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Software Development takes great ideas ... plus
lots of skill and a collection of first class tools that
let you t u r n your ideas into world-class solutions.
The key to getting ahead and staying ahead in this
business is easy access to the right information.
That’s why IBM has created D_Mail: a n ew infor‑
mation service for professional developers and
software companies, that offers valuable insights
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into technology, trends and directions. Use D_Mail
to get the latest information on the potential impact
of n e w innovations. in-depth analysis of key tech‑
nologies, an understanding of the business oppor‑
tunities for solution developers, and much m o r e ...
All for free!

Just r e t u r n the attached card today. And we'll help
you chart the right course to success.
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C & C++ FOR WINDOWS

Comms
Async Pro for Win
COMM-DRV/LIB 16.0
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
Greenleaf Database Library 4.0
List & Labels for Win (Pro)
POET Personal SDK 3.0
ProtoGen+ Client/Server NT
Raima DBM Engine+EADS 4.0
Velocis + EADS(Offer)

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

Graphics - Image Files
AccuSoft Image Lib/Win 5.0
Ad Oculos (Image Analysis) 2.0
ImageKnife Pro 2.0
ImageMan DLL 32 & 16-bit 5.0
LEADTOOLSDLL Win32 Pro

Graphics & GUI
3d Graphics Tools 5 (32-bitC) £230
ProtoGen+ NT5.0 £445
RWCanvas.h++ £340
WinGKS £575
WinMaker Pro6.0 £725
Zinc Engine &Win16/32 Key £634

£135
£105
£235

£235
£210
£175
£105

£270
£500
£340
£180
£410
£169

£1575
£740
£250

£180
£320
£360
£245
£360

£610
£325
£280
£620
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VisualAge for C++ sets new standards!
Borland C++ 5.0
Borland C++ Dev Suite 5.0
Microsoft Visual C++ 4.0
Salford C/C++ Win Dev
Symantec C++ 7.2
Turbo C++ for Win 4.5
VisualAge for C++ 3.5 w/Docs
Watcom C/C++ 10.5 Intro
High C/C++ for Ext-DOS/Win
Microsoft Visual C++ 1.52
Salford C/C++ DOS Dev
Turbo C++ 3.0

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

Database
c-tree Plus 6.5A
D-ISAM 3.4
SoftFocus Btree/ISAM

Graphics & GUI
3D-Ware Prof
Fastgraph 4.0 (Ted Gruber)
GX Graphics3.0
MetaWINDOW-DOS5.0
Zinc Engine & DOSKey 4.1

Maths& Scientific
CiMath Toolchest &Grafix
Huge Virtual Array & NAT 3.0
Science, Eng & Graphics Tools £115

PROGRAMMING
t o o l s

Ada Assemblers
Basic C/C++
Comms Cross Dev
Custom Controls Database
Debuggers Delphi
Editors Fortran
Graphics Gul
Linkers/Locaters Lisp
Modula-2 Multi-tasking
Pascal Prolog
Smalltalk SQL
Version Control Visual Programming
Windows Xbase

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

Maths & Stats
IMSL C Numerical Libraries
IMSL Math Module for C++
Math.h++ 4.1
Money.h++

Sundry Components
C++ Booch Components
HeapAgent
TG-CAD Prof 5.5
Tools.h++ 6.1
WinWidgets++

Tools
CC-RIDER for Win16
KPWin++
Newi Solo Intro
SOMobjects Dev Toolkit
Visual Parse++

Comms - Async
Fax Plus for Win
FaxMan SDK

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

Database
ADE/VBX
List & Labels for VB 3.5
‘Smithware VBX for Btrieve
VB/ISAM MUfor Win 16-bit

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

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

Grid Controls
Data Widgets
Spread/VBX

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

Screen
CMindows Toolchest
Greenleaf Datawindows 3.0
TCXL Ul for DOSWin 6.2

TTSR Ram Res Dev Sys 2.03
Tools

C-DOC Pro6.0
C-Vision for C/C++ 4.0
CodeCheck (Professional)
PC-Lint for C/C++ 7.0

