made available to all in
binary form,thoughonly for anumberofUnix
platforms. It is anongoingeffort that is evolv‑
ing asthe specification stabilises, and at pre‑
sent provides the most comprehensive
support for HTML3.0 browsing.See the bibli‑

s i m p l y  i n f o r m a t i o n
providers, in that they
give a great degree of
control over the finished
look of the document.
However,the provisionof
an accompanying style
sheet allows the basic
HTML text to be rela‑
tively free from the trap‑
pings of presentation,
and instead be marked‑
up primarily on content.

EXE: The Software Developers’ Magazine

Figure 5 - The code in Figure4 displayed with Netscape 1.1N
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T E C H N I Q U E S
ography for details of howto
obtainArena.

Netscape Communi‑
cations hasbeen forging
ahead, implementing a

mixture of HTML 3.0 and
proprietary extensions. Of the

HTML 3.0 features supported, the most sig‑
nificant is a fairly complete implementationof
tables. Another HTML 3.0 feature supported
is thatof authorspecifiedbackgrounds,allow‑
ingsomethingother thanthe default grey.

However it’s Netscape’s proprietary
extensions that have drawn the strongest
response from the Internetcommunity, with
claims that Netscape is trying to capture the
market for itself by introducing features
which have not been agreed on by the IETF.
In particular, one of the most radical addi‑
tions is that of being able to push data to
Netscape,thus introducingtwo new facets to
the WWW, that of browsers that listen for
connections and the concept of a sessionwith
an HTTP server. These extensions, while
facilitating applications such as animation
and information that is regularly updated,
are controversial because they strike at the
heart of the nature of the Web. They chal‑
lenge such tenets as havinga lightweight
one-shot interactionwithaserver, andkeep‑
ingbandwidth usage to aminimum.

Bibliography
D e v e l o p e r ' s mailing list subscribeto the list www-htm!/at the server listserv@w3.org

_ HTML3.0 Spec (HTML version)

HTML 3.0 Spec (ASCII Version)

The commercial influence behind the intro‑
duction of such features is unmistakable as
Netscape Communications strives to be the
foremost provider of browsers to the world,
and as they bow to the pressures of market‑
ing executives who are no t so much con‑
cerned with marking up the content of the
material they publish, asbeing able to have
precise control over how the information is
presented to the viewer. With so much
money being spent on corporate images and
the needto beable to establish avisual iden‑
t ity, the last thing that on-line advertising
agencies want is for the pages that they pro‑
duce to share similarities with other compa‑
nies’ pages, or for the final look to be at the
mercy of the viewers preferences.

Participating
As I came to terms with the new features in
HTML 3.0 I couldn’t help thinking that I

@NEWBOOKSFROMSIGMA PRESS
BUILDING WINDOWS
HELPSYSTEMS

http://www.hpl.hp.co.uk/people/dsr/html/CoverPage.htm!
http://www.ics.uci.edu/pub/ietf/htmi/draft-ietf-htm!-specv3-00.txt.gz

Netscape Browsers ftp://ftp.netscape.com

was glad for the introductionofword proces‑
sor add-ons, such as those from Microsoft
and Quarterdeck, because to make use of
the more advanced features it will beneces‑
sary to use tools that are more sophisticated
than wr i t ing HTML ina text editor. The
results, though, of using a mo re complex
mark-up language will, I believe, be worth‑
while.

If you want to get directly involved in
evaluatingHTML 3.0 then I suggest joining
the mailing list mentioned in the bibliogra‑
phy: you are quite entitled to do so. The
process is one that is opento any interested
party. a

PaulRichardson is a Director ofMotiv
SystemsLtd, a consultancy specialising
in the Internet. He can becontactedon
01223 576318or by email at
paulr@motiv.demon.co.uk.

This is thedefinitive guide to buildingyour own helpsystems. It’swritten bydocumentation
specialist MalcolmAddison and covers every aspect of producing Helpfiles from their ini‑
tial design through compilation to testing. Case studies and extensive appendicies com‑
plete this excellent book. “The fact that no-oneelse hasseenfit toproducea bookonHelp
systems is nothingshortof amazing” -SeanGeer,Windows Magazine. £16.95

PC PROGRAMMERS’
TRICKS OF THE TRADE

Janet Nicholsonprogrammedthe highly-acclaimedBBCGardners’World 3D-Designer. In
this book, with the help of over four thousand lines of carefully-documented code, she
shows how to design fast, efficient & reliable C++ programs for commercial applications.
Includes error trapping and handling; flicker-free graphics; scrolling and pop-up menus;
disk &CD-ROMapplications; code testing; rolling demos. £14.95

Sigma Pressbooks are available from all bookshops or direct from us by post or phone - pay by cheque,ACCESS or VISA.
: Pleaseadd£2 towards p&p for single orders - p&p free for two or more books.

SIGMAPRESS,1SouthOak Lane,Wilmslow, Cheshire SK96AR.Tel: 01625-531035 Fax:01625-536800
Catalogueavailable on request.
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Whenselectinga tool,
you make sure it has all
the “Hot Items”on your
check-list. Buthowmany
will t u r n o u t to be
not-so-hot?

Get aCodewrightProgrammer’sEditor.
Take Templates. Not C+ + templates, but “Syntax
Expansion”, “Construct Forms”. Call them what you will,
every decent programmer’s editor since BRIEF has them.
You type in “for” and the editor inserts the basics of a loop
construct. Templates are a check-off item. But how many
programmers actually use them?
Most programmers try to use templates, but t u r n them off
after findingthey get in the way. The templates put braces
in the wrong place, or don't follow your style guide. If you
can’t change templates easily, you'll bemore productive just
turning them off.

The Cure:

odewrightLdProfessiona
for Microsoft VISUALC++

ine Templates that save you time.P y
Codewright Templates take the drudgery o u t of typing in
language constructs. Codewright lets you quickly select
from the most common styles of brace placement. If that’s
n o t enough, you can easily change the template definition
on-the-fly. No need to learn amacro language,or compile
anything. Now that’s the kindof templates you can use!

Turn Templates into Power Templates.
Codewright Templates are n o t just usable. They have the
power to do real work, t o o . They can pause to prompt you
for a function name, insert the cur ren t date or some

Features that won’t burst your bubble.
Codewright templates are anexclusive feature of
Codewright Editors: Codewright Fusion, the editor that is
adrop-in replacement for the editor in the Visual C+ +
environment; and Codewright Professional, the
comprehensive editingsolution.
For more information about this feature and other ways the
Codewright Editors will make you more productive,call
now.

Single-user License: rm

| =a |
149USD 229USD

Prices areplus shipping.

cha bane in.
built ‘wright prenite

Premium Quality Software

Premia Corporat ion
1075NWMurray Blvd., Suite 268

Portland, Oregon 97229 USA
Email: sales@premia.com Fax: +1-503-641-6001 Phone: +1-503-641-6000

In the U.K. contact:
p e e Ss) a eS Se e e ,c oeat a ea a e r a e e s r aHie)S eT a f e e e ti e'

I
| G r e y Matter,Devon ‐ Software Plus,Cheshire ‐ Softwerk UK,Suffolk ‐ System Science, London I
I + (364) 6541 00 +(928) 57 9700 +(462) 83 2244 + ( 7 1 8 ) 33 10 22 1
Beem ew ew ew ew ew ew ew ew ew ew Bw ew ew ee ee w e " ew w= ew ww ee ee = i

Premia is aregistered trademark of Premia Corporation. Codewright and Codewright Fusionare trademarks of Premia Corporation. Visual C++ is a trademark of Microsoft Corp. Brief is a registered trademark of Borland International
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Anatomy of a Spreadsheet
When building applications, selecting a spreadsheet to
handle your data is important . You w a n t flexible
formatting, easy reporting, a quick calculation engine,
and the ability to place pictures, graphics, and controls
directly on your worksheets. And you w a n t an easy-to-use
interface.

With Formula O n e , you get all of that and more.

Import and Export
Excel Worksheets
It's like giv ing a w a y Excel as par t o f
your applicationat no additional c o s t
per user and at a fraction of the
resources consumed by a standalone
spreadsheet.

Create but tons , check
boxes, and drop down: S Y S T E M S
list boxes and place
them anywhere on your
worksheets. Plus,
specify input cells to set
and record the c u r r e n t
selection of your
controls.

Sales Report Criteria
[X Quarterly Sales Report

Quarterly Expenses Report

126 Built-in
Worksheet
Functions
Formula One includes
the m o s t complete set
of worksheet functions
available in a spread‑

Qi 02 03
Golf
Tennis
Cycling
Running
Totals $4,400$ 4 , 0 0 0  $ 4 , 1 0 0

Corporate Revenue Reporting

Sports Equipment Division Report

Formula One is the best spreadsheet c o m p o n e n t you can
buy for building Windows-based applications. I ts
unmatched functionality includes Microsoft Excel
compatibility. Try finding that in any other spreadsheet or
grid tool.
You get VBX and DLL interfaces plus support for MFC and
OWL developers with libraries and header files. Perfect for
development in Microsoft Visual Basic, Visual C / C + + ,
Access, Borland C / C + + , or Delphi.

Connect to Databases
Formula One is a perfect
database tool for displaying
and updating database records.
Plus, y o u can use Formula One
i n BLOB mode t o c r e a t e a
database of worksheets Royalty-free

Runtime License
Compare the c o s t of
developing applications
with Formula One to the
c o s t of us ing standalone

and your
. Formula990-1995

One's roy:
r u n t i m e lic:
develop and dist

Place and Update
Metafile Picture
Objects
Use this feature to
include charts from First
Impression in your
worksheet reports . Plus,
the easy-to-use link with

a4

$4,900

sheet c o m p o n e n t for
data calculation and
evaluation. Includes a
wide variety of business

M a a s No other spreadsheet or grid t
and mathematical fune‑

Lightning Quick Spreadsheet Engine
First Impression lets you
c h a r t any Formula One
data.

en te r i ng data,
or

01 is as fast d
recalculating formulas, reading and w r i t i n g file
copying, inser t ing, de le t ing and sor t i ng worksheet data.
Benchmark tests show Formula One is asmuch as 4000%
faster than other tools. That's fast!

tions. And they are all
| Excel compatible!

Sa

CALL

+44 1892 834343
FOR YOUR NEAREST RESELLER

Lenexa House 11 Eldon Way
Paddock Wood, Kent
England TN12 6BE
FAX +44 1892 835843
No Strings 30-Day Money-Back Guarantee
All Prices Exclude VAT

ormula
One”

1995 Visual Components, inc. All rights reserved. Visual Components, First impression, Formula One, VisualSpeller, and VisualWriter are trademarks of Visual Components, Inc. ImageStream is atrademark of ImageMark
Software Labs Inc. Microsoft and Windows are registered trademarks of Microsoft Corporation inthe USA and other countries. All other names are trademarks or registered trademarks of their respective companies.



A l l about
processes...

...well near ly
It seems to me to be time for one of those ‘this
is how it all hangs together’ columns. I'vecho‑
sen to talk abouthowprocesses live:what hap‑
penswhenyou login,howsignals are handled,
the idea behind process groups and the new
POSIXnotionof sessions.Muchof this is invis‑
ible, or at least appears to work in a way that
doesn’t reflecthow things actually dooperate.
For example, shells apparently support back‑
ground and foreground processes. In reality,
there is littledistinctionasfar asthe kernel is
concerned. The foreground/background idea is
managed by some co-operation between the
shell, the terminaldriver in the kernel,andthe
process itself.

Likemany aspects of UNIX, all of this has
evolved with time. Many system calls that
exist today are there because some new need
that was identifiedcausingchanges tobemade
totheoriginaldesign.Ofcourse,historyshapes
current systems in a huge way. Each change
has had to bedone in an incremental way, so
that oldprogramsdon’t break. In addition, the
POSIXcommittees have often taken on them‑
selves to invent a new ‘sensible’ solution when
the two main strands of UNIX have diverged.
By now, systems are generally converging
towards the POSIXway ofdoing things.

What is a process?
A process is a running program. The kernel
sees a process as three distinct pieces: the
binary code ofprogramanzd itsassociateddata
area, the stack where volatile data is stored,
and a control page called the u - a r e a . The
process itselfuses amodelwhichusuallymaps
onto the architecture of the underlying
machine. The application programmer, using

a C compiler (o r whatever), can usually act as
though his program is running on the raw
machinewithoutOSinterference.This point is
emphasisedby the fact that the kernel - a pro‑
gram that really does run on the raw machine
- is usually a binary created using the same
tools asan ordinary program.

The use of a direct mapping onto the
machine is one of the reasons why UNIX
source for simple programs port relatively eas‑
i ly intoother operatingsystems. Of course, the
program has to interact with the external
world, perhaps reading or writing data, and
this is done via systemcalls that trap into the
kernel.

Processes have protected address spaces.
They cannot write to the address space of any
other process, nor can any other process tram‑
ple on their address space. In fact, on most
architectures these days, a process cannot
write into its own program space. Processes
can only interact with other processes and the
outside world via system calls. Special system
calls exist to allowone process to trace another
for debugging purposes, and these work using
a time-consuming handshake mechanism
where the controlling process hands some
magic data to the process beingtraced, and the
traced process runs some glue code i t s e l fto do
the work ofsetting things upfor the controlling
process. The point here is that processes can
only deal with their own address spaces and
need to run code themselves to change their
own data.

Asimilar set of rules apply when a process
is sent asignal. A signal is an external event
that is sent to a process,often by typinga con‑
trol key on the keyboard. The event may be

T E C H N I Q U E S

The only certainties are
birth, death and being a
zombie... Peter Collinson
takes us through the
highlights of the life of the
humble process, showing
how it has changed as UNIX
itself has evolved.

interpreted in different ways by the process.
The process can choose to trap it, or leave it to
behandled by the default code in the system.
The default code ispartof thekernel,but is run
by the process itself.

Whena signal is sent to a process, the ker‑
nelposts it by settingabit in the u - a r e a ofthe
process.Next timethe processgets a turn at the
CPU, it will jump intothe signal handlingcode,
decide what to dowith the signal and continue
or die dependingonhowthings are set up.

A process is createdusingthe f o r k system
call. Its job is simply to clone an existing
process. I suspect that this was done in the
early systemsbecause it was easy. To f o r k , all
you did was to swap the whole process out to
disk, but not free the space that it occupied. A
newu -a rea was createdby copying. The final
tidying was to change the number of the
process (the process id or p i d ) to a newone, fix
afew referencecountsandyouwere done.This
was cheap operation because you could point
the disk hardware at a section ofmemory and
say ‘copy that’. The swapping out happened
with no interventionof the CPU.

The new process is the ‘child’ and the old
one the ‘parent’.There’s one differencebetween
the two processes: the f o r k ( ) system call
returns zero in the child, and returns the
child’s p i d in the parent process. This allows
usto rundifferent code in eachcopy ofthe pro‑
gram. The child usually then calls the exec
system call which wil l throw away all that
carefully copied address space, pull in a new
binary froma file and start running it. How‑
ever, notice that this allows the new program
to inherit the u - a r e a contents of the original
process.
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MAKE YOUR JOB EASIER WITH NEW BOOKSOlt
oVSTEM ADMINISTRATIONAND PROGRAMMING

ManagingInternet
InformationServices:
WorldWide Web, FTP,
Gopher, andmore
ByCricket Liu, Jerry Peek, Russ
Jones, Bryan Buus &Adrian Nye
1st EditionDecember 1994
668pages, ISBN 1-56592-062-7
£21.95
Comprehensive guide describes
in detail how to create services for
the millions of Internet users. Ideal
for the system administrator and
the person responsible for creating
the information that the service
presents.

PGP:PrettyGoodPrivacy
BySimson Garfinkel
1stEditionDecember 1994
430pages, ISBN 1-56592-098-8
£18.50
A technical user’s gu ide and a
fascinating behind-the-scenes look
at cryptography and pr ivacy.
Describes how to use PGP and
gives background on cryptography,
history, battles over pub l i c key
cryptography patents, and U.S.
government export restrictions.

POSIX.4:Programmingfor
theRealWorld
ByBillGallmeister
1stEditionJanuary 1995 (est.)
400pages (est.)
ISBN 1-56592-074-0
£21.95
Covers the POSIX.4 standard for
portable real-time programming.
Also provides a general introduc‑
tion to real-time programming and
real-time issues: the prob lems
software faces when it needs to
interact w i th the real world and
how to solve them. Includes
prob lem sets, answers, and
references manual pages for all
functions and header files.

I N T E R N AT I O N A L

THOMSON
P U B L I S H I N G

SS CIRCLE NO. 192

LinuxNetwork
Administrator's Guide
ByOlaf Kirch
1stEditionJanuary 1995
370pages, ISBN 1-56592-087-2
£1850
Describes the UNIX-compatible
Opera t ing system that runs on
personal computers: Touches on
all the essential networking soft‑
ware included with Linux, plus
some hardware considerations.

ExploringExpect:
A Tcl-based Toolkit
forAutomating
InteractivePrograms
ByDon Libes
1stEdition December 1994
602pages, ISBN 1-56592-090-2
£21.95
Written by the author of Expect,
this is the first book to explain how
this new part of the UNIX toolbox
can be used to automate Telnet,
Ftp, passwd, rlogin, and hundreds
of other interactive applications.



