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

‐_ ‐__ ‐_#»

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

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

seven new IBM Software Servers.
They support all major clients and r u n on the

platform of your choice: OS/2, Windows NT
or AIX. And best of all, they're designed to work
together seamlessly, soyour business runs more

smoothly. All for one and one for all.
w r y o u r c o m p l: I

us on 0800 96 00 31 or visit

Lotus Notes
The leader in messaging and groupware.

Database Server
Helps workgroups and companies share important data

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

Communications Server
A powerful gateway for connecting diverse systems

Transaction Server
Aflexible infrastructure for mission-critical applications

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

Systems Management Server
Automates management of multi-vendor distributed systems

For further information telephone us at 0800 96 00 31 or fax: +(45)
48 10 19 99, or send this coupon to IBM United Kingdom Limited,
Freepost ANG 5023, Winterhil l , Milton Keynes MK6 1YL.
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Comms
Async Pro for Win 2.1
COMM-DRVILIB 16.0
Fax C++ SDK for Win16/95
Greenleaf CommLib 5.2

Compression
Crusher! Win DLL w/Source
Greenleaf ArchiveLib 2.0
PKWare Data Comp Lib for Win
TCOMP/Multi-Platform 2.12

Database
CodeBase 6.0
CXBase Pro
DBTools.h++ for ODBC|

| DISAM96 for DOSWin
Greenleaf Database Library 4.0
List & Labels for Win (Pro)
POET Personal SDK 4.0
ProtoGen+ Client/Server Win
Raima DBM Engine+EADS 4.0
Velocis + EADS (Offer)
Visual SQL

Graphics - Chart ing
Charting Tools for Win 2.0
Essential Chart for Win
GraphiC/Win 7.0
Graphics Server 4.0
Real-Time Graphics Tools

Graphics - I m a g e Files
AccuSoft Image LibMWin 5.0
Ad Oculos (Image Analysis) 2.0
Image SDK Plus for NT
ImageKnife Pro 2.0
ImageMan DLL 32 & 16-bit 5.0
LEADTOOLS Win32 Pro6.0

PROGRAMMINGt o o l s

£135
£105
£770
£235

£235
£210
£175
£105

£270
£500

£1250
£715
£180
£410
£649

£1470
£740
£250
£990

£180
£275
£360
£245
£360

£610
£325
£505
£280
£620
£715

Ada Assemblers
Basic CiC++
Comms Cross Dev
Custom Controls Database
Debuggers Delphi
Editors Fortran
Graphics
Linkers/Locaters

GUI

Modula-2 Multi-tasking
Pascal
Smalltalk

Prolog
saQL

Version Control Visual Programming
Windows Xbase

We stock many items for which there
is no space in these advertisements.

_C & C++ F O R DOS
Comms

Essential Comm 5.0
MagnaComm/DOS
SilverComm “C” Asynch 4.02

Database
c-tree Plus 6.54
SoftFocus Btree/ISAM

Graphics & GUI
3D-Ware Prof
Fastgraph 4.0 (Ted Gruber)
GXGraphics 3.0
MetaWINDOW-DOS 5.0
Zinc Engine & DOS Key 4.1

Maths & Scientific
C/Math Toolchest & Grafix
Huge Virtual Array & NAT 3.0
Science, Eng & Graphics Tools

Screen
CMindows Toolchest
Greenleaf Datawindows 3.0
TCXL UI for DOS/Win 6.2

GX Sounds
MTASK
TTSR Ram Res Dev Sys 2.03

Tools
C-DOC Pro 6.0
C-Vision for C/C++ 4.0
CodeCheck (Professional)
PC-Lint for C/C++ 7.0

MSVisual Basic for DOS Std
MSVisual Basic for DOS Prof
db/Lib Prof 3.0
Graphics Workshop
PDQComm 2.62
ProBas 7.1
QuickPak Pro 4.19

General & Systems Libraries

VISUAL BASIC FOR DOS

£235
£215
£195

£565
£75

£99
£195
£155
£215
£634

|
ge ||£225
£135 §

£165 §
£215
£100

£240
£145
£475
£135

£100
£240
£195
£105
£85

£210
£145

C& C++ FOR WINDOWS |
Graphics & GUI

3d Graphics Tools 5 (32-bitC) £230
ProtoGen+ Pro for Win32/16 £415
WinGKS £575
WinMaker Pro 6.0 £725
zApp £575
Zinc Engine &Win16/32 Key £634

Maths & Stats
IMSL C Numerical Libraries £495
IMSL Math Module for C++ £495
Math.h++ 5.1.3 £495
Money.h++ £1075

Sundry Components
C++ Booch Components £415
HeapAgent 16& 32-bit Combo £655
TG-CAD Prof 6.0 £770
Tools.h++ 7.0 £340
WinWidgets++ £240

Tools
CC-RIDER for Win16 £250
KPWin++ £625
Newi Solo Intro £295
SOMobjects Dev Toolkit £200
Visual Parse++

Comms - Asyne
Fax Plus for Win
FaxMan SDK

Comms - Network
Distinct TCP/IP Visual Internet
dsSocket 1.25 Intro

Database
ADE/VBX
Smithware VBX for Btrieve
VB/ISAM MU for Win 16-bit

Graphics - Chart ing
Chart FX3.0 (16-bit only)
Charting Tools for Win - VB
Real-Time Graphics Tools - VB
VBGraphix

Graphics - Image Files
Image SDK Plus/VBX 2.0
ImageKnife/VBX Std 2.0
ImageMan/VBX 5.0

Multi-Function
Borland Visual Solutions Pack
Designer Widgets 2.0
Muscle (Win)
VBlite 1.0
VBTools 4.0
Visual Developer's Suite (16 bit)
WinWidgets/VBX

Sundry Components
CADControl
d-Barcode VBX/DLL
VB/Magic Controls
Visual CAD Dev Kit

VISUAL BASIC 4

£210
£180
£300
£270

£250
£200
£230

£59
£99

£125
£130
£115
£216
£160

£365
£94

£120
£520

Visual Basic Enterprise 4.0
Visual Basic Professional 4.0
Visual Basic Standard 4.0
3d Graphics Tools 5 (32bit VB4)
Apiary Dev Suite for NetWare
AutoCoder
BetterState Pro w/VB CodeGen
ButtonMaker
ClassAction (VB4)
ClassAssist (inc Oblets)
CodeBank (VB3/4)
Code Complete
Crescent Internet ToolPak 2.0
Designer Widgets 2.0
EnQuiry 2.0 (VB4)
ERwin/Desktop for VB4
GeeWiz 2.0
Helping Hand for VB
Into Code (VB4)
List & Labels for VB3/4 3.5
PowerPak Enterprise for VB4
PowerPak Professional for VB4
SplashWizard
Spyworks - Prof 4.0 (inc Sub)
Tear Off Menus for VB4
VBAppFramework
VBAssist 4
VB Compress Pro 4.0
VB Language Manager Pro3.0
Vision StoryBoard 4.0 (VB4)
Visual Bridge (Access ‐ VB4)
Visual Expert Developer

£755
£365

£78
£149
£195
£55 |

£249 |
£75

£ 11 0|
£175
£88

£175
£135 |
£99

£199
£399
£75

£150
£55

£295 |
£925
£505 |
£75

£225
£115 |
£159
£130
£98
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lews & View
Borland C++ Development

Suite with Design Too ls 5.0
New Variant includes

Together/C++, InnovativeTwo-Way
Prices donot include VAT or other local 00 Analysis & DesignToo!

taxes but do include delivery in mainland Boriend s se A p e lUs é
seamlessly integrated Together/C++ into

ag ‐ apieA saagbe the Borland C++ IDE,producing the first
HERE re Preporee shine Meee N e e CASE tool that is as easy to use as an

publication. This page lists some editor.
products ~call usfor acomplete Together/C++ lets you design &code at

price fist. ORDER BYPHONE WITH the same time - the object model is
YOUR CREDIT CARD simply an alternative view of the source

code. Change the object modeland the
( 01 3 4 :) 654100 source is updated - edit the source and

: the object model updates itself!
AC se S e e This is possible because the design

T a e information is stored in the source code ‑
BASIC LANGUAGE there is norepository to slow you downselina and get out ofsync! This also makes it

| | trivial to reverse engineer existing apps,
PowerBASIC Pro (Win&DOS) £210 | | and means that you can use existing
PowerBASIC DLL Compiler £106 version control systems. Together/C++

consists of 3 tools:
® Object Model Editor shows classes,

attributes, etc graphically. Use Coad,
OMT or Unified0.8 notation. Many
options for viewing, browsing &Sundry Controls

3D Graphics Tools 4.0 £130 filtering classes
EDI-VBX 1.0 £705 = Scenario View Editor models class
Gantt/VBX £195 1 dynamics using Coad scenario views
MediaKnife/VBX £290 (time-ordered sequence of object
VBX Artist £240 interactions). Identify use-cases and
Visual Instrument Panel Cntris £150 model each one with a scenario
VideoSoft VSView/VBX £105 InformationExportengine produces

Text Editor Controls OnneTinea we = tre
: ul , RTF or HLP. TemplatesTXText-Control Standard £205 included,or define your own

Tools This is the first time that an OO analysis
JET Inspector 2.0 £475 & design tool has become an integral
SpyWorks-VB 2.1 £100 part of the IDE - call usfor full details&
TMS Tools 1.1 £99 pricing.
VBAssist 3.5 £140 |
VB/DLL 2.05 £165
VERSIONS/VB 1.1 £135 = ‐ ee . ied /

fajor New Release of the Popular
L O W P R I C E S c Reporting Too!

» MICROSOFT & BORLAND. The latest release of Crystal Reports
« L a g a m n e . adds new flexibility to the Designer &

Engine that let you create new types of
report. New features include:

_ ® New Report Types include sub‑
reports, multiple section reports, form
reports, mail merge reports,

Borland C++ 5.0 conditional reports, query reports and
Delphi Desktop 2 Web-Ready reports
Delphi Developer 2 = New Report Designer with drawing‑
Paradox for Win95 7.0 ; style interface treats all items in a
Turbo C++ for Win 4.5 report (text, fields, sub-reports,
Visual dBASE 5.5 £260 graphs, etc) as suse that can be

placed anywhere and formatted withWITHFutTReHNCAL SUPPORT | the Format Editor

: = New DistributionOptions include
HTML, with enhancements to Word &

MSFortran PowerStationStd 4 £485
MSVisual Basic Std 4.0
MSVisual Basic Prof4.0
Microsoft Visual C++ 4.0

Delphi Desktop 2 £245, Excel. Distribute reports v i a e-mail,
Delphi Developer 2 £390 Notes or Exchange
Delphi Client/Server Suite 2 £1260 pe Datasities(Protea cost

include Informix, Mi
ABC for Delphi 1.0b £99 oie : Age. MSInternet Server, MS
Apiary Dev Suite for NetWare £195 Visual FoxPro, Sybase SQL Anywhere
Asynch Pro 2.0 for Delphi £135
Borland RAD Pack for Delphi £125
Charting Tools for Win - Delphi £180

& Web Server Activity Logs (NCSA
format)

Crystal Reports5 must now be the mostComponent Create £155
Conversion Assistant Database £98 Sonprehenee anaesi
Eschalon Power Controls £98 : :
Helping Hand for Déiphi £150 C++ COMPILERS

Borland C++ 5.0 £245
Borland C++ Dev Suite 5.0 £337

HyperTERP/Delphi £120
ImageLib Pro 16-bit £109
InfoPower £179

WinG Sprite Kit £99
. Salford C/C++ DOS Dev £195

TurboC++ 3.0 £66

ASSEMBLERS
Borland Turbo Assembler 4.0 £66
MSMacro Assembler 6.11 £114
Phar Lap TNT DOS Ext SDK 8 £460

Seas smnmemes:

Personal Eiffel £90
Professional Eiffel £465
TowerEiffel for Win32 Individual £495
EiffelCase for Windows
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Mayhem
Jules goes with the r
programming herd and gets caught
up in the great Java stampede.

Borland Developer Conference
news, some forthcoming events for
your diary, and the latest visual
Java tool.

Stamping out junk email, some rather
saucy sign language, and just what is
‘pgazonga’”?

REVIEWS

Java W o r k s h o p . . .6 7
Sun’s first truly graphical Java
development tool is a radical
departure from the interfaces we
have known and loved. Jon Vogler
takes a look at the latest beta release.

Paul Dunne peers under the l id and gets Inside
L inux , and Phillip Harris finds out a l l

about ManagingSoftwareManiacs.
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Getting the message......................19
Don’t talk to your GSM cellphone, let your computer communicate
with i t . Richard Griffiths explains the workings of the Short
Message Service.

TECHNIQUES

ExtendedWindowsAPIs....
Finding that FindFirstFile doesn’t work
properly, Dave Jewell extends i t .

Desiginga
network protocol
Peter Collinson had to design a
communications protocol. The easiest
route, in his opinion, was to look at what
has been done for the Internet.

Ofcoloured necklaces
W. Johnson presents a file encryption scheme and shows what
semaphore flags and necklaces really have in common.

S ie te TOMS te TO
Stockholmbynight.......
Peace talks on the template
Francis Glassborow reports.

ue bear fru i t in Stockholm.

THE BACK END
EXEDeals... 7
Free membership to B&T On-Line. Co;

SubscribersChub . . . . . . . . . . . . . c s s s s s s s s s s s s s s e s s s s s s s n s s s s s s s s s o s e s e s s s e c c e e e t s e s n n s e d

Special offers for EXE subscribers. This month Java books from
Addison-Wesley.

80

Ctrl-Break gets attackedby birds and
viruses and Object Lessons.
EXE D W e t r ys i s i s s a s s c e s s s s s c s c s s s s o s t e c c n a s s

Vol 11-Issue 4 /September 1996



winning WYSIWYG Help Authoring
you create your help filewithin an actu

/displaysJumps and Popups as in the
lication. i a
lick to test PopUps, Jumps, Windov

inHelp links in edit mode, noneedtc
t import of RTF files,

‘and names topics
styles.
ised project latneers FOREHELP

Help files.a a n 2.0 & 2.95
topics to help you link

xtsensitive help.
, sound and an i - *

your Help file and |
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irmultimedia
while editing.

-Create professional look
reate your own graphic buttons or

defined buttons. £55 t
- Hierarchical map of Win

n map of Web Sites and pages visit
It automatically as you “surf”. :

ive with your

@), CIRCLE NO. 782

He on l y h ad
to dealw i t h

But how many forces does your development
project have to deal with?

Multi platform support , change requests,
maintenance, process...
All these things affect the success of any
software development project.

Like New ton , you need rules to govern each
stage, managing the evolution f r om initial
concept to finished product.
Atria’s software configuration management
system gives you absolute control.

Find o u t how by calling us now.

ATRIA SOFTWARE
Wyvols Court, Swallowfield, Reading

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



f the 32 news stories printed in lastOneEXE magazine, eight,
including the lead story, concerned

products for Java ‐ Latté, J++, Visual Age
Java, WebXpresso, WinGen for Java,
Eleven, Amzi Logic Server’s Java Classes
and the OgJava Suite ‐ and another two ‑
Cactus, Intra ‐ contrived to mention Java
even though they were really about some‑
thingelse. This month, the fever hasspread
to the comment section: over the page you
will find Jules May questioning Java’s
panacea status, andof course you nowknow
aboutme.This is a hellof a lotof coverage for
@programminglanguagewhich in real life is
actually mostly used to implement Tetris,
andto display animations rather slowly.
I’m not alone in marvelling. Gordon

Eubanks is head of Symantec, a company
which pioneeredJava development environ‑
ments with Café (‘pioneer’ in this context
means to have done something more than
three weeks ago). Here he is, quoted in the
September edition of PCW: ‘Do I think
(Java] is over-hyped? Absolutely. Do we
over-hype it? Probably.’ If Eubanks, a dis‑
tinctly interestedparty, is preparedtoadmit
that things have got out of hand, then one
wonders just howout of control things are.

Another indicator that our bandwagon
has lost its brake fluid is the behaviour of
Microsoft. OS independence and machine
portability are aswelcome at Microsoft as
British gelatine in a German blancmange.
The companies one associates with the
phrase ‘Microsoft’s most bitter rivals’ is
surely the same set as those who have
backed Java the hardest: Netscape, Sun,
and, Oracle. Microsoft would have surely
killedJava if it could, andmay dosoyet i fi t
can. But right now it has beencompelled to
climb aboard to avoid being knocked over,
and is merrily creating IDEs, embedding
JVMs in Windows andsoon.
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What especially baffles me about this
fever is that the majority of people who are
getting feverish don’t seem to understand
what Java is. To cite a couple of personal
experiences from the last fortnight: someone
rangme up the other day and demanded ‘a
Java solution’. (I shouldexplain that I work
for a concern which sells compilers andadd‑
ons.) I offered himCafé. ‘I want to do televi‑
sionpicturesacross the Internet,with sound
and everything’, he said. ‘Will this help me
to that?’ I opined that it probably wouldn't.
‘So don’t bother me with this rubbish’, he
said angrily,‘just sell mea solution.’ The
conversation ended five minutes later in
mutual frustration ‐ I swear that the caller
believed I was holdingout onhim.

The second incident concerned aconsul‑
tant who came in to aska series of impres‑
sively fatuous questions about a certain
Visual Development Environment he was
evaluating. At the end of three hours, dur‑
ing which I had explained in detail about
the tool’s language,compiler, targeted plat‑
forms and soon, this manasks ‘Anddoes it
support Java?’ He didn’t know what Java
did, or why it was relevant (o r no t ) to the
development his company was contemplat‑
ing,orwhy it didn’t makesense to askabout
Java when it had just been explained at
length that this was a Pascal tool which
generated native Intel code: none of this
concerned him. He was a man who used
fashion ashisdevelopment methodology,so
heneededJava.

T’ve playedwith Java, and I have consid‑
erable admiration for a number of aspects of
i ts design. But the current climate is ridicu‑
lous. Technical issues are being completely
obscured by clouds of hot air. One of Bjarne
Stroustrup’s underrated skills, during the
first daysof his fame, was the way he always
keptC++’sadvantages in perspective.Would
thatJavahadsomecooler headsat thehelm.

Will Watts

EXE:The Software Developers’ Magazine
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Merlin: RIPOS/2?
he OS/2 newsgroups seem to haveTeerather quiet after the releaseof
Merlin, the beta programme for the

much-hypedOS/2Warp 4.0. TeamOS/2-ers
who hadquivered in anticipation for solong
appear to have been disappointed. Having
usedMerlin, I don’t entirely blame them.

Let’sface it:OS/2needsamiracle to save
i t . Among Merlin’s ‘killer’ features are a
revampeduser-interface, cute coloured tabs
in dialog boxes, and ‐ this is the biggie ‑
voice navigation and dictation. As long as
you've got 32MB+ of RAMand a Pentium
133, that is. So far, it steadfastly refuses to
understandmeunless I speak in anAmeri‑
can accent. As for the install program ‑
‘unfriendly’, ‘inhospitable’,and‘pleasemay I
abort now’are phrases which come to mind.
It’sall sofrustating because, once you set it
up properly, OS/2 is a tremendously good
operating system.

IBM’s answer to the dearth of native
OS/2 software hasbeen to get into Java i n a
bigway: Merlinwill r u nJava from the desk‑
top. Will the promised deluge ofJava appli‑
cations appear? Not if Microsoft has
anythingtodowith it ‐ anddon’t forget that
it was the cold shoulder from Microsoft, in
whose labs OS/2 originated, which mu r ‑
dered the nativeOS/2 softwaremarket.

Onarecent visit to theMicrosoftcampus
at Redmond, I came across a plaza paved
with plaques commemorating all the soft‑
ware that Bil l and Co. have ever released
(andvery extensive it is, too). There, hidden
away in a corner with other embarrass‑
ments such as Microsoft Delta (anyone
remember that?) and the disastrous Bob,
was the plaque for Microsoft OS/2. Sad to
say, this, and the apparently immortal stal‑
warts of Team OS/2, may soon be the last
memorials to a once-great OS.

NeilHewitt (no longer TeamOS/2)

5



C O M M E N T

Mayh€m!
he sound is faint at first ‐ a dis‑
tant, rol l ing thunder on the
horizon. Almost imperceptibly
at first, the volume grows, but
now it’s growing louder by the

second. The ground begins shaking, and
suddenly, a massive wall of movement
swings into view, and passes within a few
feet of me. It’s a stampede, diverting occa‑
sionally to draw new members out ofgroups
it passes, swelling the already crowded
ranks, and crushing all in its path with its
headlong inevitability. I reach in and pull
out one of the sweating, panting bodies. I
can see him clearly, now; it’s aprogrammer.

‘Let me go!’ he wails, ‘ I ’m being left
behind’. I look where the crowd is heading.
The Golden City on the opposite horizon,
the landof milk and honey,where nobody is
poor, the nerds are kings, coffee is free, and
the National Health system isn’t com‑
pletely bankrupt. I let him go, and as he
rejoins the herd, I can hear behind the
rhythmic sound of a mil‑
l ion sneaker-shod feet
the constant chant
‘Gotta go, gotta go,
gotta goto Java.’

Actually, it’s not
really a_ shining
city. It’s not much of
a city at all. It’s not
even much of a
town. If t ru th be
told, it ’s not much
more than

a planning application, but that’s where
they’re all going.

I eventually catch up with the herd
where it has stopped at a watering hole.
Java is all anybody talks about. ‘Platform
independent’ repeats one, endlessly, while
another replies ‘Standardised language’.
‘Applets, applets for all!’ sc reams y e t
another. One programmer is si t t ing in a
corner, talking to himself: ‘I’ve been to C,
and I learned my way about. I’ve been to
C++, and it was just like home, but differ‑
ent, and I still saw most of it ‐I think. Java
wi l l be just like those places, won't it?’ I
decide to collar him.

‘How about viruses?’ I ask. ‘Oh, I never
got sick in C++, onlya little tired. Nobody
wil l get sick in Java.’

Gentlemen! Listen to me! These
mantras you're repeating; don’t they strike
you asa teensy bit familiar? I mean, we all
knew Cwasn’t working, but that’s why they
invented C++. Platformindependent it cer‑
tainly was ‐ it wasjust as intractable what‑
ever the platform. Ada, and other more

ignored solutions hadthe same problem.
C++ sold because
it lookedjust like
C (one city map

EXE: The Software Developers’ Magazine

looks much like another, unt i l you t r y to
use the wrong one to get somewhere). What
about VBXs and OCXs; pre-packaged func‑
tions that anyone could use, only nobody
did because the packaging was too bulky
and they wouldn’t fit through the doorways.
What about p-code, which was precisely a
mechanism for movingbits of code in a plat‑
form-independent manner?

But Java won't be like those, honest,
Java is going to work.

Well, soit should; it’s interpreted,and it
straps onto a display manager so the code
runs on the display machine. Forgive me if
I ’m remembering wrong, but only three
years ago, weren't you telling me that dis‑
play and core code should beseparated?Yet
here y o u are try ing to pu t them back
together again. Oh yes, I remember, sepa‑
rating the parts made porting easier, and
the porting is done by the language
this time. So what about all the
languages which were trying
to do exactly th is t e n
years ago? What
about Actor, and
Smalltalk, and
any number
of research



projects? Oh yes, I remember again; back
then you had to beMicrosoft to achieve any‑
thing worthwhile. Now you have to be a
consortium comprising Microsoft, Apple,
Novell , I B M , and Uncle Tom Cobbeley and
all. That’s the only way that everybody can
agree on what they w a n t to achieve. Just
like Corba. Anybody remember Corba?

Java is different. Java is n o t a big con‑
sortium. Java is Sun, and Sunis just doing
what it wants. Whatever Sun says is right,
is right.

But , back in the bad old days, when
every machine was different, and ten copies
was good circulation for a program, every‑
body did what they wanted, and nothing
worked. When everybody started working
on similar things, like Basic and Pascal,
everybody did it slightly differently, and
things were terrible. Standardisation is a
good thing. You can’t have comms without
standardisation.

Java doesn’t have those problems. Java
has mechanisms to tell you what kind of
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Sodid the old printer drivers. Sodoes C,
with # i f . Are you seriously suggesting that
all the problems of portability can besolved
with #if?

Suddenly, there’s a shout. Over there,
on the horizon, there’s a new tree, perhaps
a new oasis. At any r a t e , it’s some other
stopping point on the way to the Golden
City. The chant s t a r t s again; ‘ g o t t a go,
gotta go’, and the massed herds are milling
again, pawing the ground, getting ready to
be o f fontheir gaderene rush. ‘Wait’ I shout,
‘There's nothing there!’, but it falls on deaf
ears. They're off again.

There’s nothingthere. No platform inde‑
pendence, no easy programming, no stan‑
dardisation or agreement. Every member of
that herd has a different idea of what the
promised land will be like. When they get
there, all they will find is a kit of parts, and
what they will erect for themselves will be
the same, hopeless, teetering muddle that
they built on all the other sites.

C O M M E N T
So, I leave them to their dreams, and

t u r n back the way they’ve come. But there’s
nothing there either; not a tree, not a bush,
not a house has been left standing. It’s all
been trampled into the dirt. That way is
only desert.

They might make it . This time it might
work. When they get where they're going,
perhaps there wil l be plans there that
everybody can work together to construct.
Perhaps there will be someone there who
can quell the infighting and motivate every‑
body together. Perhaps somebody will be
able to prevent thrusting new ideas from
being trampled by sheer weight of numbers
the moment they poke a shoot o u t of the
ground. Perhaps, this time, the dream can
berealised.There is something there; hope.
And that’s more than can be said for the
land they've left.

But there’s nothingreally there. There’s
just nowhere else to go. If I’mgoing to catch
up, I'd better start running now. Goodbye,
gentle reader, gotta go. a

Jules left, in the early hours ofthis
morning. He can becontacted, post

restante, at Java.
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Optimat++
Optimat++ Developer is the first RAD

standard O-O language, C++, with the
productivity of acomponent-centric
client/server and Internet development
environment. Includesa built-in copy of
32-bit Sybase SQL Anywhere RDBMS.
OCXs are automatically integrated, and
accessed with drag-and-drop

programming, dynamically generated wizards, and online reference
information. £139

BoundsChecker Professional
BoundsChecker Professional redefines
automatic error detection for C/C++
developers using Windows 95 or NT.
Professional Edition has breakthrough
technologies to capture even more
information, with extended API
compliance checking. Integration into the
VC++ environment, enables
BoundsChecker to be used at all stages

of development. New version 4.0 has Delphi 2 support and many
new features. f r o m £235-PS Soft-ICE/NT now shipping. £525

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

WatcomC/C++ version 10.6
Watcom C/C++ delivers a professional,
cross-platform 16-bit and 32-bit
development system that produces the
fastest executables for the widest range
of platforms. Using the same integrated
development environment, you can
target all platforms including Windows
N T, Windows 95, Windows 3.x, OS/2
Warp, extended DOS and more. New
features include: Blue Sky’s Visual

Programmer, MFC 3.0 for Win32 and direct support for popular
revision control packages. Special offer only £139

@PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR
IS NOT LISTED @CALL FOR OUR COMPREHENSIVE
CATALOGUE @ PRICES ARE EXCLUSIVE OFVAT

LONDON DELIVERY AT COST @ PRICES ARE
SUBJECT TO CHANGE - PLEASE CALL TO CHECK
@VISA, ACCESS, &MASTERCARD ACCEPTED WITH
PHONE ORDERS

f o rchoice Se
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Visual J++ Activates Java
nown until recently as ae
Jaka r t a , Microsoft’s CE a 21] ial fe eT

Visual J++ (VJ++) is a Java
development system based
around the Developer Studio
environment pioneered by
Visual C++ 4.0. The package
comes with wizards for build‑
i n g ActiveX components in
Java which can then be r u n
in a Microsoft browser.
ActiveX controls are sup‑
posedto beable to r u n in any
OLE-enabed application
suchasWord or Excel, and to
this end Microsoft has writ‑

NAG/ACE Fortran 90 is an
optimised Fortran 90 compiler
for Sun SPARCstations
runn ing Solaris 2 . The product

ten a version of the Java combines the NAGWare f90
Virual Machine ( J V M ) compiler front-end with ACE's
implemented as an ActiveX control which can bewrapped around Java ActiveX controls and ordinary CoSy back-end. Future
Java applets to allow them to run in non-browser environments. v e r s i o n s are planned for the

While Microsoft is at pains to point out that developers can easily use Visual J++ to write completely PowerPC range. POA. C
cross-platform standardJava applets, it isclear that the company wan t s tomakeJava/ActiveX astandard 01865 511245 for information
part of the Windows developer’s arsenal alongwith C++/MFC.With plans to port ActiveX to bothMacin‑
tosh andUnix, the need for across-platform control standard could pushJava to the forefront as theWin- The Forte Web SDK allows
dows development languageoft h e future. developers tobuild Forte
bAnnounced availability in October. » No price has been se t yet. applications which can use
»Microsoft: 01734 270001 »Fax: 01734 720002 Web browser asa client

instead of the usual Forte
. client software. The SDK is

ayes available at as i t e p r i c e of
_OxfordU n i v e r s i t yt ohost 1996 Developer Academy £20,000. 0 1 9 4 44
4 fter twosuccessfulyearsat Cambridge, the 1996VisualTools DeveloperAcademy - which this year

is supported byEXE‐ will take placeat KebleCollege,OxfordUniversitybetween9-12September. Year 2000 specialist Viasoft
_The conference focuses solely on practical visual development issues and features 48 sessions in four has introduced anew v e r s i o n

streams over thefirst three days,while the fourth day will begiven over to in-depthtechnical workshops ofESW, i ts toolkit for updating
andtutorials. software totake account of

An impressive rangeof speakers from the visual programmingworld is linedup, includingconference Year 2000 date change
chairman Peter J Morris of consultants The Mandlebrot Set ( a u t h o r of the well-respected Windows ‑
AdvancedProgrammingandDesign),andTimO’Pry,president ofMicroHelp ( o fUninstaller fame). Asan
addedbonus,all the speakers will be available on an individual basis throughout the conference.

Topies to be covered this year include: Visual C++, MFC, OLE, Client/Server, Visual Basic, WWW,

problems. Version 4.2 includes
testing andestimating tools
which help understand what
changes are involved in

Windows 95 and NT v
M F Cwhichwillenablethem tobecomeaMicrosoftCertifiedProfessional. ofSapphire/Web, the Web

Eachconferenceplacecosts£875which includesall documentation, full-board accomodation for three clc r t ina ins apple q
nights, and allsocial functions. The cost ofthe finaltutorial d a yis extra. cevaliiiala Bsave been
_ For more informationor to reserveaplace, callEmmaHilditch yelduaged: PrOvOusly Uiibx:
»Interactive InformationServices on01815415040 »Fax 0181974 5188 only, the 95/NT ve r s i o n s oe

support SQL Server, Informix :
Oracle, Sybase and ODBC out
of the box. Price £2995Tools.h++ gets zApped by RogueWave s i e h o r a p antes

\ Tersion3.0 of zApp Developer’sSuite, the cross-platformdevelopment system from RogueWave, sports
an extended set of user interface controls and integration with the Tools.h++ 7.0 foundation class The OSF DCEWeb

library.Although the traditional zApp function base is still supported, RogueWave believes that develop- technology a i m s tobring
ers will get the best out of the system if they move over to using the Tools.h++ function set. The additional security tocorporate Webs v i a

controls include tabbed dialogs, progress bars, tree control, and tooltips: most of these have been included an implementation of standard
to guarantee cross-platform compatibility with Windows 95. zApp applications can work with OLE drag DCE. The DCE Web server
and drop, and manipulate the system registry. There is nodirect OLE support for any of the other plat- implements both standard
forms, however. HTTP and secure DCEHTTP

Price is £1650 per single license,availableonWindows 3.x, 95& NT,OS/2,andUnix (HP-UX,RS6000, over any TCP networks.
IRIX,SunOS, Solaris andDEC OSF). zAppDS 3.0 is distributed in the UK byHypersoft Europe. 01189 508311
»HypersoftEurope:01273 834555
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Ross Dembecki, Group
Product Manager Desktop &
LANGroup, classifies
languages by ease of
learning as follows: ‘C++,
Delphi and Java, JavaScript &
VB Script, and HTML’. Maybe
Delphi is not that easy to learn?

BC++ 5.01, known as Li
will include bug fixes (no list
was available), ademo of

| Together/C++ and the full
Delphi 1.0.A major addition will

be the complete 32-bit MFC. A
_ Delphi update will support
~ ActiveX and the Internet.

Delphi is for Internet enabled
client/server applications,

_ Web based ones. IntraBuilder
generates HTML code

; automatically: forms are
transformed into HTML tables.
IntraBuilder is written in BC++
with MFC.