L O W P R I C E S
MICROSOFT & BORLAND

VISUAL BASIC FOR D O S

MSVisual Basic for DOSStd
MSVisual Basic for DOSProf
db/Lib Prof 3.0
Graphics Workshop
PDQComm2.62
ProBas 7.1
QuickPak Pro 4.19

£100
£240
£195
£105
£65

£210

Prices donot include VAT orother local 7
taxes but do include delivery in mainland
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Sundry Components
CADControl
d-Barcode VBX/DLL
VB/Magic Controls
Visual CAD Dev Kit

Sundry Controls
3D Graphics Tools 4.0
EDI-VBX 1.0
Gantt/VBX
MediaKnife/VBX
VBX Artist
Visual Instrument Panel Cntris
VideoSoft VSViewVBX

Text Editor Controls
HighEdit 3.5
TXText-Control Standard

Tools
JET Inspector 2.0
SpyWorks-VB 2.1
TMS Tools 1.1
VBAssist 3.5
VB/DLL 2.05
VERSIONS/VB 1.1

VISUAL B A S I C 4

Visual Basic Enterprise 4.0 £755
Visual Basic Professional 4.0 £365
Visual Basic Standard 4.0 £78
3d Graphics Tools 5 (32bit VB4) £149
Apiary Dev Suite for NetWare £195
ButtonMaker £75
ClassAssist (inc Oblets) £175
Code Complete £175
Designer Widgets 2.0 £99
Enquiry for VB4 2.0 £199
ERwin/Desktop for VB4 £399
Helping Hand £150
into Code for VB4 £55
Spyworks-VB Prof 4.0 £195
Tear Off Menus for VB4 £115
VB Assist 4 £130
VB Compress Pro 4.0 £98
VBLanguage Manager Pro £132
Vision StoryBoard 4.0 (VB4) £175
Visual Bridge (Access -+VB4) £89
XREF 2.0

Java now has enough tools to have its
ownsection!Serious developers should
check out the RADtools such as Café&
JFactory. Theofficialbooks s h o u l dbe

published soon.
Borland C++ 5.0

- Borland C++ 5.0 Dev Suite
Symantec Café Intro
JFactory (Win32)

£247
£340
£129
£636

Oberon is the latest language from Niklaus
Wirth, following onfrom Pascal&Modula-2.
Oberon/F is anative 32-bit compiler with

Oberon/F
Oberon/F Dev Bundle
Ofront (Oberon-to-C Translator) £715
Oberon/F Arbitrary Precision Lib £55
Oberon/F Source Code Analyser £55
Oberon/F Statistical Profiler £165

News & Views
VisualAge for C++ for Windows

The Stateof theArtRedefined
At last,C++ developers onWin32 can
use IBM'sVisualAge technology to build
apps more rapidly thanyou thought was.
possible:
® Visual Builderlets you build

complete apps (not just the GUI)
visually by connecting parts
Open Class Library now has over
500 classes, includesTaligent’s
Compound Document Framework
(CDF)that supports OLE now,
OpenDoc in the future
Taligent’s CDF isa complete
subsystem that letsyou create OLE
apps in 2 or 3 lines of code
Data Access Buildermaps SQL
tables to C++ classes, generating
C++ & SQL code. Supports Oracle &
Sybase (ODBC)as well as DB2

® Direct-to-SOMgenerates SOM
objects direct from C++ code

This is the most advanced C++ compiler
ever - it makes VB&Delphi seem
primitive, while those one-shot wizards &
experts look prehistoric! Doyourself a
favour and call us now for full details ‑
and ask about the competitive upgrade.

Oberon/F :
Component-OrientedProgramming

If you want to program in a modern type‑
safe OOlanguage and believethat
compound documents will be the next
generation of business software, your
dream has come true:
™ Oberon-2 is NiklausWirth's latest

language,following Modula-2

® OLE & O p e n D o csupport i sunder
d e v e l o p m e n t(also client/server)

If you are allergic to C++, call usnow

JFactory
TheC o m p l e t eRAD Tool for Java!

If you are serious about Java, you need
JFactory. It lets you visually designJava
apps& applets, test your interfaces, and
generate source code. D r a g&drop
predefinedcomponents onyour app,or
design your own!. There is nospace
h e r eto give justice to JFactory, so you
will have tocall usfor more details.

Café
Visual Java?