When systems such as the VAX, that used
paging rather than swapping came in,
f o r k / e x e c became expensive, because it
meant touching all the pages in a process to
copy them. It wasbettertojust createanewset
ofpage tables for the child that pointed at the
old ones. A first attempt at making things
faster was the v f o r k system call, where the
child ran usingthe same pages as the parent.
This was aimed at the case where a f o r k was
followed quickly by an exec . The v f o r k call
was limited and dangerous: you needed to be
careful what code you ran in the child before
the exec system call was executed, otherwise
you could adversely affect the operation of the
parent.

The key solution was ‘copy-on-write’. The
child’s page tables are copied from the parent,
so two processes have a pointer to every page.
If either tries to write to a page, then a copy of
the page is made, so each process now has a
different set of data. This solution took some
years to develop, and in retrospect, it seems so
simple that one wonders why it took so long.
That’s the trouble with many simple ideas.

The parent/child relationship between
processes is important.The mostcommoncase
is whenaparent launchesachildandwaits for
it to diebeforeproceeding.The parentuses the
w a i t system call to sleep until the child dies.
Whena child decides to die, it calls the e x i t
system call andenters so-called‘Zombie’ state.
This state exists because the child has some
statistical information that is passed back to
the parent.The informationisreturnedimme‑
diately to the parent if it’s sitting and waiting.
Otherwise, the zombie will persist until the
parent calls w a i t , a process often known as
reapingdeadprocesses.

The question ‘Why can’t I kill a zombie?’ is
on most UNIX Frequently Asked Question
lists.The point is that the process hasactually
died and has nocode left to handle the signal.
It’s waiting for its parent to call w a i t . If this
doesn’t happen, then the zombie will hang
around for ever. If youkillthe parent,then the
‘Rule of One’ applies - all orphaned processes
becomethe childrenofprocess 1(usuallycalled
i n i t ) . Process 1will call w a i t fairly quickly
andsothe zombie will goaway.

Getting things started
The fact that each process inherits some state
from a previous ancestor leads onto the ques‑

tion of how things start. In SystemV this has
changed somewhat from the original UNIX
Researchreleases,while BSDderivedsystems
have remainedsimilar. Let’s talk about where
things started.

The first real process on the system is
process 1. It’screatedby the kerneland runs a
user-level program i n i t . This program han‑
dles system bootstrap, runs the / e t c / r c files
through the shell andfinally starts lookingfor
terminals. The selection of terminals is con‑
trolled b y a text file called / e t c / t t y s , and
whose contents havealtered over the years.

In the early systems, people mostly logged
in on serial lines and it was important to set

the data transfer characteristics (speed and
parity)beforecoherent conversationcouldtake
place. So i n i t read the terminal characteris‑
tics from the file, forked once for each termi‑
nal, opened the terminal, and exec’ed to
g e t t y . The fact that ‘Getty’ is the name of a
US petrolcompanywithbigsigns allover New
Jersey is not acoincidence.

The opening of the terminal here is impor‑
tant. Each UNIX process that talks to a user
has a‘controllingterminal’.This ismostlyused
for signalmanagement.Whenthe userhits the
interruptkey it is sent to all the processes who
share that controlling terminal. (Actually,
that’s the way it used to be. This has now
changed with the inventionofj o b control,
explained below.) The controlling terminal is
also the way that the / d e v / t t y entry speaks
to your terminal. The controlling terminal is
established by the open routine in the termi‑
nal driver. If the space in the relevant struc‑
ture isempty, then apointer tothe terminal is
added. Sothe controlling terminal is the first
piece of system state that the user process
picks up.

Thejob of g e t t y is simple. It adapts to the
speed of the terminal and accepts your login
name. This is mostly defunct now, because
modemswill dospeedadaptationfor you. Once
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g e t t y hasan intelligiblestring, it execs to the
l o g i nprogram.The l o g i nprogramvalidates
the user, sets up various strings in the envi‑
ronment (like USERandHOME)and exec to
the user’s chosen shell. The program will also
ensure thatfiledescriptors0, 1and2 areestab‑
lished to point at the current terminal ready
for the shell touseasthe standardinput,stan‑
dardoutput andstandard error channels.

There’sa littlebi tofmagicwhenthe shell is
exec’ed. The shell is loaded with its ‘zeroth’
argument (the command name) set to begin
with a minus character. This is impossible to
dofromanormalcommandline.Shellsusethe
minus character as cue to take special action
for users at login time. The shell now takes
over. It probablyruns asetup script andhands
the user a prompt which says: ‘OKyou can go
ahead’.

There are some things to notice about this.
The only f o r k that is involvedis the initialone
that started i n i t listening on the terminal.
The shell starts using the same process id as
the original i n i t clone. When the user exits
fromthe shell, i n i t knowsthat the lineneeds
resettingbecause its w a i t system will return
with a p i dthat it originally created.

As I said, this is the basicpatternsequence
still in use today in BSD-derivedsystems. Sys‑
temV changedthis for all terminals other than
the console,using t t y m o n rather than g e t t y .
It’s the t t y m o n program rather than i n i t
that is responsible for handlingterminal lines.
In effect part of the original i n i t process has
beenmoved into a separate process.

Process groups
The early systems hadno notionof a loginses‑
sion - you couldrun the l o g i n program at any
time to become a new user. There was also no
real idea of background and foreground
processes. When you started something in the
background using the & syntax, then its con‑
trolling terminal was still your console. The
background process could write to the console
at any time. Worse, it could readfrom the con‑
sole andyou could end up typing lines of text
into twodifferent programsfromthe samekey‑
board.

A process startedwith & ignoredthe Inter‑
rupt and Quit signals that were sent by your
keyboard, soat least it didn’t terminate if you
interrupted some program that you had
started without an ampersand. However, if

Vol 10-Issue 2 / July 1995 EXE: The Software Developers’ Magazine 39



TECHNIQUES
your linedropped,all the processeswere sent a
Hangup( H U P )signal and this wouldkillback‑
ground processes. This could be inconvenient
and gave riseto acommand(nohup) whosejob
was to ensure that a background process was
not killedwhen you loggedout.

The next step was the creation of process
groups to helpwith the dispatchofsignals from
the terminal to all the processes that needed to
get them. When an invocation of i n i t opens
the terminal for the first time, the process id is
recorded as the process group id in the
process’s u _ a r e a and is inherited by all
descendants of the original process.The termi‑
nal driver also records the process group id in
its data structure. When the driver wants to
send a signal to the process group, it uses this
stored number to search through al l the
processes on the system looking for processes
that are in the relevant processgroup.

Jim Kulp of IIASA in Austria used this to
good effect with the creation of job control.
When the shell launchesacommand or acom‑
mand pipeline as a ‘job’ in the background, he
arranged for thisjob tohavea different process
group from that recorded in the terminal data
structure, soprocesses in thejob do not get the
signal. Movinga job from the background to
the foreground is simply a matter of changing
the stored process id in the terminal data
structure.

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

An industry standard library which is acomplete toolbox of
over 100 C++ classes. It includes all the fundamental data
structures and functions needed to do virtually any C++
programming task - includes template classes. Al l classes
support persistence, and the library includes full
internationalisation support and is multi-thread safe.

DBtools.h++ for portable database access
A true object-orientated approach for database access
DBtools.h++ provides developers wi th al l the data
structures in Tools.h++ plus a powerful set of classes for
database manipulation to provide a complete library of
foundation classes for database applications.

DBtools.h++ objects are OLTP-capable, multithread-safe,
with full access to database-specific features, and features
runtime binding which provides simultaneous access to
heterogeneous databases with native connectivity to Oracle,
Microsoft SQL Server, Sybase, and ODBC.

Two other bitsof glue are neededin the ter‑
minal device driver to make job control work
nicely.First, if a process attempts to readfrom
the terminal but that process isnot in the same
processgroup asthe terminal, then the process
is p u t to sleep. The use r can n o w ar range
which job takes terminal input. Second, if a
process attempts to write to the terminal, and
is not in the same process group as the termi‑
nal, it can also be put to sleep. This was made
to be optional and controllable by an s t t y
option, because mostly people don’t mind some
output from a background process.

Of course, the shell needed modification to
support job control. For many years, only c s h
had these changes. The Bourne shell was not
altered( i t was written in C,but Cheavilyover‑
laid with C pre-processor macros making it
look likeAlgol 68 - the effect was one of encryp‑
t ion). We had to wait for the Korn Shell and
latterly b a s h to provide full job control in a
shell with Bourne shell syntax. However,only
the shell requires modification: no other user
processes are affected by job control. This was
a great plus.

In fact, putting the process to sleep was
implemented by a signal sent to a background

job sothat the wholejob was stopped. Two sig‑
nals were needed. SIGTTOU is sent when a
backgroundjob attempts to write to the termi‑
nal; SIGTTIN is sent when a background job
attempts to read from the terminal. Some
mechanism was also needed to allow the user
to suspend temporarily a job started in the
foreground and then communicate with the
shell to perhaps p u t the job into the back‑
ground. A new signal was added to the termi‑
nal driver, SIGTSTP, usually emitted by
Control-Z. It issent to the job that is in the fore‑
ground on the terminal.

Since most jobs take no special action with
the SIGTSTP signal, the default action is fol‑
lowed. The process is put to sleep and the
SIGCHLD signal is sent to the parent of the
process. This is usually the user’s shell. With
csh the user gets some interaction like:

%  c c  - O  h e l l o . c
4
S t o p p e d
%

The word ‘Stopped’ here is confusing, espe‑
cially to VMS users who think that the job has
been killed. But the process hasn't stopped for
ever, it has merely been suspended. It would
bebetter if c s h printed ‘Suspended’.

When the shell gets the SIGCHLD signal,

Reusable
C++ Components

for PortableApplications
Money.h++ - the portable library for representing
decimal fractions EXACTLY!

With up to 96-bits (28 digit) precision Money.h++ provides for
the exact representation of decimal fractions with both fixed
and floating point classes. Powerful error handling, rounding
options, and formatted I / O are provided to give you total
control; the power of BCD's, but faster & with more flexibility.

Meijin++ - the advanced mathematical toolkit
Meijin++ is a comprenhensive C++ class library for virtually
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any numerical task from simple data structures to the
modelling and simulation of complex systems.

Others libraries are available for GUI, Drawing,
Financial, Mathematical, and Scientific Applications.
CALL USN O W WITH YOUR REQUIREMENT.

HypersoftEurope
NorthernOffice: 01159-376550
Grove House, 13MainStreet, Keyworth,Notts. NG12 5AA
Southern Office:
POBox 901, Hassocks,West Sussex, BN6 9ZS
email: hypersoft_euro@cix.compulink.co.uk
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it notices that the job hasbeen suspended, fid‑
dleswith the process group onthe terminal so
that it controls i t , prints ‘Stopped’ and a
prompt.

The user can now type a bg command to
run the job in the background.This causes the
shell to send aSIGCONTsignal to the process
group of the backgroundedjob making it run
again. The £gcommanddoes exactly the same
thing, except that the shell will set the stored
process group onthe terminal to that of the cc
command.

The use of signals for all these functions
may seem to beoverkill. They do provide a
mechanism for processes to notice and deal
with various start and stop situations. For
example, visual editors like to catch the SIG‑
CONT signal so that they can re-draw the
screenwhen they are restarted.

Sessions
POSIX wanted to find some portable way to
bridge between the way that process groups
are used on different systems. We have seen
that systemswith job control manipulate
processgroups for a user to provide thejob con‑
trol facility. If you login toasystemwith nojob
control, then allyour processes that you launch
will be in a single process group. As usual, the
POSIX committee sought some compromise
andcreated the notion of asession.

WIN-PROLOG- [Console]

Fowerful DLL, DDE and ODBC

PROLOG added intelligence!

Log
Phone (US Toll Free):

Email: lpa@cix.compulink.co.uk ‑

42

Add Intelligence to
your Applications!
File Edit Search Run Options Window
Build intelligent applications for the industry standard
platform,Windows 3.1! Robust, industrial strength
applications which yield the full 32-bit powerof your PC.

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

High level handling of dialogs, menus and graphics
interfaces

Compact, fast a n d royalty-free runtime system

Not to mention the integrated source level debugger,
multi file program editor, incremental and optimising
compilers, and full Prolog p red i ca te library.

joy) The applications compiler with

ic Programming Associates Ltd
-800-949-7567

Phone: +44 1818712016 - Fax: +44 181874 0449
Compuserve: 100135134

A session is a collection of one or more
process groups. A session is started by anew
system call s e t s i d . This provides a clean
break from the old process group and the old
session. For the call to beeffective, the process
calling it must notbea processgroup leader. If
this i s the case, then the s e t s i d call makes
the current process into the session leader con‑
trolling the session, creates a new process
group using the current process id, and it
removesthe controlling terminal from the
process.

POSIX doesn’t define a portable way of
acquiringanewcontrollingterminal. BSDsys‑
tems have an i o c t 1call to achieve this, but I
suspect other systemsmayneedto c lose all ref‑
erences to the terminal andre-openit to set the
controllingterminal.

What use is setsid? Well, there are sev‑
eral occasions where you might wish to start a
newsession. Consider an editor likeEmacs.An
Emacs user can open a window and start a
shell runningin it. The user has editor control
over the data typed into that window. On a
BSD system, the shell will betalking to a
pseudo-terminal (I talked about pseudo-termi‑
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nalsin February'sEXE) that shouldbe i t s con‑
trolling terminal. The editor will betalking to
the master end of the pseudo-terminal.

Before sessions existed, setting this struc‑
ture up correctly was very non-portable across
systems, because the parent of the shell run ‑
ning in the window was the editor. Now it’s
only necessary to f o r k andcall se t sid to cre‑
ate anew free-standing session.As longasthe
various opens are done in the correct order, the
child shell is presentedwith controlling termi‑
nal and process group behaviour that is indis‑
tinguishable from the situation that would
haveoccuredhad it beencalledby i n i t to talk
toa regular terminal.

PeterCollinson is afreelance consultant spe‑
cialising in UNIX.Hecan bereached
electronically aspc@hillside.co.uk,by WWWon
http:/ /www.hillside.co.uk,
or byphoneon 01227 761824.

Further reading
You cannot go far wrong in looking at the
excellent Advanced Programming in the
UNIXEnvironmentbyW.RichardStevens.
This was published by Addison-Wesley in
1992and is ISBN0-201-56317-7.
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It's time to write
of many things

After limiting himself to only
one subject, this month

Francis Glassborow
decides to cover multiple

topics in his article. Most of
them deal with C issues.

Over the years this column has grown like
Topsy. Originally it was a half page to com‑
plement the ha l f page that Mike Banahan
was writing onbehalfofECUG.After ayear
Mike found that he lackedthe time to dojus‑
tice to his column soI absorbed his space. A
little latter Will Watts moved on to another
job and in the resulting hiatus I managed to
grab another page. CliffSaran aseditor said
he wanted single-topic articles. Not every
topic justified the space but it takes l i t t le
skill to pad text if necessary.

NowWill Watts is back pro tem. Heis the
kind ofeditor that likes to bein control and
mould the work of contributors. I think that
is an importanteditorialjob soI welcome his
input.

His first suggestion was that I take this
back to being a column rather thana series
of articles, but one with enough space to
tackle several items each month. Both of us
would welcome your feedback on this
change. Immediate, specific response from
readers is more useful than just reacting at
renewal time.

Progresswith C++ standardisation
As a resultof the recent ISO roundof voting,
the Working Paper (WP) has become a Com‑
mittee Draft (CD). In accordance with the
ANSI X3J16 rules this goes out for public
review, from mid-May ti l l July 28.

A number of other countries are also car‑
rying out formal or informal public reviews
betweenearly Mayand mid-Julywhen there
will bea formal vote on moving the CD for‑
ward to becoming a Dra f t International
Standard (DIS). This level of vote is from
National Bodies (NBs) based on the recom‑
mendation of their specialist committees.
The UK’s NB is the BSI and the relevant
committee is IST5 guided by the C++ panel.
Both the Netherlands and France voted
against submitting the WP for registration
as a CD. Presumably they wi l l also vote
against it becoming a DIS. My best guess is
that there will be several other NBs voting
‘no’ and I wi l l be surprised if the UK isn’t
amongthem. Some ofyou may behappy that
the standardisation process seems to be so
far along, others may be concerned. Hither
way, I don’t think you should hold your
breath as I think that we are in for quite a
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few rounds of voting before we have an
International Standard (IS).

In my view, the newer aspects of the lan‑
guage (templates, exception handling and
namespaces) need more attention than just
polishing and editorial fixes. These are all
that is allowed after a nascent standard
moves from a CD toa DIS.

The Standard C++ Library
There is also the question of the position of
the Standard C++ Library in the eventual
C++ Standard. At root, a standard library
isn’t a library in the normal sense. In C++’s
case it is three things at once: support for the
kernel language (such as provision for the
operator n e w ( ) ) , items that would benefit
from direct language support (such things as
complex numbers are candidates) and those
items that support portable code by defining
universal public and protected interfaces.
Only the first of these is essential to C++ as
a language. The others are excellent candi‑
dates for an international standard but not
necessarily as part of the language. Those
who want everything in one package should
face the consequences- late delivery of a
buggy product. We've all been down that
route in our work as programmers.