Latté will automatically correct
most common programming
errors via a limited DWIM (Do
What | Mean [and not what |
typed]). Latté iswritten in
Delphi and Java. This might
change s i n ce according to Pat
Vermont: ‘from Paul Gross
down, we have realised that we
can't rely onMicrosoft
platforms only. We have to
broaden our platform support,
especially Unix.’

Ivory is the codename for the
next release of Delphi
Borland want it to be a
‘component foundry’. Ivory will
generate VCLs, OCX, BAJA
and PowerBuilder objects... It
will sport support for ActiveX,
ISAPI and NSAPI. There will
be a Web module (similar to
the data module).

10

Borland hand in handwith Sun
hisyear’s BorlandDevelopersConferencewas at Anaheim.
It was a packed week of seminars under the hot sun of

California. Last year’s conference keynote speech featured
GaryWetsel ( thenPresidentandCEOofBorland). Since
hisresignationnoone hasbeennamedyet asa replace‑
ment and the conference was opened by Paul Gross,
Senior Vice-President of ResearchandDevelopment.
PaulGross,Zack Urlocker (d i rector of Delphi product
management) and Eric Schmidt (Chief Technology
Officer of SunMicrosystems) all denied beingrunners
up for the job. You may wonder whya journalist asked
this questionofthe outsider EricSchmidt?Apart fromthe
fact that hewas the first guest keynote speaker onMonday,
Sun and Borland doseem to befighting the same battle: Java,
JavaScript, andBAJA. This is the object model used in Latté: the Bor‑
land Java Architecture which has been adopted aspart of the Java Beans standard by Sun. Paul Gross
said that ‘BAJAandJavaBeansare all aboutworking reuse through components [givingdevelopers] Plug
and Play application components’.

Eric Schmidt described Java Beans as ‘the final missing link [between] applets to real applications’.
The future ofSunandBorlandis certainly becomingmoreandmore dependant on the success ofJava, and
Schmidt isn’t in any doubt about i t . He told us duringhis keynote that ‘Java is buzzword compliant and
network aware, it wil l survive for a long time, 20 to 30years at least’!
» Borland: http://www.borland.com %BorlandUK: 01734 320022

Il Latté,e’ pronto?
‘ostannouncementsmadeat theconferencewereaboutproductsthatwillbereleasedlater this year
or at the beginningofnextyear.Wedidn’t get theusualstack ofCDspackedwithapplications:just

oneCDwith acopy of the presentations.Allproduct lineswere coveredin separate tracksbutthe starsof _
the showwere definitely Latté and IntraBuilder(seeEXEAugust ’96pp. 7& 8). IntraBuilder was put on
theWeb rightat the end of the conference. Those are the products Borlandwas willing to talk about. :

AfterEXEsawa briefmentionof the codenameProntoin aleakeddocument,wewanted to knowmore. _
Borlandis not apparently willing to makemuchcomment onthis untilDecember.Henceall that follows
is mostly unconfirmed.To start with, two product groups seem to have somethingto dowith Pronto: the
C++ and Delphi ones. The goal of Pronto is to make BC++’s compilation as fast asDelphi's: this was as
much asZack Urlocker was ready to admit. The best way to reduce compilation time is to reduce the
amount of compilation! To dothis, Prontomight use the same technique asthe next releaseof Delphi,ie
compile most of the common code found in applications into DLLs which need only be compiled and
installedonce. Borlandcalls these extendedDLLspackages.They are signedwithaCRCandallmethods
are exported (no more Complib).

Another unacknowledged goal of Pronto which would make sense would be to unify the component/
objectmodel across languages.With the BC++update (available lateAugust),C++ programscancallDel‑
phi forms and this is the first step in amore complete interoperabilitybetween languages.Forcommuni‑
cation, Borland seems to have already chosen the COM interface asa standard.As regards to the object
model, the situation is less clear: DelphihasVCLs andLattéhasBAJA.

Fromthis it seems that next year Borlandwill have Ivory (anewDelphi), LattéandprobablyPronto
(or BC++ 6.0). The next big question is, when will Latté and Pronto be available? One rumour heard ‑
recently was that Lattéwill bein the shops byNovember.PatVermont,Group ProductManager Inter‑
netProductGroup,saidthat abetawouldbeonBorland’swebsite in ‘8to 12weeksandt h a tit wouldship _ »
at the endof theyear’. ButoneBorlandemployee (whoobviously hadn'tbeenbriefedabout thesecrecyof _
Pronto) toldus that Prontomight appear before Lattéand that neitherwouldbe here this year whereas
the officiallineis that Lattéshouldship in 1996andProntodoesn’t exist...

Client/server and the Internet ‐ together at last!
he secondkeynote at the BorlandDevelopersConference was byone-timeEXEcontributor Christine
Comaford (EXE April ’96). For anyone who has not already seen her in public, shewas asprovocative

as usual. She started with this dialog alleged to have taken place in the beginning of 1995 ‐ Bil l Gates:
‘With software wecan doanything...’; Christine Comaford: ‘Show usWindows 95’!

Here’s one piece of advice grabbed from her fast-paced presentation: when developing for
intranets/Internet donot start from scratch, reuse any client/server work that you have done. And two
tips: onaWeb site ‘completea task within 3jumps ‐ don’t makeusersbacktrack to the home page to com‑
plete a task’; ‘Planon three to five content developers for each software developer’.
» http:/ /www.christine.com
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THE POWER OF LOTUS NOTES 4 APPLICATION DEVELOPMENT

CodeBase
Database M a n a g e m e n tfor Programmers

High performance database management for
C/C++, Visual Basic and Delphi programmers.

- Query millions of records in a single second.
- share d a t a , index and memo

files. -choose your
desired configuration - transaction
processing, intelligent que r i es and logging
- read a data file in as little as 78k.

U s e¢
or De

de Bi

With Telephony Toolbox y o u can ‘telephony enable
your ex is t i ng Windows s o f t w a r e without g e t t

b o g g e d down in the technical complexities of
telephony. Create a simple TAPI or TSAPI dialler in
10 minutes!
A P I comes as D L L ( 1

" Easy. W

No run

V B X , O C X ( 1 6 / 3 2

TAPI/TSAPI dial

h a r g e

p o r t via stand:

ludes easy to fi

Supports the f o l l o w i n gc

g e t DDI - get CLID

WAV/MIDI
WAV i

od line to WAV fi

M I D I w i

ke the right connection
DataDirect Developer’s Toolkit g i ves you
acomplete high-level API to eliminate the
complexities of multiple DBMS access and
data manipulation. Includes ODBC drivers
for development, and a complete set of database tools and
utilities, including: a query builder for point and click query
generation, func t ions and debugging utilities. Comprehensive
documenta t ion , on-line help and sample code included.

Supports a l l Ma jo r PC and SQL databases,
gateways , platforms (incl.Macintosh and UNIX)
and development e n v i r o n m e n t s

CALL
NOW
QBS Software Limited

11 Barley Mow Passage
London W4 4PH

Phone: 0181 956 8000
Fax: 0181 956 8010
BBS: 0181 956 8011

* p r i c e s exclusive of shipping plus VAT

r further detail
t h a n a h u n d r e d d e v e l o p e r s ’
m e s s a g e t o i n f o @ q b s s . c o . u k .
t h e w o r d s ‘ h e l p ’ a n d ‘end ’

only £295
.complete with the Lotus Notes Tool Set

o n s e p a r a t e l i n e s . O r v i s i t o u r

new W e b s i t e s t ? h t t p : / /www.qbss.com/ G y m

y

o
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Lotus
Working Together

S-Designor AppModeler
AppModeler accelerates development by

a u t o m a t i c a l l y g e n e r a t i n g application objects,
supported f o r PowerBuilder and Visual Basic

Robust physical data model ing features let you define y o u r

database’s characteristics: tables, columns, keys and
referential integrity, views triggers and store procedures,
storage parameters
Genera te , reverse eng inee r, maintain and document
database f o r desktop databases and SQL Anywhere
(desktop v e r s i o n ) o r for 30+ DBMSs ( f u l l v e r s i o n ) ,
including Oracle, Sybase, D B 2 , Informix...

ce with your 4GL tool through extended attribute
Full mn: £559

Desktop Edition: £159

&Powersoft
te applications by creating objects based on your

ysical data model and specific templates for the targetpatrianttool

Add dynamic spreadsheets, stunning charts,
a versatile text e d i t i n g ,and powerful spell

checking to your Windows applications Z yO
The Visual Developers Suite Deal includes f o u r 2g
powerful OLE:Custom Controls.(OCXs) that addf i
significant, functionality’ to applications built in ¥
Visual Basic, Visual C++, Delphi, PowerBuilder,
and any development environment that supports
OCXs. The Suite includes 16 and 32-bit OCX
cONtrOlS\to Support\Windows 3.x, Windows 95 and
Windows NT.

Formula One: the perfectaddition to applications that r e q u i r e numerical
computations, data grid§, Ofdatabase reporting.

n C o m p o n e n t Stee

VisualWriter: for a p p l i c a t i o n sthat require word process ing, text formatting
and WYSIWYG output
First Impression: the best tool forilustrating data in your app l i ca t i ons .

Visual Speller: For powerful and versatile spell checking

CRYSTAL REPORTS
For developers, Crystal Reports’ unique architecture c o n s i s t i n g of Lep>
a 16or 32-bit Report Engine D L L a n d open APIs m a k eit the Bs

pits anOLE Control, VBX or VCL woseamlondly mopsRYSTAL

REPORTSreports i n t o database applications
C r y s t a l Reports allows you totake full advantage of a n y Windows
o p e r a t i n g s y s t e m . With 32-bit, y o u benefit f r o m improved speed
better m e m o r y management and a m o r e stable work e n v i r o n m e n t

Microsoft, I B M , Borland, Hewlett-Packard, Symantec. Whe

y o u ' r e in good company
shrinkwrap programs

n you use C r y s t a l Reports
bundle C r y s t a l Reports i n their

289 n i v a c i v e
Multi-licence

Pricing Available

- more than 100 leading vendors

Limited time special offer
Upgrade from your current reporting tool to

Crystal Reports Professional for just £149 - save £140!

CRYSTALA S e a g a t e Software Compan

and FREE software CaBIOONS ake
w i r e d ? Y o u c a n n o w p i c k u p d e t a i l e d i n f o r m a t i o n o n m o r e

p r o d u c t s b y s i m p l y s e n d i n g a
Y o u r m e s s a g e s h o u l d c o n t a i n ane



Two additional Object
Managers are available for
ObjectStore Object Forms,
the Internet OO
development environment.
Covering time series data
and spatial data types,
these Object Managers are
targeted at applications such
as GIS and telecoms. The
Spatial Object Manager
weighs in at £1895, the Time
Series Object Manager at
£595. 01344 458200

Release 3.2 of Wind/U, the
Windows/Unix cross‑
platform development
environment from Bristol
Technology supports multi‑

Version 7.2 of Source
Integrity from MKS isa fully
GUI v e r s i o n o f the P C

v e r s i o n control tool for Unix
developers. It features all
the functions of the
previously-released v e r s i o n

7.2 for Windows and
presents an indentical
interface for cross-platform
developers.
Price £375. 0171 624 0100

Developers w eed VBA
functionality without the
pr i ce can check out Sax
Basic Engine Pro v e r s i o n

3.0. The Basic Engine is an
ActiveX control which can be
embedded into applications
and development
environments alike and
supplies all the functions of
Visual Basic 4.0. Priced
£345 with no runtime fees
required. 01344 873434
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NT4.0 brings single wine code-base nearer
LB ee as schizophrenia

about wri t ing for both
Windows NT and 95 is almost
over with the release of Win‑
dows NT 4.0. The system,
which has been in develop‑
ment for over a year and went
through two wide betas, incor‑
porates the Windows 95 shell
and supports a number of
additional Win95 APIs previ‑
ously unavailable in NT. Some
support is still missing, in par‑
ticular true Plug-and-Play,
but it does detect n e w devices
at startup and, if i t knows
about them, installs the dri‑
vers relatively transparently.

The shell implementation is complete: those who have used the Shell Update Preview for NT 3.51 or
NT 4.0 beta 1 will know that quite a lot of the functionality of the Windows 95 shell was missing from
these versions, and the two shells were sufficiently different from a programming point of view to break
Windows 95 shell extensions. With the full shell API set implemented and total look-and-feel integration
it should be possible to write a large proportion of n e w applications to a single Win32 code-base and feel
confident that they wil l r u n on both NT and Windows 95 without change.

Internet Information Server 2.0 is included in the package for both Workstation and Server editions,
but one promisedelement missingis Network OLE support. Microsoft apparently cannot get this to work
yet and rather than delay NT 4.0 any further has dropped it from this release.

According to BillGates, NT 5.0 is already in development in the labs at Redmondand may incorporate
more of the ‘Cairo’ technologies. While staying tight-lipped about the product at the moment, Gates did
confirm that in the next releaseat least Windows NT and Windows 9x wil l remain separate products and
that ensuringAPI compatibility between the products would bea major concern for the company.
» NT Workstation 4.0 is priced at £250 » NT Server 4.0 is priced from around £500.
» Microsoft:01734 270001 » Fax: 01734 720002

Software Developer’sChallengeto benefitNSPCC
hea Internationalhas announced that this year’s Software Developer’sChallenge, tobeheldat
Dev/WebDev’'96on27-28 November,will benefit the NSPCC.Opento allentrants,the Challengewill

take place over one day; visitors will beencouraged to observe the competitors at work.While the choice
of development tool will beleft open to the individual competitor, the specification for the applicationwill
be providedby the NSPCC (although it has yet to beset).

This year’s competition will be split into several levels to accommodate both professional developers
and amateur programmers alike, with a runningcommentary to be providedto visitors by specialistmon‑
itors who will observe the development effort.

Both the Challenge and the SoftDev/WebDev'96 Show are supported by EXE, and developers who ‑
wouldhaveenteredEXE’sownChallenge‐ whichunfortunatelyhadto becancelledearlier thisy e a r‐are
encouragedto take part.Toenter,callJonHowellat organisers InteractiveExhibitions. _
» InteractiveExhibitions01815415040

Powerbuilder joins the Web bandwagon with web.pb
oldly going where only thirty or forty companies have gone before, Powersoft has announced web.pb,

B: technology which extends its PowerBuilder product to a full Web client/server development envi‑
ronment. Using web.pb, existing PowerBuilder applications can beretro-fitted for the Web, or new pur‑
pose-built applications can be written which take advantage of the browser client. As well as standard
CGI, web.pb wil l support Netscape’s NSAPIand Microsoft’s ISAPI.

On the opposite side of the fence is the PowerBuilder Window (sic) Plug-In, a Netscape-compatible
plug-in which completes the circuit and makes it possible to use PowerBuilder applications within the
browser environment.

The tools are in beta at the moment,but willbeincludedin the next releaseofPowerBuilder.They will
form part ofSybase’s plan to Web-enable their entire range ofclient/server products,web.works. Betaver‑
sions can bedownloaded free of charge from Sybase’s Web site, while final versions are expected ‘within
the third quarter’ ‐ in other words by September.
» Sybase Powersoft WWW site URL:http:/ /www.powersoft.com ® Tel 01628 597100
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arted runningOS/2 Warp Server on all my networks and guess what?

y rainy days are over.”
It was time to consider consolidating his mixed

Umbrella
_ . . . . . . environment network onto a single operating

system, soSteve Conaway, Director of Computer Services at the
FinancialTimes, decided to check ou t the new release of OS/2
Warp Server. In notime at all,Steve was waxingpoetic over OS/2
Warp Server's ability to handle blockbuster-sized databases
and make Internet and Intranet access a breeze. Hewas also
impressed with all the advanced printing capabilities and
management features that simplified the running of both his
network and his life. From now o n , Steve definitely regards his
OS/2 Warp Server ashis umbrella network operating system.

To find o u t what got Steve so excited, call 0800 96 90 45

for your free 60-day evaluation copy of Warp Server, or you
can visit o u r web site at www.software.ibm.com/info/ws031.

What’s m o r e , if you buy both Warp Server and Lotus
Notes before 31st October, you can save hundreds of pounds.
There’s nobetter way todemonstrate fiscal responsibility.

Send this coupon to IBM United Kingdom
Limited, FreepostANG 5023, Winterhill, Milton
Keynes MK6 1YL, or fax it to: +(45) 48 101999.

O Yes, I would like t o r e c e i v e m y free 60-day
evaluation copy of Warp Server.

Name: a2

Surname:

Job Title:

Company: a n s : oa

Address: _

C Iw i A g 0 0

City: Postcode: _

Country: _

Telephone:

Fax:

e m i t SS Solutions for asmall planet
The IBM home page is l o c a t é d at www.ibm.com IBM reserves the right to modify or withdraw these p r omo t i o n s at any time. Offers e x p i r e on or before 3tst October, 1996



SWEEP an t i - v i r u s products f rom Sophos.

SWEEP is available fo r DOS , W indows , Windows 95, Windows NT,
NetWare, OpenVMS, OS/2 , B a n y a n Vines and U n i x , and features

a ] TECHdy InterCheck technology f o r client-server protection of networks.

SWEEP is developed by one of the world’s mos t experienced teams

o f a n t i - v i r u s experts. The same team also provides 24-hour technical
support, 365 days a y e a r .

h a V e For m o r e information, contact us today.

O|PIH|O}
D A T A S E C U R I T Y

Sophos Plc * 21 The Quadrant * Abingdon * OX14 3YS » England
Tel 01235 559933 * Fax 01235 559935

one
Email i n f o@so p h o s . c om* http://www.sophos.com
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Letters may be edited.

Pgazonga
Exactly ten years ago, I had the luck to finda
way touse the Emacseditor onthe Multicswe
had at University Paris 6. I ts use was not
allowedforstudents. I can’t remember thepre‑
cise details but I found a reproducible way to
crash Emacs. When it crashed it filled the
screen with the word ‘Pgazonga’. For the past
decade I hadsleepless nightswonderingabout
the meaning of this word. I recently tried an
AltaVista search but didn’t have any success.
I eventually asked the author of Multics
Emacs: do you remember this word? Does it
have any meaning? - Ed

Mais,certainement!
This will require some familiarity with

Lisp. I doubt it ‘filled the screen’ with i t , it
probably mentioned it in an error message.

Lisp supports a facility called catch/
t h r o w, which effects a nonlocal transfer of
control, from an active environment to a call‑
ing environment, aborting all called environ‑
ments in between. The form which invokes
this looks ( i n Maclisp) like this:
( t h r o w v a l u e f o o b a r )
and the form
( c a t c h ( d o - t h i s h e r e ) f o o b a r )
returns either the value o f ( d o - t h i s - h e r e )
or the value of v a l u e when the t h r o w above
is evaluated someplace within the execution
o f  ( d o - t h i s  h e r e ) .

The symbol f o o b a r ( i n this c a s e ) is
known asa ‘catch tag’, and is used to associ‑
ate catches with throws.

Now for the specifics:
‘Gazonga’ is a comic-strip phony-Italian

word probably dating from the 30’s or 40's. It
might have occasionally shown up in my
childhood (born‘50) in old moviesor comics. It
has no meaning as far as I know, except it
sounds Italian and colourful. Perhaps some‑
body might say it to accompany a punch in
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the nose or other crude violent act, the wave
of a handkerchief over a magician’s hat, or
some other situation appropriate toa talis‑
manic utterance. It is what today would be
called ‘Manga word’ in Japan.

In Multics Emacs, the catch tag for ‘top
level’, ie, the command loop, was ‘gazonga’. I
probably chose this term because it evokedan
onomatopoeic sense of a speedy projectile
being shot downward, in this case, control,
from the deep levelsof Emacsexecution to the
top-level command loop. It should never have
been visible to anyone, even extension writ‑
ers, because the primitive ( c o m m a n d ‑
a b o r t ) was provided to throw it , and it’s no
one’s business who catches it.

Multics Emacs, like its author, is very
fond of foreign-language terms and expres‑
sions (language being one of my life-long
interests), and included a panoply of func‑
tions ( le t alone code c o m m e n t s ) borrowing
from German, Lat in, and French, most of
which ( b u t not a l l ! ) were invisible to the
extension writer ( le t alone end-user). A docu‑
mented variable ( d e r - w a h r e r - m a r k ) was
even, ascanbeseen, (inadvertently) in incor‑
rect German syntax (should be ‘die wahre’).

Sothe internal function that threw to com‑
mand level, that t h r e w gazonga, as it were,
was named j e t t e u r - d e s - g a z o n g u e s , the
latter being what I assumed the reasonable
translation of this non-term into French.

Now when the minibuffer was up, and
some command caused an abort, ie, called
( c o m m a n d - a b o r t) , this normally would b e
caught by the minibuffer, so that editing in
the minibuffer could continue - the
minibuffer’s recursive command level would
set up a recursive ( c a t c h . . . g a z o n g a )
that would trap these aborts.

But in those days it came to pass that this
was foundnot to beadequate ‐ whenyou type
‘control g’ to abort out of the minibuffer, you
do not want it to be caught by the recursive
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catch. So for this, I invented ‘les petites
gazongues’, the ‘p’ is for ‘petites’, and hence
‘pgazonga’ ‐ the ‘petites gazongues’ were con‑
tinued ‘smaller’ and more agile than the reg‑
ular ones because they deftly slip through a
catcher of ‘regular’ gazongas, such as the net
set up by the minibuffer,and sink all the way
down to the bottom, ie, top command level
(pardon the upside-down confusion, Multics
was highly ‘stack oriented’, ie, top of stack =
more levels into code). Socontrol-G invoked
the function j e t t e u r - d e s - p e t i t e s ‑
gazongues to throw back to top level.

Of course, they were supposed to be
caught by top level, and that’s how it was all
supposed to work. The bugyou are somewhat
belatedly reporting is almost certainly some
esoteric case (during startup, perhaps?)
wherein the catch for p e t i t e s g a z o n g u e s
(pgazonga) was not set up , and a throw to
that tag failed to find a catch, and hence the
error you probably saw.

Have I mademyselfperfectly clear?
For the definitive paper on Multics

Emacs (1979, but in nice HTML) , please see
http:/ /www.best.com /~thvv /mepap.html.

BernardS. Greenberg
bsg@basistech.com

Jules vs the Restof the World

Dear Sir,
I have followed the Jules vs the Rest of the
World debate withgreat interest. I canunder‑
stand why you would rather have correspon‑
dence on IT matters but in my experience
most programmers I havecome across seem to
delight in such non-IT related matters which
perhaps explains the level of mailyou receive
on the subject. I wonder if there is a forum
somewhere that would welcome such debate?
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C O M M E N T
Anyway, I have two items that may beof

interest to y o u r readers. I have recently
begun using a shareware installer that was
not mentioned in you review in the April ’96
issue. The package is called InstallWare and
is available from CompuServe or perhaps
from the author at 102545,1673@com‑
puserve.com. I have found it to be perfect for
the needsofa small installationsystem andit
handles all of the usual features. The down‑
loadset from CompuServe allows a user to try
all of the features before purchase (registra‑
t i on ) and I can strongly recommend it .

The second item is a cry for help. Many
years ago I came acrossa ‘trick’ in assembler
that returned the remainder of an integer
division without actually performingthe divi‑
sion operation. It used ( i fI remember cor‑
rectly) just three simple operations and it
went something like ‘XOR the dividend with
the divisor-1 then subtract the divisor’. It
really was assimple as that, although that is
not i t . With the passing of the years the
actual methodhas n o w passed into myth and
no-one believes me. I have tried many, m a n y
times to reconstruct the method but have
failed miserably- does anyone out there know
what it is? In fact are there any other inter‑
esting tricks, in assembler or otherwise, that
can be dredged up from the time when pro‑
grammers were mighty heroes who battled
against the forces of evil using only hand‑
crafted code cut from livingRAM?

Marvey Mi l ls

Whata load of junk

I would like to add my voice to Jules’ in con‑
demnationof the appallingflood ofjunk email
that is released as soon as one ventures onto
the web. Perhaps I might dothis by providing
the text of my current web page:

Today I receivedseventeen mailmessages
‐ t w o of these were useful mail, the other fif‑
teen were junk advertising.

Of these fifteen all of them were from the
United States of America ‐ in fact all of the
junk email I have ever receivedhas been from
the USA. Of these several were advertising
products or services that could only beuseful
to Americans (which I am not), and some of
these indicated that ‘research showed that I
would beinterested in their products’! Three
of the fifteen were from AOL addresses (th is
percentage is typical in my experience), and
others had come via AOL addresses like
wolist@aol.com, which indicates that AOL
itself provides bulk mailing services (I have
asked themabout this,but receivednoreply).
A numberof them were people to whom I had
already sent the requisitie remove reply.
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This flood started when I cre‑
atedmy web page, andhas contin‑
ued unabated. I have flamed the
senders of this junk, but as they
are mostly autosenders this has
little effect; I have (on advice from
AOL) sent complaints and copies
o f all junk from AOL t o s e ‑
mail1@aol.com, which is supposed
to deal with mail abuse; I have also
mailed p o s t m a s t e r . . . for several o f the
worst offenders (I understand that all ne t
sites are supposed t o have a p o s t m a s t e r
address, although it seems that many don’t).
All to no avail.

I wouldn’t mind quite so much if I could
just throw this junk away as I do with the
junk snail-mail, but every i tem has to be
examined to find the correct reply address
(usually different from the sender, so I can’t
just press reply) and the correct way to get
removed from the autosender database
(remove in the title, in the body, etc.).

I only generated a web page for fun, and I
havebetter things to dowith my time than go
through this incessant palaver wi th junk
mail ‐ I use email to communicate! For this
reason, I have decided to removemy original
web page ( o n which I worked ha rd ) and
replace it with this.

the comma the only square that is two less
than a cube followed by the maximum num‑
ber of pieces into which a pancake can be cut
with six slices. (Thanks to The Penguin Dic‑
tionary of Curious and Interesting Numbers
by David Wells for al l but the first). Let’s see
a spider work that one out!

DaveMidgley
email address supplied

6 of the best

Dear Sir,
I just wanted to say how much I wholeheart‑
edly agree with John Watson’s diagnoses of
(some of) the problems bedevilling software
development. John rightly points out that
suppliers and customers need to be aware of
these issues. The problem is, how do we edu‑
cate them ?

Part of the problem is that people a r e
rarely held to account for defective software
development or purchasing decisions as they
would be in other professions.

The other part of the problem is that we
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still
seem to
lack hard data ‑
the real numbers that
can make a sound business
case for doing things in a profes‑
sional manner. It may be that such evi‑
dence exists but is only reported in obscure
technical journals which are never read by
those in power because they’re too busy
searching for the ‘magic bullet’ software
tool that wil l ‘slash development times’.

PhilipReeves
KnowledgeEngineer

email address supplied

I would like to hear from people who
agree with me, or who have any ideas
asto how to publish a web page with‑
out getting drowned in junk. My Com‑
puServe ID is a sixties carpet cleaner
followed by the 3rd Fermat prime,and after

| need somebody’s reld

Dear Sir,
I was fascinated by your article on producing
Windows help files in the July issue of EXE,
but baffled by what it says at the top of page
57. In English sign language the symbols
read ‘Hope Europe Lesbian Rocket’, while in
American sign language it says ‘RELD’.
Could you elucidate?

John Winters

Ahem. W e w e r e t r y i n g t o spel l ou t
‘HELP’,of course. Apparently, o n e of o u r
characters ( t h e fi rs t o n e ) go t mixed u p .
N o t w i t h s t a n d i n g t h e f a c t t h a t ‘Hope
Europe Lesbian Rocket’ sounds l ike one
of those groups in the Eurovision song
contest who n e v e r score a n y points, we
hope tha t no-one w a s too offended by
the mistake. I t ’s nice to k n o w that EXE
readers are so observant, although fun‑
n i l y enough no-one seems to have spot‑
ted the dots and dashes at the back of
the Feb rua ry 1996 issue wh ich p r o ‑
claimed ‘Nex t issue of E X E in Morse
code’! Unlessy o u know otherwise... -Ed
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Gettingthe
(shor t ) message

GSMdigital cellular phones
can do more than just voice
calls. RichardGriffiths
shows how to falk to the
Short Message Service.

hy all the noise about digi‑
tal mobile phones and
computer communica‑
tions? It may be trendy to
dial the office LAN from a

rowingboat on the Serpentine but there’s lit‑
tle in it for software developers. Users buy a
cellular phone and a datacard and then sim‑
ply plug them into the software they’re
already using over a land line. That’s what
the card’s for, isn’t it? To make aGSM phone
look like a modem. Apart from some forth‑
coming extensions to the AT command set, a
datacard isn’t very interesting. Communica‑
tions programs don’t care whether the con‑
nection is beamed through the ether or
squeezed through buriedcopper ‐ digital con‑
nections are just clean versions of analogue
ones, aren't they?

Well, not quite. First of all, voice, fax and
data are different types of call on a digital
connection.Additional services are available,
such asCallingLine Identity (CLI).And then
there’s the Short Message Service (SMS) .
Conceived originally asa pagingmechanism
for advising mobile phone users that voice
mail is waiting, SMS is now increasingly
used as a messagingservice in its own right.

Figure 1depicts an example of phone-to‑
phone SMS exchange. The sender uses the
phone’s keypad to create and send a short
text message ( 1 ) . The network routes the
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bits can be set for:
such as ‘Storein

Table 1 ‐-Sendingan SMS in Block Mode.

message to its Short Message Service Cen‑
tre (2)andstores it on a computer (3).When
the recipient switches his phone on (4), the
phone sendsa signal to the network indicat‑
ing that it is ready to receive (this signalling
occurs every time a phone is switched on ) .

The network detects the ‘on’ signal and
locates the phone. The Service Centre is
notified that the phone is on and transfers
the message ( 5 ) from storage to the net ‑
work,whichdelivers it to the phone (6). The
phone displays the messageon i ts LCD
panel until the user cancels it.Themessage
is delivered to the phone immediately if the
phone is already on. Short messagedelivery
uses the phone’s signallingchannel, rather
than the voice channel. Delivery occurs
without a call being made to or from the
recipient’s phonewhich can beeither stand‑
ingbyor makinga call.

Messages are stored in the phone or in
the Subscriber IdentityModule,or SIMcard
(the small cardthat you insert in the phone).
The Service Centre delivers as many mes‑
sages as it can, unti l the storage limit is
reached. The rest of the messages are deliv‑
eredwhen storage space is freed by the user
reading and deleting messages. A phone
usually has capacity for about 10 messages.
Some networks offer an acknowledgement
service: each time a message is successfully
delivered to its recipient, the ServiceCentre
indicates this to the sender, using another
short text message.

SMS cocktail parties
As the name suggests, the service provides
only for short messages ‐ the limit is 160
characters. Typing messages on a mobile
phone keypad with multi-function keys is,
to say the least, awkward. What rescues
SMS from the status of interesting novelty
is the fact that the keypadisn’t the only way
into the world of short messages. There are
two other ways in ‐ data interfaces to the
phone and to the Service Centre. This
enables computer software to speak SMS
andopensupahugepotentialfor short mes‑
sage applications.
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First let’s look at interfaces to SMS via
the phone. The GSM standards are owned
by the EuropeanTelecommunications Stan‑
dards Institute (ETSI) . SMS is defined in

standard GSM 03.40 - Technical Realiza‑
tion of the Short Message Service Point-to‑
Point. ETSI also defines interfaces between

WY
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the phone and terminal equipment (ie com‑
puters) in two other standards: GSM 07.05
andGSM07.07.A grasp of these three stan‑
dards is essential if you want to hold your
own at SMS cocktail parties. GSM 07.05
defines the interface for SMS functionsonly.
GSM07.07 definesthe interface for allother
phone functions (ieeverythingbut SMS).

The key point to remember is that a soft‑
ware application talks to the phone, not to
the network. Although the title of GSM
03.40 might lead you to expect otherwise,
SMS is really a store-and-forward service,
n o t point-to-point. The application hands
the message to the phone for onward trans‑
mission. The phonemay not beable to send
it immediately but will hold it until it can:
the application does not necessarily have to
wait for it to doso.

SMS hasa four-layer architecture:
Application Layer, Transfer Layer, Relay
Layer and Lower Layers (sic). The phone
implements all four layers. See Figure 2.
The Application Layercontains the applica‑
tion interfaceandall the human interface ‑
message construction, editing and display.
The application layeruses services provided
by the Transfer Layer. A Transfer Layer
entity exchanges SMS-TPDUs (Trans fe r
ProtocolDataUn i t s )with a peer layer in the
Service Centre.