This isthe firstWin32-hostedtool
devoted e x c l u s i v e l yt oJava, and
includes e v e r y t h i n gyou need t owrite &
debug Java apps &applets:
® Café D e s k t o pIDEwith project

m a n a g e r ,class editor,hierarchy
editor, syntax-highlightingeditor

= GUID e b u g g e rwith multiple
i n d e p e n d e n tthread debugging

®Java SDK with API help file, many
s a m p l e s(both apps & applets)

Java e n t h u s i a s t snow have a choice o f
d e v e l o p m e n ttools, with more t ocome!
Callusfor fulldetails.

AMfor Windows
The Corporate Client/Server Too!

if simple GUI builders run out of steam
when a c c e s s i n gyour corporate SQL
data, then you need AMfor Windows. It
is afull 32-bit multi-taskingclient/server

existing staff. It boasts awide range of
c o n n e c t i v i t yoptions, and i srobust
enough for high performance transaction
systems updatingcorporate SQL
databases.

costs £195. Why not calll ustofindout
more. Also ask about AMazon, their new
tool that connects Web servers to your
corporate data.



COMMEN T

The language of the
next millennium
The study of the evolution of human lan‑
guage is indeed a complex but fascinating
one spanning thousands of years. Human
communication has developed from early
symbolic graphics, such as cave drawings
and hieroglyphics, to amore intricatewrit‑
ten and vocalised form, which is asdiverse
asit is complex.One needsonly to compare
the Romanalphabet with the Hebrew to see
this. However, all languages are based on
clear structures fromwhich rulesand stan‑
dards have been developed. We do not rely
on just the spoken language as the only
medium of communication, but have con‑
tinued to enhance language with symbolic
or expressive drawings and diagrams.
Without standards wewould communicate
lesseffectively.Without graphics wewould
lose the clarity of symbolismand the power
of expression in ou r language. The lan‑
guage of the spoken word and the graphic
has merged to produce a rich form of com‑
munication.

Butwhat of the programming language?
Whatwill bethe historyandevolutionof the
language of computers? Take the debate
between compiled and interpreted lan‑
guages for example. Is one better than the
other, or just better placed in certain situa‑
tions? Are these languages mutually exclu‑
sive? Is there no synergy between the two,
such as those between the spokenword and
the graphic in human language?

Interpreted programming languages,
such as LISP, were favoured in Artificial
Intelligence(AI),where researcherswished
to express theories richly and in plainEng‑
lish.The rules embedded in AI applications
are statements clearly understood by
researchers. The way an applicationworks
is based on knowledge elicited from an
expert, who wil l talk in a natural and
expressive way, not in a programming lan‑
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guage. This was all well and good for the
academic world of research where the need
for astrongly-typedand non-restrictive lan‑
guage which enabled rapid prototypingand
proofof concepts was paramount. However,
as these new and exciting applications
found their place in the commercial world
the costly overheads, engendered by the
slower and less demanding applications,
and the proprietary nature, gave rise to the
need for a faster and re-usable program‑
ming language.

Industries where change happens
rapidly, such as the telecomms industry,
require real-time applications which cannot
be developed using interpreted language.
The parsingand compilingof strongly typed
languages into machine code makeapplica‑
tions quicker to execute and more respon‑
sive to external events. The majority of
telecomms companies operate under harsh
contractual arrangements where respon‑
siveness and network availability is highon
their priority list. Network infrastructure
applications developed for driving and sup‑
porting the network are evolvingat an ever
increasingrate sothe needto completely re‑
configure the network without compromis‑
ingon security and availability is becoming
more of an issue. This issue has been
addressed by incorporating highly func‑
tional pre-compiled and tested class
librariesin the life-cycleofapplicationdevel‑
opment. In fact, it is true to say that such
applications are required in an increasing
numberofindustriesasthe paceofeconomic
and industrial change increases.