C problems
My postbagandexperiences with training in
C++ show that there are many capable C
programmers who know less about the lan‑
guage than they think they do. That is a
dangerous state to be in - ignorance of your
ignorance can be fatal. Test yourself on the
following code snippets:

int fn GtructX* x);
struck X f nt i; J ex;
main(){

fn (&ex);
; return O;

And
in FILE1:

char buffer [200];
in FILE2:
extern char * buffer ;
woid init ( ) f

int i=0;
for (i=0; (4200; t + )

ve lil= “\0';

The experts amongyou wil l quickly dismiss
the two problems astrivial. For the rest,
the first should not compile - if it does your
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compiler is flawed.The second must com‑
pile and link but produces undefined
behaviour. Don’t even try it unless you are
willing to restart your machine (or you are
usinga protectedmemory operating system
such asWindows NT). I'llput the answers
at the end soasto give you some time to
think about them.

Smart pointers
Now, some programming meat. I will try to
include some in each of my future columns.
The subject of smart pointers is one that I am
likely to return to because it is an important
C++ idiom with special language support.
This time out,I will keeptothe fundamentals.

There are two special operators that han‑
dle dereferencing: ‘*’ and ‘->’. The first of
these is clearly a unary operator in this con‑
text, but what surprises many programmers
is the discovery that the secondis also treated
as a unary operator. There are further sur‑
prisesas well,but they areallnecessary if the
family of smart pointer idioms is to work.
Consider:

pirT> something();
The compiler checks in the scope of the p t r T
type for a definition o f o p e r a t o r - > ( ) . I f i t
finds one it looksat the return type. If this is
abasic pointer to type (i.e. it evaluates to an
address of an object), the compiler selects
the member s o m e t h i n g ( ) from that object
(or returns a compile-time error if no such
member exists). If it isn’t a basicpointer, the
compiler looks in the class of the new type
for a n o p e r a t o r - > ( ) . I t applies this recur‑
sively untileither the search fails or a basic
pointer is found. Now:
class MyTupe;
Ypredeclars aclass
dass sewer
manip) tO 83
I default %nullpointer

per tiTipe (alupe™m) = wt (wm) £5
operator MiTupe.* Sretum wit;Fataie ender > () Erdummt5¢
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Now I can write:

rMuType anmt (new MyType);ie 2starO;aa
I will need to do something about handling
the potential memory leak that such code
cangenerate but that is a step too far for this
column.

The aboveclass specificationneedsmuch
more work before you can reuse it as a tem‑
plate class. For finished code we must con‑
sider such details as copy construction and
assignment. However it does contain the
core of the most basic of smart pointers. I
leave you to consider if the type conversion
operator M y Ty p e * ( ) should b e qualified a s
e x p l i c i t i n future (when that keyword i s
implemented by your compiler). Instead I
want to focus on a major consequence of tak‑
i ng control of dereferencing pointers. We
have encapsulated the functionality and so
control i t . Consider the problem of the null
pointer. We can now provide debugversions
o f p t r M y T y p e which detect nul l pointers
and take whatever action we deem appro‑
priate. In the simplest case we can have:ar Me™"4Grate) ae‘
MyType * operator ->();

if (O==this) abotC);
return mt:
5

Of course these examples are too simple but
it is the basic idea that matters. Just as we
use access functions to retain control of our
data we can use smart pointer classes to
keepcontrol of dereferencing.

A book
If the subject of smart pointers is new to you
,or you can handle the rudiments but want
to go further, I recommend that you put
Secrets of the C++ Masters by Jeff Alger
(ISBN 0 12 049940 1) on your reading list.
Be careful because the title looks like one
from a SAMseries but the book is anAcade‑
mic Press Professional publication. Despite
the title and garish cover it is an excellent
read. The author is occasionally flippant, in
one place he’s gratuitously rudeabout those
serving on X3J16 without even adding that
he was onlyjoking (perhapshe wasn’t). Such
items should havebeenpulledbythe techni‑
cal reviewers.
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Those C problems
The first snippet is very specifically a C
problem because of C’s special scope: the
prototype scope. The s t r u c t X is first
declared in the prototype scope of £ n ( ) and
sohas novalidity outside that scope. Sothe
subsequent definitionof s t r u c t Xis anew
item unrelated to the previous one and, not
as you might have thought, a completion of
an incompletedeclaration.Nit-picking?Yes,
but if your compiler implementor cannot get
such details right,where else have they got
it wrong?

About the second snippet. In a value
based language such as C, too many talk
about the type of a value aswell as the type
of a variable. Addresses - the values stored
in pointer variables - get talked about as
pointers. This dooms successive generations
of programmers to fall into this tarpit. The
name of an array is not a pointer variable, it
evaluates to an address (pointer value). As
long as the compiler can see the context it
will get it right, or report an error. But in
this code, all the compiler can see in FILE2
is what y o u have written - you say that
b u f f e r is a variable for storing c h a r
addresses. It will compile code to extract the
address of a c h a r from the address that the
linker will provide. This address is not the

extern char buffer]];

address ofa pointerto c h a r variable but the
address of a c h a r. FILE2 must declare:
Then the compiler can generate the correct
assembler to evaluate the addresses of the
elements of bu f fe r [ ] .

If you do not understand this you have
yet to complete your C apprenticeship.

Association of C/C++ Users
Subscriptions: individual£14, student £7,
corporate £75, Overload & C++ SIG£15
(+ACCU membership).

Forfurther informationaboutACCU write
to Francis Glassborow, 64SouthfieldRoad,
Oxford, OX4 1PA, r ing0865246490 or
email (wi than empty body) info@accu.org
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In leap=
Debugging is an a r t shrouded in mystery.
There are no hard and fast rules, only tech‑
niques. I knew one programmer who coded
in assembler (for DOSmayI add) but refused
to use a debugger of any kind. Instead he
resorted to the use of strategically placed
‘beeps’ (with key presses) which allowed him
to listen to his programs! The code he pro‑
duced was as stable as anyone else’s. As long
asthe technique enables you to find the bugs
in a reasonable amount of time, it’s a valid
one. Once you enter the world of Windows, it
isn’t long before you have to head for the
sanctuaryof a debugger.

With the claim that all professional pro‑
grammers will beredundant in the next cen‑
tury ( E X E December ’94 - Soapbox) because
users wil l be doing their own applications,
bugs mayjust beone of the things that keep
usall in ajob. Bughunting is the most frus‑
trating part of programming, and often the
thing that puts DIY people off - thankfully!
If wecan get rid of bugs better than the DIY
end-user, then maybe there will be some
hope for us, plus it will stop them complain‑
ing that commercial apps are bug-ridden.

+o, p < e n g u i n
Bounds Checker for Windows is hailed as
the debuggingtool that you cannot or should
notdowithout. It actually consists of several
tools rolled into one:

@a heap checker,
@a debug kernel ( s o noneed to use

N2D.BAT to switch to the debug kernel),
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At the end of the day these tools are meant
to find obscure bugs (the most frustrating)
that most ordinary debuggers are incapable
of finding. Just some of the things Bounds
Checker c a n detect a re : inval id memory
accesses (e.g. through NULL pointers), heap
and data corruption, memory and resource
leakage, hardware faults and API parame‑
ter errors.

To be able to perform all these magical
tasks, Bounds Checker takes control via a
200KVxD -sorry Warp people. As the check‑
ing Bounds Checker performs is very Win‑
dows version specific, it comes in four
Windows varieties: Win32s, Windows NT,
Windows 3.1, and Windows 95 (pre-release).

When an error is detected ( o r you pur ‑
posely suspend the program), Bounds
Checker pops up and lets you examine a
variety of information, through i ts M D I
interface - see Figure 1.

Bounds Checker requires no changes to the
source code, and nolinkingofcode or macros
into the executable - al l you have to do is
compile with debug information. If you
haven't got the application’s source code, or
if your ‘natural language’ is assembler then
you can miss this step.

EXE: The Software Developers’ Magazine

To ‘Bounds Check’ an application you first
load Bounds Checker, then select the Load
Application option which asks for the .EXE
you wish to debug. Bounds Checker then
tries to work out which DLLs and VBXs (by
scanning the .EXE’s resources) that this
application will want to use, i.e. the implic‑
i t ly loaded DLLs, and presents them in a
list. If your application dynamically loads
DLLs, i.e. via a L o a d L i b r a r y call, then you
get the opportunity to add them to the list,
so that their symbol information wi l l get
loaded as well. Bounds Checker then loads
the application’s symbol information for the
-EXE and .DLLs ( i f they have any) and
begins executionoft h e application.

There is also an External Load feature
that lets you tell BoundsChecker to activate
itself when a particular .EXE file is about to
be executed. You have to use this option if
the application y o u w a n t to be tested is
started by another program which you do
not want to check, because you can only
‘Bounds Check’ one application at a time.

When the application is terminated, a
-LOG report gets created. This repor t con‑
tains information on how much stack was
used, the total amount of local and global
m e m o r y that w a s al located, as well as a
record of the API failures etc. that occurred,
and possible memory leaks. So, no longer do
you have to guess how big to make your
application’s stack - Bounds Checker helps
you to make a more informed decision as to
what t o set the s t a c x s 1 z z statement i n your
-DEF file.
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Databases.
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Tally ho
A good brush won’t make you any better at
paintingunless you know how to use it prop‑
erly.This equally applies to debuggingtools.
So it’s pleasing to see that Nu-Mega has
taken the trouble to provide apractical tuto‑
rial that introduces the basic concepts of the
BoundsChecker tool.

There is quite a large performance hit if
you have all the default options on. Soone of
the first things you should do is disable all
the options, and then go away and think
carefully about which options should be
turned on. This wil l save youa lot of time
and disk space (see below).

Bounds Checker recognises API calls
from the following modules: COMMDLG,
GDI, KERNEL, KEYBOARD, OLECLI,
OLESVR, SHELL, TOOLHELP, USER and
VER. Fromthis set you can configure which
API calls n o t to log or validate, and thus
stop Bounds Checker popping up on API
calls that you know are ok, or that don’t tell
you anything. If you use other APIs e.g.
WING, WINSOCK etc. then you are
stumped, because there is no way to extend
the list.

Bounds Checker (optionally) treats an
error returned from an API call asa prospec‑
tive er ro r ; e.g. the value of HFILE_ERROR

returned by an openrFi le call is considered an
error. The premise is that you may have for‑
gotten to handle these error conditions, so it
treats it as an error as an extra safety precau‑
tion - it can’t tell whether you were clever
enough to put in the code to handle these
exceptions! To prevent this behaviour, you
can turn off the option to check API return
values, or lessdrastically tell BoundsChecker
to ignore the check on that line if it gets to it
again, and continue onto the next line.

The API parameter/return value check‑
i ng feature relies on the dodgy API calls
beingmade in the first place. If your testing
procedures do not exhaustively test every
part of your code, then Bounds Checker
never gets a chance to perform its checks on
them - sobugs could easily still slip through
the net.

Version 2.2 of Bounds Checker now sup‑
ports debugging for Visual Basic Custom
Controls (VBXs). If you have already taken
the carrot ( o r stick) of moving to OCXs then
this will only be useful if you have to main‑
tain some legacy applications. However,
VBXs may be given a new lease of life by
Borland’s Delphi.

One area that may causea little inconve‑
nience is the configuration scheme adopted.
You can’t set up the options on the basis of
each .EXEthat you intendto ‘BoundsCheck’
- they apply globally. Most options are in a
single .INI file, while the list of APIs not to
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Bounds Checker
can have an

important role to
play during the
alpha and beta

stages of a
development, when

dedicated testers
finally get the

opportunity to wreak
havoc on the application

parameter check is in another file. Soif you
have to regularly Bounds Check different
.EXEs with different options, you could
quickly get in a muddle.

R E V I E W S

I spy
One of the most comprehensive parts of
Bounds Checker is its ability to log a wide
range of events. These include:

@API calls (includingsymbolic parameters
i.e. with reference to your program’s
symbols)

@ API return values
@Toolhelp/Kernel notifications
@ Windows messages
@ Hook callbacks
@Visual Basic API calls
@Visual Basic API return values
@ Visual Basic CTL messages

When the program you are debuggingis sus‑
pended (e.g. because Bounds Checker
caught a potential error, or you suspended
the application on purpose), the last 1024
events that have occurred are listed in the
MDI ‘Event’ window. Fora longer history of
events you have to resort to recording the
events to a .TRCtrace file; for viewing by the
separate TView program. If you log all
events then your .TRC file gets huge quite
quickly, your application can run painfully
slowly as a result, and you have loads of
events to manage in the .TRC file. To help
with performance there is an option to cache
the events that are written to the trace file.
This causes a slight problem if you want to
load up the .TRC file via the TView program
(whi le the program is suspended) for more
detail. The last few events won't be there,
because they’re still in the cache!

There are two opportunities to manage
events. You can choose whether the event

BCHKW- DABCHKW{DE MO\DEMO3.EXE

Procedure:
x Module:

) / / E n d i f ( e r r o r l o c k i n g
£  ( i F rame  ==  8 )

pPal->palVers ion = 0;
Pal = CreatePalet te (pPa l

r e t u r n s : OBA6
Lock (HGLOBAL: 2536)

S e l e c t P a l e t t e param 2 i s
i n v a l i d - GDI_OBJECT: 0000

o o i v i )
anDisplayFrane [ptwnd]Class |Heap|Lheap|he
Di tmap.ob} ( b i t e

PEMO(O1) at 3047:04B9 [ 7 ]
> anDisplayFrame at 301F:
[BP+000E) haAnin

00 00 10 00 00
80 00 00 00 00
80 80 00 00 00
80 00 80 00 00
80 80 60 00 COP
FF 00 00 00 00

C3: IP=301F:106E
$ S : S P = 3 0 3 F : 1 5 5 4

aX=0000 BX=3A3A CX=3017 DH
SI=15CE DI=17E6 BP=1568
DS=3017 ES=3017 FS=2347 G:

Figure 1 - Bounds Checker, bounds checking
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is logged when it occurs, or y o u can log
every event and then use the TView appli‑
cation to filter out the events that you are
not interested in.

| want my debugger back!
When using Bounds Checker, it’s quite nat‑
ural to want to use a traditional symbolic
debugger alongside it . The implication in the
manual is that to be able to debug a program
when Bounds Checker is in operation, you
need to use Nu-Mega’s Soft-ICE for Win‑
dows. This is further emphasised by the
‘special’ menu option which invokes Soft‑
ICE for Windows.

However, there is a way to use the Code‑
View debugger in tandem with Bounds
Checker. This fiddle relies entirely on the
External Load feature, and is certainly not
the way this option wasoriginally intended
to be used.You load Bounds Checker, tell it
the name of your .EXE via the External
Load option, and then Bounds Checker
merrily waits un t i l it begins execution.
Now you can fire up CodeView, pick your
.EXE, set some breakpoints, and then off
you go.

The situation is very different if you use
the debugger built into the Microsoft Visual
C++ IDE. Any breakpoints you set before
launchingthe .EXE arejust skipped past as
if they weren’t there. The breakpoints only
take effect if they were set after the program
started execution. I think this is a case of
‘The Battle of the Debuggers’.

How it works
Bounds Checker uses several techniques to
find your bugs. One involves writing a spe‑
cific bit pattern after each block of allocated

hort: =gned s h o r t _ .
t r u c t tagPALET?

GlobalLock{HGLOB:
GlobalLock returns: 0977:0000

Once you enter the world
of Windows, it isn’t long

before you have to head
for the sanctuary of a

debugger

memory. It then periodically checks to see if
the patternhas been altered, indicatingthat
some code has written beyond the end of
that heap block. This won’t take you to the
exact line of code that caused the corruption,
but it will bepretty near.

One of the things Bounds Checker does
is to set hundreds of breakpoints, at points
in the code where there are Windows API
calls. This enables it to check if the API
arguments are correct before the call is
made to Windows, and check the return
modevalue. If you look at the System Stack
window of Figure 1, you can see that the
function ISVALIDLOCALHANDLE was called by

LocalLock{WORD:2B42}
LocalLock returns: 3A86
LocalLock{WORD:2B46)
LocalLock returns: 3A3A
CreatePalette(PTR:0A67:3A3A}
CreatePalette returns: 0000

Figure2 - Viewing a .TRCfile with TView
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the module scuxwev ( t h e parameter check‑
i ng module of Bounds Checker ) and this
determined that the h p a l parameter to
S e l e c t P a l e t t e was invalid.

Whenever there is an error caused by a
piece of code, Bounds Checker walks back
through the stack to look for a function for
which it has source e.g. if aGPF was caused
when fmemepy was called, then you are taken
to the line where fmemcpy was called, and not
to the actual assembler instruction in fmem‑

c p y that caused the exception.
Another technique is used to track your

GDI/USER resources. Bounds Checker is
aware of Windows API pairings, e.g. L o a d ‑

B i tmap , D e l e t e O b j e c t , s o i t maintains a table
of handles, and watches for the handle to be
deallocated e.g. a call t o D e l e t e o b j e c t with
the handle as a parameter. There are some
situations in Windows when handles may
get freed by a different route, so this check
may incorrectly report an error.