Three application interface protocols are
definedbyETSI in GSM07.05: Block Mode,
Text ModeandPDUMode.These are differ‑
ent ways of achievingmuchthe same thing,
but each protocol hides the Transfer Layer
services differently. It is not clear why three
protocols have been defined ‐ they overlap
in function and are clearly the result of two
different lines of thought, as can beseen in
the box Three roads to SMSon page 24.
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Table 2 ‐-Sendinga message in Text Mode.

GSM 07.07 provides an AT command
interface for comprehensive control of non‑
SMSfunctions.UsingGSM07.07 commands
you can, for example: find out the type and
manufacturer of the phone; dial numbers
held in the phonememory; set the call mode
‐ voice, fax, data; dial and
hangup; enable data com‑
pressionon data calls; set call
barring functions in the
phone; enable Calling Line
Identity to be displayed ( i f
that service is providedbythe
network); check battery sta‑
tus; check received signal
strength; search, read and
write phone numbers held in
the phone...

SMSapplicationsmay use
amix ofGSM07.05 and07.07.Forexample,
Block Mode might beused to handle SMS,
with selected 07.07 commands used to mon‑
i t o r the phone and provide access to i ts
stored phone numbers.
A single Short Message can transfer 140

bytesof user-data. GSMuses a 7-bit charac‑
ter set by default, and the user-data part of
the SMS-TPDUis packedin suchaway that
the space is sufficient for 160 characters.
Other character sets are available and all
such things are described in yet another
ETSIstandard,GSM03.38.
Microsoft’s Telephony API (TAPI ) lies

somewhere between GSM 07.05 and 07.07.
TAPI allows limited control of the phone,
does not allow data or fax calls, but fortu‑
nately does allow access to SMS. The TAPI
interface and associated products were cov‑
ered in the Wireless & Wired article in the
July ’95 issueofEXE.

Somuchfor the standards: the fun starts
with the implementationof them. The stan‑
dards are designed to be implementable on
different arrangements of hardware; some
elements of the standards are optional; and
there’s nothingto stopmanufacturers imple‑
menting proprietary interfaces to their own
brandphones.

Take the ubiquitous Nokia 2110 phone
and its companion datacard. The datacard
attaches to an internalbusin thephonevia a
cable.Thecard(aPCMCIAcard) implements
BlockMode,but in case you don’t fancy that,
it also hasan interfaceofNokia’sown inven‑
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tion called the SMS Interpreter.This is very
similar to, but not the same as, Text Mode.
The cardalso implementsGSM07.07,which
is why you can use it for data and fax calls.
EricssonandPhilipssupply phoneswithdat‑
acards implementing similar standards.

There is an Orbitel phone
which implements the inter‑
faces internally, and for that
onlya serial cable is required.
It is likely that other phones
will follow this model.

For applications where a
phonekeypadand display are
not required, there’s the
Siemens M1 , a black-box
phonewhich can becontrolled
only byasoftware application.
It is useful in situationswhere

a normal mobile phone might be subject to
tamperingor misuse if left unattended,con‑
nected to the back of a computer.

Networks independence
Services on PCN networks (Orange and
One-2-One) are the same as GSM (Vodafone
and Cellnet). PCN is just another name for
GSMoperating at 1800MHz insteadof 900
MHz. The differences in the phones are
restrictedto the radio parts.
The ETSI standards are independent of

service providers, soconnecting to different
networks is easy. The only network-specific
information is the Service Centre number,
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which is always transmitted with an SMS
message.The ServiceCentre number is usu‑
ally enteredonce into the phone.Youcan do
this via the phone’s keypad, or via aGSM
07.05 or SMS Interpretercommand.

Although no calls are made when using
SMS, the sender will often be charged on a
per-message basis. Charges vary from net‑
work to network but are typically around
10p.The recipient pays nothing.

The other way you can connect an appli‑
cation to SMS is much less glamorous: all
you needis amodem.Your application talks
directly to the ServiceCentre via a landline.
There are some immediate disadvantages
with this approach. First, the dial-up access
protocols for the various networks’ Service
Centres are proprietary,and they are all dif‑
ferent. Second, fewer functions are available
compared to mobile origination. It is only
possible to send short messages in this way:
the Service Centre cannot call the applica‑
tion back to deliver the messages or receipt
notifications.

However, there are many instances
where one-way messaging (ie paging) is all
that’s needed, and for these the dial-up ser‑
vice is ideal.The hardware required is inex‑
pensive ‐ because of the small amounts of
data any modem will do (2400 bps is fast
enough) ‐ andmostdial-up services are sub‑
scription-free. TheServiceCentres are often
accessible on Premium Rate numbers but
even so, sending a single message costs
between5and 10pat mostdependingonthe
network. Several messages can bebatched
withinasingle call. Unfortunately though, if
youwant to sendthe samemessage to a hun‑
dred phones, you have to send a hundred
messages: there is no way of sending the
message followedbyadistribution list.

Eachnetworkhas itsownServiceCentre
access protocol and each protocol is com‑
mand-linebased:
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Three roads to SMS
ere’s a summary of Block Mode,
Text Mode and PDUMode, the
three application interface proto‑

cols definedby the ETSIin GSM07.05:

BlockMode
BlockModeis a binary protocolwith error‑
correction,makingit suitable for use in sit‑
uations where the l ink between the
application and the phone is subject to
errors. The application must construct a
binary string comprising header informa‑
tion and an SMS-TPDU. Block Mode is
exclusively for SMS‐ whenthe application
commands the phone to enter BlockMode,
the phone is not available for data or voice
calls unti l this mode is terminated. Text
Mode and PDUMode do not impose this
restriction.

The application requests the phone to
enter Block Mode by sending the AT com‑
mand AT+CESP. The phone either enters
Block Mode, or, if Block Mode is not sup‑
ported, returnsan error and remains in its
default mode.Once BlockMode is entered,
the application can request the following
groups of operations:

© Listmessages held in the phone.
© Transfer of all messages or of a specific

one from the phone.
© Set the phone sothat all incomingmes‑

sages are passed immediately to the
applicationor that eachtime amessage
is received, the application is notified.

© Submit message for transmission.
Deletemessages from the phone.

© End Block Mode (a t which point the
AT+CESP returnsOK).

Block Mode commands and responses are
built from a predefined set of components
or information elements. For example, an
Insert SMS command, used to transfer a
message to the phone, is constructed by
concatenating the information elements
Message Type, Insert Type, RP-Dest‑
_Address andSMS-TPDU(seeTable 1).

There are six types of SMS-TPDU:
deliver,deliver report, status report, com‑
mand, submit, submit report. The type is

" e n c o d e d into the header,anddependingon
the type,otherelementsof headerinforma‑
_tionmayor may not be present. One ele‑
ment,alwayspresent, is the Data Coding
C spec i fieshow the user data i s

alphabetisused,whether it’s

compressed or not), a message class and
messagewaiting indications.

There are three possible alphabets for
short message text. If the 7-bit GSM
default alphabet is used, it’s possible to
pack 160 characters into the 140 bytes
available for user data. If 8-bit coding is
selected, then the ‘alphabet’ is user‑
defined, and the message consists of 140
bytes into which can beencoded anything
the user wishes. If the UCS2 alphabet is
used (16-bit), then only 70 characters can
bepacked into the user data field.

The compression status indicated by
the DataCodingSchemefieldrelatesto the
compression which occurs before the data

.<ie

goes into the user-datafield, allowingmore
than 160 characters to be packed into 140
bytes. Unfortunately, the GSM standard
compressionalgorithm is not yet specified.

There are four message classes which
can be assigned to a short message. The
class determines how the receiving phone
handles the message:

Class 0 ‐ the message is displayed on the
phone’s screenbut not stored.
Class 1 ‐ the phone will acknowledge
receipt to the Service Centre when the
message has been stored in the SIM or
other phonememory.
Class2‐ means‘SIM-specific’andrequires
the phone to store the message in the SIM
meniory only.
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Class 3 ‐ is terminal-equipment specific
and indicates that the message is specifi‑
cally destined for an application sitting
behindthe phone.Thephoneis requiredto
respondwithan acknowledgementwithout
waiting for themessagetobetransferredto
the application, only waiting for the mes‑
sage to bestored.

Message waiting indication allows the
use of compact SMS messages to indicate
fax, voicemail, or email waiting on other
systems connected to the mobile network.
Theheader is usedto tell the receivingunit
to store or discard the contents of the user
data field.

Other elements of the SMS-TPDU
header are used for a message sequence
number (assigned by the phone when it
submits a message), indication that the
Service Centre has more messages to
deliver to the phone, request for an
acknowledgement to a submittedmessage,
message validity period, Service Centre
time stamp and others.

Text Mode
Text Mode is a simple character-based
interface comprising a series of AT com‑
mands. The application needs no knowl‑
edge of SMS-TPDUs because the phone
constructs the PDU and passes it to the
Transfer Layer. In this mode, sending an
SMSmessage is simple, see Table 2.

Using Text Mode requires a different
approach to Block Mode. The application
first sets up fixed parameters such as the
Service Centre address. The phone uses
those parameters to construct an SMS‑
TPDU when the application requests it to
sendamessage.Functionsdiffer slightly to
Block Mode: although you can store mes‑
sages in the phone using Text Mode, you
can’t, for example, set the phone to auto‑
matically pass all incoming messages to
the application, only to notify i t , as in the
example in Table 3.

PDUMode :
PDU Mode i salmosti d e n t i c a lt oText Mode,
but for certain commands (eg send mes‑
sage) the applicationhasto buildor decode _
the SMS-TPDU.PDUModemixesthe con- _
venience of an AT commandapproachwith ‑
the flexibility ofbeingable toconstructthe ‑
TPDU, allowingbinary encoded data
sent,notjust characters.
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Orange DirectAccess (ODA )
Vodafone Telenote
Cellnet Telelocator Access Protocol( TAP )
One 2One TAP

Vodafone also offers X.25 access to its
Service Centre, via Paknet. The application
mus t use a relatively expensive radio-PAD,
but this method does allow bi-directional
mail and receipt reports,making it very sim‑
ilar to mobile origination. Other methods of
Service Centre access may be provided by
the networks, such as voice. Other outputs
are already adding value to SMS: Vodafone
offers an SMS-to-fax service, for example.

Companion services
SMShas a companion service called the Cell
Broadcast Service (CBS). SMS is a one-to‑
one service; CBS is a one-to-many service. A
single CBS message is sent to every mobile
in the originating cell. CBS is used for ser‑
vices such astraffic information,which need
to be regional or cell-based. The interfaces
defined in GSM 07.05 include CBS, but the
freedom to access this service is n o t given
away as easily as SMS. Given its commer‑
cial potential (and the potential for m i suse )
CBS may be available only by negotiation
with service providers.

Products have been on the market for
some time which providesimple SMSclients
on PCs. These products use mobile origina‑
tion and dial-up access to allow a single PC
user to send and receive short messages.
Some products are single-network, others

multi-network. These products,
although useful, do not offer scope for fur‑
ther integration. SMS-mail gateways allow
email systems to beconnected to SMS, effec‑

a r e

tively extendingofficeemail into the pockets
of mobile personnel ‐ without the use of lap‑
tops. Multi-purpose SMS-application gate‑
ways let system integrators plug existing
applications into SMS. The interfaces
offered by such products can besurprisingly
easy: because SMS is a store-and-forward
service, direct controlofSMSbyapplications
is not particularly useful and a simple asyn‑
chronous file-interface can provide enough

~firstbyteof report in integer for

3- reference numberassignedto
23012345 ‐ recipientphone.

Table 3 ‐ Setting up some configuration parameters.

TrackBugsDown!
li TRACK: Bugs* Features* Projects *CustomerCalls * More
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li CUSTOMIZE: Reports»Queries«FormsandFields
@NOTIFY:MSMail«cc:Mail *LotusNotes* More
@INTEGRATE:PVCS¢SourceSafe* Source Integrity
@LINK:Bugswith Support Calls * Projects*More
@ANALYZE:Trends *Change History* Process
Improvements* More

SOFFROK

001-408-263-2703
SOFFRONTSoftware, Inc. Ph 408-263-2703
238 S.HillviewDrive,Milpitas,CA95035 »*Fax408-263-7452
Internet: info@soffront.com_http://www.soffront.com

CALL TODAY!30-DAY, UNCONDITIONALMONEY-BACK GUARANTEE
A 2

&, CIRCLE NO. 793
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“The ability to get users upand
runningwith TRACK in a very
short periodof time is invaluable.
Most people are able to useTRACK
without reading the documentation.”
‐G . Bryant,Principal Software Engineer
NECTechnologies, inc.

“ TRACK’s database and forms are
so easy tomodify . . .This program
lookedvery flexible indeed.”
‐ Windows Tech Journal, Jan. 1995

“We're able to look at exactly what
happened [ona project] and came
up with accurate time estimates for
future releases.”
‐ K .Thompson, Quality Assurance Analyst
Pepsi International

“TRACK wins hands down over the
competition in the flexibility, power
and ease-of-use areas."
‐ DataManagement Review,Jan. 1996
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functions for existing systems to send and
receive short messages.

Some of the products on the market
allow access to paging networks. Pagers
obviously operate ona similar principle to
SMS. The input to a paging network is sim‑
i lar to the dial-up access to the SMS Service
Centres and again, the protocols used are
all proprietary.

The 160 character limit is often quoted
asSMS’ main limitation. The implication is
that only shor t , character‑
based information c a n be
transferred. Wehave already
seen that binary data can be
transmitted aswell and SMS
provides for message con‑
catenation. The standard
allows for up to 255 short
messages to be sent asa set.
Each message contains a
sequence number, a number
identifying the set to which
the message belongs and the
total number of messages in
the set. These enable the receiving applica‑
tion to assemble the sequence of messages
in the correct order, identify whether any
are missing, and then extract and process
the data. It is left up to the applications to
sort out how to deal with situations where

one or more messages is lost or significantly
delayed. Note that the phone does not
assemble the message sequence ‐ the phone
r e c e i v e s and stores messages i n the order i n

which they arrive.
Short message concatenation offers

rapid transfer of data without having to
make data calls. There are, however, two
problems. Fi rs t , when short messages cost
10p, it rapidly becomes cheaper to set up a
data call. You can work out the break-even

for yourself. On interna‑
tional calls the break even
wil l be different, because
the cost to send a short mes‑
sage will remain the same
whether you send it to Paris
or Sydney. Bulk deals are
available from some net‑
works, where short mes‑
sages are purchased in
advance, reducing the per‑
message cost significantly.
But if you figure that SMS
might be a great way of

doing cheap intercontinental spreadsheet
transfer, consider the second problem. SMS
uses the signalling channel, which isn’t
intended for heavy duty data transfer. Ser‑
vice providers might well take umbrage at
such flagrant misuse.

R SOFTWARE

on and C+ + Debugging System
Look! Real C++ object visualisation and debugging

LOOK! Quickly identifiesunnecessary object activity
LOOK! Quickly understands the runtime operation of C++
LOOK! Supports multiple compilers and platforms
LOOK! Automatically recordsall, orselected messages
LOOK! for Sun, IBMAIX and Windows NT

SNiFF+ is the leading development environment for all
major UNIX platforms. Unique fuzzy-parsing technol‑
ogy means the symbols are seamlessly extracted from
your code atevery save andare placed in asymbol table.
This gives powerful functionality for code navigation,
class hierarchy browsing and cross referencing. SNiFF+
will also integrate with whatever editing, CMVC, make,
compilation and debugging systems you use, providing a
common front end andyielding considerable productivity
gains. SNiFF+ has the ability to generate makefiles for
your project and has multi-user facilities with the ability
to automatically update workspaces and perform builds
at set t imes.
SNiFF+ is available for Sun, H P, IBM, DEC and soon
Windows NT.

POWER SOFTWARE

&, CIRCLE NO. 79528

LOOK!
STOP PRESS!

Class Cluster View!

Getting the message
SMS seems limited then, to either single
short messages, or short concatenations of
messages. Nevertheless, there is consider‑
able interest in the service, which is seen by
many as being more useful and convenient
than voicemail, especially when combined
with an office-based email network. SMS
can get the message over more conveniently
and more cheaply than voicemail.

There seem to be no guaranteed service
levels with SMS, and transfer times dovary.
Generally though, messages arrive within a
few seconds.

One last feature. At today’s crowded
exhibitions anattempt to makea mobilecall
frequently results in the ‘no service’ message
because the cell is full of men-in-suits-with‑
mobiles.Try SMS - it will still beavailable.

a

RichardGriffiths is amessagingconsultant
working with Dialogue Communications,
suppliers of SMS messagingproducts. He
can bereachedbyphone at 07000 400340,
byfax at 07000400341or alternatively by
SMS at 0370 391779.

Dialogue’s Web homepage is at
http:/ /www.dialogue.co.uk. ETSIcan be
contacted at secretariat@etsi.fr.

LOOK!-Putt ing the visual into C++

LOOK! Graphically debugs runtimeobject structures
LOOK! Automatically detects anddisplays invalidobjects
LOOK! Debugsat the architectural,object and source level

O ¥ e e s c elicei i tpeLOOK! Painlesslyunderstandsthird party code operation

Tel: +44 (0) 1224 622201 Fax: +44 (0) 1224 622202

LOOK! is a C++ Debugging and Object
Visualisation tool that enhances developer
productivity by providingan“Object Centric”
view of anexecuting C++ application. In con‑
trast to traditional source level debuggers,
which discard large amounts of object infom‑
r a t i o n , LOOK! can optionally maintain and
display the objects in your application and the
relationship between them. LOOKt’s visual
v i e w ofthe C++ world helpsdevelopers debug
and understand the behaviourof anapplication
quickly. LOOK! iscompatible with most pop‑
ularcompilers anddevelopment environments
onboth Windows NT and UNIX.

Visual Thought moves ideas onto the screen quickly by
allowing the user to drag-and-drop shapes and make rub‑
berbandingconnections betweenobjects. The tool is used
by engineers, software developers, and technical profes‑
sionals to draw flow charts, network diagrams, organisa‑
tional charts, circuit and logic diagrams, and even World
Wide Web graphics.Typical applications include object‑
orientated software diagramming using drag-and-drop
palettes for the Booch, Rumbaugh, Entity-Relationship,
Objectory, or HP Fusion n o t a t i o n s , and flowcharting in
support of business process documentation for ISO9000
or TQM efforts. You can export files to FrameMaker,
Microsoft Word and WordPerfect, to presentation graph‑
ics tools like PowerPoint or World Wide Web pages.
Visual Thought is for SUN and HP

ALL P R O D U C T NAMES REFERENCED
HEREIN ARE TRADEMARKS OF THEIR
RESPECTIVE COMPANIES
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Prevent copying of your software with the Ultimate
Copy Protection system...

Control the number of simultaneous network users
Noadd onhardware or special disks required
Beats all bit copiers and disassemblers
Compatible with all IBM PCcomputers
Remote changing of parameters

MIEROCOSM

1EastfieldRd, Westbury-On-Trym, Bristol BS9 4AD, United Kingdom

®&, CIRCLE NO. 796

Give your database
more BANG!

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

But buried within this m a g s of
rawdata might be lurking some
absolute gems of valuable
business information...

Information with
real bang: discover

that ce r t a i n districts
showa poor response to

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

upof your promotional offers.

LPA DATAMITE uses Al techniques to
find hidden relationships in your databases,
tha t will help focus your business decisions,
giving them a lot more BANG!

%&, CIRCLE NO.797

For the next generation of client/server
architecture you will need to create scalable
applications that can accept data from a wide
range of sources. They must be quick, powerful
and easy to use. And yet, you need to maximise
investment in existing code.

The Centura product line brings you the
tools for the job. They are compatible with
SQLWindows applications and provide an
application development environment that lets
you embrace the Internet quickly without
compromising on security.

Our Team Developer product, for instance,
gives you power and grace - power to develop
and deploy the next generation of client/server
applications and a simplicity in operation that
can only be described as graceful. Working in an
open environment, Team Developer lets you
scale up across multi-tier architectures and
reach out to the World Wide Web.

Create your future. Call the Centura
Infol ine today on 0800 834399.

CENTURA
SOFTWAREL I M I T E D
Centura Software L imi ted, Lunar House, Globe Park,
M a r l o w , B u c k s SL7 1LW. Te l : 0 8 0 0 8 3 4 3 9 9

&, CIRCLE NO. 798



® DEVELOPERSACADEMY FOR

Java S
Royal Agricultural College, Cirencester
The UK’s most exciting residential Developers Event
Comprehensive Streamed Conference Programme ‐ plan your own course by
choosing from over 50 sessions.

USand UKStar Panel
Our expert presenters, including speakers from Sun, University of New York,
Symantec, Siemens, Earthweb, Hyperion and Domino Systems illustrate all
sessions with working examples and real life scenarios. The atmosphere is relaxed
and presenters will beavailable offline for the entire conference.

6 key ways you will benefit from this conference
1 Pick up techniques to make your applications look and run better.
2 Gain new insight into how to accelerate your time to market.
3 Learn how to reduce your development costs while maintaining quality.
4 Understand how to really set your products apart from the competition.
5 Get down to some serious networking with fellow developers.
6 Probe the world's most knowledgeable Java gurus for specific solutions
to your problems.

Who will you meet?
Network with fellow developers working for the corporate market, form alliances,
exchange ideas, pick upnew tips, get alternative solutions and glean the latest
industry gossip.

In association with Supported by

: EXE @Sun
and the http://www.java.co.uk.

http://www.softinfo.com softworld@softinfo.com
a Toreceive details direct toyour fax, call0181 546 8882

‐.
Main area ofactivity INTERACTIVE Name a]
001 CEdueation/raning INFORMATION ao : ay

003 ‐Finance/banking/insurance SERVICES eornee: eo ee
004 JM | onlanufacturing Company
005 _1Chemical process 5) es)
006 |_/Medical/pharmaceutical FREEPOST p a n e l

007 “Telecommunications ; Tp)
008 |) Transport/freight/distribution Licence No. KT3541 Address Oo
009 iCentral/local government 12 Princeton Mews 5 } i
010 Information technology oO 7
011 (Construction London Road io ps
012 ‐ Utilities iS a
013 | Food/agriculture KINGSTON | 2 ig
014 |)Marketing services/media ‐ :8
015 Legal Surrey KT2 6BR Postcode 8 ‑
099 (Other w a e a = fi g &5 UF
No. employees Platform/ Turnover Telephone if : oO o
201 (11-25 operating system 3 9 ; | '£0-£1 million Facsimile 5 oi
202 (26-100 101 “Apple Mac 302 (1 £1m-£10m A 3
203 ©) 101-500 102 “1PC/LAN 303 (1£10m-£50m a =
204 (1601-1,000 103 UNIX 304 1£50m-£100m E-mail 2
205 -11,001:5,000 105 "IBM AS-400 308 ©1£100m-£1bn
206 |15,000+ 106 (1Client-server 306 | )£1bn+

107 “Windows 307 _)Public sector |
199 Other L

Please complete this additional information for our records CIRCLE NO. 799



THE UK’S I N T R A N E T T E C H N
E X H I B I T I O N A N D C O N F

in the enterprise computing re
ternet technologies for interactive comm

to keep up with this
eto come, Intranet

time under one 1
lo

4
» major hardware a

f Intranet technolog

O l y m p i a ,
2 n d  t o  4 t h

_ : O c t o b e r
o e % 1 9 9 6
Regis ter NOW!
For your FREE visitor pack including Call @&0660 600 616

6 Fast Track Entry registered hotline closes on M o n d a y 23rd September

© FREE VIP admission ot

~ Conference and Seminar Information register onthe internet byTuesday 24th September



BoundsChecker.. 4.0 a
SoftICE... for Windows

Delivering more power, control, and visibility than ever before

BoundsChecker
Become even more productive next time you
use either Borland’s new Delphie 2.0 compiler
or Borland’s C++ Compiler v 4.5 or better!
NuMega’s award winning BoundsChecker is
now available for both Windowse 95™ and

Windows NTdelivering more automatic error detection power
than ever before! You'll save loads of time hunting and hacking

= f° coding errors because
BoundsChecker’s context
sensitive help system will
not only inform you of

| the probable causes of
coding errors, but also
suggest corrections. When

[ T f o r a i a i n C a u s e f r r o r ( ) { e a i n pas. l i n e 57}
T foraMain Te s t B t n C l i c k ( ) { a s i n p a s . l i n e 139}

t r y ,

| an error, it will automati‑
| cally pop upwith a com‑

plete description, stack
4 trace and source line for

the error. Visit our Web site to see a complete listing of all the
errors BoundsChecker detects.

OLE/Internet Debugging
Have you noticed how important OLE/ActiveX.. Technologies and
the Internet are becoming to Windows... application
development? Now, not only do you need the best memory error
detection tool, you need a product that has been specifically
designed to find the nastiest bugs in OLE, ActiveX and Internet
applications. Use our comprehensive knowledge of Windows
internals, OLE and Internet technologies while you debug your
next application!

N e w In BoundsChecker 4.0
4 Parameter validation and logging of standard OLE interfaces
4 User-extensible API validations
a Borland Delphirm 2.0 32-bit applications support

SoftICE.
The Advanced Windows Debugger

Absolute Visibility Into Windows NT
If you're an expert Windowse developer, you need
NuMega’s NEW SoftICE, the advanced Windows debugger
for Windows NT. It blasts through the Windows NT system
barriers and takes you into the depths to help you understand
and solve difficult problems. SoftICE gives you the control,
visibility, and raw power to debug right down to the metal on
a single machine. No other software debugger reveals
Windows NT socompletely.

Total Control
Developing kernel-mode drivers can be tough work, but
SoftICE gives you the raw power to control the whole system.
Developing system services and drivers is abreeze with
SoftICE. \t delivers all of this power on a single machine,
without any special debug code, right on the retail version of
Windows NT. Remarkable!

See WHAT You’ve
Been Missing!

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

Debug Tough Problems
With Ease

SoftICE \ets you conditionally watch and control system
events to help identify resource deadlocks and timing prob‑
lems. SoftICE breakpoints can be qualified by conditional
“C" expressions for ultimate breakpoint granularity.

NuMega Products
__Product

NT, 95
Platform

NT & 95
Win 3.x, DOS

NT, 95, 3.x, DOS
NT, 95, 3.x
NT & 95

Product
SoftICE
SoftICE Trio
SoftflCE Win32 Pack

Don’t Wait!
Upgrade to the n e x t version of BoundsChecker or SoftICE Today.

BoundsChecker Standard Edition 4.0 ° SoftICE for Windows95 * SoftICE for Windows NT

NaMezsTechnologies

TOORDER CALL 0171-833-1022
System Science, 1 Bradley's Close, White Lion St. London N1 9PN

FAX0171-837-6411 msystem
S C I E N C E

NuMega Technologies, Inc. * 9 Townsend West * Nashua, NH 03063, 603.889.2386 * Fax 603.889.1135 * info@numega.com * www.numega.com



T E C H N I Q U E S

ExtendedWindowsAPIs
Ever been frustrated by the limitations of the Windows API? DaveJewell fixes the plumbing

and comes upwith a brand new FindFirstFile routine.

oumay remember that in the
July issueofEXE, I presented
the code for a simple desktop‑
enhancing ut i l i ty called
QuickStart. This p r o g r a n j

worked by scanning the contents of theWi
dows 95 desktop folder (usually stored
C : \ W I N DOWS \ D E S K TOP ) and used t
to build a hierarchical menu which cou l

then be accessed froma special icon in th
so-called Tray area of the Taskbar.

While developing this program, I was
forced (for the ‘umpteenth t ime ) to write a
routinewhichwouldfirst scan adirectory for
all sub-directories it might contain and sec‑
ondly re-scan the directory for any actual
files that might b efound. The F i n d F i r s t ‑
Fi le/FindNextFi le API calls won't auto‑
matically do this for you in one go ‐ you
either have to make two separate passes
through each encountered directory, or else
specify the file attributes such that you get
absolutely everything in one pass. Either
way, it’s messy.

In addition to the above, the F i n d ‑
F i rs tF i l e /F indNex tF i l e routines hap‑
pen t o r e t u r n files i n the order i n which
they’re encountered in the underlying oper‑
atingsystem’s directory, rather than sorting
them into alphabetical order. I thought that
it would be much nicer if the files could be
pre-sorted and then passed back to the
application program alphabetically. Here’s
an improved version o f F indF i rs tF i l e / ‑
F i ndNex tF i l e . I tentatively christenedmy
new routine F i n dF i r s t F i l e E x . . .

Enter (& exit) FindFirstFileEx...
Not long after this, I receivedmy first beta
copy ofWindows NT 4.0 through the MSDN
programme. To my surprise, I discovered
that KERNEL32 n o w exports a routine
called ‐ yes, you've guessed ‐ F i n d F i r s t ‑
FileEx! I couldn’t help wondering if the NT
4.0 development teamhavebeenusingsome
sort of newActiveTelepathy OCXgadget.At
this point, I wondered if this article was a
non-starter: obviously Microsoft had got
there first.
The F i n d F i r s t F i l e E x API i s docu‑

mented on the July 1996 MSDN CD: the
extensions t o F i n d F i r s t F i l e E x make n o
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provision for alphabetic sorting and there’s
no provision for passing back all the direc‑
tory names before file names . Instead,
F i n d F i r s t F i l e E x contains some relatively
arcane extensions for reporting device
names and not muchelse besides. Clearly, I
wasn’t going to get much help there so I
decided to goahead and ‘roll-my-own’.

The resultof these deliberations is shown.
in Listing 1. This is a Delphi Pascal unit,
although it doesn’t use any OOP extensions
and could easily be wrapped up into a DLL
for calling from Delphi, C++ or whatever.
The code does not use any global variables
and is inherently DLL-friendly. It will sup‑
port multiple clients at the same time.

In anattempt to distancemyselffrom the
F i n d F i r s t F i l e E x code, I’ve called the
main routine FindFirstFi leExEx! Simi‑
larly,the other two routinesexportedby this
uni t care called F i ndNex t F i l eExEx and
FindCloseExEx. These three routines are
usedmuch like the Microsoft API routines ‑
you start b y calling F i n d F i r s t F i l e E xE x
which retrieves information on the first
matching file and also re turns a magic‑
cookie ‘find handle’ to the calling applica‑
tion. This handle is essential for both my
code and Microsoft’s since it contains per‑
client information and state data which is
used to determine how far along we are in
enumerating the list of matching files. As
with theAPI routines, successive file entries
are returned through calls to the F i n d ‑

EXE:The Software Developers’ Magazine

N e x t FileExEx routine and finally the find
handle is closed by makinga call to F i n d ‑
CloseExEx .

It’s important to bear in mind that, at
e operating system level, my code per‑
r m s a l l file matching during the initial
l t o F i n dF i r s t F i l eE xEx .A t this time, a
plete list of matching files is built and

ored in memory. This is analogous to
any of the 32-bit TOOLHELP routines
hich take a ‘snapshot’ of the current state
of play in order to avoid difficulties which
would otherwise arise undera ful ly pre‑
emptive operating system. This means that
‐ potentially ‐ certain files in the stored file
l ist might be deleted or renamed before
being enumerated by the calling applica‑
tion. The code presented here attempts to
makea ‘just-in-time’ ( i t ’s a trendy buzz‑
word, sowhy shouldn’t I use it too?) check of
the status of a file before finally returning
details of the file to the caller.

Getting sorted out
If you look at the interface part of the file,
you'll see that the F i n d F i r s t F i l e E x E x
has an ext ra parameter, E x F l a g s , for
which there’s no counterpart in the
Microsoft code (see listing 1 ) . This flags
wordmay contain one or more of the follow‑
ing values ‐ the first three are mutually
exclusive, while the last two are modifiers
which are OR’d into the parameter.
When f f _RawOrde r i s specified, file

entries are returnedto the caller in the order
in which they’re encountered. This means
that directoryentrieswill typically bejumbled
up with ordinary file names. However, the
f f _ A l p h a S o r t modifier may optionally b e
used in conjunction with the £f_RawOrder
flag. This will perform alphanumeric sorting
on the entire list of entries.

Instead of using ££_RawOrder, you can
opt for either £ f _D i r s F i r s t o r f f£_F i les ‑
F i r s t . As the names suggest, these two pos‑
sibilitieswill moveall the directory entriesup
to the top of the file list,or down to the bottom
respectively. (Many peopleprefer to see direc‑
tory entries grouped together, and it is a
source of continuing amazement to me that
Microsoft’s COMMAND.COMshell still does
not operate this way, even under DOS7).
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If you’re quickly finding the
limitations of your grid and
need a more robust grid/
spreadsheet control, see
firsthandwhy Spread provides
more flexibility than any control
onthe market today.

The improved Spread Designer
enhances productivity and
decreases your learning curve
with its unique WYSIWYG style
interface. Multipleworksheets
can now be designed at the
same time.