The emergence of the Internethasmade
available a global open network rich in
potential for applications. However, at first
there was no language which enabled easy
development.Therefore, Java was created ‑
a quick and simple language fashioned for
application development on the Web. Pow‑
erful andeasy to use,Java code is developed
using a dynamic language which itself is

EXE: The Software Developers’ Magazine

interpreted.Without doubt,Java isexcellent
for buildingapplets which can then beused
for simple Internetapplicationdevelopment.
Butwhat of the requirementsof largecorpo‑
rations for enterprise-strength, t ru ly
scaleable applications? For such Internet
development, software developers need the
combination of the speed, efficiency, porta‑
bility and standards which a compiled lan‑
guage such asC++ canbring, together with
the simplicity of Java. The Java and C++
experts are already on the case and rapidly
developingan interfaceor ‘gateway’ between
the two languages to achieveamuchneeded
synergy. Computer languages are indeed
evolving rapidly.What will the nextmillen‑
nium hold for software development? Will
standards unify and one ‘super-language’
develop?Andwill the computer achieve this
beforeman, I wonder?

DesmondDeLandro is TechnicalDirector
at ILOGUK,a C++ supplier of software
components. DeLandrocan becontacted
on01344 426666.

What is the value of software?
In The Triumph of theNerds onChannel 4,
we had the rare opportunity of seeing Bil l
Gates and Paul Allen talking about the
development of their 4 KB Basic for the
Altair 8800computer,andDanBricklinand
Bob Frankston on Visicalc. One major dif‑
ference between these two pieces of soft‑
ware: one was intellectually protected, the
other was not. Bricklin and Frankston
believed that it would help others to take
ideasfromVisicalc,andon this levelit was a
success. Nearly twen ty years later,
Microsoft through the EMWAC initiative is
helping to create freeware (albeit for one of
i t s commercial OSs ) . Is this a sign of a
return to the highly ethical values of the
true hackers?

DavidMery



C OMM E N T

Mayli€m!
Apicture is worth a

thousand words. Jules May
finds this common sense
confusing to say the least.

Ve ES

here are too many words
(4 on the buttons’ said the

client. ‘Put pictures on
instead. Pictures take up
less space, and besides,

they don’t need to betranslated’.
I'm sure it’s a better idea to use pictures

than words, but somehow, pictures never
seem to work right. I detest the programs
that display millionsof pretty-coloured but‑
tons, because it all just blurs into amess of
confetti. It’s also quite hard to come up with
meaningful pictures for buttons ‐ you can
see there’s no standardisation for basic
operations like cut, copy and paste, or even
file save and load.

In order to find out about pictures, I
went to the one place

in the world where pictures are absolutely
essential for communication; an airport.
Airports are complex buildings, with com‑
plex operating modes, and you can bet that
at least half the people in them cannot read
the native language.

Direction signs star t off easily enough.
Arrows are pretty standard direction indi‑
cators, so you can make an arrow point out
where something is ‐ provided that you can
identify the something. But even here
there’s a problem.The signs are two-dimen‑
sional, andan airport usually hasmany lev‑
els. Straight on is indicated by an a r r ow
pointing upwards, but what if
the user mus t ascenda stair‑
case? In the UK we use a
picture of someone ascend‑



inga staircase, but you can only see the dif‑
ference if the two symbols appear next to
each other. Presumably, then, an arrow
pointing downwards would indicate that
you're going the wrong way (a common
problem for many people in airports), but
I’ve never seen it used this way; instead, it
indicates either that you should descend or
that you should go through the doorway
below the sign. Hmm.

Consider the places where people are
most likely to w a n t to go: flight departures
and arrivals. Departures is easy enough,
you showa picture of an aeroplane pointing
up ‐ everyone at an airport knows what an
aeroplane looks like,and they all know that
they go up in the air. But arrivals is much
harder. Consider the opposite; an aeroplane
pointing down towards the ground. It ’s
hardly an image which is likely to inspire
confidence in the nervous flyer! We could, I
suppose, have a picture of a level plane with
an ar row point ing down, but remember
we've already used the arrow to indicate
directions; a plane with an arrow pointing
down,beside an arrow pointingright,would
need some verbal explanation. Some air‑
ports use a picture of people descending the

staircase which is wheeled
up to the plane once it’s
parked, but the pic‑
ture i t s e l fi s a bit fi‑

dly, and the
perspective

is a bit peculiar. Ideally, a sign like this
needs two foreground colours to make it
comprehensible.