A view to a bug
TView is a separate uti l i ty that allows you to
v iew the trace files created by Bounds
Checker. I t has var ious view fi l ter ing
options for different classes of events e.g.
fil ter out API calls, API r e t u r n values,
hook calls, etc. that make the task of find‑
ingevents that areofinterest assimple as
possible. If y o u have m o s t of Bounds
Checker’s event options enabled then the
-TRC file can easily grow to 20 MB in size.
When y o u r .TRC file gets i n t o the
megabyte region TView can sometimes be
painful ly slow at scrolling through it ‑
which can’t be helped I suppose due to the
sheer amount of information recorded.
Intelligent use of Bounds Checker’s log‑
ging filters wi l l help to avoid this situa‑
tion. As the .TRC file produced by Bounds
Checker is a binary file, you are reliant on
TView to view i t . There is an export option
that allows you to save the events to an
ASCII file. However, the export option
does no t maintain a hierarchical ( t r e e ‑

l i k e ) view of the events, plus you lose the
ability to examine calls’ parameters, e.g.
which str ing was passed.

The filtering options include one called
‘Noise Reduction’.When enabled, this option
removes the API calls t o c e t M e s s a g e , T r a n s ‑

l a t e A c c e l e r a t o r , T r a n s l a t e M e s s a g e , and D i s ‑
p a t c h M e s s a g e , default Window procedures
(e.g. DefWindowProc) , and other usually non‑
significant events. This is ahandy way to
make the captured events much more read‑
able. However, TView has a tendency to
crash if you a r e working with megabyte
sized .TRC files and you make heavy use of
the filtering options.

You may have seena little shareware
uti l i ty called APISpy which performs the
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simple task of spying on
Windows API calls and log‑
ging them as they occur. If
APISpy came across a
ShowWindow call , it would

use the H w n p parameter to find out the title of
the window, and the i n t parameter to find
out which window visibility flag was used.
APISpy would log the call something like,

S h o w W i n d o w (

" M i c r o s o f t Wo r d - B O U N D . D O C " ,

SW_SHOW ),

while Bounds Checker would log the call
something like showwindow(HWND:7B94,

w o r D : 0 0 0 5 ) . T o find out the same informa‑
t ion that APISpy provides with Bounds
Checker, you would have to resort to u s i n g

TView’s ‘lookup keyword’ feature, which just
launches the Windows API Help file that
came with your compiler and plonks you at
the topic that describes the ShowWindow
API function - you are expected to find out
what the 5 corresponds to. You may even
have to resort to searching through WIN‑
DOWS.H!

With API calls that include a string para‑
m e t e r , e.g. D r a w T e x t , you don’t get t o see the
str ing unless
process. First you make sure that the p r a w ‑

you go through a laborious

One more Bound

Bounds Checker for Windows v2.5 has just been released. The new features added since
v2.2 (which this article covered) are:

BBvalidation of 16-bit applications in Windows 95 (beta 3),
lf parameter and return code validation for dynamically loaded MFC DLLs,
i trace support for MFC (2.50) calls in TView.

Support for Bounds Checking 16-bit windows apps under Windows 95 now gives developers
a chance to move to Windows 95 as their development environment, insteadof being tied to
Windows 3.1 to use Bounds Checker.

Essentially the last new feature removes the hassle of using the separate MFCTracer pro‑
gram (which comes with Visual C++) to trace MFC calls/messages. Bounds Checker does
not support static linking of the MFCcode - only dynamic linking is supported. This shouldn't
prove to much of a problem as this is the more common way of using MFC.

Comparing Bounds Checker with Spy++ (in Visual C++ 2.x), it becomes clear that more
polishing of the user interface is required for BoundsChecker. It maintains its technical supe‑
riority, but could just do with looking nicer!

Another observation: With calls such as ReadCommand LoadString, you supply a pointer to
a buffer (to be filled) as one of the parameters. Well, when TView records the event, i.e. the
fact that the API function has been called, it records what was in the buffer beforethe call is
completed, so you can't see the effect on the buffer.

Also Matt Petriek said to EXE at the Software Developers’ Show that heconsiders the 32‑
bit version of Bounds Checker ‘superior’ to its 16-bit counterpart. The amount of problems
detected is increased and some errors are brought up automatically, reducing the numberof
mouse clicks necessary.

¢CONVERSION & DUPLICATION«
¢DISK ¢TAPE * CD-ROM «
¢COMPUTER SERVICES «

PROTECT YOUR
SOFTWARE

Prevent copying of your software with the Ultimate
Copy Protection System... CopyControl

User Friendly and secure
Beats all bit copiers & disassemblers
Supports networks, backups, disk caches,
Windows, CD ROMs, cover disks etc.
Remote changing of parameters
No add on hardware or special disks required
Control where, when and how often your programs
are run
Works with all IBM PC compatible computers
Control the number of simultaneous network users

CALL TODAY FOR DETAILS

0117 983 0084
FAX: 0117 983 0085

MICROCOSM LTD
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Announcing a Major New Upgradeof CommLib

Greenleaf CommLib 5.0
Over 350 public functions and macros, providing powerful tools for
all aspects of asynchronous communications programming for
Microsoft Windows 3.1and MS-DOS.
N o w we provide even more of the power and features you've asked
for!
Some features of CommLib 5.0:
3 Level2 device-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
Modem controls, keyboard, screen, handshaking and much more!
Supports all popular C and C++ compilers

What's included:
4 Free source code
4 Al l memory models supplied
1 Examples that compile and r u n included for every function

Free technical support and access to our BBS

Greenleaf CommLib 5.0

Only £259 excluding delivery
andVAT

No royalties
90-day money back guarantee

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

0566 86037
FAX 0566 86147
BBS 0566 86925

Citadel Software Ltd
Coombe, Trewen, Launceston,

Cornwall PL15 8QF

GREENI.EAFa an
Painless Data Compression and Archiving

Introducing Greenleaf ArchiveLib
Experience the power to compress and Extensible through plug-in
store data from anywhere, to compression classes
anywhere in your C/C++ applications. 2 Five compression levels - auto or
Until now your development choices manual selection
for data compression and archiving in 2 Versatile archiving - files, m e m o r y
C or C++ applications (and other objects :
languages too! ) were severely limited. 5
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 o v e r format
of archives.
Many extras for Windows
programmers.
ArchiveLib Major Features: >

100% C++ class library plusC interface and CH
Supports Microsoft Windows 3.1, What's included
MS-DOS, and Watcom 32-bit extended 4 Free source code
DOS 4 All memory models supplied

File information automatically
included in archive

4 Release and debug library versions
included
Tagged objects flag allocation or
pointer errors
Extensive Windows support includes
compression/archiving progress
meters and message options
Wildcard expander class is also useful
for general purpose application

4 25classes ‐ over 100 functions in C

Portabledata compression is fast and Examples that compile and r u n
efficient included for every function
Platform and language independence Professional documentation
Coded for Win32 - smooth path to Free technical support and access to
32-bit Windows o u r BBS

Greenleaf ArchiveLib

Only £229 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

GREENIEAFf e r
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REV I EWS
t e x t function is the one
highlighted in the log, then
you select the Examine
Parameters option, which
creates anMDIwindow that

contains the parameters’ types, names, and
values. String parameters merely show the
pointer’s value - to see the actual string you
have to click on the parameter which creates
another MD I window containing the string.
Tf, as I do, you like the way CodeView pre‑
s en t s variables in the watch window i.e.
keeps things together, and expands struc‑
tures with a new level of indentation, then
this will beincreasingly annoying to you.

Bounds Checker makes a poor attempt at
interpreting the parameters ofAPI calls, and
messages. You may get the occasional
glimpse of LMeM/cMEM_xxxx, and ws_xxxx flags,
but that’s about it.

Don’t throw away your copy of Spy orWin‑
sight - you may still need it . Spy andWinsight
are quick and convenient to use because you
just point to the window you want to spy on ‑
and you only get the messages for that win‑
dow. There is nosimilar way to filter out the
messages for a particular window in Bounds
Checker - you have to look for messages with
the same xwnp value. To its credit, it does indi‑
cate undocumented messages. So if you sus‑
pect that a certain application is using an

undocumented message to performawonder‑
ful feat - Bounds Checker could confirm this
for you. The reason why undocumented mes‑
sages aregiven special attentionmaybedue to
Matt Petriek who was heavily involved in the
book Undocumented Windows and Bounds
Checker. He is also the author of Windows
Internalswhich shows howWindowsworks!

Do your alphas betas Cs
Bounds Checker canhave an important role
to play during the alpha and beta stages of a
development, when dedicated testers finally
get the opportunity to wreak havoc on the
application. It is usually difficult for testers
to describe to developers how to repeat a
crashorbug,especially when the bugis aspo‑
radic one. With Bounds Checker, when an
API error, or amemory overwrite etc. occurs,
the tester can leave acomment in the log
describing what they did leading up to the
problem.All the developer needs is the LOG
and .TRC files, plus any data files that were
being used at the time, to try and diagnose
the problem.

Bounds Checker is simple enough for a
non-developer to use. There is even a special
‘silent-mode’ option, that stops Bounds
Checker from popping up when an ‘error’ is
detected ( i t just logs the error), which helps
prevent testers being frightened.

If you currently use Microsoft Test to perform
a test suite on your application, then you will
be pleased to hear that y o u can automate
Bounds Checkers functions and options via
your test scripts. And just think, you can go
one stage better than Microsoft did during the
beta ofWindows 3.1 which just came with Dr
Watsonas the post-mortemdebugger!

A magic wand?
If you think Bounds Checker wi l l wave a
magic wand and find all your bugs for you
automatically, then you wil l bedisappointed.
I f , on the other hand, you want to look in
detail at what your application ( o r your com‑
petitor) is doing, have a good testing proce‑
dure and want to increase the likelihood of
finding bugs or improve the information
returned by your testers, then Bounds
Checker may bejust for you. a

Colin Smith is asoftwareengineer at Trans‑
SendInternationalLtd, developers ofTrans‑
SendCommsCentre. He can bereached via
email at colin@transend.demon.co.uk
or by telephone on 0181236 0117.
Bounds Checker is available fromSystem
Science (0171833 1022). Forone environ‑
ment (Windows 16-bit,NT, Windows 95 or
Win32s), it costs £195. With Soft-Ice theprice
is £379.

Protectingyour Investment
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You sell one and tney Juplicate ft.

Software piracy and casual copiers are enjoying the fruits of your labour. After all the work you have put in
developing your applicationyour software is beingcopied and you're losingout.
It is estimated that 49% of all applications are pirated so you can see a dramatic increase in your income by
protectingyour software. Nowonder then that serious software developers are turning to BL ComputerSecurity
Ltd. to ensure that nobody takes them fora ride.
BL designs andmanufactures hardware security devices (dongles) to protect your intellectual copyright.
Offering protection to small and large companies alike, BL ensures that developers such as yourself are
always protected.
We are constantly supporting new platforms such as NT, OS/2, Novell and Sco Unix for your present and
future needs. _
There are anumber of products available, ranging from £6.00 each. Pleasecall us on 0181-343 0734 and one of
our staff will introduce you to a product that will suit your needs. Thereafter, you may, if you wish, order a
developer packon aonemonth free trial basisor alternatively arrange for apersonaldemonstration at your office.

Telephone: (44 ) 0 1 8 1 343 0734 Fax: ( 44 ) 0 1 8 1 346 2672 Email: adeneli@cix.compulink.co.uk
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Thepopularity and reputation ofyour applications among end users are greatly enhanced by the quality
of your help files and manuals. Ifthey look good and are easy to navigate, your customers will use

them. And you'll get fewer tech support queries. Yet it’s always tempting after months of slaving away
getting your application right, simply to "throw in some help files" and cobble together a manual.

That’s why you need Doc-To-Help
by Wextech Systems.

Doc-To-Help is a_ single source
documentation and help authoring system for
Windows that's fast, easy and intuitive.

From start to finish Doc-To-Help provides
tools to speed and facilitate every aspect of
document and Help authoring.

Doc-To-Help's true single-source approach
allows you to create, maintain and format
document and help files simultaneously. As
an extension of Microsoft Word for
Windows, Doc-To-Help makes a familiar
environment even more friendly and
intuitive.

Doc-To-Help automatically creates basic
hypertext structures for your Help by
intelligently mapping your “flat” document’s
information structures to their hypertext
equivalents. Doc-To-Help can derive and
implement a robust Help hierarchy, Help
topics and subtopics, browse sequences, pop‑
up definitions and a full keyword search
system, all based on how you’ve organised
your printed document.

I n t r oduc i ng
Quicture

EnhancedGraphics Handling for
MicrosoftWord forWindows

If you do lots of graphics work in Word for |
Windows, Quicture will give you extra speed while _
greatly sparing your hard disk resources. MS Word
stores pictures in the document itself during
WYSIWYG editing, which, apart from slowing things
down during scrolling and saving, makes your
document much much bigger. Quicture overcomes
these problems by storing MS Word's pictures in
compressed files, replacing them with descriptive,

Smooth Scaling
Why Compromise on image Quality?

When you reduce the size of bitmapped graphics
images, the result is almost always loss of |
definition, caused by “aliasing”. This is particularly _
damaging when your image contains text, which
becomes illegible. Smooth Scaling enables you to |
|reduce any graphics image by up to 90% with |
| virtually no loss of clarity. Keep your graphics |
| imagesaccurate and attractive. |

There’s simply no better way to
create Windows online Help and
no easier way to write a manual
- Woody Leonhard, Windows 3.1 Programming for MereMortals

Doc-To-Help lets you override, extend or
build automatically-created help features ‑
you retain complete control.

Attention to detail? Doc-To-Help
automatically handles layout attributes:
headers and footers; tables; crop marks;
sideheads; even and odd pages; gutters; page
numbering; and margin notes. Powerful
utilities speed the creation of your
document’s Table of Contents, Glossary of
Terms and Index. Your document and Help
can include graphics in many formats,
including 256-colour bitmaps.

You can easily control all aspects of your
Help file’s appearance - including window
sizes, placement and colours - with Doc-To‑
Help’s graphical Help Window Editor. And
multiple hotspots are acinch.

Cutting edge tools. The Doc-To-Help API
allows integration of an author’s own
WordBasic macros to extend and customize
the Help conversion and compiling processes.
Context-sensitive Help is fully supported: a
remapping utility allows developers to retain
their own map numbers; Visual Basic
programmers can create context-sensitive
Help using a drag-and-drop interface; sample
code for C, Visual Basic, Word, Excel and
Access applications is provided.

No matter what
documentation you have to write,
Doc-To-Help’s intelligent tools are
with you at every step to make your
documents and Help look better, work
better and take less time to write and
maintain.

Doc-To-Help,Quicture and Smooth Scaling are all available from
QBS Software. Call us today for further information.

Pricing

Doc-To-Help Single User
E Q S. csioving «vat

The Doc-To-Help Toolkit
(Doc-To-Help + Quicture + Smooth Scaling)

EGA.. ssiccing «vat

QBS Software Limited
10 Barley Mow Passage

LondonW4 4PH
Phone: 0181 994 4842
Fax: 0181 994 3441
BBS: 0181 747 1979

kind of
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Give Your Bugs The Bird!
Get The CombinedPowerof A HeapChecker, SpyUtility,DebugKernel,

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

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

Where Do Bugs Come from?
Today's bugs are just as likely to come
rom improperly interfacing with the oper‑

ating system or third party components as
with your programming language. That's
w h y we've expanded BOUNDS‑
CHECKER into a single comprehensive
jool that points its long bug hunting fin‑
ger at the types of problems you are most
ikely to encounter.

Stop Problems like:
m API Parameter Errors ml Memory And
Resource Leakage m™Data And Heap
Corruption mlAPI Compliance Errors i
Processor Faults m C/C++ Pointer Errors
w API Return Value Errors mlVBX Interface
errors and more!

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

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

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

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

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

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

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

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

| OrderATrio And SaveABundle!|
Choose any two BOUNDS-CHECKER |

p r o d u c t sand get the third FREE! |
£195. va

BOUNDS-CHECKER each!
oe For Windows 4 For 32/NT
| For WIN32s 4 For DOS
| Windows 95PreRelease
1 (Call for ordering information)

1| Card #
I
| Card Holder Name (Print)

BOUNDS-CHECKER, SOFT-ICE, AND NU-MEGATECHNOLOGIES are trademarks owned by Nu-Mega Technologies, Inc. All other trademarks are owned by their respective owners.

C a l l ( 0 1 7 1 ) 833 1022 S Y S T E M RISK = N U L L

F a x ( 0 1 7 1 ) 837 6 4 11

1-6 Bradley’s C lose , W h i t e L i o n St .
L o n d o n N 1 9PN
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Figure 1 -
DLL creationprocess for VisualDLL
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t i ng Windows DLLs
using only Basic Source Code

If I could program in C, the challenge of cre‑
ating DLLs for Visual Basic would not arise!
It’s not that I don’t like C or that I cannot
understand it; it is simply historical fact - my
path to programming started with fluids
modelling on a mainframe with FORTRAN.
QuickBasic and MASM converted meto the
PC, and here I am, currently with Visual
Basic, with just a slight twinge of jealousy
over the additional tools at the C++ program‑
mer’s fingertips.