The Calc Engine has been
completely redesigned for faster
calculations.

Create and print reports with
Spread’s print engine.

Spread...The most powerful
spreadsheet/data-entry grid
available for Windows
programming.

List price - £225.00 plus vAT
Upgrade price ‐ £99.00 plus vaT

To order call:
07000 422 224

OINTEMPORARY

Tel: 07000 422 224 Fax:07000 422 225
E-Mail:cssales@contemporary.co.uk
Sales Office,Contemporary Software Ltd,Kingswick House,Sunninghill,Berkshire SLS 7BH

Spread offers more features than any other control
on the market. Whether creating entry grids, toolbars,
spreadsheets, multiple or single select listboxes, or
reading and displaying large amounts of data, Spread
makes it easy to complete all your tasks. And using
the Spread Designer allows the most novice user to
complete their application ahead of schedule.

@Supports 2 billion rows by2 billion columns
@More flexibility at the cell level than any other

spreadsheevt/grid control
Customize and print reports@Customize each cell with any of the included

12 cell types: Edit, Date, Time, Float, Integer,
Static Text, Formatted Pic, Combobox, Check‑
box, Button, Picture or create your own with
the Owner Drawn celltype

@Spread can be bound to the Access™ engine
through Visual Basic®’s data control, giving you
full read/write and virtual functionality

@Adding or deleting entire records is
accomplished with just one of the 33 included
Action Property options Spread Designer allows easy access

to its rich feature set

e Automatically update any changes made to your
data. For greater control, Spread can inform you
of what cells were edited, letting you determine
what information is updated

New Spread Designer
Live Mode and Design Mode

@The Virtual Data Manager lets you control how
many records will be displayed at a time, greatly
enhancing the speed of your data access

Quick access to property pages

e Display multiple worksheets
@The new Spread Designer simplifies

programming tasks by allowing easy access .
to its rich feature set at design time Enhanced Calc Engine

@Use Spread’s enhanced Calc Engine to perform ° Relative cell addressing
mathematical functions quickly and efficiently Named expressions
u s i n g named express ions or relative addressing

@The powerful Print Engine enables entire © Dramatically increased speed
reports, specified cells or a selected range of
data to be sent to the printer

@Drag and Drop capabilities
@Other features include: three-key sorting,

changing of foreground and background colours,
locking of cells or entire columns and rows, clip‑
board support, different border styles, 64k of
data per cell, and much more.



u n i t F i n d F i l e ;

i n t e r f a c e

uses Windows;

c o n s t
f f _ R a w o r d e r  =  0
f f _ D i r s F i r s t  =  1
f f _ F i l e s F i r s t  =  2 ;
f££_DecorateDir = $40 ;
ff_AlphaSort = $80;

/ / Leave t h i n g s a s t h e y a r e
/ / P u t d i rec to r i es fi r s t
/ / P u t fi l e s fi r s t
7 / D o ‘sumat s p e c i a l w i t h d i r s
// Do alpha s o r t on names

t y p e
‘TFind32 = TWIN32FindDataa; / / j u s t l e s s c h a r s to t y p e !

f u n c t i o n F indF i r s tF i l eExEx (1pFileName: PAnsiChar; ExF la
v a r l p F i n d F i l e D a t a : T F i n d 3 2 ) : THandle;

f u n c t i o n FindNextFileExEx ( h F i n d F i l e : THand le ;
v a r l pF indF i l eDa ta : T F i n d 3 2 ) : B o o l ;

f u n c t i o n FindCloseE&xEx ( h F i n d F i l e : T H a n d l e ) : B o o l ;

implementat ion

c o n s t
F i l e s I n B l o c k = 1024; / / number o f fi l e s i n each b l o c k

t y p e
PPChar = * P C h a r ;
PFFLis t = “ F F L i s t ;
F F L i s t  =  r e c o r d

/ / F i r s t s i x e n t r i e s o n l y used i n fi r s t b l o c k
FFExFlags: Word;
FFIGxBlock: P F F L i s t ;

F F L i s t : a r r a y [ 0 . . F i l e s I n B l o c k - 1 ] o f P C h a r ;
FFNext : P F F L i s t ;

e n d ;

CompFunc = f u n c t i o n ( A , B: P P C h a r ) : I n t e g e r ;

“us ‑
/ / Name: A l p h a S o r t
/ / P u r p o s e : D o a s tandard a l p h a s o r t
“u a
func t ion A l p h a S o r t ( A , B : P P C h a r ) : I n t e g e r ;
v a r

AA, BB: PChar ;
b e g i n

A A i = A * + 1 ; B B : = B * + 1 ;aif A A *= *|' then Inc ( A A ) ;
i f BB* = ' | ' then Inc ( B B ) ;
A l p h a S o r t : = l s t r c m p i ( A A , B B ) ;

e n d ;

Mt ‑// Name: ‘SortDirsFirst
/ / P u r p o s e : S o r t d i r e c t o r y e n t r i e s b e f o r e o r d i n a r y fi l e n a m e s
vt ‑

f u n c t i o n S o r t D i r s F i r s t ( A , B : P P C h a r ) : I n t e g e r ;
v a r

A A , BB: C h a r ;
b e g i n

A A i = ( A * + 1 ) * ; B B r = ( B S + 1 ) 4 7
if AA<>‘ | ' then AA:= ' x ' ;
if BB<> ‘ | ' then BB:= ' X ' ;
i f  AA = BB then Sor tD i rsF i rs t  :=  0
e l s e i f A A = ' | ' t h e n S o r t D i r s F i r s t : = - 1
e lse S o r t D i r s F i r s t : = 1 ;

end;

rs
// Name: SortDirsLast
/ / P u r p o s e : S o r t d i r e c t o r y e n t r i e s a f t e r o r d i n a r y fi l e n a m e s“
f u n c t i o n S o r t D i r s L a s t ( A , B : P P C h a r ) : I n t e g e r ;
b e g i n

S o r t D i r s L a s t : = S o r t D i r s F i r s t ( B , A ) ;
e n d ;

Wd Bh
/ / Name: G e t E n t r y
/ / P u r p o s e : R e t u r n a p o i n t e r t o t h e s p e c i fi e d e n t r y , NOT t h e e n t r y i t s e l f .
Wt

f u n c t i o n G e t E n t r y ( l i s t : PFFL is t ; i d x : I n t e g e r ) : PPChar;
b e g i n

// F i n d wanted b l o c k
w h i l e i d x >= Fi lesInBlock do
b e g i n

l i s t : = l i s t * . F F N e x t ;
Dec ( i d x , P i l e s I n B l o c k ) ;

e n d ;
/ / R e t u r n s p e c i fi c e n t r y
G e t E n t r y : = @ l i s t * . F F L i s t [ i d x ] ;

e n d ;

T E C H N I Q U E S
a
// Name: Quicksort
/ / Purpose: The u b i q u i t o u s QuickSort a l g o r i t h m
a es

p r o c e d u r e QuickSort ( l i s t : PFFLis t ; i l o , i H i : I n t e g e r ; Comp: CompFunc);
v a r

L o , H i : I n t e g e r ;
M id : PPChar;
T:  P C h a r ;

b e g i n
L o  : =  i l o ;
H i  r =  i n i ;
M id : = G e t E n t r y ( l i s t , ( L o + H i ) d i v 2 ) ;
r e p e a t

w h i l e Comp ( G e t E n t r y ( l i s t , L o ) , M i d ) < 0 d o I n c ( L o ) ;
w h i l e Comp ( G e t E n t r y ( l i s t , H i ) , M i d ) > 0 d o Dec ( H i ) ;
i f  L o  < =  H i  t h e n
b e g i n

T : = G e t E n t r y ( l i s t , L o ) * ;
G e t E n t r y ( l i s t , L o ) * : = G e t E n t r y ( l i s t , H i ) * ;
G e t E n t r y ( l i s t , H i ) * : = T ;
I n c ( L o ) ;
Dec ( H i ) ;

e n d ;
u n t i l L o > H i ;
i f Hi > i L o t h e n QuickSort ( l i s t , i L o , H i , Comp) ;
if Lo < i H i t h e n QuickSort ( l i s t , L o , i H i , Comp) ;

e n d ;

a ne

/ / Name: ‐ - S o r t E n t r i e s
/ / P u r p o s e : S o r t t h e fi l e l i s t a s s p e c i fi e d i n fl a g s word.
a =
p r o c e d u r e S o r t E n t r i e s ( h F i n d F i l e : T H a n d l e ) ;
v a r

a S o r t : B o o l ;
l i s t : P F F L i s t a b s o l u t e h F i n d F i l e ;

b e g i n
w i t h l i s t * d o
b e g i n

a S o r t : = ( F F E x F l a g sa n d f f _ A l p h a S o r t ) < > 0 ;
case ( F F E x F l a g s a n d 3 ) o f

f££_RawOrder:
i f a S o r t t h e n QuickSort ( l i s t , 0 , FFTotEnt r ies - 1 , A l p h a S o r t ) ;

f £ £ _ D i r s F i r s t :
b e g i n

QuickSort ( l i s t , 0 , FFTotEnt r ies - 1 , S o r t D i r s F i r s t ) ;
i f  a S o r t  t h e n
b e g i n

i f FFDi rEnt r ies <> 0 t h e n
QuickSort ( l i s t , 0 , FFDi rBn t r ies - 1 , A l p h a S o r t ) ;

i f FFDi rEnt r ies <> F F To t E n t r i e s then
QuickSort ( l i s t , FFD i rEn t r i es , FFTotEnt r ies - 1 , A l p h a S o r t ) ;

e n d ;
end;
££  F i lesF i rs t :
b e g i n

QuickSort ( l i s t , 0 , FFTotEnt r ies - 1 , S o r t D i r s L a s t ) ;
i f a S o r t then
b e g i n

i f FFDi rEnt r ies <> F F To t E n t r i e s t h e n
QuickSort ( l i s t , 0 , FFTotEnt r ies - FFDi rEnt r ies - 1 ,

A l p h a S o r t );
i f FFDi rEnt r ies <> 0 then

QuickSort ( l i s t , PFTotEntr ies - F F D i r E n t r i e s ,
FFTotEnt r ies - 1 , A l p h a S o r t ) ;

e n d ;
e n d ;

e n d ;
e n d ;

e n d ;

VW
// Name: - FindFirstFileExEx
/ / P u r p o s e : B u i l d t h e i n i t i a l fi l e l i s t a n d r e t u r n fi r s t e n t r y .
“w

f u n c t i o n F indF i rs tF i l eBxEx (1pFi leName: PAns iChar ; E x F l a g s : W o r d ;
v a r l p F i n d F i l e D a t a : T F i n d 3 2 ) : THand le ;

v a r
h f : THand le ;
p :  P C h a r ;
fi n d D a t a :  T F i n d 3 2 ;
F F C u r B l o c k , FFNewBlock: P F F L i s t ;
i d x , d i r , t o t : I n t e g e r ;

f u n c t i o n AllocName (szName: P C h a r ) : P C h a r ;
v a r

8 2 : B y t e ;
i p : P C h a r ;
f I s D i r : B o o l ;

b e g i n
f I s D i r : = ( fi n d D a t a . d w F i l e a t t r i b u t e s and F i l e_ A t t r i b u t e _ D i r e c t o r y ) < > 0 ;
sz := s t r l e n (szName) + 2;
i f f I s D i r t hen I n c ( s z ) ;
GetMem ( p , 8 2 ) ;
A l l o c N a m e  : =  p ;

p * i = Char ( s z ) ;
I n c ( p ) i

Listing 1 - The simple Delphi Pascal unit source code. It doesn’t use any OOP extensions or global variables and is inherently DLL-friendly.
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Finally, you can use the ££_Decorate ‑
D i r bit-flag to put a couple of square brack‑
ets around directory names, just to make
them stand out from the crowd. If you’ve got
your own preferences for directory name dec‑
oration, the source is pretty easy to modify.

How does it work?
The unit’s heart is the declaration for the
F F L i s t record present in the t y p e section

i f f I e D i r t h e n

end ;

h f := F indPi rs tF i le ( lpFi leName, fi n d D a t a ) ;
if hf <>InvalidHandle_Value then

within the implementation part. When the
F i n d F i r s t F i l e E x E x routinebuildsa listo f
matching files, it storesthe files as a linked
list ofF F L i s t blocks.Of the various fields in
this data structure, the first six fields are
only used in the first block of the list. I could
have defined a completely different data
structure for the ‘header block’, but doing it
this way keeps the code simple. The F F N e x t
field points to the next F F L i s t block, thus

v a r
p :  P C h a r ;
n e x t : P F F L i s t ;
s z , i d x : I n t e g e r ;

forminga linked list. In practice, there will
almost certainly be only one ‘link’ in your
linkedlist since asingle block can store 1024
file names and you rarely find more than
that numberoffiles in asingle directory. The
file namesare stored as individually allo‑
cated pointers in the F F L i s t field.

Eachfile name is stored asa length byte,
followed by an optional ‘ ! ’ character ( i n d i ‑
cating that this is a directory en t ry ) followed

FFCurBlock: PFFLis t a b s o l u t e h F i n d F i l e ;
b e g i n

FindCloseExEx := FFCurBlock <> N i l ;
w h i l e FPFCurBlock <> N i l do
b e g i n

f o r i d x : = 0 t o F i l e s I n B l o c k- 1 d o
b e g i n

Ppt= FFCurBlock*.FFList [ i d x ] ;
if p <> M i l t hen PreeMem ( p , I n t e g e r ( p * ) ) ;

e n d ;

n e x t : = F F C u r B l o c k * . F F N e x t ;begin FreeMem ( F F C u r B l o c k , s i z e o f ( F F L i s t ) ) ;
t o t := 0; i d x := 0; d i r t= 0; FFCurBlock := n e x t ;
GetMem (FFCurB lock , s i z e o f ( F F l i s t ) ) ; e n d ;
F i l l c h a r ( F F C u r B l o c k * , s izeo f ( F F L i s t ) , 0 ) ; e n d ;

/ / S e t u p the s p e c i a l s t u f f wh ich p e r t a i n s o n l y t o t h e fi r s t b l o c k . “
FFCurBlock*.FFExFlags ExFlags; // Name: FindNextFi leExEx
FFCurBlock*.FFIdxBlock := F F C u r B l o c k ;
F F C u r B l o c k * . P F I d x E n t r y  : =  0 ;

// Determine p a t h name to d i r e n t r i e s and s t o r e in h a n d l e b l o c k .
// ASSUMPTION: That 1pFileName specifies an abso lu te pathname
Ast ropy ( F F C u r B l o c k * . F F P a t h , 1pF i leName) ;
P i = FFCurBlock*.FFPath + l s t r i e n ( F F C u r B l o c k * . F F P a t h ) - 1 ;
whi le ( p * < > ‘ / ' ) and ( p * < > ' \ ' ) and ( p > P F C u r B l o c k * . F F P a t h ) d o

Dec ( p ) ;

if p <= FFCurBlock*.FFPath then
b e g i n

// Beeek!
FreeMem (FFCurB lock , s i z e o f ( F F l i s t ) ) ;
E x i t ;

end
e l s e ( p + 1 ) * : = #0 ;

FindFirstFi lekxex := THandle ( F F C u r B l o c k ) ;

while True do
b e g i n

/ / We ' r e n o t i n t e r e s t e d i n ‘ . ' and ‘ . . ' d i r e c t o r y names
if findData.cFileName [ 0 ] <> ‘ . ' t h e n
b e g i n

FFCurBlock*.FFList [ i d x ] : = AllocName ( fi n d D a t a . c F i l e N a m e ) ;
I n c ( t o t ) ; I n c ( i d x ) ;
i f i d x = F i l e s I n B l o c k t h e n
b e g i n

i d x  : =  0 ;
GetMem (FFNewB lock , s i z e o f ( F F L i s t ) ) ;
F i l l C h a r (FFNewBlock*, sizeof ( F F L i s t ) , 0 ) ;
FFCurBlock*.FFNext := FFNewBlock;
FFCurBlock := FFNewBlock;

e n d ;
end,

i f n o t P indNextF i le ( h f , fi n d D a t a ) t hen b r e a k ;
end;

F indClose ( h f ) ;
PFFList(Resu l t ) * .FFTo tEn t r i es := t o t ;
PFFList( R e s u l t ) * . F F D i r E n t r i e s : = d i r ;

i f t o t < > 0 t h e n
b e g i n

Sor tEnt r ies ( R e s u l t ) ;
PindNextFileBxEx ( R e s u l t , 1pP indP i leData) ;

FindCloseExEx ( R e s u l t ) ;
FindFirstFileExEx := Invalid_Handle_value;

e n d ;
end;

L L ‐ a a __ n n n v r ’ _
// Mame: FindCloseExEx
/ / P u r p o s e : Free u p and storage needed b y the fi l e l i s t .
‘ i e e e'/[“mmaa
func t ion FindCloseExEx ( h F i n d P i l e : T H a n d l e ) : B o o l ;

/ / P u r p o s e : R e t u r n n e x t e n t r y f r o m t h e fi l e l i s t .
“us

f u n c t i o n FindNextFileBxEx ( h F i n d F i l e : T H a n d l e ;
v a r l p F i n d F i l e D a t a : T F i n d 3 2 ) : B o o l ;

P C h a r ;
h f : T H a n d l e ;
f I s D i r : B o o l ;
F u l l P a t h : a r r a y [0. .MAX_PATH - 1] of C h a r ;
FFF i rs tB lock : PFFList abso lu te h F i n d F i l e ;

b e g i n
/ / Assume f a i l u r e
PindNextPileExEx := F a l s e ;
/ / L o o p u n t i l success fu l o r n o t h i n g l e f t t o t r y !
w h i l e FFF i rs tB lock* .FFTotEnt r ies <> 0 do
b e g i n

Dec ( F F F i r s t B l o c k * . F F To t E n t r i e s );

// B u i l d t h e f u l l pathname to t h e wanted fi l e
l s t r e p y ( F u l l P a t h , F F F i r s t B l o c k * . F F P a t h ) ;

p := FFFirstBlock*.FFIdxBlock*.FFList [ P F F i r s t B l o c k * . P F I d x E n t r y ] 7
/ / s k i p t h e l e n g t h b y t e

i f p * = ' | ' t h e n
b e g i n

I n e ( p ) ; / / s k i p d i r e c t o r y s p e c i fi e r
f I s D i r : = T r u e ;

e n d ;
i s t r e a t ( F u l l P a t h , p ) ;

/ / Update i d x fi e l d s f o r n e x t t i m e round
I n c ( F F F i r s t B l o c k * . P F I d x E n t r y );
i f F F F i r s t B l o c k * . F F I d x E n t r y = F i l e s I n B l o c k t h e n
b e g i n

F F F i r s t B l o c k * . F F I d x E n t r y  : =  0 ;
PFFirstBlock*.FFIGxBlock := FFFi rs tB lock* .FFIdxBlock* .PFNext;

e n d ;

h f : = P indFi rs tF i le ( F u l l P a t h , 1 p F i n d F i l e D a t a ) ;
if hf <> Invalid_Handle_value then
b e g i n

FindNextFi leExEx := T r u e ;
F indClose ( h f ) ;

/ / D i d w e wan t t o decorate d i r e c t o r y name?
i f f I e D i r and ( ( P F P i r e t B l o c k * . P F E x F l a g s and f f _ D e c o r a t e D i r ) < > 0 )
t h e n b e g i n

l s t r e p y ( F u l l P a t h , 1pF indF i leData .cP i leName);
l s t r e p y (1pFindFi leData.cFi leName, * { ' ) ;
l s t r c a t (1pFindFi leData.cPi leName, F u l l P a t h ) ;
l s t r c a t (1pPindPileData.cPi leName, * ] " ) ;

e n d ;

E x i t ;
end;

end:

end.

Listing 1(cont’d) ‐ The simple Delphi Pascal unit source code. It doesn’t use any OOPextensions orglobal variables and is inherently DLL-friendly.
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T E C H N I Q U E S
by the name itself. The length byte makes it
easy to de-allocate the various filename
entries because the Delphi Pascal FreeMem
routine expects to be given the length of the
memory block beingde-allocated.

Moreimportantly, I chose to storeonly the
filename in order to reduce memory require‑
ments for the file list. In principle one could
store the entireTWIN32FindDataa recordfor
each file but this would be tremendously
wasteful of space becauseTWIN32FindDataA

; FindFileExExTestBed: Files Found=333
[ShelNew)
[spool]

~|ISYSTEM]
[Temporary Intemet Files]
[WIN32APP]
DEFAULT.PIF

is a fixed length data structure capable of
holdingvery longfile names. Instead,I chose
to regenerate the TWIN32FindDataa record
b y making a n e w call t o F i n d F i r s t F i l e E x
at the time that each entry is passed back to
the caller. This is what I mean by ‘just-in‑
time’ checking; in additionto providingalast‑
minute check that the file is still there, this
approach substantially reduces memory
requirements because we only need to save
the name of each file. As noted above, direc‑

tory entries are pre‑
fixed wi th a ‘ I ’
character sothat they
canbeidentifiedwhen
implementing a
f f _ D i r s F i r s t  o r
f££_Fi lesF i rs t sort.

Since only file‑
names are stored, it’s
necessary to save the
path to the filename
sothat the ful l path
can be reconstructed
prior to calling F i n d ‑
F i r s t F i l e E x .Thisis
stored in the F F P a t h
field of the first block.
Similarly, the flags
word, the total num ‑
berof filename entries

and the number of encountered directory
entries are all stored as fields in this block.
The FFIdxB lock and F F I d x E n t r y fields to
point to the next entry to bereturned to the
caller.

Building the file list
Buildingthe file list is relatively straightfor‑
ward. When called, the F i n d F i r s t F i l e ‑
E x E x routine first invokes F i n d F i r s t F i l e
to create an API-level find handle and then
loops round calling F i n d N e x t F i l e until n o
more matchingfiles are found. For each iter‑
ation round the loop, the A l l o c N a m e local
routine is used to store the wanted filename
in the next free position in the list. Once a
completeblock has beenfilled, another block
is created and daisy-chained onto the previ‑
ous one. Assuming that one or more match‑
ing files were found, the routine then calls
the S o r t E n t r i e s routine t o d o the actual
business of sort ing the file l ist . Final ly,
FindNextFi leExEx is called to return the
first entry to the calling application.

The S o r t E n t r i e s code uses o u r old
friend, the QuickSort algorithm. Because
we're dealing with pointers, the QuickSort
implementation used here can easily swap
a couple of file name entries by simply
swapping two pointer values. However,
since those pointer values can potentially
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bein different blocks, I wrotea l i t t le helper
routine, G e t E n t r y , which, given a n index
value, returns a pointer to a specific entry ‑
not the actual entry itself.

I’ve also adopted the idea of passing a
pointer to a function which performs the
actual comparison.This enables us to change
the behaviour of the sort algorithm depend‑
ingupon which comparison function is actu‑
al ly used. In this case, there are three
comparison routines:
@ A l p h a S o r t - performs a straight

alphanumeric comparison using the
1 s t r e m p i function.

@ S o r t D i r s F i r s t ‐ place directories a t
the topoft h e list.

@ S o r t D i r s L a s t ‐ place directories a t the
bottom of the list.

If the ££_RawOrder specifier has been set
i n the flags word, then the S o r t E n t r i e s
routine calls QuickSort to perform an
alphanumeric sort on the entire list ‐ pro‑
vided that £ £ _ A l p h a S o r t was also speci‑
fied. If not, then the list is left alone. In the
case o f f f _ D i r s F i r s t and f f _ F i l e s ‑
F i r s t , the list i s first sorted t o get all the
directories at the top or bottom of the list,
and then two further sorts a r e optionally
performed(againdependingon the presence

o f the £ £ _ A l p h a S o r t flag) t o sort the direc‑
tory and filename parts of the list.There are
probably better ways of doing this such as
adding each filename entry into a tree
within the main F i n d N e x t F i l e loop, but I
didn’t think the extra code complexity war‑
ranted it ‐ the final result was pretty fast on
my machine, even where avery large num‑
ber of files were being processed.

The remaining piece of the jigsaw is the
F i n d N e x t F i l e E x E x code. This routine
picks off the next filename entry each time
that it’s called. The filename is appended to
the end of the path specification and F i n d ‑
F i r s t F i l e i s called t o retrieve a valid
TWIN32FindDataa record for the file in
question. At this point, there’s a slight possi‑
bility that the call might fail because some
other process might have deleted or
renamed the file since we first called F i n d ‑
F i r s t F i l e E x E x . I f this happens, then the
code simply moves onto retrieve the name of
the next entry ‐ it doesn’t really make sense
to doanything else.

One simple enhancement to this code
would be to add another function called
(say) F i n d F i l e s L e f t E x E x which simply
returns the F F To t E n t r i e s field for the
given find handle, it would be useful from
the viewpoint of memory allocation. This
would give the calling applicationthe oppor‑

tunity to know in advance the maximum
number of matching filenames that were
going to be returned at any point in time
(bear i n mind that F F To t E n t r i e s i s decre‑
mented at least once each time F i n d ‑
N e x t FileExEx is cal led) . However, the
calling program would need to bear in mind
that the value returned from F i n d ‑
F i l e s L e f t E x E x i s a max imum possible
value, and not an accurate indication of
what’s going to bereturned.

The final job of the FindNextF i leExEx
routine is to ‘decorate’ a directory name if so
desired.This is donesimply bystickinga pair
of square brackets around the directory
name. As pointed-out earlier, you can easily
change this to suit your personal tastes or
even create an application-supplied hook to
allow the program to decorate a directory
name asdesired. Hmmm...anyone for F i n d ‑
FirstFileExExEx? a

Dave Jewell is a freelance consultant,
programmer and technical author. You can
contact Dave asDSJewell@aol.com,
102354.1572@compuserve.comor
DaveJewell@msn.com.
The source code for this Delphiapplication,
along with the complete code for the Find‑
File unit, can bedownloadedfrom the EXE
conference on CIX or from EXE’sFTP site.
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Peter Collinson had a
project involving several
computers. They needed
to communicate, one way
or another. The easiest

route to design the
protocol was to look at
what had been done for
the Internet network.
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n the last few weeks, I’ve been con‑
struct ing what the media calls a
client/server application. I hate the
term, usually because it’s used as a
tag with no evident understanding of

its meaning. Nevertheless client/server does
describe the system I’ve been writing. The
system is to wake up at some point after the
end of the working day and move some
rather important files from a set of Unix
machines onto the filestore of a machine
which is a hierarchical storagemanager
(HSM). The HSMuses its magnetic disks as
a cache, backingfiles up onto ajukebox hold‑
ingoptical media.The HSMpresents a huge
on-line filestore to the network on which it
lives. Unix machines can see the filestore of
the HSMover NFS,sothe fundamental part
of the task can actually beaccomplishedwith
the cp or mv commands. Well, that’s where
the project started.

However,one of the project requirements
was that there must only be one master copy
of each file. This meant that after a file was
copied, it should be automatically deleted
from the client machine. At this point, I
began to get queasy, uppermost in my mind
wasthe thought of losingfiles when the unat‑
tended programmerrily deleted important
files in error after the copy had failed for
some reason. The hard thing to get right in

EXE: The Software Developers’ Magazine

T E C H N I Q U E S

this type of system is error reportingandalso
what is to bedonewhen errorshappen. If the
system is r u n by a person, then the person
can be asked to monitor what is happening
and take decisions when things go wrong.
This option is not available if the system is to
r u n automatically.

It becameapparent that therewould need
tobeacentral server programrunningonthe
HSMto monitor andcontrol the file copying.
The main task of the server is to check for
errors and stop any copying if and when
errors occur. It’s possible to define the
sequence of copying actions so that the data
is always safe. The strategy for failure is to
stop the file copying and send email to a
responsible person who wil l hopefully sort
things out the next day.

Of course, if we have a server, then we
must have at least a client. The server will
performschedulingfunctions, controllingthe
total number of clients that are permitted to
copy files at any one time, and it will act asa
central logging point for actions from these
clients. All transactions for the system will
be found in one directory on one system.

The client goes through a well defined
sequence of steps to copy any necessary files
from its file-system to the HSM. The client
keeps the server informed of i ts progress,
sending state change information and log‑
ging information that is simply stashed
away. The server controls whether the client
can enter certain states and this ability is
used to reduce contention for resources. In
addition, the server supplies the client with
all the information that it needs to know
about the particular machine it is running
on. For example, the client is told where it
wil l find the files that are to be copied. This
means that the same client code can beused
on all the various client machines. The code
is drivenby information from the server that
is taken froma single configuration file.

If we have a server anda client, then
there mus t be communication between
them. A TCP connection is strung between
the client and the server to carry data in
both directions. The benefit of usingTCP is
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All programmers can write programs
but it takes a special type to analyse,
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that either side can detect catastrophic fail‑
ure in the other machine or the network,
because the connection wil l simply die. Such
direct failure information is very desirable,
it allows sensible suspension of activities on
the running machines. Hopefully, in turn,
this helps to ensure that the entire system
is robust.

When you are designing systems, each
decision that you take leads you into another
problemarea. Havingcome to the conclusion
about usinga server anda client, it was nec‑
essary to consider what data is sent over the
TCP connection. Essentially, araw TCP con‑
nection is just a tunnel between two
machines. You merrily stuffbytes in at each
end,andthey emerge somewhatmagically at
the other,blinkingin the sunlight. You need
some formalised way of communicating over
the link.You are now in the business of cre‑
ating a protocol. I decided that it wasn’t sen‑
sible to invent something completely from
scratch. I began to investigate extant proto‑
cols, looking though the set of documents
called ‘Request for Comments’ or RFCs.
You'll find the set in many places onthe net,
I found mine on unix.hensa.ac.uk. I specifi‑
cally pickedSMTPwhich implementsa com‑
mand/request system which seemed close in
essence to what was neededfor the job.

Internet protocols
Protocols carry at least two different types
of information. They are used to transmit
data from the server to the client and vice‑
versa, and they need to send control infor‑
mation to tell when the data is arriving and
what type ofinformationis beingsent onthe
link. When sending control information, all
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internet protocols use similar formats.
Requests for information from the server by
a client are sent as commands that elicit a
response from the server. Both commands
and responses are sent as lines of text, ter‑
minatedby a ‘network end-of-line’ sequence:
a carriage return followed bya line feed.

The good thing about adopting a charac‑
ter-based protocol is that you can test
servers simply by connecting to them with
the t e l n e t program and typing the data
that the server expects to receive. You'll find
that t e l n e t faithfully sends what you type
and prints the responses from the server.
It’s a healthy bootstrap tool while you write
the server code.

Commands and responses have different
basic formats. Let’s look at commands first.
Acommand froma client is a line that starts
with a four character alphabetic string, a
space, and some optional text. The control
line is terminated by a network end-of-line.
The four character command string is case‑
independent, it can besent in upper or lower
case. In fact, in most protocols,control infor‑
mation is supposed to use only the seven-bit
ASCII character set,but this is often relaxed
to allow the top bit through.

In this project, I have managedto gener‑
ate 21 separate commands, six of which are
not used by the client but are there to allow
an additionalcontrol program to interrogate
and change the state of the server. The
remaining commands are either used from
the client to request information from the
server; or to send information to the server;
or to inform the server that the client is
about to enter some new state, saying
Please sir, is that OK?’
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Because there’s a nicely consistent struc‑

ture for commands coming from the client,
decoding and deciding what is to bedone for
each of them is not hard. Most people seem
to implement this by translating the four
character commandinto a definedvalue and
then writing one immense routine that con‑
sists of a single switch statement. I really
dislike this approach. It’s hard to maintain
and actually difficult to make sure that
you've got things right. For years, I’ve been
implementingthis type of problem by defin‑
inga data structure like:

t y p e d e f s t r u c t
{

c h a r *name;
i n t c o d e ;
v o i d ( * f n ) ( v o i d * , . . . ) 7

}  C m d t a b ;

You then define a static table that matches
the command name toa function:

Cmdtab c m d t a b [ ] = {
{ " h e l o " , C_HELO, f n _ h e l o } ,
{ " q u i t " , C_QUIT, f n _ q u i t } ,

{  N U L L ,  }

yi

You can obviously add extra things to the
basic structure as the application dictates.
In this project, the server maintains a state
variable for each connected client. Some
commands can only occur in certain states,
soa variable in the table is used to specify a
legal state for eachcommand. There is a sin‑
gle piece of code that detects incoming com‑
mands that are illegal. The benefit is that
you don’t need to sprinkle explicit tests for
illegal actions throughout the program and
the final code is mucheasier to read.

I tend to implement the sledgehammer
approach when using a command table to
decode a line from the network. I have a
small routine that is passed the line and
simply iterates down the table looking for a
match using the standard string compare.
When a match is found, the service routine
is called. This is just a few lines in C.