Where else wil l people want to go? Toi‑
lets. The male and female symbols are emi‑
nently comprehensible in the west, but the
female symbol is confusing for a traveller
from countries where the men wear robes,
such as Africa or the middle east. Even if
two sexes are identifiable, there’s a problem
recognising the doors as toilets when the
traveller comes from a country which either
habitually separates maleand female social
roles, or which doesn’t separate toilet facili‑
ties. It gets even worse when you consider
baby changing facilities. Normally weuse a
picture of a feeding bottle (because the only
context in which a feeding bottle is used is
around babies). But the image will be com‑

_pletely incomprehensible to people who
don’t use feeding bottles, and it m a y be
deceiving to people who don’t associate a
bottle with changing nappies.That problem
hasn’t been solved adequately.

Even food represents a real problem. We
use a knife and fork ( i n various arrange‑
ments) to indicate food, but to people who
use chopsticks or fingers, knives and forks
don’t immediately indicate eating.

WhenI left the airport, and came back to
my computer, I was more confused than
ever. The places where one goes in an air‑
port are simple places which everybody
needs to use, and westill find cultural prob‑
lems in expressing these places visually. In
a program, the buttons a r e n o t places,
they’re verbs, and they tend to be far more
complicated. Is it really true to say that pic‑

tures are simpler than
words, and require no
translation?

Wecould doa lot better
than we do by making use
of the culturally neutral
symbols which do exist.
Insteadof usinga question
mark to representhelp,we
could have used the inter‑
nationally recognised ‘i-in‑
a circle’. But, far more

usefully, we could use geogra‑
phy more carefully. I doubt that

anybody has mistaken Windows
95’s cross to destroy a window for a
check box, because it doesn’t appear
where you would expect a check box to
be. In the airport, for example, toilets
are all collected together. There’s a
sign representing a tap, and an arrow
point ing towards the toilets. When
you get there, there are signs depict‑
ing a man, a woman,a feeding bottle
(though I can’t help feeling that an
adult and child would be more

C O M M E N T
descriptive), and a
wheelchair. In
the context
of washing
facilities,
t h e s e
symbols
b e c o m e
f a r  m o r e
comprehen‑
sible, and far
less likely to lead
to confusion.

Consider, then, if you will, the old faith‑
ful prototype wordprocessor. To change the
style of the text, you select a block of text,
and press ( o r re lease) the bold, italic, o r
underline buttons which you'll find on the
toolbar, or else you select the equivalent
commands from the menu. If you don’t have
a block selected, these buttons are effec‑
tively useless,but are rarelydisabled. If the
user selected a block of text, and then per‑
formed some action (such asright clicking),
then these, and only these buttons would
show up. It is then obvious what they mean,
and what they apply to.

I can see the objection; unlike normal
menus, which offer their facilities all the
time, this approach requires that the user
knows what things he can select, and it
hides away much of the functionality inside
a multiplicity of menus. I’ve thought about
this, and I’ve done some tests, and I’ve
decided that this doesn’t matter. The goal of
all programs working the same way has, I
think, conclusively been shown to be unat‑
tainable, because different programs use
different kinds of data. Provided the online
help explains the things that can be
selected, and how it’s done, and provided
that there aren’t too many of those things, a
single standardised action to bringupa col‑
lection of verbs doesn’t appear to beconfus‑
ing to the user. Indeed, it is possible, using
special symbols to represent mouse and
keyboard actions, to show all the different
kinds of selections which can be done in
each area ona status bar, and the bar will
change as the mouse moves around the
screen.

This approach soundsa lot like direct
manipulation, as opposed to the menu-dri‑
ven interfaces that most programs use. I’ve
complained about menu-driven programs
before,and argued for the aesthetic benefits
of direct manipulation. But I find myself
arriving at the same conclusion via a quite
different route. I’mcertain now that menus
are a bad idea. a

Jules can becontacted on 01707 662698, or
on Cix asjules@cix.compulink.co.uk.
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Introducing
IBM Software Servers.
The missing part of the
client/server picture.

You've got clients. You've got servers.

But to build the most efficient
client/server system, you'll need the
bit that works in the middle‐linking
them all together. That's where the
new IBM Software Servers come in

There are seven in all , each designed to
make a specific client/server solution
live up to its promise. They work alone,

they work together, they simply w o r k‑
because they're based upon IBM

technologies proven to beextremely
reliable in businesses the world over.