Visual Basic (VB)gives the programmer a
first-class development and debugging envi‑
ronment for Windows programs. It allows the
creation of ‘compiled’ code in .EXE format
(albeit P-Code which requires the VBRUN‑
xxx.DLL to execute it), but poses one major
problem-youcannot create functionor utility
librariesin the true traditionofthe DLLprin‑
ciple. Previously, the only way to create a
DLL which could be called from VB was to
program in C, typically Visual C++, and use
the Windows SDK to create a DLL to serve
the VB program. This is not apracticaloption

for mostVB programmers.

For real programmers
I wanted to be able to provide
my VB code with some funda‑
mental resources to allow it to
match the versatility of
Microsoft’s DOS Basic compil‑
ers - BC7 and QuickBasic ‑
such as DOS and BIOS inter‑
rupt calls, and other low-level

facilities and also take advantage ofthe DLL
facility which real programmers using C
under MS Windows take for granted. I a l s o

neededto beable to create a rigorouslytested
and unmodifiable suite of analysis routines
and make them available to colleagues w h o

could use them either in other VB applica‑
tions or asembedded functions in Lotus 123
or Excel.

To sharea set of library functions you
have developed in VB with colleagues w h o

may have use for them usually requires the
distribution of naked source code. This may
allow accidental corruption or inadvertent
reassignment of variable values to occur,
removing any benefit the original concept of
shared code might have had.

EXE: The Software Developers’ Magazine

Basic languages for DLLs
My first approach was to examine the
MASM route to the DLL,but time was not in
great abundance, and soI needed to discover
what, if anything, existed to write DLLs in
Basic. Initial calls to QBS and Grey Matter
revealedGFA Basic for Windows asan option
fromthe latter,butnotfromQBS,who didnot
stock it routinely because they did not con‑
sider it an adequately supported product in
the UK. With this caution at the back of my
mind,the GFA Basiccompiler andinterpreter
arrivedfromGreyMatterandI then sat down
to create my first DLL usingBasic.

More recently I discovered Visual DLL
from Simply Solutions on CompuServe,hav‑
ing decided to trawl through a FIND using
only DLL as the key. ( Yo u can find Visual
DLL under G O S I M S O L ) . Having down‑
loaded and tried the demonstration model
available there, an order was placed direct
with Simply Solutions (Cal i forn ia) and 48
hours later Visual DLL arrived in its slim
ringbinder.

Taken together, the two products solve
all of the programmingchallenges that exist
for me, usingVB to its limits. Eachhas dif‑
ferent benefits and drawbacks, GFA being
the bigger challenge of the two.

GFA Basic provides a Windows develop‑
ment environment which allows you to cre‑
ate a truly compiled Windows executable or
DLL with no P-code in sight. Visual DLL
( n o t to beconfused with a shareware product
called V B D L L ) runs in parallel with an
existing VB installation and provides the
facilities required to create a VB executable
and convert it into aDLL which can be
called from any other application possessing
a DLL caller interface.

Simply stunning solutions...
Visual DLL provides a development envi‑
ronment in which you define the routines to
be placed inside your DLL. Each routine is
named and you also define the names and
types of each parameter you want to passto
the DLL routines. Selecting EDIT from the
Visual DLL menu or using the EDIT push‑
button on the button bar first creates a new
project sub-directory below the Visual DLL
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directory, and then starts upVB toallowyou
to create the source code for the DLL rou‑
tines as if the routines were properties of a
control, placedona form.

After writing and testing the code in VB,
you then select MAKE EXE in the normal
manner and exit VB. Returning to Visual
DLL running in the background, you then
select MAKE from the project menu, and
Visual DLL does its magic, taking the VB
.EXEand creating a DLL from it.

Simply Solutions has been very clever in
designinghowVisual DLLworks (seeFigure
1).TheMAKEDLLcommandcreatesan exe‑
cutable DLL code shell around the VB.EXE
code so that DLL users or callers call the
Visual DLL wrapper functions. These pass
their arguments to the enclosed VB routines
which execute as internal Microsoft P-coded
routines in the normal manner, calling any
other required DLLs including the
VBRUNxxx.DLL. Since the VB compiled P‑
code and i ts operation is unchanged, it is
guaranteedto r u nflawlessly.

A l l of the routines to be incorporated
within a new DLL (F u n c t i o n s o r Subs a s
declared by the user or caller), are all cre‑
ated asSub in the VisualDLLCustomCon‑
trol. Where a return value is to beprovided
(aswith a Fun c t i o ncall) the lastparameter
of the DLL sub declaration will appear as
Re t u r n Va l u e AS ....When running, the
Visual DLL wrapper catches the returned
value from the VB executable and returns
the requiredparameter to the caller.

ReturningVBstrings fromaDLL
Returninga string is a special case. Since the
DLLcreatedwill beatrueDLL,completewith

localdata andVB data segment (as if it was a
VB.EXE application in its own right) simply
definingand returningaVB stringwill fail. A
string created in the DLL will use the VB
stringspaceapplicable to theDLL,soto return
the string you must pass the address of the
DLL string handle back to the caller as a pe
and courier, although the caller will declare
anduse the returnparameter asa string.

The MAKE process in Visual DLL also
generates header files for bothVisual Basic
andC callers of the newDLL.

The invisibleVBprogram
What Visual DLL actually does when the
DLL is called, is to load the DLL into mem‑
ory, extract the VB executable invisibly to
the local TEMP directory and execute it as
an invisible task. The caller only sees the
DLLinterface,andal lof this clever interfac‑
ing to VB is confined to the background.

The development stage of creating the
DLL also warrants special mention - after
defining the routines youwant to see within
the DLL, selecting EDIT from the Visual
DLL front-end creates on-the-fly a unique
Custom Control DLL (rather than a VBX)
which contains definitions of the routines
you havespecified.Eachofthe DLL routines
has become a property of the custom control
on the form. Double-clicking the mouse on
the custom control brings up the code win‑
dow for the custom control, allowing you to
edit the code in eachroutine.Figure2shows
Visual DLLs front-end.

This development stage custom control
DLLhas the same name asthe final DLLyou
wantyourVBcode toultimatelyresidewithin,
althoughit resideswithin theprojectdirectory

lutions-Visual|

wnetiontieme |eethyPotval =|

Function Parameters

/ReturnType
}| @StandardType (S INGLE Ec} |

O special t y e | ans | |

Figure2 -VisualDLL interface
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which was cre‑
ated by Visual 4
DLL before VB ff?
was fired up.
The final
encapsulating
DLL containing
the VB executable
code is always located
ina directory calledRELEASEwhich is below
the project directory.

The development stage DLL thus has
interfaces to call VB development level code
within VB, exactly like a standard custom
control .VBX or .DLL loaded in the normal
manner. The RELEASE directory version
contains the finalVB-codedexecutable in its
DLLwrapper.

Simply Solutions hasaddressed this pos‑
sible area of confusion both in the manual,
which is clear and concise, and also in the
header files and documentation produced
alongwith the creationof theVisualDLL for
eachDLL project.

One drawback to this process is that the
library routines created are not currently
fully re-entrant ( th i s will be fixed in an
imminent upgrade release), so recursive
function fansmustcreate function-within-a‑
function interfaces so that the recursion
occurs entirely internally within the DLL.
This appears to be an effect of using VB in
this way, since the main caller application
and the DLL are separate VB applications
communicating via a DLL interface.

Debugging DLLs
Debuggingthe DLLscreated in this manner
is also simplicity itself. The VB caller or
client program (or a test shell for this pur‑
pose) is created, compiledandset to r u nasa
standard VB executable. VB is then started
in the development environment and the
DLL project source code is loaded. Break
points and debug data can then be set up.
Once this has been done, selecting RUN
from the command menu executes the VB
DLL code (not forgetting the special DLL
customcontrol that is also now operational).
Nothing appears to happen since the pro‑
gram has no directly executable load-trig‑
gered code.

Now start up the compiledVB caller pro‑
gram. As soon asthis calls a DLL function,
Windows sees the debugcopy with the same
namealready loadedby the VBdevelopment
environment andcreates the instance inter‑
face to the DLL which will in turn call the
VB code. As soon as a VB break point in the
code is reached, the DLL stops mid-stream
for you to then debug your DLLcode to your
heart’s content.

Two words of caution here though. Exe‑
cuting the VB client with the DLL code

Vol 10-Issue 2 / July 1995



3D Graphics Tools
3D Widgets
Aware/VBX
Calendar Widgets
CodeBasic
CodePr int P r o
Crescent NetPak Prof
Crescent PDQComm
C r e s c e n t PowerPak Pro

ade to PowerPak Pro
nt QuickPak Pro

Crescent VBDD Datadict.
Crescent Xref fo r VB
Crystal Reports Pro
Crystal upgrade from VB Pro
Custom Control Factor
DataDirect Dev Toolkit 2)
DataDirect M u l t i L i n }
DataDirect O D B C
Data Widgets @ y
D e s a w a r eC C
Desaware
D e s i g n e r
Distine TORAP SDK

ression
F one.
FXTools/V

ImageKnife 2.0 Standard
ImageKnife 2.0 Pro
ImageKnife 2.0 Upgrade
ImageStream
Integra/VDB for VB Server
Integra/VDB for VB Desktop
Intelligent Paper
LeadTools/VB 4.00
List & Label ( V B )
M4 VB
MediaKnife
MicroHelp Comms Library
MicroHelp Compression Plus
MicroHelp Fax Plus
MicroHelp Muscle
MicroHelp Network
MicroHelp S
MicroHelp U
MicroHelp VBTools 4@
MicroHelp VBXRef ®
MicroHelp Viewer
Microsoft Visua

‘TrueGrid f o n
‘TrueGrid upgrade Stan. to Pro
VBA Companion from Apex
VB. ist

VBCompress
VBDB Code/Form Gen. ( I n t r o )
VB Language Manager Pro
VB ProjectWorks Pro 3 User
VBtrv
VExe VB Consolidator
Version Stamper
Versions/VB 1.1
Visual Developers Suite Deal
Visual Speller
VisualWriter Pro
VSVBX
VSView

Maestro Pro for al Basic
Maestro D e s k t o pfor WB
Notes Netware S e r y e t
Notes OS/2 ClientOnServer
Transporter (Sjserver)
Notes Windows Client

£65.00
Delphi Client/Server £799.00
Delphi CS upgrade fépi@BT> £649.00
Delphi D T C o m p e g i g ii l P e £149.00
Delphi RAD B a c t £149.00
Distinct TCP/TE\SDIKStd
Graphics Séér SDK
I m a g g i R E R E D e r s i o n 2
Inf@aweww CLs
InfoPt i g i CLs + S o u r c e

InstallShield for Windows
£150.00
£319.00

Cryptor single developer
Foxfire Developer's Edition
FoxFix for DOS and. Wa y
Foxpro 2.6a Pro,
Foxpro 2.6a Std
Mac Rubel's Pafke Dey. L i b
M I X (Singledigen
NetLib NetWrk Bibrary
Raidar debugger
R€Fox Decompiler
SilV@fEox Comms ( W i n / D O S )

Visual FoxPro Standard
Visual FoxPro Professional
Upgrade to VEP 3Standard £69.00
Upgrade to V F P 3 Pro £199.00}

Borland C++ v 4.5
Borland PowerPack
Borland Visual Solutions Pack
CodeBase or CodeBase++
CodeBase multi-platform
Distinct TCP/IP SDK Pro
Distinct TCP/IP SDK Std
Formula One 32 p i t

aphics ServefSDK
Greenleaf G o r e s

cenleaf Database! t b r a r y
High B@it SDR
IntegtW@V DBdo®C++ (Desktop) £
Integra/VDB Tor C++ ( S e r v e r )
LeadTools 4.0 WIN 32 bit
LeadTools Professional 4.0
List & Label ( C / C + + )
Microsoft Visual C++ Prof v2.0
MS VC++ Prof v2.0 (upgrade)
VBtrv for C++
Watcom C/C++ ( C D )
Zinc App Framework

J U LY NEWS!
Delphi. The RAD pack is now shipping!
I t c o n t a i n s the Object Pascal Language
Reference Guide, the complete source for
the VCL library, the Turbo Debugger, the
Resource Workshop, the Resource Expert
and the Visual Solutions pack.

Visual Basic. Crescent's PowerPak
Pro contains QuickPak Pro, SpyWorks,
XREF, VersionStamper/VB, Versions/VB,
VSView, V S V B X , VBCompress Pro and
TrueGrid Pro. What a bundle at £775.00
sav ing hundreds of ££££fs. If you already
have one or more of i t s components you
can get a further £150 special discount and
buy it for only £625.00!!! (Only available
while stocks last ! )

LeadTools Pro 5.0
NeoImage API ( 1 6 b i t )
OMS Open Mail Systerty
Orpheus
Mobius Business,qe
Mobius Draw’
Mobius WinG, P™, ™
Rocket Mailti-fiser,
Silverw@te Win Comms Ki t
T r a i n i n g Wage with G u y Mar t i n £99.00
Visual Developers Suite Deal £2.

Adv. Xbase S e r v e r SDK
Bandit Linkable Reporter
Blinker Linker
CA Clipper 5.x
CA Exospace
Class(y)
Clip-4-Win
Comix RDD
d G E Graphics
Escape Printer Library
Fast Text Search for Clipper
FAXual.lib
Flexfile
FUNCky
High@iass
MrDebug Clipper debugger!
NetLit NetWork Libeary:
NovLib Library
R & R Report Weiter DOS
Rescue Deompileh,
SilverClipSPCS,.Comms
Scrutiny
SOS Help! for Clipper
SummeE9HCode Optimiser
Telepathy C l i p p e rComms
T-BASE Graphics DOS orWin
WBrowse f o rClip-4-Win
xCase

Advanced Developers Toolkit
Component Pack
Desktop 4
Desktop Comp. Upg. ( t i l l Aug)
Enterprise
Erwin for PBEnterpiise
FUNCky for PowetBuilder
PowerFrame AppsFr.Dibrary
PowerFraps@ App. SetsLib.
PowerFram@Nayigator Object
PowerFrame @pjéct Analyser
PowerFrame TabFolder

ORDER BY W I R E !
You can now pick up detailed product
information, and even place orders, v i a
email. Product information will be sent
back to you within a few minutes of you
requesting it (subject to Internet traffic).

To use the s e r v i c e , send a message t o

info@qbss.co.uk ( o r from CompuServ
INTERNET:info @qbss.co.uke).
The message should contain the following
lines in i t s body

help
end

In return you will be sent detailed
i n s t r u c t i o n s describing how t o use the
s e r v i c e . Note that messages are dealt with
automatically, and should only contain
valid commands. The s e r v i c e is free.

QBS Software Limited
10Barley Mow Passage, London W44PH

Ph: +44 181994 4842, Fax: +44 181994 3441
BBS: +44 181 747 1979

Adv. xBase Server ( D u e in April)
App:Convgft2VO()
App:HelpG@énstrugtort>
A p p : VBM
CA Visual Dbjests
C l a s s : VB%
Graphics Server, SD
Grumpfish @fip4 4 0
Ligh tL ib B i t i g e s s Pro
Looking at CA-VO ( B o o k )

Silverware Win Comms K i t
Visual Developers Suite Deal

Barcode Library for Windows
Barcode Library for DOS
Borland dBASE for Windows
Borland ReportSmith PC
Borland ReportSmith SQL
BugTrak 2 (1 u s e r )

BugTrak 2 (5u s e r )

BugTrak 2 ( u n l i m i t e d u s e r )

dBest Barcodes for Windows
Cryptor Encr. D L L for WIN
DemoQuick
Doc-To-Help Help Developer
Doc-To-Help tools : Quickture

plus Smooth Sca l i ng
ED for Windows y 3
ED for Windows +DOS
EZ-Install for DOS
InfoModeller DeskTop
InstallShield for Widows
InstallShield f o r OS/2.
InstallShield for WF
Microsoft Access.
M i c r o se6es8 Dev.Toolkit
M ic rog fh Offite:
MicrdSof¥SourceSafe (platform) £325.00)
Mult iEdit Pre’+ Evolve
OnCmd XBase for OS/2
OnCmd XBase/OS/2 runtime ki t £295.00
PC-Install for Windows
R&R Rep W i r Win/xBase 6.0
R&R Rep W i r Win/SQL 6.0
SOS Help! for Win In fo Author
Versions for Windows (single)
Versions f o r Windows (five )
Watcom SQL Developers’ Ed.
Watcom SQL Server 6 User
Watcom SQL Server 16 User
Watcom SQL Server 32 User
Watcom SQL rver Unlimited £3290.00
ZipitUp Software Protection £99.95

We have demos on our BBS
for these products. Call.0181
747 1979, connect 2400 up to
28,800 baud, 8 data no parity
1 stop, to pick them up.