T’ve beena littlevague about the parame‑
ters to the service functions. I usually have
two parameters: a pointer to the buffer of
network data that hasjust beendecoded and
a pointer to the matched entry in the com‑
mand table. I do sometimes hide the com‑
mandtable details from the service functions
and pass some of the data that the table con‑
tains for the relevant entry as parameters.

Youmay bewonderingwhy I’ve defineda
constant for the command and placed it into
the table. It’sperhaps superfluous.However,
it means that you can shareservice functions
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b e e
/ * e l s e£

case ' 5 ' :
i f  ( x

* a n s

Listing 1 - The minuscule loop needed to decode the three digit response.

betweensimilarcommands shouldthis make
sense. If you do this, then you'll need some
way to determine the commandthat the ser‑
vice function is dealing with. If the service
function is passed a pointer to the command
table, then this is a natural place to put the
constant usedto differentiate betweencalls.

Another option might beto use the posi‑
tion in the table as the integer code for the
command, sofor example, the code value for
the h e l o command would be zero, the value
for q u i t would beone, andsoon. I find that
it’s nearly alwaysa bad idea to use the posi‑
tion of data in a table as a constant.
First, it’s a little magic and might
not be picked up by someone who
comes after you to maintain the
code. Second, it may stop your
code being easily changeable
later. It’s another one of those
things I am queasy about.

Thope that you can see that the
command table approach is far
superior to coding a huge switch
statement. It results in a set of very
well defined small routines that do
the business of servicingthe protocol.

It’s easily extensible and permits
you to place some lengthy complex
code in a separate file should you
needto do so.

Repliesto commands
The goldenrulein all the internetprotocols is
that each command sent to the server from
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the client elicits a reply. The reply comprises
athree digit code formed fromASCII charac‑
ters, a space, an optional string and is termi‑
nated by a network end-of-line. The client
shouldbeable to understandthe responseby
lookingonly at the three digit code.

The str ing should really only convey
information intended for humans. It’s not
supposed to hold anything that the client
might need to decode to decide what to do
next. I’vecheatedon occasions in my protocol
design. I needed to return some information
from the server to the client, and I’ve passed

The three digits are read from left to
right. The first digit gives an overall
response code, the second says more about
the circumstances of the reply, the third is
usedto sequence responses in the context of
the other two digits.

A code of 1xx is a ‘Positive Preliminary
reply’.The commandthat the client sent has
been accepted but some information needed
by the server is not available. The client is
supposed to send another command to get a
more definite response from the server. I
haven’t used this code, n o r does SMTP.
Some protocols, for example NNTP
(RFC977), define this code differently.
NNTP uses it to mean that the response is
an informative message.

A code of 2xx is a ‘Positive Completion
Reply’. This code is used for the general
‘that’s OK’ type of messages and for mes‑
sages containing data being sent from the
server to the client.

A code of 3xx is a ‘Positive Intermediate
Reply’. The command has been accepted but
the action cannot be completed because the
server needs more data. The command is
mostly used to tell a client to send data up
the line. For example, it’s used in SMTP as

354 E n t e r m a i l , e n d w i t h " . " o n a
l i n e  b y  i t s e l f

“SECTION DETHL T H e !TOP PAIL CO 2,

it in the reply line. However, I’ve made sure
that the data I wanted to send in the
response string is precededby an unambigu‑
ous keyword, soit’s easy to detect the impor‑
tance of the data line.

The three digit codes are notjust random
numbers picked out of the air by the pro‑
grammer. There’s a well definedmethodfor
how they should be constructed. This w a s
first outlined for SMTP in 1982 (see
RFC821), and has been adopted by most
protocol designers. Some protocols do
change the meanings slightly from their
original definition.
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to requestthat the body of the mailshould be
sent from the client to the server. The client
will send lines of text that will not elicit a
response fromthe server until a dot on a line
by itselfis sent.

The 4xx and5xx codes carry bad news. A
‘Transient Negative CompletionReply’ is
signified by the 4 and means that the com‑
mandfailed, but the clientcan t ry again.The
5 code is a ‘Permanent Negative Completion
Reply’, it means that the transaction failed
and the client should give up.

The second digit of the reply code is used
to convey information that qualifies the first
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response. SMTP uses the following mean ‑
ings. A zero means that there has been a
syntax error or the server doesn’t under‑
stand the command that was sent. A ‘1’ indi‑
cates that the response contains some
information, such assystem status or help. If
you telnet to some handy SMTP server and
say HELP, you should get a bunch of lines
each preceded by a 214 code containing the
help file for the server (see below).

A ‘2’ indicates that the response is a reply
referring to the transmission channel. A
common code sequence is 221, meaning that
the server is closing the transmission chan‑
nel. The final defined code is ‘5’, which is
used for a mail operation, usually the ‘354
sendme mail’ response.

Other systems have redefined the use of
the seconddigit. For example one particular
specification for PCMAIL (RFC1056) uses:
x0x for miscellaneous, x1x for a user opera‑
tion, x2x for a client operation and x3x for a
mailbox operation.

The last digit of the response is usedto dis‑
tinguish between messages of different type
that fall into the same category, so it’s an
index numberof the response in that category.

Sometimes the server needs to send sev‑
eral response lines to the client and there
has to be some mechanism to indicate that
the server is making a multi-line response.

The server indicates that more lines are to
come by replacing the space that is normally
added after the three digit reply code by a
minus sign. See Figure 1.

Decoding loop
Actually this is easy to decode in a client but
harder to create, especially if you don’t want
an extra lineat the endof the data suchas in
Figure 1. I'll guess that the code that sends
this is a loop containing:
p r i n t f ( " 2 1 4 - % s \ r \ n " ) ;

The loopwill be followed by:
p r i n t f ( " 2 1 4 End o f HELP i n f o \ r \ n " ) ;
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The coding of the three digit response code
probably looks very complicated. It really is
no t , especially if you set out the responses
that you intend to use before you star t writ‑
ing the program. However, I must confess
that I was dubious about it all until I wrote
the client program and discovered how easy
it was to write compact routines to deal with
the response codes.

My client needs a routine that says ‘send
this to the server andgivemethe result’.The
code is actually minuscule: see Listing 1.

I admit to removingsome of my code from
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debugging and result testing. The real rou‑
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T ECHN I QUE S
tine also picks out the 221code which tells
theclient that theserver is about toclose the
connection. In this case, I exit from the rou‑
tinewith a long jmp.

In practice, very few calls to the q u e r y
routine need to decode the response that is
passed back in the parameters. You end up
codingthings like:
i f ( q u e r y ( " PATH " , & a n s ) ! = RES_OK) {

/ * send f a i l message * /
}

which is very readable andeasy to create.
Although the response codes are very

comprehensive and ostensibly complex,
their decoding is not difficult. You end up
with reasonably tight programs to do the
job. In fact, for my protocol, I’ve just taken
the values and messages from SMTP and
have not definedmy own response set. The
work of defining the response codes was
done for me.

Do not reinvent the wheel
Perhaps the interesting aspect of the Inter‑
net protocols is that they are asymmetric.
The format of the data that the client sends
is different from that sent by the server.

I guess that I find this behavioura little
odd because it’s always difficult to deter‑
mine what is the client and what is the
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server. For example, in my project, the
client sends to the server some text that logs
its actions when it receives a 354 code. But
the protocol also allows for a program to
request the log file to be sent to it from the
server, and it’s sent as a set of 210 response
lines with continuations. The same data is
travelling in two different directions using
two different mechanisms. This does seem
somewhat strange.

Onbalance, I think that it was asensible
decision to base the protocol design on the

standard Internetprotocols. It took the grief
from the creation process and the code is
probably easier to understand by others,
especially if those others have lookedat how
any internetprotocol function. a

Peter Collinson is a freelance consultant
specialising in Unix. He can bereached
electronically as pc@hillside.co.uk, by
phone on 01227 761824 or on the Web at
http:/ /www.hillside.co.uk.
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Using it, your development team can create all of the most

Evergreen
Software

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

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

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

email sales@gwitld.com
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DATABASE FRONTENDS IS SO
EASY IT’S EMBARRASSING.

Introducing Data Widgets 2.0

Data Widgets 2.
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natically i n c r e a s e the produc- ea Replacementfor Visual

aoe ‘eee Basic 4.0’s grid.Sy , < Ostonch a c e sdebs Bema
tivity of your Microsoft® Visual f

P r e r t c eHal tensions

with Data W i d g e t s 2.0 from
He CORE 7 bt Et SEESC C E

Sheridan Software. Data Widgets

2.0 is a set of bound OLE controls
that lets you design front ends DataGrid™ 1 Data Option Set

Functionally and visually consistent with data grids
for database applications in the in Microsoft Access and Visual Basic 4.0.

: : Support for movable groups and columns.
shortest amount of t i m e with all Optional dropdowns in headings allow u s e r sto select

froma list of available fields and/or groups at run time.
Additional cell types include checkbox, button, \ oo
label, and combo box Custom c o l o r options.

One control creates an unlimited number of
opt ion buttons that are bound to the same
data field
Multi line capt ions and pictures.

the ease and power you've come Automatic and manual button positioning

to expect f r o m Visual Basic. Muliline row formate.

Pictures and text in cells and headings. Enhanced Data Control
Individual fonts and colors for columns, r o w s , and cells. Re-position recordset by selecting from aData Widgets 2.0 is designed to Full design t i m e capabilities pa top list of up to 100previously

ae .: ‘ Supports multiple data modes including bound, a a a al
opt imize y o u r Visual Basic 4.0 unbound, and AddItem (design and run t i m e ) ‐ anonaera at in the

bookmark d r o p d o w n list
database front ends, supplied as Data Combo B C o m t Buttons that perform database actions such

‘ ‘ Variable edit area height a la Microsoft Access. as add, delete, update, plus bi-directional
16- and 32-bit OLE Controls Multiline edit area. nth record paging.

nlucded a r e - a fully editabl DropDown display is not limited to the width Conditional and Soundex searchingIncluded are a fully editable of the edit area ToolTips
DataGrid, a DataCombo ( the S a m e f o r m a t t i n g capabilities as the SSDBGrid control.

Full design t i m e capabilities a J
dropdown and edit portions can beni wn (SSDBD ror Multiline captions and pictures.

: F P : F w i e Add, Delete, Refresh, Bookmark, andbe bound to different databases) Used in con junc t i on with the DataGrid Auto-Positioning function:
é , : A u t o - P o s i t i o n i n g functions.DropDown display is not limited to the width of ae nrg

Enhanced Data Controls, a the edit area Click and AfterClick events
: Same formatting capabilities as the SSDBGrid control. Auto-Repeat functionality

DataDropDown, a Data Command Full design t ime capabilitie Custom color options.

and a DataOptionSet Control

Tel: 07000 422 224
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for the Vi ual Developer

CIRCLE NO. 816

©1993-1996 Sheridan Software S y s t e m s , Inc. All rights reserved. Data Widgets, DataGrid and the Sheridan l o g o are trademarksof Sheridan Software S y s t e m s , Inc. Microsoft, and Visual Basic are registered trademarksof Microsoft Corporation



Microsot
Developer

raining
At Pygmalion, you will get ¥
all the benefits of training from a foremost
Authorised Technical Education Centre.
Courses are conducted by instructors who
are certified as Microsoft Systems
Engineers and Microsoft Solution
Developers. In addition each has achieved a
level of technical excellence and practical
experience within a blue chip corporate
environment.

Classes are restricted to amaximum of e igh t
delegates. Courseware follows the Official
Microsoft Curriculum and therefore is
designed to supportthe Microsoft
Certification Programme. Fast track, tailored
and on-site courses are also available.

For further information or detailed course
overviews, please call 0171 436 2254.

gmalion
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Courses offered include
Upgrading from 3days £795
Visual Basic 3.0 to 4.0
Fundamentals of 3days £795
Visual Basic 4.0
Advanced Programming 5 days £1195
in Visual Basic 4.0
Introduction to
Visual C++ and
Object Oriented
Programming
Fundamentals of
Programming MFC
Library Applications
Intermediate
Windows-based
Programming Using
MFC Libraries

SOLUTION PROVIDER
Authorised Technical Education Centre

5 days £1395

5 days £1395

5 days £1395

Wealsooffer training for
Orland

Delphi

79 New Cavendish Street, London W1M 8N
Telephone 0171 436 2254 Fax 0171 436 224

Email enquiries@pygmalion.co.
Web http://www.pygmalion.co.uK



T E C H N I Q U E S

iles held on your PC are easily
viewed and to copied by anyone
who has physical access to the
computer. Enciphering impor-
tant and confidential files is a

way to prevent unauthorised inspection or
modification by others. Most enciphering
techniques arebasedon number theory, and
rely on the difficulty of factoring huge num‑
bers wi th unknown factors in reasonable
time. The mathematics involved has to gen‑
erate powers ofnumbers and find the modu‑
lus of the answers, but these techniques are
not ideally suited to the PC because of the
amount of calculation involved. In this arti‑
cle, we will outline a private key encryption
technique based on de Brui jn sequences
which is as effective and very easy for a PC
to handle.

De Bruijn sequences are named after
Professor Nicolaas G. de Bruijnof the Tech‑
nical University at Eindhoven in the
Netherlands.DeBruijnstudiedcombinator‑
ial analysis and advanced graph theory. A
graph is any set ofjoined up points andcould
equally well be the edges of a crystal, a
printed circuit board or the garbage collec‑
tion routes in New York.

Sequences
In studies of graphs representing chemical
molecules, geometric figures, mathematical
tree structures etc. sequences of numbers
are frequently associated with the labels on
the graph vertices or edges. These are
important when similar graphs need to be
distinguished or enumerated. For example,
the eight adjacent triplets in the sequence
00011101, when arranged in a circle, ie 000,
001, 011, 111, 110, 101, 010, and 100 repre‑
sent a path between the corners of a cube
touching each only once. The sequences are
very compact and every digit is part of sev‑
eral larger groups. The 16-digit sequence
1001101000010111when arranged in a cir‑
cle has 16four-digit binary numbers hidden
in it representing the decimal numbers0 to
15. Hencethe expression:
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Hexa$ = MID$( "936DA480125B7FEC" ,
I N S T R ( " 1 0 0 11 0 1 0 0 0 0 1 0 1111 0 0 " ,
B i n $ ) ,  1 )

is a very compact binaryto hexadecimalcon‑
version function.

The simplest way to envisage a deBruijn
sequence is to think of a necklaceof coloured
beads in whichevery arrangement of agiven
number of beads and a fixed number of
colours canbe found once andonce only.This
is explained in more detailed in Figure 1.

Two properties of de Brui jn sequences
make them a good choice for small comput‑
ers with limited processingpower.

@ With a reasonable alphabet, we are lim‑
ited to relatively small word lengths oth‑
erwise the sequences become too big to
handle. If (m + 1) is the number of letters
in the alphabet (or the number of colours
in the necklace) andn is the word length
then the length of an (m, n) de Bruijn
sequence is given by: (m + 1)”.

@ The number of sequences for a given m
andn also rises extremely rapidly. It is

The most efficient manner
to keep information

confidential is to encrypt it.
W.Johnson shows how

bytes can bethreaded on a
necklace that only you can

appreciate.

.) where the bracketisarepeat
iblearrangements of four beads in three

RRBB
RBGB
BRRB

BBBB
BGGB
GBRB
GGBB

EXE: The Software Developers’ Magazine

RRGR
RGRR
BRBR
BBGR
GRRR
GBBR
GGGR

RRGB
RGRB
BRBB
BBGB

Figure 1 - A de Bruijn sequence.
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_ENGLAND EXPECTS*‑EVERY

T E C H N I O V E S
WILL

al
TELEGRAPH

FLAG
(hoistedwith
the signal)

i
F

Figure 2 ‐ Nelson’s signal at the Battle of Trafalgar.

calculated from: (m + 1)(m+"%"-D-n),See
Table 1. Herein lies the security of the
system as the brute force method of code
crackingis going to have some difficulties
finding the specific sequence out of all
the possibilities.

Keep a secret
To make a private key enciphering system
using a de Bruijn sequence involves the fol‑
lowing steps:

1. Chop the file into short strings say
two or three bytes long.

2. Make a de Brui jn sequence from a
suitable alphabet and a word length
which matches the word length in
step 1.

8. Find the position of each short string
in the de Brui jn sequence and make
the enciphered string by
concatenating the short strings a
known distance further around the
sequence.

4, Deciphering is the reverse of
enciphering.

The known distance can befixedor variable
and it is easy to add redundant characters
duringthe encipheringwhichcanbeignored
on deciphering. This would further compli‑
cate any attempt at brute force deciphering.
To illustrate the above steps, wecan choose
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an alphabet of a space, a comma,a full stop,
a colon, a semicolon and 26 capital letters.
This gives an alphabet of 31 letters and,
with a word lengthof 3, a de Bruijn sequence

a
FF

of length 29,791which can be handled as a
single string. There are 31958 sequences to
choose from (which is approximately 5.3 x
101428) sothere should be no difficulty find‑

N=(m+1 ) ( m + ) * m - ) - n )where ( m+ 1 )i sthe size o fthe alphabet, ni sthe word length.

m=1 n _ _ L e n N N
( 2 4 20 1

3 8 21 2
4 16 24 16
5 32 2H 2048
6 64 226 67108864
a 128 257 144115188075855872

: 8 256 2120 1329227995784915872903807060280344576
m=2 2 9 31 3

3 27 36 729
4 81 ges 94143178827
5 343 gre 1824800363140073127359051977856583921
6 729 3287 1 . 1 9 6x 10118

m=3 2 16 4 16
3 64 41s 67108864
4 256 460 1329227995784915872903807060280344576
5 1024 aes ~ 1 , 3 0 9 4x 10151
6 4096 aioe ~ 7 . 8 8 9 9x 10612

m=25 2 676 262 9106685769537214956799814036094976
3 17576 26878 ~1,8926x 10252

m=127 2~‐S‐s«A384SC«C1 BS ~ 3 . 2 2 4 5x 1025
m=255 2 65536 256% ~4.9312x10811

EXE: The Software Developers’ Magazine

Table 1‐ Numbers of de Brui jn sequences.
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T E C H N I Q U E S

DECLARE SUB MakeSequence (F i leName$)

CONST L1 = 961 " ( M + 1 ) 4 ( N - 1)
CONST L1M1 = 960 " h l - : 1 .
CONST M = 3 0 ‘ A l p h a b e t s i z e minus 1 .
CONST N = 3 ‘Word l e n g t h .

Main:.
INPUT “ F i l e name f o r s e q u e n c e " ; Fi leName$
CALL MakeSequence (FileName$)

REDIM P t r ( 0 TO L 1 M 1 )
REDIM Z $ ( 0 TO 3 0 )

‘ H o l d s p o i n t e r s t o a l p h a b e t .
‘ H o l d s t o t a l a l p h a b e t .

A = 0
DO WHILE A < L1

P t r ( A ) = ‘ P i l l P t r ( ) w i t h 3 0 ' s .
A z A + i l

LOOP
2 $ ( 0 ) = CHR$(32) " s p a c e .
Z $ ( 1 ) = CHRS$(44) ‘Comma.
Z$(2) = CHR$(46) " P u l l s t o p .
2 $ ( 3 ) = CHR$(58) ‘ C o l o n .
2 $ ( 4 ) = CHR$(59) * S e m i - c o l o n .

Z $ ( P + 4 ) = CHRS$(64 + P ) ‘The 2 6 l e t t e r s o f t h e a l p h a b e t .
NEXT
OPEN FileName$ FOR BINARY ACCESS WRITE AS #1

Count =0: Cycle =0: D§="": J = 0
Do

Do
X  =  P t r ( J )
DS = DS + Z$(X) ‘ O r PRINT D $ ;
P t r ( J ) = P t r ( J ) - 1 ‘New p o i n t e r v a l u e .
T =( ( M + 1 )* J + X )MOD L I
C y c l e= C y c l e + 1

LOOP UNTIL Cycle = 512 O RP t r ( 0 ) = - 1
PUT #1, 5 1 2 &* Count + 1 , D $ ‘ S a v ea b l o c k o f 512 b y t e s .
C y c l e= 0 :D §= "*"
C o u n t= Count + 1

LOOP UNTIL Count > 58
C L O S E# 1

‘ N e x t  J .

Program 1 ‐-Program to generate a de Brui jn sequence for m=30, n=3 .

Pythagoras's Theorem a~= b=+ c=is a special case of the Cosine Rule
a= = b= + c= - 2bcCos(A) where the angle A is 90°.

I wander'd l o n e l y as a c l o u d t h a t fl o a t s on h i g h o ' r e v a l e s a n d h i l l s ,
when a l l a t once I saw a crowd , a h o s t , o f g o l d e n d a f f o d i l s .

2 A n y t h i n g g o e s ! I n c l u d i n g t h e l i n e s t h

p i ' c k - a - b a c k , * p i ' g g y b a c k ( - g - ) . 1 . a d v . ( C a r r i e d ) o n b a c k o r t o p o f a
l a r g e r p e r s o n o r o b j e c t . 2 . n . R i d e t h u s g i v e n . [ o r i g . u n k n . ]

Yo u can use F i l e M a n a g e r t o s t a r t y o u r a p p l i c a t i o n s . Yo u s t a r t a n
a p p l i c a t i o n b y o p e n i n g a p r o g r a m fi l e o r document f r o m a d i r e c t o r y
window. P r o g r a m fi l e s a l w a y s h a v e a . C O M , . E X E , . P I F o r . B AT fi l e n a m e
extens ion.

ISRAEL 1 00 972 ( T h i s code a l s o g i v e s a c c e s s to West B a n k , Gaza S t r i p ,
G o l a n H e i g h t s a n d E a s t J e r u s a l e m ) 1 Fo l lowed b y A f u l a 6 Ashdod 8
A s h k e l o n7 Bat Yam 3 Beer Sheva 7 Ben Gurion Airport 3

Dear B i l l , Wish you were h e r e . Weather p a s s a b l e , accomodation f a i r ,
food good and swimming excellent. Company u n b e l i e v a b l ebut wine superb.

Table 2 ‐ information which generates keys for enciphering.

56 EXE: The Software Developers’ Magazine

a r e j u s t 219 c h a r a c t e r s h e r e . 1

i ng one! Program 1 generates the lexically
largest sequence ie the one that starts with
ZZZ and finishes with space space space.

If we encipher the well known message
depicted in Figure 2, which first appeared in
an entirely different code, with this deBruijn
sequence we obtain:

NEGDNJ:E;0;XTQQTGJNSRVD,MXXDNK
WHPPIKLGNM:SGSSTVZS

To decipher this rather cryptic message we
just need to run the Program 2 with a simple
shift of 100:

ENGLAND EXPECTS THAT EVERY MAN
WILL DOHISDUTY

Getting practical
To makea viable program to encipher and
decipher however, requires the ability to
makea de Bruijnsequence knownonly to you.
To dothis wemust look at the way deBruijn
sequences are generated. The excellent algo‑
rithm by Xie (published in 1987 in Notes on
De Bruijn Sequences,J. Disc.App. Math. 18)
employs a table hopping technique. Program
1 is a sample implementation.

A table of m+ 1 pointers (0 to m) is set up
with m + 1columns and (m + 1 ) - ! ) rows giv‑
ing (m + 1 ) " pointers to the alphabet which is
held in the 2 $ ( ) array. Starting with J = 0,
the first character of the de Bruijn sequence
is Z $ ( X ) whereX is the pointer value in the
last en t r y in the J‘» row. This entry i s
removed from the table and J is transformed
using the line:

J = ( ( m+ 1 ) * d+ X )MOD L 1

where L1 is the number of rows. This process
has to be repeated in order that every entry
in the table is visited once and once only and
that J finishes up as zero. This condition is
governed solely by the entries in column
zero. Each row in the table is some permuta‑
tion of the pointer set (0 to m) and each col‑
u m n some arrangementof L1 pointers from
the same set, but column zero always begins
with a zero.

If the table can betraversed asabove then
its left-handcolumn is called aLabel(m, n ) . A
column of zeros is always a Label and gives
the lexically largest sequence as demon‑
strated above. A column of n zeros separated

A Label is a sequence of numbers from the
set 0 to m:Ot;totst4 _ty,7.7 such that for
eachj between 7 and Li - 1 there must
exist another sequencej/9/3__,j, where s
< =L I ,j j = j , andj g ,j = ( ( m + Drigt typ)
MODL1 which hasj, equal to zero (iej,=
0and jj, <>0wherek<s)

Figure 3 - Is it aLabel?
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Protected applications are constantly under organised attack and it
is the determined “Hacker” who is mo s t likely to do the damage.

To add insult to injury, t ime and money spent on second rate
software protection is asgood as lost along with sales revenue.

DESkey security is built into the hardware. ASIC’s and microprocessors
running proprietary algorithms provide real protection. Acomprehensive
range of drivers and our software protection utility DESlock work to

bring the highest level of security with the min imum of effort.
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PC MAC PCCard UNIX e t c
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T E C H N I Q U E S

"Encipher ing P r o g r a m Using de B r u i j n Sequences .

DECLARE FUNCTION Exist% (FS)

LINE INPUT " E n t e r t h e fi l e name and p a t h of t h e de B r u i j n sequence "; FileName$
IF Exist (FileName$) = 0 THEN

OPEN FileName$ FOR BINARY ACCESS READ AS #1
DBS = " " : P=1
L e n F i l e = L O F ( 1 )
NumBlock = L e n F i l e \ 512
F i l e Ta i l = L e n F i l e MOD 512
Temp$ = STRING$(512, 0)
DO

GET #1 , P, Temp$
P = P + 5 1 2
DB$ = DBS + Temp$
NumBlock = NumBlock - 1

LOOP UNTIL NumBlock = 0
Temp$ = S T R I N G $ ( F i l e Ta i l , 0 )
GET #1, P, Temp$
DB$ = DB$ + Temp$
Temp$ = STRING$(2, 0)
GET #1 , 1, Temp$
DB$ = DBS + Temp$

CLOSE #1
ELSE

PRINT " C a n ' t fi n d fi l e "
END

END IF

"Break fi l e i n t o 5 1 2 - b y t e b l o c k s .
‘ B y t e s l e f t o v e r.

‘add w r a p - a r o u n d .

PRINT " E n t e r a message ( l e t t e r s , s p a c e s , commas, c o l o n s and f u l l s t o p s o n l y ) "
L INE INPUT ; Message$
Message$ = UCASE$(Message$)
L =  LEN(Message$)
Code$ = ""
FOR P = 1 TO L STEP 3

X$ = MID$(Message$,  P,  3)
Z = (INSTR(DB$, X$) + 1 0 0 ) MOD 29791
Code$ = Code$ + MIDS$(DB$, Z, 3)

NEXT

Program 2 - Encipheringprogram using deBrui jn sequences.

PRINT : PRINT "Coded message is " ; Code$
Message$ = " "
FOR P = 1 TO L STEP 3

X$ = MID$(Code$,  P,  3)
2%= INSTR(DB$, X$)
IF Z < 1 0 1 THEN

Z = Z + 29791
END IF
Message$ = Message$ + MID$(DB$, Z - 100, 3)

NEXT
P R I N T  : PRINT " D e c i p h e r e d code is "; LEFT$(Message$, L)

DEFINT A - Z

DECLARE FUNCTION Exis t% ( F $ )
COMMON SHARED /Er rorCode/ E r r c d

END

REPORT.ERROR:
E r r c d = ERR
RESUME NEXT

Ch = FREEFILE
ON ERROR GOTO REPORT.ERROR
OPEN F1$ FOR INPUT AS #Ch
CLOSE #Ch

E x i s t = E r r e d

END FUNCTION

JFactory is the Visual Bui lder for JAVA. It enables developers to quickly create Java
applications by dragging-and-dropping typical controls such asbuttons, l ist boxes
and m e n u s . JFactory provides a single design environment to manage all aspects of
user-interface development and includes a Project Manager, design windows,
property sheets, a palette of drag-and-drop controls as well asproviding the ability
to test an application's interface, generate code, compile, and r u n the application.

ZXpp
The Visual Builder fo r

“We add class to MFC!”"™Cross-Platform C++ development.
zApp Developer's suite is a toolkit
combining the zApp Application
Framework, Interface Pack, Factory,
and Help system to provide
single-source cross-platform
portability. Visual programming
with zApp makes it possible to
quickly build and test different
designes and then generate f u l l y
commented C++ code.

Hypersoft Europe
Northern Office: 01159 - 376550
Grove House, 13 Main Street, Keyworth, NG12 5AA

Southern Office: 01273 - 834555
PO Box 901, Hassocks, West Sussex, BN6 9ZS

email: info@hypersoft.co.uk

A New C++ Class Library from ESKA
Software, ReportClasses speeds up the
creation and maintenance of reports for C++
developers. It divides the two tasks of
sourcing the report data and designing the
layout of the report so that developers and
users can each focus on their o w n part of the
report. The ReportData-Editor allows
developers to produce multiple views of the
data source(s), from which the user can then
create their o w n layouts with the easy-to-use
Report Designer. Both the report structure
and layout are implemented as C++ objects
providing portability among data sources,
GUIs, compilers and operating systems.

New versions of Stingray Software's
MFC extensions C++ class libraries
bring m o r e enhancements to MFC.
SEC++ 1.1increases library to over
40classes and Objective Grid 1.1
adds D A O and UNICODE/MBCS
support.

All product names referenced herein are trademarks of their respective companies
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T E C H N I Q U E S
by n - 1 groups of m’s (where eachgroup con‑
tains m ( m + 1 ) ’ - 1 times m’s with r varying
from 0 to m - 2) is also aLabel.

(So, for example, for m = 2 and n = 4,
022222222222222222022222020 is aLabel).

But in general, it is necessary to test if
any specific arrangementwhich is generated
by the routinequalifies asaLabeland this is
done in the first pa r t of Xie’s algorithm (see
Figure 3). Only 1 / ( m+ 1) of all possible
arrangements qualify

So, if wechoose an alphabet of 256ASCII
characters, andaword length of2weneeda
pointer table of 256 x 256 to give the de
Bruijn sequence of length 65,536. The zero
column is then some 255 digit number to
any base up to 256 and this becomes the pri‑
vate key for the system.

What the number is needs to be kept
secret but in the words of Sir Humphrey in
‘Yes Minister’ the best way to keep a secret
is not to tell anyone you have one so the
number should be derived from widely dis‑
seminated information available to al l such
as telephone directories, dictionaries,
instruct ion manuals, common books or
newspapers. A short paragraph of 20 to 30
words will yield a set of numbers whichwill
give the starting point for the algorithm to
search for aLabel.

Randomise
One morepropertyof the deBruijnsequence
can beusedto advantage and that is i ts abil‑
i t y to generate pseudo-random numbers.
Take a binary sequence of word length 4, for
example:
0101000011011110
then it is possible to generate the following
sequence of numbers:
0,5, 1, 10, 7, 6,3, 8, 13, 12, 14, 9, 11, 15, 2,4
by usingSeedy,= Value at positionSeed,jg
+ 1, starting with Seedjjg as zero. Not all
sequences do this but it is usually possible to
rotate most sequences to give the full cycle of
numbers. In our application, a binary de
Bruijn sequence of word length8 needs to be
made and this wil l give a set of 256 random
pointers for the alphabet. Column zero for
that table can be derived from the first few
words of the key.

The attached list (Table 2) shows a num‑
ber of keys that have been tested and they
allwork well illustratingthe point that prac‑
tically anythingwill doif you can type it in.

The whole program needs protecting
with a pass phrase (50 to 125 characters)
which can conveniently be turned into a
16,384 long sequence to encipher your
Labels and the file and path information for

saving them. Other users then cannot read
your Label file names or decipher your keys
and vice versa.

The current version of the program can
handle any type of file which is less than 16
MB long.Ona 386-20 PC, it can encipher at
7,500 characters per second and decipher at
3,000. Facilities for viewing files, changing
the keys and deleting confidential files (firs t
changing the contents to CHR$(255) before
deleting) are also available. If no redundant
characters are added, the encipheredfile is a
binary file two or three bytes longer than the
original file. The deciphered file is exactly
the same asthe original. a

William Johnson is a physicist. Bi l lgradu‑
atedfrom Cambridgeandspent his working
life in the steel industry working in diverse
areas such ascrystallography,physical
methodsof chemical analysis, electron
optics, instrumentationandproduct inspec‑
tion. He receivedan MBEon retirement and
since then hasconcentratedondeveloping
efficientalgorithms for a number ofpracti‑
calproblems. Bi l lcan becontacted byphone
or fax on 01709531349.