And they're built to r u n on your choice
of platforms: OS/2, Windows NTand
ATX. Now, asyou demand more of your
network, make sure you have software
that’s up to the task.With IBM Software

Servers, you'll never again have that
empty feeling in the middle.

Visit www.software.ibm.com/info/ad101

y o u d like more information.

Lotus Notes
Database Server

Internet Connection Server

Transaction Server
Systems Management Se r v e r
Communications Server

D i r e c t o r y « S e c u r i t y Server

Solutions for a small planet
CIRCLE NO. 602
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a d v a n t a g e
B u i

MKS Too lk i t v e 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, t a r ,
cpio, and pax - more than 190 utilities and
cammands for performing a variety of
computing tasks, with support for NT &
95 long filename. N T, Intel, Alpha and

MIPs and Windows 95 versions on a single CD.

Borland C++ 5.0 Dev. Suite
The Ultimate in Programming Power. New
Borland C++ Development Suite for Win95
INT saves developer time with five essential
tools useful from coding to installation.
Edit/compile/debug 32- and 16-bit code,
automatically detect bugs, use version
control, compile and debugJava Apps and
use App Accelerator to speed Java Apps.

VToo.sD f r o m Vireo Software
AC library and C++ Class library of
functions for developing Windows or
Windows 95 Device Drivers. The Quick
VxD code generator automatically writes
the VxD skeleton. c u s t o m header files
and libraries automate segment
management and expose VMM functions
to C & C++ programmers. Debug and
final release libraries are included.

Combine with Nu-Mega’s Soft-ICE/W, to get the complete VxD
build and t e s t solution.

Sybase SQL Anywhere
The powerful new version of W a t c o m
SQL, delivers a high-performance DBMS
for mobile, desktop and workgroup
environments. Ideal for broad
deployment, SQL Anywhere requires
minimal DBA support and offers
interoperability with Sybase System | 1™.
Replication technology facilitates
database access for occasionally

connected users. Features small footprint and easy-to-use GUI
tools. New flexible license options.

I d  b e t t e r  a p p l i c a t i o n s
A d d p e r f o r m a n c e , f u n c t i o n a l i t y & versat i l

@PLEASE CALL IFTHE ITEMYOU ARE LOOKING FOR IS NOT LISTED
@CALL FOR OUR COMPREHENSIVE CATALOGUE @PRICES ARE
EXCLUSIVE OFVAT @SHIPPING TOMAINLAND UK£8.00. SAMEDAY
LONDON DELIVERY AT COST @PRICES ARE SUBJECT TOCHANGE ‑
PLEASE CALL TOCHECK @VISA, ACCESS, & MASTERCARD ACCEPTED
WITH PHONE ORDERS

y o u r  fi r s t  c h o i c e  f o r

TOORDER CALL 0171-833-1022 b :SYSTEM
System Science, 1Bradley'sClose, White LionSt. LondonN19PN |

b e t t e r

Optimat++
Optimat++ Developer is the first RAD
tool to combine the power of anindustry
standard O-O language, C++, with the
productivity of acomponent-centric
client/server and Internet development
environment. Includes a 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.

Btrieve 6.15
Btrieve 6.15 for Netware, Windows, 3.1,
NT and 95 is the de-facto standard database
used by developers working with 3rd, 4th or
Sth generation languages to build mission
critical client/server applications. Features
include multi-tasking, registry support,
dynamic file expansion, t rue WinDLL
requesters, dual mode requesters (NT and
Netware), improved memory use, SFT Ill
support, and more... Promotional upgrades from previous versions
available until May 31st... UpgradeNow

CodeWright Professional 4.0
The programmer's favourite
programmer's editor, now has a user
interface polished for Windows 95.
Favourite features, such asmulti-file,
multi-window editing, including search &
replace, chroma-coding and more.. are
enhanced with the new API Assistant and
Button Links to tag notes etc. Available
for Windows 3.1 andWindows 95 & NT ina single pack.
Now available on CD or 3.5"

BoundsChecker Professional
BoundsChecker Professional redefines
automatic error detection for C/C++
developers usingWindows 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.