T E C H N I Q U E S

GFA-BASIC exedemll
jock Direct Fonts He lp

| : B y R W S t i m p s o n 6 8 EXE Magazine

c o m p i l e r d i r e c t i v e s f o r DLL f o l l o w :
c t name l i b r a r y
‘ $ l i b r a r y EXEDEMLL
‘ ' c r e a t e a l i n k l i b r a r y a n d t a r g e t d i r e c t o r y
‘$LNK EXE C : \ G F A W I N \ D E M O \ E X E D D E M L L-DLL
c a d d d e s c r i p t i o n ( u s e d i f DLL i s l o a d e d b y PROGHMAN)
‘$DESCR “ U B DEMO DLLFOR .EXE ( c ) } 1 9 9 5 R W S t i m p s o n "
“ ' d e c l a r e s t a r t o f a p r o c e d u r e ( e q u i v . t o S u b o r
“ ' F u n c t i o n i n U B - t h i s i s i n t e r
PROCEDURE G e t C u r r e n t D r i v e ( )

* s p e c i f y t h e e x p o r t e d name a n
$ e x p o r t EXEDemCurDr i ve , 1
* t u r n e r r o r t r a p p i n g o n
TRY

* c a l l DOS i n t 2 1 F n 1 9 h G e
~ C I N T R ( & H 2 1 , A X = & H 1 9 6 6 ) )
" g e t l o w e r b y t e o f _AX r e g
I D r i v e I D & = B Y T E ( _ A X )
* r e t u r n 2 - b y t e i n t e g e r v a l u

‘ RETUAL I D r i v e I D &
* t u r n o f f e r r o r t r a p p i n g ( 0

CATCH
| ‘  r e t u r n  e r r o r  v a l u e

R E T U A L  - 1

|

n a l GFA n a m e )

d DLL o r d i n a l n u m b e r

t C u r r e n t D r i v e

e ( & i n G FA ) t o c a l l e r

r g o h e r e o n e r r o r )

Figure 3 - GFA Basicdevelopment environment.
GFA Basiccode to create a simple DLL and VB caller declaration

loaded but not running under VB’s develop‑
ment environment wil l cause a GP Fault
(understandable really, considering the DLL
has its code currently residing in a glorified
text editor). Secondly, VB keeps track within
i ts executables of where it has called external
DLL routines, and displays error messages if
you t ry to call a function again before the
debugging process has been completed and
the call has returnedto the VB executable.

ExtendingVisual Basic
One minor drawback of this simple but bril‑
l iant ly effective technique is that while
Visual DLL provides an effective way to dis‑
tribute your library code in this manner, it
does not extend the capabilities of VB as a
language. This is where GFA Basic comes
into i ts own.

GFA Basic has origins going back to the
Atari - and unfortunately it appears to have

been developed for
Windows in isola‑

tion fromthe inte‑
g r a t e d
deve lopment
environments
used by

Microsoft in
QuickBasic 4.5

and Basic 7 PDS for

the PC. GFA’s development environment is
very similar to PowerBasic’s DOS develop‑
mentenvironment (albeit a poor relation),but
with aquirky Basic dialect, which makesvari‑
ables double precision reals by default, is
unable to use single precision reals, and has
other irritating limitations ( a l l variables are
global unless you explicitly and individually
say otherwise) which makes it appear to be
the illegitimate offspring of an unfortunate
liaison between GWBasic and Visual/Quick‑
Basic combining some of the weaker points of
both.

Having said all this to make sure you are
aware of the challenges to be faced, persist‑
ing with GFA is worth the extra hassle for a
seasoned VB or QB programmer- the end
result is a blisteringly fast and compact DLL.
Combine this with a huge selection
(approaching800) of internal GFA functions,
including the ability to bit shift, pack and
unpack bits, bytes, words and dwords using
GFA native functions and your programming
repertoire is considerably enhanced. The
GFA Basic language also allows painless
calls to interrupt 21H functions. The error
trapping interface within GFA Basic is far
more user friendly than the Microsoft ON
ERROR... offer to date - simply enclosing a
section of code in a routine with
TRY...CATCH wil l end the routine at

EXE: The Software Developers’ Magazine

CATCH if no error occurs, or transfer pro‑
cessing to after CATCH if an error is detected
(see Figure 3).

GFA or Visual DLL?
GFA’s strength is in the production of truly
compiled DLLs which execute exceptionally
fast and are asgood asthe ones generated by
Visual C++. GFA bundles a custom version of
the OptASM linker to produce the compact
.EXEs and .DLLs for Windows after the GFA
compiler has been let loose on y o u r GFA
source code (don’t t r y VB code - there are
major syntactic differences!).

The primary use for GFA Basic asI see it
wil l be to produce a DLL of functions which
once declared within a .BAS module will give
VB programs global access to the DLL,allow‑
ing VB to be extended to the enhancements
that GFA offers, without the hassle of re-con‑
quering GFA every time I need to use i t .

Visual DLL has the ability to work with
VB 3.0 and the forthcoming version 4.0 UK.
During the coding of one routine, I inadver‑
tently selected C Calling Convention. Upon
loading VB3 the warning text comment
appeared in the code window ‘Decl is only
supported in VB4’ - son o w you know!

GFA Basic is a unique and powerful con‑
tender within the Windows field, but you
must be aware of the quirky interface, poor
documentation and minimal support in the
U K . ( A l l technical support queries are
referred to the German HQ of GFA since the
reseller does not use the product. It is proba‑
bly best to get support directly with Germany
using CompuServe - GO GFASOFT) If you
are prepared to embark on a steep learning
curve to produce a tight, fast DLL using a
syntax and language which is 80% MS Basic,
15% GFA and 5%C, then have no fear.

To conclude, the only drawbacks I have
found with Visual DLL are that you cannot
set the ordinal number of the DLL functions
created, and you are limited to the facilities
of VB to create your code. GFA has a gener‑
ally richer language set, produces a pure exe‑
cutable of exceptional speed, but has an
abysmal development interface and crude
debugging facility. If GFA were to gain the
interface VB possesses it would be totally
unbeatable. However, it hasn’t, sothese two
secondary products are destined to reside in
complimentary arenas, supporting VB asthe
primary Windows development host.

Bob Stimpson is involvedwith the application
of VB to the solution ofEngineeringDesign
Softwareproblems across PC-Unixplatforms
toprovide bespokeCAD/CAMdesignpack‑
ages. He can bereachedon CompuServe id:
100537,235or at homeon 01260298499.
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H o wto savey o u r shareof o v e r
£3,100,000,000 a y e a r.

Parallel/
Serial

.  i

Telephone 01823 352357
Fax01823352358
BBS01823352259

deskey@silvercityscape.co.uk

That’s how much money was lost in
europe through improperor illegal
useof software last year. Your money.
If you are in the businessof software
development, then the emphasis ison
you to protect your o w n investment
by securingyour software products.
Since 1985,Data EncryptionSystems
havebeenthe UK’s leadingsoftware
protectionspecialists.They have
createdarangeofstateofthe art

security solutions for
softwaredevelopers and

\ IT managersalike.
Whilst retainingan

impenetrable levelof security the
DESkey iseasy to implement, reliable,
transparent in operation and very
flexible.
Our unrivalled range covers all
standardoperating platforms
includingDOS, Windows, Macintosh,
UNIXandenvironments fromstand
alone systems to LAN’sand
mainframes.
DESkeysareavailable in avariety of

SS CIRCLE N O . 226

low-cost high-speedmodels which
includethe standard DK12, the DK37
PCMCIA, the DK8Mac DESkeyand
the immenselysophisticated and
versatile DK2and DK906.

Andas with all Data Encryption
Systems products, DESkeysare easy
touse.

With DESlock andDESnetyou can
implement DESkeys in amatterof
seconds ‐ by just typingasimple
DOScommandor selectinga
Windows icon.

What's more, Data Encryption
Systems can give you total technical
support includingbespokeproduct
development and, where
appropriate, access to ou r highly
experiencedteam of designers.
N o w,thanks to Data Encryption
Systems, there is agenuine alternative
to lost software sales.

They're worth lookinginto M e s t e r
n o w ‐ tosave your share of
the £3,100,000,000!



S T R A P L I N E
eBook rev1lewEfficient C/C++ Programming reviewed by Bob Swart

This book provides C
and C++ program‑
mers with several
real-world examples
on how to optimise
their code. Unfortu‑
nately for C++ pro‑
grammers, only one of
the eight chapters is

about C++ efficiency, the others are only on C.
Efficient C/C++ programming optimisa‑

tions are presented at the algorithmic level,
which is always more effective than plain syn‑
tax code optimisations ( a n assembly version of
bubble sort is still slower than a plain C/C++
version of quick-sort). 'm very happy that the
author never fears to use Turbo Profiler to
show the effects of his optimisations or to find
the bottle-necks in his code. Heller feels that
you cannot guess where the bottle-neck is;you
must actually search for it and check to beon
the safe side!

Sorting,hashingand data compression are
among the several real-world programming
techniques and algorithms covered here. Effi‑
cient C/C++ Programming also introduces a
new, so-called ‘quantum’ file access method
which allows efficient access to variable length

Room 1:AboutUs- and You.W h e r eyou find
Out how to get around the house. This is our

Room 6: Diary - helpsyou forward plan for the
main industry events and training dates for

records. Each subject is covered in a separate
chapter,andeachchapter consists oftwo parts:
first, the introduction to the problem and
detailed analysis with a fast solution, and sec‑
ond, the source code itself.Often, however, the
source code consumes morepages than the text
itself, which gives the feeling that the book is
more asource code listingthan atextbook with
algorithms (I counted 229 pageswithcode list‑
ings out of a total of 411 pages!) I'd have pre‑
ferred a kind of mixed approach where
interestingparts of the listings are interwoven
with the text. Now,more than halfof the book
will remainunread,asit isjust plaincode that
can be found on the accompanying code disk.
Another weak point of the book is the rather
short index of three pages. Even the little
amount ofactual text deserves morethanthree
pages especially when the authors own ‘quan‑
tum’ stuffgets awhopping21references.

Now, please don’t think that this is a bad
book. On the contrary, I rather liked it, as it’s
one of the first efficiency books to truly deal
with real-world problems and their solutions.
The author shows his experience while treat‑
ingthe different problems and examiningpos‑
sible solutions and their efficiency. The use of
Turbo Profiler shows that Heller really knows

edantly decorat
fvial information

zine.

home page, and we'd like you to make it yours
too. There'llalwaysbeacomfy chair for you in
‘theA b o u tU sroom.

Room 2: The Magazine - w h e r eall the techies
liketo h a n gout.You'llfindlots ofprogramming
tips, code and alarge reference library telling you
‘where tofindparticular topics and features in
previous issuesof EXE.

Room 3:News Online - bang up-to-date
information onthe latest products,tools and
‘what'sh a p p e n i n gi nthe industry.

R o o m4: Cirl Break - likeCtrlBreak in EXE

Grossword, exclusive offers, f u n n i e sand all
Manner of amusing nonsense.

programming and other ITcourses around the
country.

Room 7: Speak Out - where you can get
involved in various discussion groups onthe
technical issues and burning industry issues of
the day. Get things off your chest andshare
gossip

Room8: Prize Draw - every month your name
will beput forward for a fab high-value prize.
Providedyou've visited us, off course.

Room9: Subscribe NOW - this room isfor all
those unfortunateothers who are missing out on
the top magazine for software developers.

EXE: The Software Developers’ Magazine

i n v i t e s you
to visit us at

electronic home

http://www.exe.co.uk

that only the final cold facts count. I wish that
every C/C++ programmer ( o r at least those
who work with m e ) had read the book and so
made goodtechnical decisions prior to building
anew application. Sonounpleasant efficiency
surprises will await when the application is
ready but slow asan old dog.

If you're not afraid of the unnecessary code
listings in the book and if you knowthat C/C++
efficiency is an issue for you, then this book
should beonyour desk. If you don’t care about
efficiency,or think that any performance prob‑
lem can be solved by adding a bigger CPU or
more RAM, thenI still invite you to read this
book and see if you think the same afterwards.
I think not.This book is an indispensablecook‑
book for the art of real-world efficient C/C++
programs.

Verdic t : Recommended JY

Title: EfficientC/C++ Programming
Author: Steve Heller
Publisher: APProfessional
ISBN: 0-12-339095-8
Price: £29.95
Pages: 411 (softcover)with code disk



S i c
BRINGINGPEOPLE& INFORMATIONTOGETHER
Brite Voice Systems is one of the world's leading suppliers of Voice Processing systems. Operating on a truly
international basis, they design, bui ld and manage voice processing systems that bring people and technology
together. The key areas i n which Bri te c o n c e n t r a t e are Voice Messaging, Audiotex, C T I (Computer Telephony
Integration) and IVR (InteractiveVoice Response). Brite's EuropeanTechnical Centre is based in South Manchester
and continued business success has created the immediate need for the following staff:

SOFTWARE ENGINEERS
£ 1 7 K - £ 2 4 K+ Benefits

At Br i te , Software Engineers work across the full development life cycle from technical specification through to
implementation, cover ing all stages in between.Various technologies are in use at Brite and you should have at least t w o years
'C ’ development exper ience with either UN IX , OS/2 or DOS. In addition, any exposure to Voice Processing,
Communications or Telecomms applicationswould bebeneficial. Ref:BVS/SES.

SOFTWARE TEAM LEADERS& PRODUCT INTEGRATORS
£ 2 0 k - £ 2 6 K+ Benefits

Software Team Leaders ac t as the Design Authority for products, being responsible for scheduling work, planning, setting
deadlines and providing post implementation support, whilst still being hands on enough to cu t code when needed. 'C’ and
UN IX technical skills are essential. Product Integrators ac t asthe facilitator of change for products, with reference to new
methods, for example, managing the implementation of a common GU I front end across the product range. 'C', UN IX and
OS/2 skills essential. Ref:BVS/STLP1.

SALES SUPPORT & SITE SUPPORT ENGINEERS
£18K-£26K +Benefits

In association with the Account Manager, the Sales Support Consultant is responsible for all pre-sales activities; presentations,
scoping, demonstrations, prototypes ete. For this high profile role some Voice Processingexperience is essential. The Site Support
Engineer is responsible, world-wide, for post-sales customer support/systems implementation. UNIX systems administration skills
and the mobility to work anywhere in the world (for up to 3months at a time) are pre-requisites. Ref:BVS/SSE.

£24k-£30K+Benefits
‘The Project Manager is the pr ime interfacewith the customer, responsible for all aspects of the business including integrating
hardware and software, managing finances, resources and suppliers. Customer satisfaction and project profitability will bekey
measures for success. Ref: BVS/PM.

GRADUATE SOFTWARE ENGINEERS
£11.5K-£13.5K+ Benefits

Investing in the future, Brite are looking to recruit a number of recent/fresh graduates. AComputer Science (or similar)
degree is essential, aplacement year and 'C’, UNIX or OS/2 technical exposure ispreferable. Ref:BVS/GSE.
A l l these positions are basedat Brite'sEuropean Technical Centre in SouthManchester.

Brite Voice Systems is committed toproviding quality information applications which exceed the expectations of their customers and add
value to their business. Crucial to this is their skilled and dedicated workforce. If you would like to bepart of this team, then send your
CV to David Voice at the address below, quoting the appropriate reference and your cur ren t salary. If you would like tofind out more
then call either David Voice (evenings/weekends 01925 267828) or Shaun Plant (evenings/weekends 01298 23039).

Rullion Computer Personnel Limited, Permanent Division, Trafalgar House, 110 Manchester Road, Altrincham,
CheshireWA14 I NU .Tel: 0161941 5335. Fax: 0161 929 5676. email - davidv@rullion.demon.co.uk

R U L L I O N



Lookingfor
recruitment on the

Internet?
_ Finding that t h e ~
BaroIce iis drowning

_y o u in job-site
information?

recruitmentsection, make EX
your first port of call.

BiB? G000 38F430.

In and Around
WEST YORKSHIRE

We haveclients currently seeking the following:
‘C’ or C++ Analyst Programmers
to work in prestigious client server
environment (ORACLE training given).

to £20,000 plus
exceptional working

conditions
Analyst to work on client server development
(C++, Visual Basic, INGRES development).
Knowledge of CASE Tools or similar essential.
CLIPPER Developersconservant with
CLIPPER version 5.
Software DevelopmentTeam Manager
for low level environment.