Theprogram can bedownloadedfrom
Cix, andfromEXE’sFTPsite at
[tp:/ /ftp.exe.co.uk / pub /exestuff/bruijn.

MapTools™are innovative and
cost-effectiveWindows software
tools for developers creating
customised GIS, GPS and
geographical analysis applications.
MapTools™are DLLs andVBXs
designed to provide developers with
the means to creating mapping
applications over which they have
total programmatic control.
Advantages include:
J support for awide range of
digital map formats

1 the ability to display maps
within a broad range of
scales, and to print them in
colour at any true-scale

‐ full, fast simultaneous display of
raster and vector maps,with full
pan and zoom facilities

J the ability to handle points,
lines, polygons and text as
objects, to edit them and to link
them to a database

_ multiple map overlays and tiling
J hot maps enabling user
interaction

J royalty-free distribution of
applications incorporating
Map Tools™
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14 Regent Hill, Brighton BN1 3ED

Telephone 01273 727119 Fax 01273 731925 BBS 01273 321301
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Graphics Server makes it
possible to integrate graphs,
charts and statistics into
Windows applications
1 comprehensive range of
graph and chart types
statistics and curve fitting

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

J hot graphs with zooming
_j saveable graph templates
J time series graphs
J combination graphs
with multiple axes

_Jgraph rotation with
True3D

J axis scale and range
control

J attached data labels, text
annotation and drawing
functions

1 null values for missing data
4 256 colour palette
J royalty-free distribution of
applications incorporating

Graphics Server

Bits Per Second
14 Regent Hill, Brighton BN1 3ED

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

“Zinc’sportability is transparent.
And only Zinc has afullset of UI

objects and realextensibility todevelop
commercial-grade applications. Ful l

source code is a bigplus, too.”

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

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

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

platform tool that delivers 100% portability, you'll have
your applications on other platforms as fast as you can
r e c o m p i l e . And n o one supports a s many platforms a s

Zinc does. It's all part of what makes Zinc the most
productive‐and affordable‐ tool you can o w n

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

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

enabling your application for international markets is

already done ‐ j us t translate your t e x t . Plus, Zinc is the
only t o o l that supplies 100% of the source code.

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

“We're now shipping our
application onevery major platform
and in every major world market.
Our salesforce loves i t ! With Zinc

we're beatingthe competition.”
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Stockholmby night
The Stockholm Standard Committees meeting was much more fruitful that the previous one.
Francis Glassborow reports on the progress made.

he joint ISO/ANSI committees for standardising C++
meet every four months for aweek of intensivework con‑
solidating all that has been done via electronic commu‑
nications.Any substantial change to the WorkingPaper
(the document that will eventually become an Interna‑

tional Standard) must be supported by a written paper explaining
both the problemand the proposed correction. These papers together
with other minor issues aredistributedto anumberofspecialist work
groups ‐ seven at themost recent meeting.

Eachwork group contains specialists in a specific area of the lan‑
guage whose role is to consider the merits of the proposed solutions.
They may modify the proposal and issue a revised paper for immedi‑
ate consideration. If they think the solution has sufficient mer i t it is
presented to the joint committees who decide by straw vote whether
there is sufficient consensus to take the issue to the formalvote at the
endof the week.

It is almost impossible for a paper to get through a work group
without an active sponsor present.There is toomuchwork to do. This
is unfortunate because it makes it hard for technical experts to con‑
tribute any work unless they can attend the meeting. National dele‑
gations tend to besmall andmore than once goodideashave fallen by
the wayside for the lack of a sponsor ‐ someone who understands the
subject, is able to cope with expert discussion and is respected by
other committeemembers.

Eventhough the official partof the week finishes around lunchon
the Friday,work continues for agroup ofvolunteers ti l l late Saturday
evening to give a chance to the official editor, Andy Koenigof Traps
andPitfalls fame, tocomplete the job aswell asearn his living. The
various hotelswhere wehavemet remainbewilderedby the way that
some will still be working at 3am. They are even more surprised
when they discover that weare notbeingpaid for thejob. Ten or more
pay their costs directly from their own pockets.

Stockholm
The March (Santa Cruz) meeting of the C++ Standards Committees
was dominated by the issue of separate template compilation (see
EXE May ’96 p.49). We left that meeting with the issue unresolved
and many participants felt a sense of despondency. We had only
avoidedcomplete breakdownbybecomingpoliticiansandbrokeringa
holdingexercise.
A great deal of work hasbeendone in the four months leadingup

to the Stockholm meeting. The whole C++ community owes a large
debt of gratitude to John Wilkinson and his colleagues at SGI for
developing a more refined approach to template compilation that
promises to make separate template compilation acceptable to
implementers.Weseem to bedown to a single technical problem, the
socalled intermediate context problem. This comes about when a
template instantiation in one file causes the definition ( i n a different
file) to instantiate another template in a third file. The problem is
knowing how much information needs to be kept in order to allow
correct name lookup at the time each template is compiled. Name
lookupproblemshavebeenacontinuing feature ofC++ andit is hard
for the ordinary programmer to understand how big a problem
results fromallowingthe same name to refer to more than one thing.
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Features like overloading and scoped names are important elements
of C++, ones that are deep in the foundations of the language.

Names in templates are of two main types:

@ independent names ‐ ones that shouldbebound in the context of
the definition and donot rely on the template parameters, and

@ dependant names ‐ ones that can only bebound in the context of
aninstantiationwhere the details ofthe template parametersare
known.The instantiationcontext must take into account the con‑
texts of eachof the template parameters.

JohnWilkinson and colleagues developed a new set of rules to deter‑
mine which names in a template definition should beconsidered as
independent names. They did much more. The result is that many
implementers think that they may be able to deliver the long
promised separate template compilation with a performance accept‑
able to users. One cost will beyet another keyword: e x p o r t .

Fortunately, the ordinary programmers will not need to under‑
standall the technicalities that underpinthe language.They only have
to beable to use the tools that are eventually delivered. However they
doreap considerable benefit fromall the work that goes into standard‑
isation. Programmers need portable skills. English is independent of
the word-processor you use. In the same way the basics of a computer
language shouldbeindependent of the compiler you use.

The guillotine
This term is often used to refer to l imit ing the time for debate. The
WG21/X3J16 Committees effectively applied the guillotine to lan‑
guage fixes as the end of the Stockholm meeting. This caused a
degree of focused activity that even threatened the sponsor’s recep‑
tion (a very enjoyable boat tr ip and meal) . Not only have technical
issues to be thrashed out but the results have to be encapsulated in
formal motions which eventually lead to appropriate changes to the
working paper.

EXE: The Software Developers’ Magazine 63
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By the time the last computer was switched off late on Saturday

the WorkingPaperwas almost ready for review by the editinggroup.
This is the process bywhichweattempt tocatchunintendedchanges.

We believe that we are near enough to the final product to dis‑
patch it to National Bodies as aCommittee Draft.Weare taking one
last look for major flaws. We expect to vote out a CD during the next
meeting (Hawaii). Apart from minor work (we hope) in response to
public comment that CDwill eventually become the International
Standard some time in 1998. Then we will have to gointo handling
default reports (bugfixing).

Significant changes
Several relatively minor improvements to C++ squeezed past the
Stockholm guillotine.

Most were refining what was already there, or rewording text to
say what we had meant rather than what had actually beenwritten.
In some places we strengthened guarantees to programmers. For
example we have limited uses of n e w to the programmer and the
Standard Library.The intendedeffect is that implementers may not
use new to place temporaries on the heap (they may use some other
method to get memory for temporaries). Strictly speaking imple‑
menters could still surprise programmers with Standard Library
uses of new but lockingthat door would take too long.

There were, in my opinion, two items that directly impinge on
ordinary code.Asa resultofa paper from KevlinHenney(aUK based
expert) both string literals and wide string literals will have c o n s t
types. It is a shock to some programmers to discover that they are no t
already c o n s t .

The other item was that, after over two years of work in the Core
1 work group (the one I regularly attend) we have substantially
reworked the section o n e x t e r n " < l a n g u a g e s p e c i fi c a t i o n > "
to provide better support for all aspects of linkage across languages.

I will deal with both these issues in future columns.

Last month’s problem
This was last month’s problem.

Hindude <tostrean.K>wei
a TKt): i t .i) 4

pil i :
ant):

Tee cc aces nhan}
_ Meek of t e e

int main (gery
tpt|
I iercode

95%ofthe books andmostcourse presenters tell you that initialisation
with an ‘=’ is just the same as the alternative (T t ( k ) in this case).
They are wrong. The former uses a copy constructor which all but the
worst compilers will optimise out. However before optimising out a
copy constructor, a compiler must check access. In this case the copy
constructor is p r i v a t e s o T t = k; fails. I think this is stupid and
that T t = k; shouldhavebeendefinedin terms ofT t ( k ) ;, however
it is too late to change the grammar of the language soyouwill have to
learn to live with i t . The same problem will arise where a copy con‑
structor has been qualified with e x p l i c i t ( that is when your com‑
piler catches up with the language)soyou will have to learnto write:

aato_gbr<T>(HenT);
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instead of the more natural:

auto_pir(T> =new T;
This was the second problem:

dass U£nie.i;
miCat3): i( j) 83;

rator int () § retumi; in to intae feetg:
classV&
eileaj

Mt tC 8 UG;§ Uconversionto \
of interface

mtmin) é

This code fails for a slightly more subtle reasonas it requires two
user defined conversions to go from a U to a T via an i n t so it fails
even if the copy constructor is public. However lookand see what hap‑
pens when wethoughtlessly write it in the other form:

T t  C U ) ;
That, believe it or not, is a declaration of a function t taking aUpara‑
meterbyvalue and returninga Tbyvalue. Wehaveeither got to write
i t a s T t ( ( U ) v ) ; o r a s T t ( ( U ( v ) ) ) ; The latter version i s par‑
ticularly weird because we add an apparently redundant set of brack‑
ets to cancel the redundancy of an apparently non-redundant set.

This month’s problem
The C++ standard authorises a compiler to optimise out copy con‑
struction whenever it can ‘prove’ that either the original or the copy
is not subsequently used. Unfortunately there are some odd uses of
objects where the intended subsequent ‘use’ is the call of the destruc‑
tor. Look at the following code and decide how you can change it so
that the compiler cannot optimise away the copy. Ideally this fix
should not cost you anything in code size or speed.

void foobar () £
Mytype mt;
[code usin
MutypeTt, Meopycom be optimisedPhoreusing ntinecode. but no

: [subsequent useof wt

Dates for your diary
Putanote in your diary to keepJuly 18th& 19th1997free. I ' l l tell

you later what is going on then, but if you are a serious user of C or
C++ you will not want tomiss out. a

Association of C/C++ Users subscriptions: individual £14, student
£7, corporate £75, Overload & C++ SIG£15 ( + A C C Umembership).
Forfurther informationaboutACCUwrite toFrancis Glassborow,
64SouthfieldRoad, Oxford, OX4 1PA, r ing01865246490, oremail
francis@robinton.demon.co.uk.
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How much tiM€ are you spending learning
your configuration E u r Gulesei

a‐‑
instead of actually using
You've made the decision to use software configuration management
(SCM). And you know that a streamlined development process can help
you meet your deadlines and make your developers more productive. So
why are you still figuring out how to use the software? You need an SCM

tool that produces results instantly.
MKS Source Integrity
At last, there’s a software configuration management system that
eliminates the learning curve. MKS Source Integrity orchestrates your
entire development process, providing your team with a choice between
a stand alone GUI and command line interface, across 20 different
development environments. Color visual merging and differencing show
changes to files at a glance. Sandbox environments provide each
developer a safe place to do their daily work.
Thinks and works like development teams do
MKS Source Integrity is acomplete SCM system designed to maximize
your team-based development. More than 45,000 developers worldwide
use MKS Source Integrity’s complete suite of tools to help them increase
productivity, protect software assets, and guarantee overall source
code integrity.

To find out how MKS Source
Integrity can accelerate your team’s
development, call today for your
FREE demonstration copy, or
download it from our website.
Your challenges are our challenges. All people depicted in
this ad are MKS personnel.
30-day unconditional money back guarantee.
MKS, MKS Source Integri ty and Sandbox environments are reg is te red trademarks of
Mortice K e r n Systems Inc. All other trademarks acknowledged.

“Would you like to know how MKS Source
Integrity integrates with Microsoft C++?

One word: seamlessly.”
- LAN Times, August 95

Source Integrity provides full
integration with leading development
environments including:
* Borland C++
* Borland Delphi
* Microsoft Visual Basic
* Microsoft Visual C++
* PowerBuilder
* Watcom C++

Call today!
0171 624 0 1 0 0
http://www.mks.com
Email: uk@mks.com

Mortice Kern Systems (UK) Ltd
239 Kilburn Park Road
London NW6 sLG
Fax: 0171 624 9404
Alternatively, contact:
System Science
Tel: 0171 833 1022

Grey Mat ter
Tel: 01364 654 100

Admiral
Tel: 0276 692 269

MORTICE KERN SYSTEMS INC.



“eon Rue» WIDEO TRAINING FOR C & C++
Funct ion P o i n t e r :

t Add(
{

t F i r s t , int S e c o n g i a

) F i rs t +S e c o n d ;

’
Subtract( int F i r s t ,

Second)

F i rs t - S e c o n d ;

T h e C V i d e o C o u r s e
This comprehensive training c o u r s e ,
takes you from beginner to proficient
C programmer in the shortest time
possible. Designed specifically for
Video, the course features advanced
display techniques to produce a
visually stimulating presentation. By
keeping your interest level high, the
video ensuresthat your retention level
is also high. The entire C language is
covered in 13 hours of video.
Including the time spent working through
exercises, you should be able to complete
the course in approximately 60 hours.
Even though you may n o t know
anything about C when you start the
c o u r s e , you should be a proficient C
programmer by the time you finish.
You can use the course with any
standard C or C++ compiler.
In addition to teaching C, this course
is also designed to build the foundation
you need for learning C++.

Video Tra in ing
Benefits
Remarkable value
One week's training course £1295
Personal Edition Video Course £ 2 0 0

You Save £1095

On Site Training (For Ten) £6500
Company Edition Video Course £ 5 0 0

You Save £6000
Convenience j
Learn when and where it suits you and at
your own pace.
Permanently available
Forget something ? Havea free repeat
lesson should you ever need it.

T h e C + + F o u n d a t i o n
V i d e o  C o u r s e
This comprehensive training course
enables C programmers to be proficient in
C++ and object oriented techniques in
rapid time. Designed specifically for
v i d e o , the cou rse uses advanced
display techniques and powerful
illustrations drawn from familiar
everyday situations. This approach
impresses meaningful pictures on your
m i n d , and stimulates your thinking
process, making it easier to grasp C++
concepts first t ime, and for good !
After watching each of the 12 subject
video presentations, completing the
corresponding exercises in the
accompanying workbook drives
home the concepts in the video.

false

t r u e

result = f a l s

false p r o m o t e d t o 0
t r u e p r o m o t e d t o !

A d v a n c e d C++
V i d e o  M o d u l e s
These modules are ideal for
programmers who have completed the
C++ Foundation Course , or who already
have a solid knowledge of C++.
They cover advanced topics, such as
Exception Handling, Templates, STL
and Iostreams. These modules examine
the syntax of advanced features and
spell ou t the implications for your code.
For example one module looks at the
benefits of exception handling and the
challenges involved in using it to build
more robust applications.

Why S i l i con R iver
Video Tr a i n i n g
"Both products show video can be an
excellent medium for training"

PCW magazine
"Recommended" EXE magazine

Over 5,000 video training courses have
been sold.
Previous customers include:
Abbey National, Alliance & Leicester,
Cable & Wireless, CERN Institute,
Glaxo/Wellcome, Logica, Greenwich
University, Lucas R&D, Oxford University,
Philips Research, Reuters, plus many more
company’s, colleges and thousands of
individuals.

Silicon River Limited, 106-108 Powis St, London SE18 6LU. 0181 317 7777, fax 0181 316 7778.

C V i d e o C o u r s e
Personal Edition
6 video's with over 13 hours of
training, plus approx..50 hours of
practical exercises. 365 page
workbook and source disc.
Five Pack
As Personal Edition but with 4
extra workbooks.
Company Pack
As Personal Edition, but with an
extra set of video tapes, 9 extra
workbooks, plus exclusive course
leaders notes. £499.95
C++ Foundat ion Video Course

£299.95

Personal Edition
5 Video's with over 12hours of
training, plus approx. 45 hours of
practical e x e r c i s e s . Extensive
workbook and source disc.
Five Pack
As Personal Edition but with 4
extra workbooks.
Company Pack
As Personal Edition plus extra set
of video tapes, 9 extra workbooks,
& exclusive video interviews on
applying C++ and OOP.

£199.95

£299.95

£499.95
Advanced C++ Video Modules
Personal Edition-Currently Available
Exception Handling £49.95
Standard Template Library £49.95

Available Summer 96.
Templates (Personal Ed i t ion ) £49.95
lostreams (Personal Edit ion) £49.95
Combination Set (a l l 4 modules) £149.95
Company Packs £T.B.A.

ON LINE (Phone/Fax/email)
Support/Consulting Packages
Available for Cand C++. £Call

H o w To Order
CALL 0181 317-7777
FAX 0181 316-7778
email sales @siliconriver.co.uk
MAIL
SILICON RIVER Ltd.
106-108 POWIS STREET
LONDON
SE18 6LU

S e c a=  =  & &
Please add £10 delivery and VAT to all orders

S E E h t t p : / / w w w. s i l i c o n r i v e r . c o . u k
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JavaWorkshop
Sun had planned to wait before releasing a
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fully graphic development tool for Java.
Jon Vogler explains why Sun changed
its mind and the result of this change.

here is much debate about the
impact of Java and the network
computer on users of standalone
PCs.For companies the picture is
clearer. Compared to PCs, the

network computer offers cost reductions and
improvements in managerial control. The
obstacle to its widespread adoption ( i n addi‑
t ion to the minor point that the hardware
barely exists) is the need to write a new gen‑
eration of application software that will r u n
on corporate intranets. This is a massive
opportunity for the application development
industry.The first necessity, already happen‑
ing, is to train programmers to use Java. The
second is effective, productive, software
development tools. Sun invented Java and
has been a major force behind both the
Internet and Intranets, soa good start‑
ing point for examining Java develop‑

ment tools is its Java Workshop (JWS).
The original Java DevelopmentKi t (JDK)

provided only a command-line interface. JWS
Version 1.0 was originally planned as a base
toolset, with the Visual component to be added
later, in Version 1.1.Sunpublishedabeta ver‑
sion of JWS 1.0 on the Web and the package
hashadbetween4,500 and 5,000 downloads a
week. The feedback voiced a strong demand
for immediate publication of the GUI builder.
So, despite bugs and incomplete documenta‑
tion, it was included in Release 5 of Version
1.0, the subject of this review.

Portability vs performance
JWS is a substantial product; the full version
occupies some 10MB ( s e e figure 1 ) . It is writ‑
ten entirely in Java, which substantiates the
language’s claim to bea serious tool for pro‑
gramming on any scale, no t just a toy for
scripting pretty, multimedia applets. Cur‑
rently Java Virtual Machines ( J VM s ) a r e
available for Solaris (2 .4 andhigher)onSpare
and Inteland for Windows 95andNT.Mac is
promisedwithin three months. IBM is work‑
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RHINO
training & development
www.rhino-software.co.uk

Java and Internet Training
Internet and Intranet - Development and administration for the ITprofessional

L e a r n h o w t o
Install, configure and maintain an Internet/IntranetWeb Server
Use Hypertext Markup Language (HTML) to develop and publish Web pages
Interface to aDBMS (Database Management System)
Use CGI (Common Gateway Interface) programming
Develop Java applets
Support secure data and financial transactions
Configure Windows NT Server as a Web Server
Use VB scripting and PERL

3 D a y s £ 6 5 0
Java Programming Part One - An introduction to Java for programmers

L e a r n h o w t o
Use and understand the Internet Protocols, TCP/IP and Sockets
Use Object Orientation with Java
Implement Java security measures
Design Java applets
Design stand alone Java applications
Interface Java with Advanced HTML
Interface Java with CGI

3 D a y s £ 6 5 0
Java Programming Part Two ‐ For existing Java programmers

L e a r n h o w t o
Use advanced Object Orientation with Java
Evaluate risk and implement security measures
Network with Java
Develop graphical applications with Java
Understand 3 D graphic design concepts
Use VRML (Virtual Reality Modelling Language)
Manipulate VRML with Java

2 D a y s £ 5 0 0

Java Programming Intensive
Take the two Java courses back-to-back on an intensive five day course.

5 D a y s £ 9 9 5
All our course leaders are experienced programmers. Classes are restricted to eight delegates and are designed to
give practical development experience through the use of hands-on exercises. All delegates receive a disk
containing source code for the course exercises and comprehensive course material.
For full course descriptions and availability please call Rhino on 01454 417057

BorlandMicrosoft: Connections
SOLUTION PROVIDER Partner

AuthorisedbyMicrosoft Authorised Training Partner
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Access Visual C++ Java

SQL Server Internet & Intranet Delphi
All t rademarks, registered logos and licences are recognised



ingonJVMs for Windows 3.1,OS/2, OS400,
AIX and MVS. The major operating system
providers have all promised to include JVM
support. Sun is currently assessing which
JVM’s implementers will be licensed to use
JWS.Onepossibleoutcome is that they may
all get JWS. This would consolidate Sun’s
claim that its portability makes JWS supe‑
rior to competitive products.

While Java’s portability is undeniable,
its down-side is performance. The platform
for this reviewwas aModel 70SparcStation
10 running Solaris 2.5. This is no meagre
hardware: probably equivalent to a high‑
clocked Pentium, runningWindows NT.
Nonetheless an awful lot of time was spent
waiting for things to happen. For example,
the debugger took over twenty seconds to
open with a small applet and a further
twenty-five to display the debugging
browser window ( i n which the appletruts).
Sources within Sun, who have run the not‑
yet-publishedRelease6ofJWS,
is between two and four ti
haspromisedto include,

hough it is

ware there is atrade-off between perfor‑
mance and portability. At one end of the
scale are those PCprograms that short-cir‑
cuit DOS and Windows,and r u n like the
clappers, but only on specific platforms.
Java’s claim, to ‘write once, anywhere’
places it way towards the o' 7:
scale: highly portable, but pe:
fers. JIT drags it back towards th
dynamically compiles Java class bytéeode
files, to something close to native machine
code, before running them. ( I n the conven‑
tional Java arrangement, the bytecodesare
interpretedat run-t ime). This gives finished
applications somethingapproachingtheper‑
formance of C binaries. JIT technology will

beselectively includedwithin JWS itself.
It is instructive to see how other vendors)

are tackling the portability-vs-performance
conundrum.Symantec’sCaféwas written in
C/C++ and is therefore targeted at only a
single category ofplatform: Intel32-bit PCs.
However it is undoubtedly faster than
Release 5 of JWS 1.0 and it is available!
Symantec has announced a Visual Café for
later this year which should bemore suited
to RADdevelopers’ needs.

Borland’s Lat té has the GUI-builder
written in Java. The development environ‑
ment is written in Delphi and the debugger
is a hybrid of Java and C++. The first
release, due to ship at the end of this year,
will thus only be for 32-bit Intel platforms.
In themeantimeBorlandoffers an add-on to
its C++ 5.0 product but no full development
environment.
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Developing in a browser

good example. The icontoolbar is

ise the tabbed cards
ite adoptingthis PC

bits traditional
background

ree-code
standard

format for dialogs,
idiom, Sun_,
restraint:
with dats

in the source editor |
y ou can click on.
browser and the sou
The debugger perm’
movement between s
time browser, thread
ni t ion pane and s
operates between
standardMicrosoft keyb
on a Sun workstatio
enu fails to display k
menu items.
There are two bene’

wi ce-code editor, run ‑
ack, breakpoint defi‑
on. Cut-and-paste
omponents using
ard shortcuts,even
lowever, the Edit
stroke alternatives

a static windo
for use on the

eded) improved standards of
Web page design. Second, developers need‑
ingsupport canmove, through acontinuum,
from JWS’s own on-line help texts (resident
on the development works ta t i on ) to help
from support sources and Newsgroups out
on the Net. One of the innate features of
Java is that, while the pure language is
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small and simple, the standard class
librariesare vast andexternalhelp is essen‑
tial. The main index has some 4500 entries
and to thesemust beaddedinternally devel‑
oped classes plus any from third parties.

Workshop tools
A project may bea local or remote applet, a
standalone application, an image or a Java
package.Eachgets i t s personalenvironment
for compilation (options, CLASSPATH, pack‑
age, etc), debugging, run-time(completewith
distinct icon, specified space in the browser,
alternate text for non-Java-enabledbrowsers
and the rest)andpublication.Projectscanbe
segregated intodistinct portfolios.A Portfolio
anager is used to create, delete and select
m and to import projects (read-only) from.

outon the Web. Each user hasa personal
portfolio, access (where permitted)tothe
portfolios ofother teammembers.

Once a Project has been selected, tools
(except help) operate on it by default. How‑
everyoucan,at any time, openasecondmain
browserwindow to handleother projects ‐ or
even other portfolios. The mouse-driven
source-code editor displays the cursor line
and golumn numbers, and icons to indicate
file permissions and version control status.
A n yof the common version control systems
can be |:PVCS for Windows 95/NT; RCS
orSC rSolaris.Versioncontrol operates
onthe filecurrently loaded into the editor.
Y o u check it out tomake it writeable andpre‑
vent another programmer altering i t , then
check it back in when you have finished to
make it read-only and available for other

check out.
uildManager will rebuildeverything,
the current selection. There is a stop‑
nmfor those who remember the semi‑
is too late and, for those who never

q ‘heclass browserwil l search,either a given
project or a whole directory by class or by
- string. Matching class definition files are
listed.Click onone and the browser reveals
i ts entire ancestry, starting r igh t from
j a v a . l a n g . O b j e c t , with the generations
laidout in a family tree. Beneathappear i ts
access, constructors andmethods: both tem‑
plate methods, such a s i n i t ( ) a n d
s t a r t ( ) , and those youhavewritten your‑
self.All wear the ful l regalia: archingmanu‑
script headings and coloured, ball-bearing
bullet points. A click on the hypertext and
there is your method, arrayed in magenta
highlight, in the source browser.

Search for a string and every occurrence
is listed, with module name, line number
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Bring it al l together
withA l i C h a n g e for

ConfigurationManagement
A A C a e s ci! “We choseA l I C h a n g e becauseo fits full

C M . functionality anditsflexibility which

enabledusto emulateandimproveupon
manualproceduresalready in place”
‐ DavidGilmore, Charterhouse Bank
‘A l iChangewas chosen because i tprovided
fullchange managementfunctionalityfrom
change request to code implementation,
integrat ion with ou r development environment
and officeautomation system andalmost total
user configurability.”
‐ Tony Collins, EmploymentService
“We choseA l I C h a n g e because i t had
alreadyproveditselfelsewhere withinRacal
andit matchedour requirements”
‐ Dave Harmer, Racal Research

What i sA l i C h a n g e . . .
A l i C h a n g e is acomplete change control and configurationmanagement system that may be
tailored to site andproject requirements. It is adatabase based system enabling it to knowabout the
relationships between items and to control off-line items such ashardware or paper documents, as
well ason-line files. Its unique action triggers enable Al(Chamnge to actively participate in enforcing
procedures. It is atruly unique configurable system enabling it to matchyour specific requirements.

¢ Configuration item identification a
¢ Version control
e Workspace management
e Baselines
¢ Bugtracking
Life-cyclemanagement
User roles for access control
Change requests
Configurationbuild

e Releasemanagement
© Unix/PC client/server support
¢ Open interface to other tools
(MSVC interface n o w available) | PaToF o n r o eR i m m e dC o a M e n

Our productswill help youwith standards (e.g. IS09000,BS5750)
and are backedbyour outstandingsupport. NIASO

a Iaghand32-bit indows 95 & NT Quality toolsforprofessionalsoftware developers
Windows 3.x INTASOFT LIMITED, Tresco House, 153 Sweetbrier Lane, Exeter,Unix EX13DG, England - Tel: 01392 217670 - Fax: 01392 437877
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Availability and references
The current plan is for one more development release (Release 6)followed byavailability
on the Net in August with a CDshipping in September.
Downloadthe latest version of JWS fromhttp:/ / w w w . s u n . c o m/sunsoft /developer-prod‑
ucts /java/tnb /index.html
Sun’s web page mentions alist price of $295 peruser for the finalversion. UKprices
should besimilar (around £200 per seat).
Mostsoftwarevendors haveinformationonforthcomingJava toolsor productsontheir
Webpage.Here'sasmallselection ofURLsof someof thecompaniesmentioned:
JavaSoft: http:/ /www.javasoft.com/

http:/ /cafe.symantec.com|
Borland: http:/ /www.borland.com/
Symantec:

For a more complete list of development products check out: http:/ /www.gamelan.com /

and the code line in full. Click on the hyper‑
link and the source code browser immedi‑
ately loads the module, scrolls to the line in
questionandhighlights it in blue(and this is
one task that runs extremely fast).

Debugger
The debugger shows the most dramatic
advance over its command-line predecessor
in the JDK. Mouse-click by mouse-click, you
can suspend or res ta r t the execution of a
thread, step through your code line by line
and, if a line represents a method, step into
or over it. There are three components:

@ The editor window to view source code.
An improvement on many debugger code
tracers, because you can edit on the spot
(providedyou have checkedout from ver‑
sion control) . Colouredbars highlight the
different items: red for break points,
green for themethodexecutingwhen the
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program stopped, yellow for the line con‑
taining thecurrent error andsoon. There
are icons (disabled when the window is
operating just as an edi tor ) for stepping
through code, toggling breakpoints and
moving up and down the stack.

@ The debuggingbrowser runs your applet.
Youcan pauseat any time to surfthe net,
the Java API or the departmental coke
machine. When the debugger is
launched, the main browser reveals
tabbed dialogswhich enable you toexam‑
ine individual threads, evaluate expres‑
sions, set or alter breakpoints, catch or
ignore exceptions, stop in or show the
source for specified classes or examine
the project’s and the debugger’s input or
output messages.

@ The thread ( a n d stack) browser. It dis‑
plays system as well as applet threads
in a format reminiscent of FileManager.
Coloured glyphs distinguish between
thread groups,threads (running or sus‑
pended) and frames in the thread’s call
stack ( s e e figure 3). You can expand a
group to display constituent threads or
contract it to keep the display simple.
Likewise clickingon a thread glyph dis‑
plays al l methods which have been
called but not returned, with the frame
in which execution stopped at the top. A
further click, on the frame glyph, dis‑
plays variables local to the stack frame,
dimmed if they have no t yet been
assigned a value.

Debuggingan object-oriented module is dif‑
ferent from tracing flow through procedural
code. Multiple threads compound the confu‑
sion. This attractive graphical display, easy
to manipulate and relate to source code and
the runningapplet,will delight veterans and
programmers new to OO.

EXE: The Software Developers’ Magazine
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In anincreasinglywiredworld, thousands
of profitablesmartcard applications are just
waiting to bedeveloped, in awide variety of
fields- banking,security, telecom, education,
healthcare andmore.
Toseize this opportunity and create successful
smartcard applications, all you need isASE™ ‑
The Aladdin Smartcard Environment.

The quickest, easiest, andmost effective
introduction totheworld ofsmartcards is
the ASE Developer's Kit. EachKit is a
comprehensive packagecontainingeverything
you need to get acquaintedwith ASE.

“‑
Bas

|tex
TheASEDeveloper'sKitincludes ASEDrive, a versatile
smartcarddrive; SESoft interfacesandutilities; and
var i ous types ofASECards.

today!

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

ALADDIN
The Professional’s Choice
UNITED KINGDOM AladdinK n o w l e d g eSystems U KLtd.
Tek: +44 1753-62266, Fax: +44 1753-62262, E-mail: sales@aldn co.uk
NORTHAMERICA Aladdin Knowledge Inc,
Tet: (800) 223 4277, 212-564 5678, Fax: 212-564 3377, E-mal: ase .sa les@usaks com

‘Systems Ltd.
86, E-mail: ase sales@akscom

INT'LOFFICE Aladdin Knowledge
Tel: +972-3-636 2222, Fax: +972-3.
C a l l f o r d e t a i l s o f y o u r l o c a l d i s t r i b u t o r !
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GUI builder
The most unusual component of JWS is the
GUI builder. It provides the conventional
widget palette,butusesagrid system for the
canvas. This enables it to reflect the strin‑
gent rules, that enable Java bytecode to run
under any windowing system for which a

virtual machine has been written. Fields in
the grid can be selected and resized by slid‑
ers in the margin. The palette bears sixteen
pre-built widgets: single-line and scrolling
text fields, text label,buttons with text or an
image on the face, check-box, etc. A few are
more of a surprise: a bordered layout panel
that can containother panelswhichcan con‑

tain other panels ad infinitum, a database
column list anda labelledbar. You can add
those of your own manufacture, by import‑
ingthe appropriateURL.Widgets are easily
placed (click to select one from the palette,
then click the field where it is to go), resized
and configured: a double click opens a dialog
in which attributes canbeedited.Radiobut‑
tons toggle between layout and preview
modes. In the latter, the grid miraculously
disappears, leaving the widgets stark and
functional: the buttons press, the scroll-bars
slide andsoon.

Once the GUI has been built, a single
menu itemgeneratesjava code, in the shape
of three . j a v a files. The first contains the
m a i n ( ) method required to r u n an applica‑
tion from the command line, a ‘helper’ class
t o r u n a n applet, and the i n i t ( ) , s t a r t ( ) ,
s t o p ( ) and d e s t r o y ( ) methods. The sec‑
ond contains the GUI definition. Neither of
these should be edited. Into the third is a
template in which you can add callbacks to
appropriate methods for the objects present
in the GUI definition file. Keeping the
editable file separate is one of the benefitsof
objectness.Whatjoy not to losemanualedits
whena forgotten button is addedbelatedly!

Despite the documentation, most opera‑
tions of the GUI builder can bepuzzled out.
Writingcallbacks,however, provedproblem‑
atic. The GUI builder introduces Group and

e e e
ainS W S g dP h c n a e r a n a /Daw clampath | Inthe drial you wilear ew to rows «projec.The tralconsists ofthe exercises Teet

zee t h e a p p l e t . Tou never n e e d t o c a l l t h i s d i r e c t
sutomst i c a l l y by t h e system o n c e t h e a p p l e t is c r e a t

Figure2 ‐The JWSenvironment in action.

A Guide to ProgrammingLanguages: Overview and Comparison
byRuknetCezzar
Which programming language should be used to develop a given application and/or related and future
applications? This guide to programming languages provides the answer without endless hours of research.
It discusses the most widely used languages and their functional pros and cons for application development.
Contents: Introduction. Language Elements and Design Concepts. Ada. BASIC. COBOL. FORTRAN.
Pascal. LISP. PROLOG. Object-Oriented Programming. C++. Visual Programming. Mixed-Language
Programming.Historical Perspective. Epilogue.Appendices.

496 pages 1995 ISBN0-89006-812-7 Order Book EXE812 £39.00Hardcover

Survival in the Software Jungle
byMarkNorris
Developing the right software is vital if your business is to succeed. This new book provides the tools and
guidelines you need to make sense of the confusing array of software options available. Written especially
for managers and engineers who are responsible for systems development and information technology, the
book uses a no-nonsense approach and practical examples to show you what you can and should do to make
your software projects successful in the real world. Survival in the Software Jungle provides signs to watch
out for and assessment mechanisms guiding you around the pitfalls and helping you to avoid costly
mistakes. Appendices include current standards information anda useful glossary of terms. A collection of
invaluable checklists backs up the advice provided in the main text, and the accompanying software allows
you to evaluate the likelihood of your project succeeding.
Hardcover 256 pages + software 1995 ISBN0-89006-831-3 Order Book EXE831 £39.00
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Visual Internet Toolkit
Save months of TCPAP programming!

#2
Writealittlecode

Login | FileTransier| Directory |

ftp.distinct.comHost Name:

OLE Custom Controls
Just ask any OCX expert. With Distinct’s Visual
Internet Toolkit, adding TCP/IP connectivity to your
application is not much farther than adrag-and-drop
away. Whether you need a customised FTP client or
any other Internet application, you can simply
embed anOCX into your program and Visual
Internet wi l l do the rest. It’s that easy. And
you'll have great looking, powerful applications.

Protocols
©Windows Sockets ¢ Telnet
¢ TCP/UDP/ICMP VT220
©PPP/SLIP/CSLIP WinSNMP
E-mail/SMTP ONC RPC/XDR
©POP 2/POP3 ©rcp
©News/NNTP ©rexec
¢ FIP ¢ rlogin
©TFIP ersh
©TCP Server And many more

Environments
e Visual Basic

Interfaces*
©32bit (95 and NT)
©16 bit (Windows 3.x) ¢ Visual C/C++
eC++ Class libraries ©Delphi
¢ DLLs ©Cil++
° 0CX's ©Access

[ VBX's FoxPro
talmeres may besabefora prea.Lenges requ for r e s o . D i c reseedrademark and59minute nee c e r ad

Done!

32Bit Performance
The power of our new 32 bit Visual Internet Toolkit
is simply unsurpassed. More custom controls. More
protocols. More sample code. More Documentation.
Which makes your job easier and leaves the
competition in the dust.

distinct
001.408.366.8933
Fax: 001.408.366.0153
E-mail: exe@distinct.com
Fastfacts: 001.408.366.2101

Distributed by:

HIGHLANDER
SoftwareL t d
Tel: 0181316 5001
Fax: 0181316 6001
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Shadow classes, which use of is quite differ‑
ent from the useofwidgets straight from the
Abstract Window Toolkit ( AWT ) and
demands explanation. A simple solution:
don’t use them until the documentation
comes. The JDK enables perfectly
respectable GUIs to be created from text
files; it just takes longer. Sun’s original
impulse, to defer publication of the Visual

Figure 3 ‐ The debugger showing
theproject Drawit.

Workshop, was sound. However, no harm
has been done by appeasing our curiosity
and, who knows, some may even haveman‑
agedto write callbackswithout instructions!

JWS’s help system covers the tools but
not the Java language.A set of tutorials,
which take a couple of hours to complete,
will leave the programmer confident of the
basicoperations of the JWS. Neitherhasthe
degree of detail necessary for problem-solv‑
ingand it is to behoped that the full release
wil l be more extensively documented. The
JDK includes an excellent, hypertext ver‑
sion of the full Java API and many coders
will keep this permanently on-screen. How‑
ever if you browse this usingNetscape, then
try doing sousing this (pre-release) version
of the JWS browser, you'll cringe at the loss
in performance. Hopefully it is caused by
debug code and is not a consequence of Hot‑
Java’s intrinsic lack of poke!

The Java proof
The enthusiasm with which Java has been
embraced, asameans of providingweb ani‑
mation and exploiting multi-media, has
obscured its wider potential. However some
examples of i ts potency for serious program‑
mingare appearing.

The availability of a steady stream of
third-party tools, class libraries and virtual
machines for other platforms could result in

Java becoming the commercial program ‑
ming tool of choice for many software devel‑
opers. Clearly the availability of a
top-quality, cross-platform development
toolset is an enormous additional asset.
Whether it can dislodge the huge critical
mass of C/C++ remains to be seen. Perhaps
edeciding factor will bethe serious prob‑

lems, mostly unreported, that corporate
users have experienced in implementing
client/server solutions.

No need to crystal gaze on this. Because
of the strange nature of the Web, you can
download both a stable JDK and the pre‑
release JWS and (taking care to keep them
well separate) use both to work up your
skills. Even if Java goes off the boil the fun
you will enjoy and the insight you will gain
into programming for network computing
will be your own reward. JWS has the feel
that it was written for programmers by pro‑
grammers who cared desperately about per‑
sonal productivity, but ultimately, it must go
faster than it does underpre-release5. a

Jon Vogler is a CharteredEngineer. He
currently freelances for the computerpress,
specialising in UNIXandOpen Systems,
andworks as a computer expert witness.
If you have a dispute about intellectual
property or copyright in your code, email
jon@vogler.demon.co.uk.

It'snotWHO youknow
Seek out the training you need from adatabase of over 700 courses, supplied byanever-increasing

number of companies.
FromBasic Project Management to Advanced C++ programming, the SoftwareTraining Guide gives

today’s developer the right training, at the right time and in the right location.

Fordetails of how to submityour company’s entries into the Guide,please call
RobCullenon01712875000. Emailrobc@exe.co.uk

http:/Awww.exe.co.uk



VisualTools ©)
DEVELOPERSACADEMY

Keble College Oxford University
The UK’s most exciting residential Developers Event
Comprehensive Streamed Conference Programme‐ plan your own course by
choosing from over 50 sessions including: VisualBasic, VisualC++,MFC,
Client/ServerComputing, The Internetand WorldWide Web, Software Process
Managementand Strategic Issuesand CommercialSoftwareDevelopment.

USand UKStar Panel
...Keith Pleas,Jonathan Zuck, Jennifer Preece, TimO'Pry, PeterMorris and many
more.All sessions will beillustratedwith working code examples and real life
scenarios. The atmosphere is relaxed and collegesike and there will benobeginner
sessions. Presenters will beavailable off-line for the entire conference.
7 key ways you will benefit from this conference
1 Pick up techniques to make your applications look and run better.
2 Take your DrakeTest and leave the event aMicrosoftCertifiedProfessional.
3 Gainnew i n s i g h tinto how to accelerate your time to market.
4 Learnhow to reduceyour development costs while maintainingquality.
5 Understandh o wto really set your products apart from the competition.
6 Get down to some serious networkingwith fellow developers.
7 Probethe world's most knowledgeableWindows gurus for specific
solutions to your problems.

Who will you meet?
Networkwith fellow developers working for the corporate market, form alliances,
exchange ideas,pick upnew tips, get alternative solutions and glean the latest
industry gossip. Over 250 UKcorporate developers attended the conference
lastyear make sure you don't miss out in 1996.

‘USER GROUP

In association with Supported by

The VWandelbrot Get pe yi
D e e eeee L u r e http://www.softinfo.com softworld@softinfo.com

=
Main area ofactivity INTERACTIVE Name 4
001 "| Education/training E : i ii aa
002 ©Retail INFORMATION Job title
003 ‐] Finance/banking/insurance SERVICES Se
004 | Manufacturing Compan
005 |_|Chemical process FREEPOST r a y _ = fad) by
006 | Medical/pharmaceutical Addre = ~ O r s
007 _| Telecommunications ii ress
008“ Transportifreightidistibuion Licence No. KT3541 al ~ =
009|_|Central/local government 12 Princeton Mews (oe)
010|_|Information technology +
011 | Construction London Road O
012 "Utilities e
013 |) Food/agricutture KINGSTON a s a i l =.
014 | Marketi /medi ‐_c o l o r e s Surrey KT2 6BR Postcode i B

Platform/ No. employees Turnover Telephone oO
operating system 45115 1.95 301 (| £0-£1 million [ ra 7 o
101 ‐ Apple Mac 202 "26-100 302 _£1m-£10m Facsimile
102 | PC/LAN 203 (1 101-500 303 | £10m-£50m
103" UNIX 204°) 501-1,000 304 £50m-£100m E-mail
105 (IBM AS-400 205 1 1,001-5,000 305 | £100m-£1bn mall 7
106 |_|Client-server 206 5,000+ 306 | £1bn+
107 || Windows 307 ~ Public sector Website
199 | Other L i

Please complete this additional information for our records - ‑
&, CIRCLE NO. 832



Inside Linux reviewed by Paul Dunne
he Linux kernel is
not a subject that
has receivedmuch

attention from writers on
Linux. Though there are
quite a few books devoted
to this operating system,
they deal with the user
side of things: installa‑

tion, configuration, and what to do with the
damned thing once it’s up and running. Bentson
is to my knowledge the first in print to examine
the Linux kernel.

The book is quite short, and less than half is
devoted to the kernel proper, the remainder cov‑
ers Linux’s history,commandsyntax for the var‑
ious shells, etc. From one aspect, this is a
disappointment; on the other hand, the OS is
commonly understood as being more than just
the kernel, soit is ajustifiable approach. It does
have the advantage of showing how the kernel
integrates with the higher levels of Linux.

He starts by telling us what Linux is; then
places it in historical context; descends through

an examination of the user interface to the
details of the kernel; then up to networkingsup‑
port and development tools; and ends with well
thought-out bibliography, a useful list of the
Linux system calls, anda credit listing of those
‘who have made direct contributions to the ker‑
nel and run-time library’.

Bentson is objective, and does not shrink
from remarking on some of Linux’s failings: for
example, asregards to security, where he makes
the apposite comment ( o n the risks associated
with sendma i l running as root ) : ‘ I f the mail
spool files could be tagged with an entry which
says “sendma i l can append”, a large class o f
problems would disappear.’

One double-edged feature is the heavy use of
URLs as references. While it may be that, such
is the reliance of Linux development on the Net,
there isnoother source for the information,such
references are commonly short-lived and unsta‑
ble. By the time the book becomes redistrib‑
utable under the GNU Public Licence, in 2010, I
wonder how many of them will still be live? In
fairness, it must be said that until the problem

Managing Software Maniacs reviewed by Philip Harris
anagement of
t e c h n i c a l
teams, particu‑

larly software develop‑
ment teams, is renowned
for being difficult. Many
of today’s managers were
promoted from a techni‑
cal position andlackbasic
management skills. This

failing goes some way to explaining the problems
even industrygiants like Microsoft face when try‑
ing to produce quality software on time. Manag‑
ingSoftware Maniacs is one of a growingnumber
ofbooks which set out to rectify this problem.

The book begins with setting priorities, not
only of individual projects but also for the whole
company. This gives Whitaker an opportunity to
explain one of his key theories, namely that the
priorities for acompany should be customer,
company, employee.

The book then moves on to more familiar
ground, hiringdevelopers boththrough advertis‑
ingandvia recruitment agencies. There are use‑
fu l pointers on how and how not to reward
developers, again including some eye opening
anecdotes. The third chapter covers how to
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become an inspirational leader covering every‑
thing from what character traits agoodmanager
needs to time management to leadership styles.

Next comes the development team itself.
Three groups are covered, software engineering,
quality assurance and technical publications
and Whitaker describes the properties of each
group andthen explains how to handlethe inter‑
actions between the three. Chapter five covers
schedules andhowto use themto motivate staff,
in particular how to use milestones correctly. A
briefchapter on creating an effective work envi‑
ronment is followed by coverage of the market‑
i n g department, specifically how to improve
relationships between marketing and develop‑
ment. The importance of the customer is also
reinforced with hints on customer visits, usabil‑
i t y testing and customer contact.

The final chapter briefly covers general tech‑
nological subjects including demonstration ver‑
sions, copy protection,beta testing andevenhow
to get customers to return registration cards.
This chapter is a little brief, covering a wide
range of important areas with barely enough
detail to beuseful.

The author, Ken Whitaker, has a strong
management background with twenty years of
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of inconstant URLs is solved, Bentson had no
way, other than including the bulk of all those
web pages, ftp sites, etcin hisbook, ofproviding
the reader with access to their contents.

In conclusion, I can say that this is a worth‑
while book for several audiences. For anyone
with good Unixexperience, and for whom there‑
fore the standard ‘introducingLinux’ text is a lit‑
tle basic, this is agreat means to understanding
the similarities and differences between Linux
and its kin. It also works as an introduction to
OS design in general. Finally, anyone who runs
Linux would benefit in their understanding of
their system from reading i t .

oY Verdict: Highly recommended

Title: InsideLinux
Author: RandolphBentson
Publisher: SSC
ISBN: 0-916151-89-1
Price: $22.00
Pages: 290

experience, includingstints at DataGeneral and
Software Publishing Corporation. His experi‑
ence shows in his lightwriting style which mixes
punchy Rules for the Unruly and Maniac Tips
with relevant stories from his career as aman‑
ager. I ts these anecdotes that make the book so
valuable, making it fun to read and put t ing
Whitaker's theories into acontext that most peo‑
ple will be able to appreciate. While this book is
quite short, it covers a lot of ground and as a
result tends to touch only briefly ontopics which
deserve more coverage. It is an excellent basis
for amanager to work on, no matter what size of
company they work for.

Vg Verdict: Recommendedf o r
managers everywhere

Title: ManagingSoftwareManiacs
Author: Ken Whitaker
Publisher: John Wiley & Sons

(A Coriolis Group Book)
ISBN: 0-471-00997-0
Price: £24.95
Pages: 219
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Blueneck Computer Training
9 Shandles Road
Redland
BS66PG
Tel.0117 974 9134

Computer Training &
Education
34-36 RoseStreet
NorthLane
Edinburgh
EH22PL
Tel.01345 697611

Hoskyns Group Pic
Glen House
Stag Place
London
SWIE5AG
Tel.0171 830 6830

IBM PC User Group
PO Box 360
Harrow
Middlesex
HA14LQ
Tel.0181863 1191

Informix Software
InformixHouse
LittletonRoad
Ashford
Middlesex
TW15 17Z
Tel.0181818 1010

Inscape Communications
35Victoria Avenue
Rugby
Tel.01788 562052

Kibworth Computer Training
68SpringfieldCrescent
Kibworth
Beauchamp
Leicester
LE8OLH
Tel. 01533 792653

Learning Tree International
3Swan Court

Tel.01372 364600

Network Consultants
7West Bar
Banbury
Oxon
OX16 9SD
Tel.01205253689
Fax.01295271218

Object Designers
Wester House
Cambridge Road
Stanstead
Essex
Tel,01279 816846
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Oxford Computer Training
Wolsey Hall
66Banbury Road
Oxford
OX2 6PR
Amanda Hill
Tel.01865 512675
Fax.01865 310407

Peritas Ltd
Beaumont
OldWindsor
SL4 2UP
Tel. 01753 851483

Platinum Technology
PlatinumHouse
NorthSecond Street
MiltonKeynes
MK9 1BZ
Tel.01908 248400
Fax.01908274888

QA Training Ltd
Cecily HillCastle
Cirencester
Gloucestershire
GL72EF
Tel. 01285 655888

Rhino Software Ltd
ShawWood BusinessPark

DNT STB.
Tel. 01302 364861

Richfords Computer
Services
South Bank Technopark
90 LondonRoad
London
SE16LN
Tel. 0171 922 8819
Fax.0171 922 8839

Skilladvance Ltd
707 High Road
Finchley
London
N120BT
Tel.0181446 6481
Fax.0181446 9143

Tel.0181549 3444
Fax.0181546 6642

Aladdin UK Ltd.
16aSt. Leonards Road
Windsor
Berks

SL4 3BU
Tel.0753 622266
www.aks.com

BL Computer Security
101HendonLane
Finchley
London
N3 3SH
Tel. 0181 343 0734
Fax.0181 346 2672

Data Encryption Systems
Ltd
Silver Street House
Silver Street
Taunton
Somerset
TAI 3DL
Tel.01823 352357
deskey @silver.cityscape.co.uk

GWAssociates Ltd
3HighStreet Studley
Warwickshire
BAO 7HN
Tel. 0527 510105
Fax.0527 514229

Rainbow Microphar Ltd
N u m b e r4The Forums

KT19QUX
Tel.01932 570066
Fax.01932570743
sales@uk.mbo.com

AL Downloading
Voysey House
Barley Mow Passage
Chiswick
London
W4 4PT
Tel. 0181 994 5471

Bits Per Second Ltd
14Regent Hill
Brighton
BN1 3ED
Tel. 01273 727119
Fax.01272 727929

Borland International Ltd
8 Pavilions
Ruscombe Business Park
Twyford
Berkshire
RG109NN
Tel.01734 320022

Centura Software Ltd
LunarHouse
Globe Park
Marlow
SL7 1LW
Tel. 0800 834399
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Citadel Software Ltd

Tel.01566-86037

SL57BH
Tel.01727811999
Fax.01727848991
c s s a l e s@contemporary.co.uk

Exepos

HP10 9LS
Tel. 01628 533143

Geosoft Ltd
3MSpringfieldHouse
Hyde Terrace
Leeds
LS29LN
Tel. 0113-234 4000

Great Western Instruments

BS18 2BB
Tel. 0 1 1 7987 0444
Fax.0 1 1 7987 2977

Highlander Software
106- 108PowisStreet
London
SE18 6LU
Tel.0181317 4321
sales@highlander.co.uk

Hypersoft Europe Ltd
POBox 901
Hassocks
West Sussex
BN69ZS
Tel. 01273834555
Fax.01273 834596

IBM United Kingdom
FreepostACG 5022
Wintermill
MiltonKeynes
Tel. 0800 969045

Intasoft
Tresco House
153Sweetbrier Lane
Exeter
EX13DG
Tel.01392 217670

Intersolv
Abbey View
EverardClose
St Albans
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Herts
AL1 2PS
Tel.01727 812812

LBMS
1Evelyn House
€2 OxfordStreet
London
Tel. 0645 526785

Logic Programming
Associates

Tel. 0181 871 2016
Fax.0181 874 0449

Microcosm Ltd
1EastfieldRoad
Westbury-on-Trym
Bristol
BS9 4AD
Tel. 0117 983 0084
Fax.0117 942 7295

Microprocessor Engineering
Ltd

SO1SAF
Tel. 01703 631441
Fax.01703 339691

MKS UK Ltd
239 KiloumPark Road
London
NW65LG
Tel. 0171 6240100
Fax.0171 624 9404

Oxford Computer
Consultants
BarclaysVenture Centre
Uniof Warwick Sci Park
SirWilliam LyonsRoad
Coventry
CV4 7EZ
Tel. 01203 690934

Popkin Software & Systems
StAlbans House

Tel. 01926 450858
Fax.01926 422165

Powersoft Europe Ltd

HP111JU
Tel. 01628 34500
Fax. 01628 38660

Power Software
8Albert St
Aberdeen
AB1 1XQ
Tel. 01224 622201

QBs
10B a r l e yMow PassageChiswi

London
W4 4PH
Tel.0171956 8000
www.qbss.com

Quadron
209 EastVictoria Street
Santa Barbara
CA93101
USA
Tel. +1805 966 7630

Quite Software
105 Ridley Road
Forestgate
London
E7OLX
Tel. 0181 522 1726
Fax. 0181 2571044

Readmar Systems Ltd
239 Kilbum Park Road
London
NW65LG
Tel. 0171 6240100
Fax.0171 624 9404

The EXE Directory is a new service designed to enable you to reach over 10,000
programmers and developers in the most cost-effective manner possible. It has been

Sophos PLC
21The Quadrant

OXON
OX14 3YS
Tel. 01235-544012
Fax.01235 544012

Silicon River
58-60 BeresfordStreet
London
SE18 6BG
Tel. 0181 316 7777
Fax.0181 316 4138

System Science
1-6Bradley'sClose
White LionStreet
London
N1 9PN
Tel.0171833 1022
Fax.01718376411

Zinc Software UK Ltd
106-108PowisStreet
London
SE18 6LU
Tel. 0181 855 9918
Fax.0181 316 7778

P R O G R A M M I N G
T O O L S

RG7 1PY
Tel.0990-561516
Fax0990 143096

Grey Matter
PriggMeadow

created to help your chances of getting business from the buyers of your products and
services in anenvironment where you are not outshone bycompetitive advertising.

Please arrange.
QO YES | want a one year entry at £240 (+ VAT)

Contact Name:
Extra words:

Q lenclose a cheque for £
QO Please invoice my company
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yr(s) entry into the EXE Directory for me/my company.
1 YES | want a two year entry at £400 (+ VAT) + an extra 5 words free”

Oxford Computer
Consultants
Barclays Venture Centre
Uniof Warwick Sci Park
Sir Wiliam Lyons Road
Coventry
CV47EZ
Tel.01203 690934

Addison Wesley Longman
EdinburghGate
Harlow
CM20 2JE
Tel. 01279 623623

AP Professional
24/28 Oval Road
London
NW17DX
Tel. 0171267 4466
Fax.01714854752

IDG
61/63 Uxbridge Road
Ealing
London
Tel. 0181 579 2652

John Wiley
BaffinsLane
Chichester
Tel.01243 770 270
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B&T On-line
romwell Media have kindly

i offered all EXE readers
one year’s free member‑

ship to B&T On-line, and guar‑
antee a minimum of one hour
free usage per month (a sav‑
ing of £695).

Supported by Informix,
Silicon Graphics and Uunet
Pipex, B&T On-line includes Daily
IT news, a comprehensive daily news service; a
full press release service and guides to every sector of the
IT market. The most advanced feature, however, is Jeeves, a Digital
Agent which personalises the service to each user’s individual
requirements.

Readers should simply access the URL: http://www.cromwellme‑
dia.co.uk/newuser and use the invatation code EXE.Within 24 hours
you will receive a use r ID and password by post and email.

Fo r further information, please contact Toby Ducker on 0181
563 1000 or email tducker@cromwellmedia.co.uk

Essential Java
ssential Java is a guide to the Java-related technologies devel‑

iD oped by Sun Microsystems and Netscape Communications
Corporation. Java and JavaScript are among the newest and

most exciting technologies to hi t the Web, bringingexecutable content
to an otherwise ‘static’ universe of Web pages. At long last, your

HTML documents can become fully
fledged applications, and with Jason
Manager's Essential Java you can
learn how to incorporate interactive‑
l y, sound animation - and more ‑
into your Web pages.

Essential Java is written for
HTML authors, Web-developers
and novice programmers who
want to get to grips with Java
and JavaScript. The book
begins with a comprehensive
introduction to Netscape’s
JAvaScript, an ideal first language and starting
point for HTML authors wishing to make the transition to
real Web-programming. Moving on to the larger and more powerful
Java language, you wil l discover step by step how to develop Java
‘applets’ and applications.A companion CD includes the Development
Ki t ( JDK ) for Windows 95, Windows NT and Solaris. Reccommended
retail price: £26.95. Price to EXE readers: £21.00.

Being a generous bunch here at EXE, we have five copies of
Essential Java to give away. A l l y o u have to do is send you r
name and address on a postcard to the FREEPOST address.
Please mark y o u r postcard JAVA.

Informationsupplied bythe publishers

CompetitionWinners
June Crossword: DerekCharmer,Essex JulyCrossword:Chris Towers, Essex

ADVERTISERS INDEX
PRODUCT/SERVICE CIRCLE

SmartCardSystems 829

PAGE ADVERTISER PRODUCT/SERVICE CIRCLE PAGE|
Intersoly Development Tools i

SecuritySystems 835 Mentacaptus ComputerAccessories 38,
ProgrammingTools 783 Microcosm CopyControl
GraphicsTools 822 MKS I Toolkit
Deve lopmentTools 813 MKSI I Source Integrity
CommsLibrary 803 OxfordComputerConsultants ProgrammingTools
DevelopmentTools 802 Popkin SystemArchitect
DevelopmentTools 816 PowerSoftware DevelopmentTools

QA Training
QBSI DevelopmentTools
QBS II DevelopmentTools 792 :
Quite Developing&Debugging

ProgrammingTools Rainbow Security Products
CASETools Readmar DevelopmentTools
DevelopmentTools Rhino Training
DevelopmentTools RidgewayPress ComputerProducts
DevelopmentTools Soffront BugTracker
Software Server Sophos DevelopmentTools
SoftwareServer SystemScience I DevelopmentTools
Installshield SystemScience II DevelopmentTools ay
Demoshield Wextech Doc to Help ae
Deve lopmentTools WindowsNT Event
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Editor for Windows

What it takes to get it done
It seems, at times, like the job will never be done. That’s why
it’s sosatisfyingwhen you do get to press that “Finish” button.
When you makeCodewright your programmer’s editor, you'll
get more of that satisfaction. And quicker, too. Supplement
your current tools andmethods with aneditor that increases your
productivity like noother can.

What it takes to meet a deadline
It takes: SelectiveDisplay that works like anoutline to hide
unwanteddetails until needed; HelpManager that lets youget
context sensitive help from any combination of helpfiles;API
Assistant to ensure that your function parameters are correct
before they get to adebugger.

What it takes to be productive
It takes: Construct Templates that adapt to the way you work
and take the drudgery out of repetitive tasks; File Differencing
andChangeMerging to protect the fruits of your labors; Multi‑
file Search andReplace to cut those global changes down to size.

What it takes to get home
It takes: Button Links that let you tie non-text elements intoLe
source code, andhelp you organize aTo Do li
Extensibility that lets you write extensions in
your choosing.

GreyMatter,Devon
Telephone + (364) 65 41 00

Foraprogrammer’s editor, it tak
class support, and people like yor
something better. Call now, and in
moving faster towardthe finish bu

&, CIRCLE NO. 834

PremiumQualitySo



Discountedbooks - exclusivelyto y o u
Addison-Wesley is the supplier of this month’s selection of bargainbooks

A Lyw h y ADDISON-WESLEY
The Java series is the official source of complete, expert, and
definitive information on Java, from the creators of the Java
technology at Sun Microsystems. The books provide the inside
information you need to understand Java thoroughly and are an
indispensible resource for anyone programming in Java.

The Java Programming Language
By KenArnoldandJames Gosling
Price: £28.95
Price To You: £23.16

pveSrp

Lo authored by
the creator of the technology, this

book will serve as the definitive technical
guide to Java. Written from a real-world
programmer perspective with ‘insider’
details from two Java developers, the book
explains the design motivation of the
language as well as the trade-offs involved
using specific features.

Information supplied bythe publisher

Selection RRP Your Price
The Java ProgrammingLanguage £28.95 £23.16
The Java Application Programming Interface Vol 1 £36.95 £29.56
The Java Application Programming Interface Vol2 £36.95 £29.56

Descriptionsof all books below can befound in EXEMagazine,Sep 95to August 96

Selection RRP Your Price Month
Java Essentials for Cand C++ Programmers £24.95 £19.95 Aug 96
Civilising Cyberspace £22.95 £18.35 Aug 96
Software Requirementsand Specifications £19.95 £15.95 Aug 96
Java Unleashed £46.95 £37.57 July 96
Visual Basic4Unleashed £41.50 £33.20 July 96
Database Developer's Guide with Delphi2 £49.95 £39.96 July 96
TeachYourself Java in21Days £37.94 £29.99 June 96
Delphi2 Unleashed £54.95 £43.96 June 96
ProgrammingWindows 95Unleashed £46.95 £37.56 June 96
Schildt’s Advanced Windows 95 Programming £22.95 £18.00 May 96

The Java Application Programming Interface

Vol 1: Core Packages
Vol 2: Window Toolkit and Applets
ByJames Goslingand the Java Team
Price: £36.95
Price To You: £29.56

he Java Application Programming

pveSrre

The Java- 4 5 5Programmation

‘Pphets

were wri t ten by the
development team

that created the Java
API. They are authoritative, accurate,
comprehensive, and completely up-to-date.
Volume 1 describes the languages that are
the foundation of the Java language. Volume
2 describes the libraries that you can use to
create sophisticated and visually appealing
Java applications and applets.

Selection RRP Your Price Month
Essential Java £26.95 £21.00 May 96
Cross-Platform Programmingfor Windows £26.95 £21.00 May 96
Foundationsof Visual C++ Progr for Windows 95 £38.99 £29.95 April 96
Visual FoxPro Developer's Guide £41.67 = £31.25 April 96
Delphi Programming for Dummies £18.99 £14.25 April 96
Unix Internetworking, Second Edition £52.00 £39.00 Mar 96
Survival in the Software Jungle £39.00 £29.00 Mar 96
Distributedand Multi-DatabaseSystems £49.00 £37.00 Mar 96
The FaxModem Sourcebook £24.95 £18.75 Feb 96
Window Multi-DBMS Programming £45.00 £33.75 Feb 96
Object Orientation - Second Edition £24.95 £18.75 Feb 96
Internet World 60Minute Guide to VRML £18.99 £14.25 Jan 96
World Wide Web SECRETS £38.99 £29.25 Jan 96
Internet World 60 Minute Guide to Java £18.99 £14.25 Jan 96
Windows 95 Secrets £38.99 £29.25 Oct 95
Power PC Programmingfor Intel ic dalle £48.99 £36.75 Oct 95
201 Principles ofSoftware £20.95 £16.80 Sep 95

BOOK ORDERS
My Subscribers Club Number:
Payment Options
Cheques or purchase orders only.
O lencloseachequefor

(payable to EXEMagazineand drawn on a UK bank)

b o n n eeee e eeee
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O | enc loseacompany purchase order. Please send an
invoice.