£24,000

To £28,000

To £30,000

circa £17,000
RPG400 Developers including analysis,
programming and support (rural location).
AS400 System Assistant including
RPG400 development.
PC Support, hardware and software,
including Novell Netware. To £18,000
Foryour nextcareer movearound West Yorkshire telephone

Vincent Atherton on
Leeds (0113) 250 4560 or write to:

AIREDALE RECRUITMENT
Realtex Hs, Micklefield Lane, Rawdon, Leeds LS19 6AX

£19,000-£22,000

£15,000

CAREER* DEVELOPMENT To advert ise, call 0171 287 5000 x3405
email: marcw @dotexe.demon.uk

t h e s o 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, Telephony, LANs,
Electronic publishing,On-line information Feeds, Finance and Banking inbotha UNIX and
DOSenvironment.
Positions available vary from traditional Programmer/Software Engineer and
Analys/Programmers to Designers/Senior Software Engineers in the overall strategic direction
for end-user organisations.
£17-£35K + benefits REF: SC/O1/EXE
WINDOWS ORX-WINDOWS/BANKING ALL LEVELS
Three city clients require windows skills at any level. Other relevant skills are SQL server,
Transact, SQL, UNIX,VMS or MS-DOS, C, C++, Open Client (DB and Net library), MFC, Open
interface and APT. Exposure to analysis, developing user interfaces and rapid development
techniques. Full training in Middle Office/Production and Front Office Systems including:
Financialand Management Accounting, Treasury, Equity, FixedIncomeand Derivatives.
£20-£25K +Bankingbenefits REF SCN2/EXE
CAND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellent opportunities exist for bright graduates with one year + experience. Personal
background requires a solid understanding of the project life cycle and a commitment to high
quality coding. You will be trained in all aspects of Investment Banking, relational databases,
4GLs andObject Orientated Design.Agood opportunity for asecond career move.
£17-£25K + Bankingbenefits REF: SC/O3/EXE
CAMBRIDGE - MANY,MANY EXCITINGOPPORTUNITIES
Awide variety of specialist, leadingedge IT companies in areas asdiverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA,GIS, BUSINESSMODELLING,
FINANCIALTREASURY,EMBEDDED SYSTEMSand SOFTWARE/GUI RESEARCH/
MANUFACTURING require high calibre software development staff at junior and senior levels.
Technical skills required include: C, C++,VISUAL C++,VISUAL BASIC,X-WINDOWS/MOTIF,
GUI's,NT,TCP/AP/X25/X4000, PROGRESS,SAP, RelationalDatabases,INTERNET
CONNECTIONS and ATM (Communications not ATM machines). REF:04/EXE
INGRES/ORACLE/SYBASE/GUPTA/OODAND OOP ALL LEVELS
Additional experience of: SQL, Forms,Cand C++ required. Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
Administration, DBAs, Pre/Post Sales and solid programming knowledge and expertise. Please
Call to discuss your particular requirements.
£18-£40K +benefits REF: SC/OS/EXE
C/C++/VISUAL BASIC- UNIX ORMS-DOS DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientificand
Goverment 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, GUIs, Image Processing, GIS, EIS, Communications, Networking and Object
Orientated Databases. Graduates through to senior software engineers/team leaders are
required. Pleasecall todiscuss.
£14-£35K + Benefits REF: SC/O6/EXE
UNIX/VMS/MS WINDOWSINT MFC/C/C++ ALL LEVELS

A degree in computer or natural science, two years solid C/C++ programming experience and a
sound understanding of UNIX, VMS or MS-DOS are required to work on large scale programs
with user interaction. You will need an intelligent problem solving approach to work and be a
quick leamer to programmer software in an X-Windows, Windows SDK or NT environment, port
software to different systems and liaise with customers to drive through product improvements.
Excellentcareer opportunities for the right candidates.
£16-£28K REF: SC/O7/EXE
LONDON/HOME COUNTIES WINDOWS SDK/NT DEVELOPMENTS
Senior Development Engineers Analyst Programmers
To£30K +benefits To£27K + benefits
Strong programming skills in Cor C++ and Windows NT are pre-requisites for these positions.
Experience in some of the following areas is also required: MS-DOS 5.0, MS Windows 3.1,
Windows NT, Windows SDK, MSC 7.0, MFC, Visual Basic, Visual C++ and Microsoft NT. Also
desirable are Windows XVT libraries ornetworkingskills. REF: SC/O8/EXE
SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various ClienvEnd Users, Software Vendors and Software Houses dedicated to strategic
implementation of leading edge technology and integration of applications across different
hardware and operating systems platforms require candidates to degree level with a
scientifictechnicaldevelopment bias and 1-3years experience. There are two main options:
TECHNICAL DEVELOPMENT: Continued use of UNIX, VMS, MS-DOS, C, C++, MFC,Windows
(SDK, NT or X-Windows and Toolkits), Networking and Communicationswith companies offering
technolgy basedcareers 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.Pleasecall to discuss your particular career, growth andpotential.
£12-£25K +benefits REF: SC/OS/EXE
VISUAL BASICSKILLS MUCH IN DEMAND- PLEASECALL TO DISCUSS REF: SC/10/EXE
LEEDS- LOW LEVELC++ WINDOWS COMMS DEVALL LEVELS REF: SC/11/EXE
LONDONCOMMS SPEC X25, X400 £40-60K REF: SCA2/EXE
C,C++/MFC - Countrywide REF: SCM3/EXE

t h e s o f t corporat ion
Third Floor,7-15 Rosebery Ave, LondonEC1R 4RP
Tel: 0171833 2772 Fax:0171 833 2774
email: jmcb@softcorp.demon.co.uk



L i f e i n the Fas t Lane
Surrey to 28,000
Excellentopportunity to useyour Electronic
System development or your embedded software
skills to move your career into pole position.You
will bedeveloping“state of the art” electronics
and software used in motor racingworld-wide.
You needeither agood grounding in Electronics
(Digital/Analogue)or embedded software
(MS-DOS, C, Assembler) and have the wish to
work in a fast movingpositive environment.
Contact: Adrian Wagstaff QuotingRef:AW2604

Windows NT Drivers
Surrey/Berks borders to 30,000
Leaders in the development of innovative
communications software seek a number of
senior Engineers to develop their next
generation software. You needto have
Windows NT driver experience with C and
C++. Preferablyyou needexposure to TCP/IP
or Unix.
Contact: Adrian Wagstaff Quoting Ref: AW2603

1st or 2.1
(Multimedia,Video,Graphics)

UK Wide to 25K
You've just finishedyour degree and are well
pleased with your grade. You’ve put a lotof
work intoyour project/work placement and are

Mul t imedia - Advanced
Graphics

Oxford, Cambr idge & London
These three companies are in the top four of
Multimedia/Interactive/CD ROMdevelopers.
The massive growth in their respective markets
means that they are searching for good
experienced Software Engineers.The two
development platforms are PCs and MACs
requiringexperience of either C/C++ and SDK
or C and MAC tools. These positions obviously
require a high degree of low and high level
graphics development soeither previous
multimedia or graphics experience would bean
advantage.
Contact: Simon Drew

to 28K

Quoting Ref: SD2600

Su r f the In te rne t
Cambridge to 18K
Specialising in internet access products this
rapidly expandingcompany offers a stable,
informal and challenging development environ‑
ment. They are recruitingfor aWindows based
developer with experience of Visual C++,
Visual Basic and an interest in the Internet to
design overall code structure usingOO tech‑
niques. In addition to new development work
you will beinvolved in portingexistingprod‑
ucts to new platforms ie Windows 95 and NT.
Additional skills of use include TCP/IP,
Informix,HTTP,CGI.
Contact: Simon Drew

To advertise, call 0171 287 5000 x3405
email: marcw@dotexe.demon.uk

E Mail/Client Server
G U I Gurus

H e r t s t o 33K
This small, yet rapidly expanding, software
company is embarking on the development
of an advanced Windows-based mail enabled
client server product. They have vacancies
for 4 developers with 18months+ experience
of Windows development usingeither Visual
C++, C++/SDK or Visual Basic on either Win‑
dows 3.x, Windows 95or NT server. Additional
experience of Access, SQL Server, modem
based comms, ISDN,MAPI or the Internet
would be useful. You wil l have direct
responsibility for the design and
implementation of individual system
components.
Contact: Simon Drew Quoting Ref: SD2602

V i r t ua l Window Drivers
Berks/London to 35K
Two clients with a common requirement for
development staffto contribute significantly
to next generation products. One develops
advanced datacomms products and the other
a suite of video editing software and hardware.
In both cases a knowledge of C++ and
WINDOWS/NT/95 or VxD is essential. Al l
positions are senior roles and offer design
authority.
Contact: Mike Jenkinsnow lookingfor a challengingdevelopment role

in multi-media,video or graphics applications. I
have these roles available for you immediately.
Youwon't find a better range of opportunities
available to you... anywhere. Give mea call.
Contact: MikeJenkins Quoting Ref:MJ2606

Not on our New register yet? From April 1995 ASH
associates started a New register for dedicated software
developers who seek a career path driven by technology
rather than management.
This is provingto bevery successful with many excellent
engineers having registered, finding or have already
started with New employers.
We are now extending this option to engineers looking
for their first move into contracting, we would like to
hear from engineers from all areas of Technology who
want to make this move Now or in the Future and we still
seek those seeking a new permanent position.

|| MULTIMEDIA DEVELOPERS

| You should be a self-starter with exceptional project management , man management

Quoting Ref:SD2601 Quoting Ref: MJ2605

For more informationplease call the appropriate Consultant on01442 231691days or
01908 222909 eves/wkends quoting the relevant refno. Alternatively send your CV to:
Executive Recrui tment Services
BoundaryWay, HemelHempsteadHerts HP2 7RX or fax CVto 01442 230063.
email: executive@ershemel.demon.co.uk

SIMIS Limited produces top quality simulation and entertainment
software for PCs and all popular emerging formats, which are
brought to the public through some of the best publishers in the
world. We are n o w expanding our UK development organisation
with a Multimedia group to develop exciting new edutainment
products.

Team Leader

and organisational skills with a first class track record in Multimedia product
development. You wil l be an inspiration for those that work for you and an excellent
communicator.

PC/ M A C Programmers
These exciting n e w multimedia developments r e q u i r e dynamic young software
engineers with a m i n i m u m of 3 years experience developing C under either MS
Windows or on the Apple Macintosh. Experience of hypermedia, graphics or animat ion
would be useful, but not essential

Graphics Artists
Ideally you will have worked in a multimedia environment, in the areas of design and
layout or preparation of 2D and 3D an ima t i ons , photographs and video sequences.

All of the above positions are at our Headquarters in leafy Godalming, Surrey. Our
work environment is second to none with top of the range equipment, superb offices
and flexible working hours. All of the jobs are offered with competitive salaries, Profit
Related Bonus Scheme, Health Care and Pension contributions.

Carolyn Reed, Simis Ltd, Simis House, 90Meadrow, Godalming, Surrey GU7 3HY
__Tel: 01483 414344, Fax: 01483 414287, Email: carolyn@simis.co.uk No Agencies

Simis Medical Imagingis a small software house specialising in X‑
ray v i e w i n g systems and information systems for hospital
radiology departments. We currently have v a c a n c i e s for one
Software Engineer and one Senior Software Engineer to j o i n our
Development Team. It is essential that you are an excellent 'C’
programmer and have experience in someoft h e following

C++ or other Object Oriented Language
Windows (Workgroups or N T V U N I X ,
GUI's preferably Windows SDK or Moti f
Microsoft SQL Server/Oracle
Visual Basic

In addition to the technical background, candidates will be graduates with at least 18
months experience ( fo r the s e n i o r position at least 3 years) and mus t be well organised
and able to show initiative

Carole Davies, Simis Medical Imaging Ltd, Headley House, Headley Road, Grayshott,
Hants, GU26 6TU Facsimile 01428 606091

NO AGENCIES



advertise, call 0171 287 5000 x3405
marcw @dotexe.demon.uk

JOB JOB JOB
DELPHIDEVELOPERS ‘C’/C++/UNIX/RDBMS MULTIMEDIADEVELOPERS

LOCATION SALARY LOCATION SALARY LOCATION SALARY
S.London To £25K +Bens City c£30,000 City To £30K
Our client, a highly successful consultancy and
product development group specialising in the
financial sector has seen rapid growth in recent
years. As a result, five development consultants
are required to assist in new development and
existing product migration. Applicants should
have at least eighteenmonths BorlandPascal and
SQL experience - excellent communication skills
are also necessary. Successful candidates can not
only expect a highly competitive salary package,
but wi l l be trained to use a Borland’s Delphi
client/server product.

This international settlements house established
in 1970 is now developing its next generation of
software and is searching for two highly skilled
developers with excellent ‘C’/C++ programming
skills under UNIX with experience of Oracle
and/or Powerbuilder. You wi l l need to have a
strongacademic background,with excellent inter‑
personal skills and enjoy working as part of a
highly motivated team. This is an ideal opportu‑
nity to work with the latest technologies in a tech‑
nically challenging environment.

Europe’s leadingCD-ROMpublishingcompany is
seeking to recruitWindowsdevelopment and test‑
i ngs t a f fat all levels of experience. They are build‑
ing teams now to work on a number of new titles
to bereleasedinto Europe later this year. Ideally,
you will have worked in a multimedia environ‑
ment developing software under either MS-Win‑
dows or on the Apple Macintosh. Any experience
of writ ing or using graphics software, sound or
animation would beuseful, but is not essential.

REF:PP/1 REF: DE/2 REF:FS/3
JOB JOB JOB
3D GRAPHICS/MULTIMEDIA ‘C’/UNIX ORACLE DEVELOPERS

LOCATION SALARY LOCATION SALARY LOCATION SALARY
Herts To £16K Home Counties £18-£32K Berks To £30,000

This is an exceptional opportunity to work for one
of the leading international players in the multi‑
media field. They are now expanding their prod‑
uct range of multimedia enabling technology. As
part of this expansion they are searching for a
junior Software Engineer with 3D Graphics, ‘C’
and/or C++ programming skills under MS-Win‑
dows.Any experienceofUNIXwould beadvanta‑
geous. Don’t miss this opportunity to work at the
leading edge of graphics and multimedia devel‑
opment. Call us now!

High calibre Software Engineers are required by
our client, a leader in Open SystemsTechnology.
Suitable candidates will have at least two years
‘C’ programming experience in a UNIX environ‑
ment. Knowledge of UNIX operating system
development (kernel, utilities), assembler, level
programming or compiler writing, although not
essential, will be highly desirable. Working in a
small, dynamic team, you wil l be involved in the
development of new products and the support of
existing products by investigating problems and

This international provider of telecommunica‑
tions services is growing at a tremendous rate
and is looking for several Oracle Developers.
Suitable applicants will have at least eighteen
months experience of developing Oracle based
systems, backed up by strong inter-personal
skills. Any knowledge of Oracle Case, Forms 4,
Reports 2, PL/SQL, Pro*C or Oracle Financials
will be advantageous, although training is avail‑
able. Successful candidates will be developing
UNIX based Oracle financial and purchasing

Tel: 0181-742 3060
Fax:0181-742 3061
email: logistix@atlas.co.uk

for further informat ion o r,alternatively,
post/fax/email a CV to us andwe w i l l contact
y o u at a convenient t ime.

creatingsolutions. applications through all stages of the project life
cycle.

REF:DE/4 REF: LC/5 REF:JD/6

CONTRACTVACANCIES - UK WIDE
Herts VisualC++ 3months City Mac/Windows 6months London VisualC++/MFC 6months

Analyst/Programmers Tex t Hand l ingProgrammers Developers
London Visual C++ 6 months City Text Processing 6months Surrey Visual C++/MFC 6 months

Programmers Cambs Text Hand l ing 4months Programmers
Cambs VisualC++ 6months Processing Oxford Visual C++/MFC 3months

Programmers City Apple Mac 6months Programmers
Berks Visual Basic 4months Multimedia Deveopers City Visual C++/SDK 3months

Programmer Cambs Apple Mac 6months Multimedia Developers
London VC++/SDK 3months CD-ROMDevelopers W. London C/C++ 6months

Mul t imediaDevelopers Cambs Multimedia/CD-ROM ‐4months Progs x2
Cambs VB/OLE 3months Developer City C++/Banking 6months

Developers London Sybase/SQL Server 4months Programmers
Surrey Windows/Financial 6months Software Engineer London Oracle, SQL, Forms 3+months

Appls.Al l levels Surrey Visual C++/MFC 6months Developers
W.London Windows 5months FinanceDeveloper London Windows/C++ 6months

SDK/C Programmers London MS-Windows 3 months Programmers
City Windows 4months System Tester City Windows NT 3months

SDK/C Developers Senior Programmer

REF: FS/7 REF: FS/8 REF: FS/9

Logistix Recruitment Limited Wehavea largenumberofPERMANENT
LambHouse,ChurchStreet andCONTRACTopportunities throughout
ChiswickMall,LondonW4 2PD theUK.Pleasecall one of o u r consultants [Agistix



DISCOUNT BOOKS
One for Delphi Newbies,One for Visual C++ Old Hands

HeavyMetalVisual C++ Programming Delphi Programming for
bySteveHolzner Dummies
600 pages byNeilRubenking
NormalPrice:£37.99 400 pages
wxP r i c eto You: £28.50 x:

‘ ou r guide to usingVisual C++ the
way it was meant to be used,

puttingit's raw strength to work
and pickingup where beginner
books leave off. If you're serious
about your code and want to har‑
ness the full power of ofVisual
C++, this book will take you as far
asyou can go. Learn how to bend
the rules to your advantage, get
into the guts of a program and
rearrange a program's internals
to your liking.For intermediate to ad‑
vanced programmers.