Simply fax to 0171 437 1350 (with purchase order) or post
(with cheque) this form with your order to:
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City to £45,000 + Benefits
Company:Oneof the leadingplayers in the provisionof historical and real-time finan‑
cial information, embarking on new product development. Positions: A number of
key positions exist for experienced OODesigners, Modellers and Developers who
wish to be involved with and have influence over these exciting new projects. Your
Profile: Experience of Financial systems design and development are important asis
aminimumof 12months Visual C++ andMFConWindows NT/95. Ref: EXE002/A

Thames Valley £25,000 to £35,000
Company: One of today’s leaders in UNIX server technology are now embarking on
major development projects in the UK.Positions:To work on kernel hardening, CPU
design, fault tolerance and implement Streams drivers. Your Profile: 18months+
UNIX systems software development experience to include either device driver writ‑
i n g or working within the kernel. Ref: EXE002/B

London £20,000 to £32,000
Company: Impressivemedia information systems developer for the financialmarket.

ix software developer vacancies exist to work oneither (1) Internetdevel‑
ing MS-Internet server; (2) Groupware applications utilising MAPI and

Lotus notes or (3)GUI/OLE. Your Profile:Two years+ postgraduate C++/Windows
development. Ref: EXE002/C

Cambridge £17,000 to £32,000
Company: Software development arm of ma j o r UNIX/PC vendor. Positions:
Dynamic software group developing some of the world’s finest and graphically
advancedGUIs. Vacancies exist from graduate entry level to Senior Engineer. Your
Profile: Graduate with 0-5 years experience with either a significant amount of
C++/UNIX or X / M o t i fGUI development. Ref: EXE002/D

HemelHempstead £18,000 to £35,000 + Shares
Company: Venture funded fromflotationonthe New York Stock Exchange,this com‑
pany will bedesigning and implementing revolutionary network diagnostic tools for
LAN and Internet use. Positions: Five development posts at Junior and Senior Soft‑
ware Engineer level exist to develop new OO products from Java source code. Your
Profile: A graduate 2:II or better with at least 12months postgraduate experience in
any of the following: C++, Java, Network Management,GUI's. _ Ref: EXEQO2/E

Hertfordshire £26,000 to£37,000
Company: One of today’s largest providers of UNIX systems solutions. Position:
This is a “hands on’ Team/Project leading role with the following technology respon‑
sibilities: netware services for SVR4.2 and Micro Kernels, NFS, NDS/naming ser‑
v i c e s , SNMP,NT connectivity. Your Profile: Five years+ postgraduatedevelopment
experience of which one year+ will have been gained in a Team Leading role. Strong
*‘C’ &UNIX skills, ideally combined with any of: TCP/IP, IPX, Netware, SNMP, net‑
work operating systems. Ref: EXE002/F

London/SouthEast £25,000 to £40,000
Company: One of today’s leading Professional Services Organisation. Positions:
Twelve vacancies exist to fulfill either C++/OODdevelopment or dual design author‑
ityAechnical consulting roles. You will j o i n our clients C++/OOD enterprise centre.
Your profile:Three years+ in adevelopment roleof which at least 18monthshas been
in aOOD/C++ based project. Ref: EXE002/G

Thames Valley £16,000 to £27,000
Company: Powerful global information service provider. Positions: Software devel‑
opment roles exist towork onC++/NT based projects todevelop multimedia applica‑
t ions for the Internet.Your Profile: You will needagood Honoursdegree with strong
“C’ skills and someexperienceof C++ in a‘live’ project situation. Our client will offer
cross training to NTandmultimedia tools. Ref: EXE002/H

For more information on these and other opportunities weare resourcing,

UNLXIS
S e eU aO N S

telephone UNIXIS or post your CV to the address below.

Unixis Solutions, 98-100 Dunstable Street, Ampthill, Bedfordshire MK45 2JP
Telephone: 01525 840123 Fax: 01525 840899 E-Mail: mail@unixis.demon.co.uk
Webserver Home page _http://www.demon.co.uk/unixis

WINDOWS DEVELOPERS
C++ &UNIX TRADING ROOMAPPLICATIONS

Woking up to £32,000
The Company:A financial division of a successful and

i] rapidly growing software development company produc‑
i ng off the shelf applications.
The Position:Working within the Trading Room applica‑

i] tions group on the further development of the core prod‑
uct, based on Windows NT & UNIX platforms.
The Person: Experienced in C++ and UNIX with some
knowledge of Windows NT. A knowledge of communica ‑
tions and p r e v i o u s financial applications expe r i e n ce
would be beneficial Ret: JJ/E091

VISUAL C++ VIDEO-CONFERENCING
Slough/Watford upto £27,500
The Company: Developers of some of the highest quality
video-conferencing software available on the market
place today.
The Position: To become involved in the development of
the GUI on both Windows and Windows 95 platforms.
The Person: You will have gained at least 18months
previous Visual C++ expe r i e n ce and have a desire t o
develop the best GUI's. A knowledge of LAN would be
desirable. Ref: J/E092

TECHNICAL ARCHITECT
City to £60,000 package
The Company: Leading London based investment bank.
‘The Position: Pivotal role in the front’middle office devel‑
opment team. You will be orchestrating the development
of new Visual C++ & MFC front end systems to their
UNIX & Sybase back end
The Person: A t least three years Visual C++ expe r i e n ce
preferably gained within a banking environment.

| Additional experience of UNIX and Sybase would also be
] of benefit. Ref: DL/E094

VISUAL C++ MFC & OLE
Oxfordshire to £30,000 +benefits
The Company: Leading software house developing state
of the art systems and products for major UK-based
clients in the banking field
The Poition: Development of newWindows 95 and NT
systems using Visual C++, MFC andOLE2.
The Person: Good commercial e xpe r i e n ce of 16 & 32 bit
Windows development us i ng Visual C++. Additional expe‑
r ience of OLE and/or Object Orientated design methods
would be very beneficial. Ref: DL/E095

VISUAL BASIC AND MS-ACCESS
Heathrow upto £25,000
The Company:A leading worldwide supplier of fully ser‑
viced business offices for blue chip clients.
The Position: Senior Analyst/Programmer developing a
large range of business software using Visual Basic, SQL
and the Microsoft product range.
The Person: A team player with at least 4 years Visual
Basic expe r i e n ce and in-depth knowledge o f the MS‑
Office products. Any experience of networking will also be
valuable. Ref: MD/E093

BORLAND C++,OWL
Peterborough £20,000 - £28,000 +bens
The Company: Young but expanding software supplier of
leading MIS and manufacturing software.
The Position: AnalysvProgrammer with aPC background
to take responsibility for development projects from initial
concept through to implementation.
The Person: A t least one years computing expe r i ence ,
ideally 2/3 years with a Windows/PC background and
some development exposure to Borland C++ and OWL

Ref: PH/EO91

| |
4

‘C'/C++ &WINDOWS MULTIMEDIA DEVELOPMENT
‘Surrey to £28,000
Multimedia company specialising in videos, mus ic and
CD-ROM titles. Working as part of their technical team,
you will be responsible for the development of multimedia
CD-ROM products or Video titles/tools. If you have at
least two years expe r i e n ce of programming ‘C/C++
Windows us ing the SDK/MFC you are just what our client
is looking for. Some knowledge of Windows 95 and/or
Windows NT will also be useful. Any p rev i ous multimedia
expe r i ence will also be o f interest but not essential.

Ref: TS/E097 |

C++/NT CLIENT SERVER DEVELOPMENT
Herts to £40,000
The Company: Developers of ‘leading edge’ client-server
Help-Desk and Asset Management products.
The Position: To work within a team asa sen io r devel‑
oper with the opportunity to lead teams and manage
products.
The Person: A m in imum o f 5 years industry expe r i e n ce
is required along with a strong command of C++ and
knowledge of some of: Deiphi, NT, MFC, Object
Orientated Design and client-server. Ref: PH/EO98

VISUAL C++ & MFC DEVELOPERS
Croydon to £28,000
‘Small but rapidly expanding company has launched a
Radio communications simulator product on the world
market. Immediate requirement for dynamic, bright, artic‑
ulate staff to assist in further development. Key skills are
C++ preferably with Visual C++, MFC, Windows develop‑
menv/OOD. Any additional experience in the following
areas will be of interest; mathematical modelling, radio
communication or satellite systems. Ref: TS/E096

These areasmallselection of our current vacancies. Pleasecallor send/fax aCVfor more information.

Fax: 01908 260098
VISION Computer Recruitment, 70A HighStreet, Stony Stratford,Milton KeynesMK11 LAH.
Telephone: 01908 260910 Email: mail@visioncr.co.uk

Formore jobs, browse our web page at: http://www.visioncr.co.uk



CAREER * DEVELOPMENT

The holidays are over and it’s t ime to go back to work, nothing’s changed in the last
two years, you’re bored with your current project, your best friend has a better job
than you have and he’s on more money. What do you do?
I t ’s time to talk to us. We can connect you to some of the best positions in the
South East. You will not only attract a higher salary but the projects will be different
and exci t ing; there will be new colleagues to work with - a new set of friends and
always with the prom ise of even better opportunities to come.

Don’t wait any longer. Cal l us before you do anything else and make that move.

SEE WHAT YOU’RE MISSING
UK South East. This i n n o v a t i v e company, at the forefront of Multi-Platform appli‑
cations development, is starting projects for the Internet/Intranet technology markets.
They seek 14+ software design engineers from Graduates with | year’s exper ience to
Senior Engineers with up to 10 years’ experience.

You will be degree qualified with a minimum of | yrs C and at least m t h s C++. In
addi t ion, any exper ience of Java will be an advantage, but training is offered to
strong C/C++ and Unix/Mac engineers .

They also seek Software Engineers with Windows-NT and/or Macintosh experience
for related projects and they are always keen to hear from good real t i m e software
engineers with C & assembler ( l o w level design) Call fo r details.
Salaries £16K to £35K with an excellent benefits package, guaranteed training in
New Technology adding to your skills portfolio and of course all the usual large
company facilities.

What a re you waiting for? Call and let us tell you about
the postion that will interest You!

Cal l Ron Cook,
K a y e Chambers orssoc i a t es James Hunt Now!

TECHNICAL RECRUITMENT CONSULTANTS,
F i r s t F l o o r , 3 9 t o 4 1 H i g h S t r e e t
R i n g w o o d , H a n t s , B H 2 4 1 A D
T E L : ( 0 1 4 2 5 ) 475480 F A X : ( 0 1 4 2 5 ) 480807

Telephone
01425 475480

Wes t  Yorksh i re
a n d t h e N o r t h

Programmers, Analyst Programmers,
Software Engineers,

Support (Novell, Unix), also Computer
Field Service Engineers.

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Telephone Vincent Atherton on Leeds
(0113) 250 4560 or write to:

AIREDALE RECRUITMENT

Realtex House, Micklefield Lane, Rawdon,
Leeds LS19 6AX

To advertise,call Kieran Watkins 0171 287 5000 x3402
email: kieranw@dotexe.demon.co.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, Virtual Reality, natural language,
DTP, Telephony, LANs, Electronic publishing, On-line information Feeds, Finance and
Banking inboth Windows and NTServer.
Positionavailablevary from traditional Programmer/Software EngineerandAnalystProgrammers
to Designer/SeniorSoftware Engineers inthe overallstrategic direction for end-user organisations.
£17-£35K + benefits REF: SC/01/EXE

WINDOWS ORX-WINDOWS/BANKING ALL LEVELS
Three city clients requirewindows skills atany level.Other relevantskills areSQL server, Transact,
SQL, UNIX, VMS or PS-DOS, C,C++, Open Client (DBand Net library), MFC, Open interfaceand
APT. Exposure to analysis, developing user interfaces and rapid development techniques. Full
training inMiddleOffice/Productionand FrontOfficeSystems including:FinancialandManagement
Accounting, Treasury, Equity,Fixed Incomeand Derivatives.
C AND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellentopportunities exist for brightgraduates with oneyear +experience. Personalbackground
requiresasolid understandingofthe project lifecycleand acommitment to highqualitycoding. You
will be trained in all aspects of Investment Banking, relational databases, 4GLs and Object
Orientated Design. A good opportunity for a secondcareer move.
£17-£25K + Bankingbenefits

CAMBRIDGE - MANY, MANY EXCITING OPPORTUNITIES
A wide variety of specialist, leading edge IT companies in areas as diverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA, GIS, BUSINESS MODELLING,
FINANCIAL/TREASURY, EMBEDDED SYSTEMS AND SOFTWARE 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/IP/X25/X4000, PROGRESS, SAP, Relational Databases, INTERNET
CONNECTIONSand ATM (Communications not ATM machines) REF/O4/EXE

INGRES/ORACLE/SYBASE/GUPTA/OOD AND 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/PostSales andsolid programmingknowledgeandexpertise. Pleasecall
to discuss your particular requirements.
£18-£40K +benefits REF SC/05/EXE

C/C++/VISUAL BASIC/UNIX/WINDOWS 95/NT SERVER DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientificand
Government application environments requireexcellent Cskills. BothWindows development skills
W3.1 SDK, NT, X-Windows and Visual Basic or strong C, C++ solid operating systems and good
application knowledge are again much indemand. Software development experience is the key,
and beingable todeliver highperformance, highquality, well specifiedsoftware incompetitive time
scales. Opportunities vary from small to large software companies involved in expert systems,
GUls, Image Processing, GIS, EIS, Communications, Networking and Object Orientated
Databases.Graduates through to senior software engineers/team leadersare required. Pleasecall
to discuss.
£14-£35K+ benefits REF: SC/O6/EXE

UNIX/VMS/WINDOWS 3.1/95/NT MFC/C/C++ ALL LEVELS
A degree in computer of natural sc ience , two years solid C/C++ programming experience and a
sound understandingof UNIX,VMS orMS-DOSare requiredto work onlargescaleprogramswith
user interaction. You will need an intelligent problem solving approach to work and be a quick
learnerto programmersoftware in an X-Windows,Windows SDK or NT environment, port software
to different systems and liaise with customers to drive through product improvements. Excellent
career opportunities for the right candidates.

REF: SC/03/EXE

£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 C or C++ and Windows NT are pre-requisites for these positions.
Experience insomeofthe followingareas isalso required: Windows 3.1/95,Windows NT,Windows
‘SDK, MSC’7.0, MFC,Visual Basic,Visual C++andMicrosoftNT.Also desirable areWindows XVT
librariesor networkingskills. REF:SC/O8/EXE

SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various Client/End Users, Software Vendors and Software Houses dedicated to strategic
implementations of leading edge technology and integration of applications across different
hardware and operating systems platforms require candidates to degree level with a
scientific/technicaldevelopment bias and 1-3years experience. There are two main options
TECHNICAL DEVELOPMENT:Continued use of UNIX, VMS, MS-DOS,Windows NT(SDK, NT
orX-Windows andToolkits), Networkingand Communicationswith companies offeringtechnology
basedcareers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunities to apply analysis and design skills rather than remain ‘a technical guru’ in various
environments includingfinance. Pleasecall to discuss your particular career, growth andpotential.
£12-£25K +benefits REF:SC/O9/EXE
VISUAL BASICSKILLS MUCH INDEMAND- PLEASECALL TO DISCUSS REF: SC/0/EXE
HANTS/LONDON- VIRTUAL REALITY DEVELOPERS-MFC,C++ - to £35K REF: SC/11/EXE
LONDON COMMS SPEC X25, X400 £40-60k REF:SC/12/EXE
C,C++/MFC -Countrywide REF: SC/13/EXE

t h e s o f t c o r p o r a t i o n
Third Floor, 7-15 Roseberry Ave, London EC1R4RP
Tel: 0171 833 2772 Fax:0171833 2774
email: jmcb@softcorp.demon.co.uk



6 Logistix has used the recruitment

section of EXE for anumber of years

and we have always found that it has

produced a satisfactory response,

both in terms of the number and the

quality of the applicants. |
PaulPrentis, Director

Logistix Recruitment Ltd.

SOFT-WHERE?
ECM's clients are selected from the Superleague - those High-growth
Advanced Technology Companies, Leading-edge Consultancies and
Research Groups, throughout the UK , who consistently outperform the rest!
Current requirements include

SOFTWARE - C++/Windows £15 - £30,000 +
UK-wide opportunities - small teams & superb informal environments
Good C + + and ideally know your way around the MFC/OWL or similar
development kits. Visual C++ , Visual BASIC and UNIX/X-Windows/Motif
also useful.

REAL-TIME EMBEDDED £18 - £30,000
Hardware and Software v a c a n c i e s in Image Processing,Telecomms, Control,
Instrumentation. Calls for expe r i e n ce in application of Embedded Systems or
dedicated DSP devices.

CONSULTANCY to c£50,000
Top Consultancies require bright candidates with outstanding academic
records and strong interpersonal skills - make the most of your achievement!
Many application areas including DSP, Communications, Robotics/Automation,
RF/Microwave, Neural Nets, Image/Speech Processing, Artificial Intelligence;
Simulation/Modelling

We are always pleased to hear from ambitious candidates with Phd, MSc,
1st Class or 2.1's in Computing, Electronics, Mathematics or related
disciplines. To discuss your experience and career potential with an
experienced technical consultant who speaks your language, call ref: 1341.

ECMSELECTION LIMITED
lf you have vacancies in the software development
field, then call: Kieran Watkins on 0171 287 5000
x3402 for more information on how to advertise.

01638 742244
or send your CV: Email topjob@ecmsel.co.uk

Fax: 01638 743066. or Post to:
The Maltings, Burwell, Cambridge CB5 0HB

http://www.ecmsel.co.uk

JOB JOB JOB

LOCATION SALARY LOCATION SALARY LOCATION SALARY

This is a wonderful opportunity to use your program‑
ming and graphics skills to be part of the film industry,
developing software for film special effects. You will
need strong C++ under UNIX and a knowledge of Sili‑
con Graphics. Any knowledge of the following would
be an advantage: X-Windows/Motif, OpenGL, Image
Processing and/or real time. The successful candidate
will be working at the leading edge of the multimedia
industry, working within a small but highly dedicated
team.

These positions will appeal to candidates who enjoy
working in a research-driven, leading-edge env i ron ‑
ment. Our client, a highly successful systems house,
develops graphics device drivers for aworldwide mar‑
ket. They are currently seeking an additional Software
Engineer with at least twelve months post-graduate
experience in a PC development environment, with
experience of developing low level driver software on
DOS,Windows 3.x/NT and/orOS/2 platforms.The suc‑
cessful candidate will have the opportunity to work with

Exceptional opportunities have arisen for Software
Engineers and a Project Leader to work on in-house
Researchand Development projects. Applicants should
befluent in ‘C’ and have an in-depth knowledgeofUNIX
including familiarity with UNIX tools such as awk, yacc,
sed and lex. Other skills of interest will be exper ience
with low level device drivers, Assembler programming,
Windows NT and Java. These positions will appeal to
bright, creative individuals seeking a challenging and
rewarding development environment.

Ref: DE/1 multiple language software. Ref: DE/3 Ref: LC/S

JOB JOB JOB

LOCATION SALARY | LOCATION SALARY LOCATION SALARY

Our client, a prestigious retailer, is searching for Senior
Analyst Programmerswith good IngresandUNIX skills.
The ideal candidate will also have a good understand‑
ingof a recognisedmethodology and the ability to keep
learning the latest technologies. Formaltraining and the
opportunity to develop your own career path, together
with an excellent benefits package are some of the
attractions!

Ref: DE/2

This company develops and produces state of the art
electronics for the automotive industry. They are cur‑
rently looking for several software applications. Candi‑
dates must have at least one years experience of ‘C’
and/or C++ gained in a real time environment. Any
knowledge of Windows and/or structured design meth‑
ods would be advantageous, but is not essential.

Ref: RC/4

This well established provider of cable television and
telephony services is currently seeking aUNIX Systems
Administrator. StrongUNIXscripting is required, prefer‑
ably in Perl. The position offers the opportunity to work
on a number of projects, allowing the candidate to
develop new skills. Superb career prospects are avail‑
able with this progressive organisation.

Ref: CP/6

Logistix Recruitment Limited
Lamb House, Church Street
Chiswick Mall, LondonW4 2PD
Fax: 0181-742 3061
email: l o g i s t i x@atlas.co.uk

We havea large number of PERMANENTand CONTRACT
opportunities throughout the UK. Pleasecall one of our consultants
for further information or, alternatively, post/fax/email a CVto us

andwewill contact you at aconvenient time.
Tel: 0181-742 3060

gistix



Windows NT, Windows 95, Unix
C++, Java, Delphi Developers

£28k-£58k
We offer absolutely outstanding benefits to
absolutely outstanding software developers.

Data Connection has, for the past 15 years, supplied key software technologies to the likes
of Microsoft, Sun, Lotus and Hewlett Packard. For example, Microsoft's Exchange product
and their recently announced Net Meeting Conferencing product both have Data Connection
software at their core.

We employ 100 developers, primarily at our offices in North London. To augment our very
active graduate recruitment programme, we are now looking to recruit extremely able
designers/programmers with 1-4 years experience in systems software development. Our
current development projects range from Web audio-access, through cross-platform
application sharing and distributed directory services, to high performance ATM switching
support.

The technology is genuinely interesting, the environment is truly stimulating and the benefits
package is exceptional. As a senior developer in Data Connection you could earn well in
excess of £50k.

It only takes two minutes to phone for application details Justine McLennan
Recruitment

Data Connection Ltd tel: 0181 366 1177
100 Church Street fax: 0181 363 1039
Enfield, Middx EN2 6BQ e m a i l : r e c r u i t@datcon.co.uk

For more information on Data Connection see http://www.datcon.co.uk



Sendy o u r rants and raves and interestingtales to:
EXE Magazine, 50Poland Street, LondonW1V 4AX

email: editorial@dotexe.demon.co.uk

ultimate tribute?

Developer P r o d u c t s
and Services

N o ‑
THINKING
A  L O T !

|. ... and giving up the profit (8)
}. A bit of cloth brought back to make jelly (4)
}. Helps the modern disease (4)
. NOT a keyboard worker (8)

§euarreville,Redmond
e e Microsoft campus is an

odd place. Visitors are
advised to check out the
Microsoft Company Store,
where the company’s employees

_queue up to buy al l manner of
_ Microsoft-badgedgoods. Don’t forget

)see Lake Bill, a thirty-foot duck‑
pondwhich is guarded by the fearsome
Microsoft rooster ( i t doesn’t have a

_Mame, apparently, but boy, is it vicious. Ctrl- ee
brk still has the scars to prove i t ) .And if you get chance, take

‘stroll through some of the development buildings, where t-shirted
programmerswill accost you with questionssuchas‘howmanypixels _

" toan inch?’ and ‘what’s the airspeed of an unladen swallow”. One_
wordof warning: watch all the Monty Pythonfilms before yougo. 5

Windows 95released
T™ followingfactlet was sent

verbatim.The trans‑
lationof the Japanese
characters intendedto
state ‘Wheredoyou
want to go today?’ are
apparently ‘Ifyou donot
know where you are
going,wewill makesure
you get taken.’ Perhaps
a Freudianslip.

An act of war
XE staffers couldn’t help but feel paranoid when our Production
Manager'sPCcame down witha virus: acheck with Dr Solomon’s

revealed it to be the ‘AntiEXE’ virus. This blighter is apparently
designed to seek out and destroy aparticular .EXEfile (no-one knows
which one). However,our paranoia was hardly eased by the fact that
this virus is alsoknownasD3. ( T h i s virus disguises its size and attrib‑
utes.)Notthat webelieve for one minute that it has anything whatso‑
ever to dowith the magazine of that name, of course.

1. Use part of OSto maintain atight one (8)
5 .Earlym a i n f r a m ewith one tube? (6) o c h

9. Supposedly meaningful abbreviation (7) appropriate (8) Se
10. Minor goddess with network and word of assignment(7) 16. Wecount it for 30in MBusually (8)
11. | pout crookedly with a brave new world (6) 17. Goalof ISO or BSI, say (8)
12. Processing in stand-alone chunks ...(8)

150 litlebylitleto make apriest (6)
E U ' searly rival(4)

24. Task of systems specialist (8)
25. 50 vines may whine (6)
27. Go round and round IT with a tree that's crashed (7) SOLUTION TOAUGUST'S CROSSWORD
28. Taste of a victory sign wrapped in carbohydrate powder (7) ACROSS

ae C o n e y ont (eyopuers) e) 1.PHOTON 4. BARYONIC 9. RIPPLE 10. SPILLAGE
30. Most users’ mein store (surprisingly?) (4,4) 11. MISUSE 12. BACONIAN 14. TIDEMARKS 16.

INGOT 18. RADIO20. NULLGATES 22. ABSOLUTE
DOWN 23. LAPTOP 25. DELEGATE 26. ENTRAP
1. Standingof a flag (6) 27. CRYSTALS 28. SLIDER
2. Lack of discord (7) DOWN:
3. Snide ten changing main partsof teeth (8) 1.PARAMETER 2. OPPOSED 3. OGLES
4, Using50 A, Florencecarried it (4) 5. APPRAISALS 6. YELLOWING 7. NEARING
6. Intemationalgroup returns with church to carry an 8.CLEAN 13. GRANDTOTAL 15. MOONLIGHT

interesting shade (6) 17. TESTPAPER 19. D I S P L AY21.TUTORED
7. Putting numbers on...(7) 22. ASDIC 24, ANNUL
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Junior makes three
What's it like in the Gate’s household, now that the stork has visited? Noneed to speculate:
Verity Stob has once more managed to hack into the diary of Mrs William Gates.

.. . Dear Bi l l couldn’t be there, owing to how he
was explaining the advantages of NT 4.0’s new
interface to the New Jersey PowerPoint User
Group. However, he had arranged for Steve
Ballmer’s deputy’s PA’s gardener to give me a
lif t to the hospital, but as it turned out it was
five guys from the MFC development team who
took me, asthey wanted to video the birth.They
explained that it would makea really cool test
AV I file to gowith Visual C++ 4.3.

The Maternity Unit of the hospital is special
because it is just one of many local public works
named in honor of Dear Bill’s charitable activi‑
ties. When we arrived at the West Redmond
Built With NoMoney From Bill The Tight Get
Birthing Facility, my contractions had stopped
coming, which was a worry. ButRandy Dreedle,
who Dear Bil l says has done some really great
work on the exception handling stuff, figured I
was so dilated that I had better be induced
under anaesthetic, so that’s what the doctors
did. A beautiful gir l was born at around three
o'clock. I had hoped to preserve the umbilical
chord in dolphin spit, as recommended in the
Californian Woman’s Practical Guide toMod‑
ern Birthing,but while I was under gas the guys
took i t , as they wanted to use it in their water
pistol fights with the VB team.

Wednesday. Dear Bill hasn’t managed to get
hereyet, owingto how he is explainingthe Inter‑
net Strategy to the New Birmingham Women
Guild’s Campaign for Colorful Winterwear. But
hehassent alovely email to celebrate the birthof
our darling daughter:

D e a r
{ F e m a l e M i c r o s o f t E m p l o y e e ’ s fi r s t name}
C o n g r a t u l a t i o n s o n { t h e s u c c e s s f u l l a u n c h
o f a n e w M i c r o s o f t p r o d u c t | t h e b i r t h o f
y o u r { s o n | d a u g h t e r } } . A t t h i s { h a p p y |
c r i t i c a l } t i m e , w e h o p e t h a t y o u w i l l
{ t a k e some t i m e o f f t o c e l e b r a t e y o u r
achievement | n o t f o r g e t y o u r d u t i e s to
t h e c o m p a n y } . A f t e r a l l i t ’ s n o t e v e r y ‑
b o d y who can { b o a s t h a v i n g c r e a t e d a
M i c r o s o f t p r o d u c t | t a k e n i n e m o n t h s p a i d
l e a v e and s t i l l come b a c k t o a j o b } . S o
t h i s m e s s a g e i s t o remind y o u { o f h o w
p r o u d w e a l l a r e o f y o u r e f f o r t s | t h a t
t h e r e a r e p l e n t y o f y o u n g men o u t t h e r e
who w o u l d g i v e t h e i r e y e t e e t h f o r y o u r
p o s i t i o n } .

S i n c e r e l y

{ M i c r o s o f t L i n e M a n a g e r ’ s Name}

F R E S H O u T o F

UP TO DATE
OF SOFTWARE

I N  H i s

Re ‐ - S A B L E <OPTWACE
L I i B e A R I E S .

COLLEGE, SEDGEWICK
WAS BRIGHT, ENTHUSIASTIC € THOROUGHLY

O N T H E C U T T I N G E D G E
D E V E L O P M E N T TECHNOLOGY,

I guess they still haven’t quite fixed the
macro expansion in that new beta of Exchange.

We have been transferred to the Redmond
General Not A Cent From You Know Who Post
NatalClinic, and the guys came round this after‑
noon for a vis i t , which was sweet, especially as
they are havinga tricky time with the new col‑
lection templates. Randy was most interested
andhelpful at feedingtime, andwarned methat
I should be careful because persons with large
areolas are liable to chaff; but the other guys
were stupid, and said I was being cruel making
the baby drink something which wasn’t even
chilled, never mindcarbonated.

Friday. We can go home today, although I
wi l l have to go to the Washington State No
Thanks To Billionaire Bill Gates Outpatient
Facility next week to have the stitches out,but
this is ok as Randy and the sweet guys from
Visual C++ have offered goalong, even though
they are having a tough time with their WOW
thunking right now.

DearBi l lmanaged to put in a video call from
New Newcastle,where he is lecturingthe AA on
in-process OLE objects. I asked him what he
thought we should call the baby. He said: We
must call it William, of course. I said: But Bill,
it’s a girl. He seemed puzzled. Sowhy can’t we
call it William? he said.

Sunday. Bill has delegated the business of
choosing a name for the baby to the Visual C++
team, which has decided t o call her g r 1 S a r a h ,
in accordance with Hungarian notation. Sud‑
denly feel overwhelmed by PND...

B v T S E B G E W I C K W A S O B L I V I O U S To A N
U N D E R C U R R E N T O F RESENTMENT A M O N G
M S P E E R S W H O W e r e R E L U C T A N T 1 O
E M B E A C E coNcCeEPTS s u c H AS S H A R E DLIBRARIES,

F I R S T SEAR W i t h THE C o m p a n y,
H E D A Z Z L E D U P P E R M A N A G E M E N T W I T H

P R S T I E C T E D SAVINGQR R E L AT E D Te
& <SHAZED COMPONENT
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MORE DEVELOPERS PROTECT.

Based onafull-custom ASIC
utilizing 2500-gate, 1.5-micron E?
technology, HASP packs the most advanced
protection into the smallest key in the world

Arecent test conducted bythe National Software
Testing Labs, the world’s foremost independent
lab, compared the flagshipproductsof leading
software protection vendors.* The result? HASP
was rated the clear overall winner - and number
one in all the major comparison categories.

NSTL TEST RESULTS,OCTOBER 1995
Aladdin| Rainbow|

ScoringCategory HASP | Sentinel
Security i 93 63
Ease of Learning 9.1 7.1
Ease of Use 83 7.2
|Versatility/Features | 10 87
Compatibility 6.7 65
Speed of API Calls | 0.9 1.2
|Final Score | 85 6.5

acal HASP distr i

United Kingdom Aladdin Knowledge Systems UKLtd. Tel: +
North America Aladdin Knowledge Systems Inc. Tel: ( 8 0 0 )

Int'lOffice Aladdin KnowledgeSystems Ltd. 1
Germany FASTSecurity AG Tel: +49 898942 21-37, F
Japan Aladdin JapanCo., Ltd. Tel: +81 426-6071

adnBenelux Aladdin Russa 095 223 0 5 8 6 mwAustralia
Greece Hong Kong Hast 8

Portugal 4 1 1 6 2 6 9 w@Romania I n t e r a c t 6 4 S i n g a p o r e{TR

And more of these developers are protectingwith HASP. Why? Because HASP
offers more security, more reliability and more features than any other product
on the market.
HASP supports the most advanced platforms, includingall Windows 32/16-bit
environments, 0S/2, DOS, Mac, Power Mac, NEC, UNIX and LANs.
To learn more about how you can protect better ‐ and sell more ‐ call now to
order your HASP Developer's Kit.

Nome = Wiese hesS

01753 622266
h t t p : / / www. a k s . c om

The fastest growing company in the
industry,with over 4million keys sold
to 20 thousand developers worldwide,
Aladdin is setting the standard for l a m

software security today Ma

sales@aldn.co.uk
sales@us.aks.com

sales@aks.com
mail: info@fast-ag.de

{ 2 6 - 6 0 7194, E-mail: aladdin @po i n e t or The Professional's Choice
China Shan ‘ CzechAtas 2 7 Denmark Egypt Z e n e t i e n 2 3604622 w Finland System France

South Africa Re 8 8 6 4 7 0 4 mSpain 9 3 1 9 . ‘Switzerland Taiwan Te x



THE LAST TIME A REPORTER MADE
THIS KIND OF TRANSFORMATION, HE WORE

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

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

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

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

As a Visual Basic™, Visual C++™ or Delphi developer, or even asa user of a
competitive product you qualify for a special upgrade price of £149, a saving of
more than 50% off the normal list price.

To order your “Supe r Reporter” Crystal Reports Professional upgrade call
the Contemporary Software upgrade hot-line on 07000 422 224.

Upgrade NOW call: 07000 422 224 aN TEMPORARY
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