NormalPrice:£18.99
3xPrice to You: £14.25 x

lhe title is no reflectionon
EXE's opinion on our read‑

ers! However, a nuts and bolts
book for a brand new product
and a boon for inexperienced
programmers and, perhaps, those
who have nobackground in Pascal. This results-ori‑
ented book jumps right into creating working programs by collecting
and connecting Delphi's powerful components. Neil Rubenking, tech‑
nical editor of PC Magazine, also gives you ten common mistakes to
avoid, almost ten of the most useful built-in Delphi functions and ten
API functions useful with Delphi. Loads of sample code. For program‑
ming newbies.

UNIXTips Ever
y fee raphProgramming in C++
mpression for Multimedia
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COMPETITION:
WIN #1BEST SELLER “DESCENT”

From the minds that created Microsoft Flight Simulator™
and Ultima I™ & I I ™ comes the mind-twisting action game
Descent, with over 30 levels of high speed arcade-style action.
Descent is set deep in the mines of the moon where an unknown
alien race has taken over the out posts ofthe Post Terrain Min‑
eral Corporation.

Players encounter death-defying mine shafts and menacing
robots as they set out to destroy each command centre and get
out alive.

To win a copy of this #1best selling game senda post card to
the usualaddress marked “Descent”.Wewill make the draw on
the 31st July.

INTERNET:THE CYBERIAN
CONNECTION DISCOUNTEDVIDEO

Purple Training, in association with London's Cyberia cafe,
have launchedInternet:The Cyberian Connection, the first ever
video explaininghow toget the best from usingthe Internet. The
video offers step-by-step advice to Internet novices, telling you
what the Internet is, how to get connected, what's available and

how to get at i t , how to jo in a discussion
group, and how to send mail to any oft h e 30
million people using the Internet at the
moment. The video normally costs £16.99 +
VAT & shipping but is available to EXE
Subscribers for just £14.99 + VAT & ship‑
ping. Contact Purple Training on0181 742
0607 to place your order. You must quote
EXE to get the discount.

PURPLE T R A I N I N G

FREE PHARLAP EMBEDDED
TOOLSUITE!

You may recall that in the April issue
we reviewed Phar Lap's Embedded Tool‑
Suite. We have one copy of it to give
away. To win, answer the question "How
many printed manuals are provided with
ToolSuite?" ( t h e answer is on page 17of
the April issue). Send your post cards to
the usual address. The first correct entry
to bedrawn onJuly 31st will win.

LINUX CD
We have one CD ROM left over from the EXE Show. We were

giving these away with new two year
subscriptions and they were hugely
popular. The set of four disks include
complete Linux archives, complete
GNU archive, Kernel sources up to
1.2.1, complete on-line documentation,
DOOM ( t h e game) for L INUX, Com‑
mercial demos and much, much more. To win this very last copy
in our possession send in a postcard to the usual address to reach
us by the endof July. Please mark your cards "Linux".

The Subscribers Club aims to bring
youa selection of special offers
every month. Please remember

to quote y o u r subscriber number
when you ordergoods.

Forfurther informationonany of the
offers featured above contact EXEon
0171287 5000, or contact the suppli‑

er directly when a number isgiven

Payment Options
Cheques or purchase orders only for the moment.

\_J | enclose a cheque for

Shipping at £3.50 per order £3.50
__ (payable to EXE Magazine and drawn on a UK bank)
J | enclose a company purchase order. Please send an

invoice.

Simply fax 0171 437 1350 (with purchase order) or post
(with cheque) this form with your order to:
EXE Book Page,Centaur Communication Limited,
Freepost 39 (WD 1414/29),St Giles House,

70 EXE:The Software Developers’ Magazine

50 Poland Street, London W1E 6JZ

SUBSCRIBERS CLUB

Vol 10-Issue 2 / July 1995



Iambic software
http:/Awww.iambic.icom/iambic
.. with Newton Tip of the Month and
Catchy Couplet Poetry contest.

Businesson the move
http://193.131.77.142/botm
a rangeof top-ranking ‘hotles’ (sic)are
p l e a s e dto offer you ‘thesmallest
portablein the w o r l d ’- a computer
diskette. P r e s u m a b l ythat makes a
n o t e b o o kand pen ‘the smallest infor‑
mation storage and retrievalsystem in
the world’.

WIDE WEB
.. @little knowledge (of HTML)is adangerous thing

Please send your rants,
raves and competition,
entrieSito:
Ctri/Break.
EXE Magazine
50 Poland Street
London W1V 4AX

WORST
WORLD

The Brothers Karamazov
gopher://gopher.vt.edu:10010/02/72/1
The Brothers Karamazov by Fyodor
Mikhailovich Dostoevsky in electronic
text.
Do you...
a) turn your eyeballs to jelly
) give up, ignore the rainforestsand
print the whole thing out onp a p e rany‑
way?

byNal Kerber
‐,

IT 'S HARD TO T M _IN L o v e
W I T H Yo u R TIE!

Control FreakGeek
InformationWeek ts that the ‘Registration
Wizard’ in the Microsoft's Windows 95Beta col‑
lected information from y o u r computer and a l l
other connectedcomputers... then sent the infor‑
mationback to Microsoft!
1984 in ’95? Well,we've a l l heard stories of the

Sweet Revenge?
The followingwas foundbya Ctrl Breakspy onacom‑
pany notice board. Presumably the perpetrator had
become fed up with beingpestered for free advice and
tech support by the newly en-Netted.

Tip of the Month: Many people don’t realise that
modems ‘clog up’ with constant use, especially if you
havebeen downloadinga lotGIFs, TIFs andJPGs. The
following simple procedure, carried out two or three
times a week, will keepyour modem runningsweetly.
Start your terminal program (e.g. Telix or Odyssey),
andtypeATDT999. The results will amaze.

“Helloagain...
A small tip of the hat toDEFINE ‑a REAL MixTURE i iad Find-The-Spam

CFI N S A s o arete http://sp1.berkeley.edu/findthespam.html
USUALLY OVER am a
SIWLY THINGS! _dotexe.demon.co.uk has been a |

bs credited for its work toward s a m e n

world recognition of these n i t e ’
spam-drawinggenii.Thanks

. breakingupdisplays (9)
11. Belonging to them? Nothere, | hear (5)
12. Spoil asignal with noise maybe (9)
13. Sorting with a mesh (7)
14. Bitings mis-reportedwith a +/- symbol (4,3)
17. Onaverage half adisc spin cycle (7)
19. When the last errors may appear (3,4)
21. Try to sign up Rog for some collections (9)

What pointers do to and fro (5)
Home workers in the old days (9)
Provide new skills with a series of bits (5)
Trots along to take 22/7 back out of sweets (7)
They may use shells or bubbles in their work (7)

DOWN
1. Ape stud who comes round as he merges (7)

ACROSS: 1. VIRTUAL 5. MACHINE|he Y
10.NUMERATOR 11.MOUSERS12. CI
13,SADAT 14, AMPERSAND17. S I D E S T E

19.WATCH 21. LIAISES24. WHILING 25. CC
26. INURE27. NUDISTS28. SEGMENT i
DOWN: 1.VOLUMES2. REBOUNDED3. UGLIEST
4. LANDSCAPE5. MIMIC 6. CARRIER7. INTOW
8. ENRAGED 15.PASSWORDS 16.ATTRIBUTE
17.SILICON 18.SYSTEMS 19.WAITING 20.HIGHEST
22. AILED 23. SITES

Ten NE MICR devices with a little bit extra (9)
j. Add charged particle into set or list for instance (9)

. Symbolises something of French paper money (7)

2.
3.
4. Such agapis a sign of boredom (7)
5.
6. Thoroughly clean the largest university in

a register (5)
7. To store data is not wrong it seems (5)
8. Partition abillionpeople in agroup (7)
15. Currently produces reports ...(9)
16. ..sin sronn hee sve ce

ibintomeenioh
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There are 3 prizes for this month's crossword:
Games for DAZE - a 2 CDset ‘Plug& Play’ ‑
hundreds of the most popular games plus the ra
X2FTP Game ProgrammingArchive; World
Wide Catalog CD-ROM, Summer 95- see the
World Wide Web without being on line; The
“Mother of Perl” & TCL/TK CD-ROM *NEW* 2
CDSet. All of these are from Lasermoon. Send
your entries to the address above.



TheAll-NewAdventures . iB
Wehave heard little of Microsoft employee Melinda French since her marriage last year to Bill Gates.
Presumably she is safely installed in the Gates' Xanadu-like underground palace, with its computer

controlled doors and myriad of other gadgets. But Verity is concerned...

Dear Sk
Tuesday
The shower went wrong this morning, soI
called out a programmer.
It was my fault. I rebooted the bidet,

owingtohowit wouldn't flush,butwas stuck
on a modal dialog saying Wasn't that nice!
Ok/Cancel and thought I would freshen up
while I waited for it to finish i ts login
sequence. So I stepped into the cubicle and
wavedmyhandover thehyperfaucet,andof
course I got a stream of boiling mango‑
scented gel down my right boob, Yipe’,
because,asBill explained later in his email,
the network DDE link with the boiler had
gonedownwhenI rebootedthebutt-washer.
Then I got mad,which was kind of silly,

because this sort of thing must happen to
other people most days, and I pressed the
emergency rebootbuttonfor thewholebath‑
room,which of course youmustn't dowhile
the bidet is rebooting in case it picks up a
stray interrupt and goes into its emergency
back up routine.Which it didand it did.
I wouldn't haveminded somuch except

of course I couldn'twash it offin the shower
because the shower was st i l l spurting
moltenmango goo, and I wasn't really i n a
fit state to call out the 24hour programmer
over the vidlink. Soin the end I emailed
himpriorityUrgent. It took himages toget
here, because of course you needLoveNest

72

security clearance level to get through all
the doors to our ensuite bathroom and he
had to literally hack his way in, soit was
4pm before I got to fix myselfup and have
ablueberry waffle.
I dowish that Bil lwere here, instead of

an evangelising mission persuading the
NativeAustralianAborigines touseNT for
boomerang design. He is sucha practical
man to have about the house.

Wednesday
And it's my birthday! Sadly, Bil l couldn't
make it back from Down Under owing to
how he had to fly to Rio to get them to use
Windows 95 in all their snowmobiles. But
hehadn't forgotten; I was wokenup in bed‑
r o om suite #3960 (wh ich is where I am
sleeping un t i l they fix up the LoveNest
bathroom properly) by the email thing
going off with a new message. The macro
substitutionhadn't worked out quite right,
but it was still Special. It said:

Dea r <Employee F i r s t Name Tag>
Happy B i r t h d a y . We l o o k f o rwa r d t o
ano the r y e a r o f e x c e l l e n t work f r om
y o u .
Yo u r s s i n c e r e l y
<F r i e n d l y L i n e Manage r Tag>
T h i s message au togene ra ted by
M i c r o so f t S chedu l e r ( T™) f o r Windows
9 5 ( R ) ‑

And tothink most girls have to putupwith
flowers!

In the evening, I held a virtual dinner
party to celebrate my birthday. I asked
Steve Ballmer, and lots of other Microsoft
guys along. They all hada bigparty in the
Microsoft executive canteen, and I hadsup‑
per in the ballroom which is a great room
but feels a little lonesomebyyourself.When
the linkcame upI saidHi andSteve saidHi
Melindaa n dI saidMrsWilliamGates II to
you andwe all laughed,which was nice.
Anyway, we ate and I had matzo balls

andI said Isn't there any other part of the
matzo you can eat?which is from Dinnera‑
nia™, the Microsoft CD-ROM of dinner
party jokes. Only nobody laughed because

EXE: The Software Developers’ Magazine

they were havingpot roast andthey couldn't
see what I was having what with them
being 20 miles away and whenI tried to
explain the link went down. Which was
kind of sad because Dinnerania is in alpha
and this is the onlyjoke in the databaseand
I had matzo balls special because as Bill
always says, someone has got to do the
alpha testing.

Friday
Ihave been going through some emotional
pain this morning. Partially this is
because, according to the house Newsnet
system, Bill has hadto goon to RedChina,
on account of them needing to be told how
to useMicrosoftDictator™forWindows for
the HongKongproject - I guess this must
be our new voice recognition add-on for
Office. Also I am still worrying about the
joke in Dinnerania: what about all those
dear littlematzos that get hurtjust sothat
persons can have dinner parties?
Butmostly I am blue because the whole

house crashed last night andwhen it came
up again it had to go to its weekly backup
security database which means it thinks I
am in LoveNestwhen I amactually in bed‑
r oom suite #3960, which means I cannot
open the door as I do not have correct secu‑
r i ty clearance. Also, there is no phone in
here, asBil l thinks guests should be dis‑
couraged from using obsolete mainframe
technology, and no windows, because the
house is built under the hill, and as Bil l
says who needs windows in a room when
you have gotWindows®?

However, no need to worry! There is a
terminal in here and I have emailedBi l l to
send help and look! I just got a reply. I just
click on the little envelope and

D e a r <Gues t in bedroom s u i t e #3960
Ta g >
Thank y o u f o r y o u r m e s s a g e . Whi le
B i l l i s a lwa y s keen t o h e a r f r o m
h i s g u e s t s , y o u w i l l a pp r e c i a t e
that heis avery busy man, and he
c a n ' t a lways r e p l y to h i s ema i l
s t r a i g h t away. Yo u r pa t ience i s
app rec i a t ed .
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Visualsual development too|
interactive applica,

and tutorials
for i

ion demos
The

SecDenle,Worldwide Standard‘p ingGraphicalInstallation

A few things you need
for a great product launch...

DemoSHIELD™is the only visual develop‑
ment tool for creating interactivedemos andtutorials of
your application for Microsoft®Windows®.

Create presales presentations... demonstrate your
Windows software topotential customers without ship‑
pingthe actualsoftware. Create liveapplicationdemos...
effective tutorials that interactively teach your custom‑
ers and potential customers how to use your product.
Create application tutorials... sophisticatedComputer BasedTrainingand demon‑
strationwizards to accompany your applications!

DemoSHIELDvisual tools assist you in visually planning, creatingand testing
your demo or tutorial. Absolutely NOknowledge of Cor any other programming
language is needed. It’sall point and click. It is totally VISUAL!

Show your application in action with DemoSHIELD,with Screen captures and
.AVI files from your favorite source, and Live application macros created by
DemoSHIELD. Addsound, text,graphics,orany interactionyouwant,withbuttons,
boxes, hot spots...Make your message hit the target! Add professional effects like
fading text in andout... just useDemoSHIELD’sunparalleledcontrols.

Wethought of everything you'll need! A built in Setup Wizard ( based on
InstallSHIELD) assists you in seven easy push-buttonsteps tocreate your instal‑
lation. Anyone can watch your demo onanyWindows PCwith the highly efficient
DemoPlayer, includedwithDemoSHIELD!

4g Stirling
InstallISHIELD® isthe full-featured i n ‑
stallation toolkit for Microsoft® Windows®, Windows
NT",Windows 95”and OS/2, that enables you to build
attractive,bullet-proofinstallations quickly andeasily.

Want to see us in action? No problem.
InstallSHIELD installations have been proven on
millions of systems worldwide. Noother tool is as
widely used. In fact, thousands of commercial appli‑

cations depend onInstallSHIELDto create flawless installations that keep end‑
users happy!
InstallSHIELDoffers: +Tools that letyoubuildaninternationally enabled instal‑

lationfor your app *Professionalinstallationsin hours( n okidding!) +Complete logic/
flowcontrol over your installation»Threeready-to-customizesampletemplates +Over
200 installation-smart features andfunctions *Creates any customdialogwithin the
script «Callany APIdirectly from thescript »Powerfulcompressionandfilehandling
capabilities +ModifiesINI,CONFIG,andAUTOEXECfiles +Detects50usersystem
parameters likeCPU +Animatebitmapsanduseunlimitedbitmaps +Automatically
adds programfolder andicons«Built-ingraphical user feedback objects +Includes35
pre-built dialogboxes readyto customize. +Call DLLs from any source
DemoSHIELDand InstallSHIELDcome with comprehensive documentation,

compression, examples, and the finest technical support available.

Call System Science on 0171833 1022
1-6Bradley’s Close,White LionStreet, LondonN19PNFax: 0171837 6411
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FILE inrech
COMMUNICATIONS SPECIALISTS

fully programmatic automatic polling software
¢ NO MASTER/NO SLAVE

THE DIALAFILE SOFTWARE ALLOWS A CENTRAL

° API AVAILABLE COMPUTER TOPOLL ANY NUMBER OFREMOTE SITES

© WORKS OVER RS232 OVERNIGHT USING TELEPHONE LINES AND HAYES

COMPATIBLE MODEMS. PROGRAMMATIC TRANSFER OF
e FULL SECURITY

ANY TYPE OF FILE IS POSSIBLE. THE SOFTWARE HAS THE

e NO JOB LOGGING ABILITY TOKICK OFF JOBS ONRECEIPT OFFILES. FULL
ERROR CHECKING & LOGGINGOFALL JOBS IS PROVIDED.

e NO SCRIPT FILES
DIALAFILE CAN HANDLE MANY STREAMS AND MODEMS.

e UNATTENDED POLLING OF
REMOTE SITES ¢ FILE TRANSFER FOR PCs
[ F c R N O ] HP3000 UNIX VAX AS400