E N C E

d e v e l o p m e n t



WebObjects: the NeXTbig th ingin distributed computing
eXT has releasedWebObjects 1.0,a cross-plat‑
form system for distr ibut ing applications

across theWorldWideWeb.WebObjects is an exten‑
sion of NeXT’s pre-existingPDOobject distribution
andEnterpriseObjects Framework (EOF ) technolo‑
gies, which allow users to access information held
remotely on mainframes and legacy databases
through a consistent business object model.WebOb‑
jects takes this technology one step further by dis- j
tributing the data through an HTTP server to any
Web client. Developers can create highly interactive
Web interfaces; for example, a Java applet on the
user’sWebbrowsercould interoperate through PDO
to support special custom controls. Remote OLE
(basedonNeXT’s D ’OLE ) across the Web is possible with the Pro and Enterprise editions.

Businessobjects are written usingObjective-C, the ‘alternative’object-oriented version ofCwhich has
been the foundation of NeXTStep’sOOdevelopment environment, or usingC++ (although NeXTbelieves
that developers will be able to exploit the power of the system more effectively if they use Objective-C).
WebObjects itself can be controlled through various scripting languages including VB Script and
JavaScript, and with the Enterprise edition developers can use C++ or Objective-C to develop both
WebObjects projects and EOF business objects.

The standard WebObjects package can be dowloaded free of charge from the NeXTWorld Wide Web
site,andanexampleWeb-distributed database can betried out there. WebObjects Pro is pricedat $2,999,
while WebObjects Enterprise lists from $24,999.
» NeXTUKis on01628 535222 » URL:http:/ /www.next.com

the Web with InterNotesWeb Publisher4.0
‘otus has annouced InterNotesWeb Publisher 4.0, aWeb tool w h i c huses Notes 4.0 to publish and

Websites.InterNotesWebPublisher( I W P )isdesignedtotake the strainoutofupdatingsites

oo
‐ _ ‐ ‐ ‑

_ documents,views, and forms intoHTMLpages. The Web content remains in the Notes database,where
” it canbenavigatedandsearchedusingthe standard tools built into Notes itself. By linkingHTMLpages
to Notesdatabases, IWPextends the groupworking features of Notes to the Web itself, enablingcompa‑

~niestopublishinformationasa partoftheir normalbusiness process rather than needingaspecialistWeb
_development team,aswell asinheritingthe security aspects common to all Notes databases.

for Notes 3.x servers, IWP 2.1 is availableonOS/2andWindowsNT.Youcandownload IWP 4.0
»InterNotes Web Publ ishersite, free ofcharge.

StrongARMtactics: companies announce RISC products
his months sawa flurry of announcements about Acorn offshoot, Advanced RISC Machines’ ARM
processor family, with a number of embedded developer-related software products being launched.

JMI Software Systems announced anARM version of C Executive, its real-timeOSkernel for embedded
systems. CExecutive is ideal for embedded systems programmed in C, and includes an optional file sys‑
tem, TCP/IP stack, and SNMP support. It will support the Thumb’, a version of the ARM chip with a set
of ‘compressed’ 16-bit instructions for rapid execution speed, and a 16-bit bus for lower board component
costs. The retail version ofC Executivewill cost $2,500.

Cygnus Support announced that it is to port the GNUProdevelopment suite to the ARM family. GNU
Pro is a package of GNU’s C/C++ compilers and tools together with remote source-level GUI debugger,
which Cygnus has already ported to a number of common embedded environments. The GNU tools are
widely regardedasproducing the some of the best code of any compilers, despite being freeware in many
implementations. Cygnus’ GNU Pro for ARM can behosted onSolaris or Windows NT systems. A beta
release is due in July, while aThumb-enabled version is expected in beta by November.

Enea OSE Systems announced that its OSE Basic real-time OShas been ported to ARM. OSE Basic
is the second-level version of OSE, which is a four-level family targeted at increasingly sophisticated
embeddedapplications.OSEBasic is aimedmainly at 16-bit control systems for equipment suchasmobile
phonesandcar ignition systems. TheOSE Basic k i t for ARM includesa debugger (w h i c h canwork in con‑
cert with the built-in ICE debugger), a C compiler, and additional OSE-specific developer tools. Prices
start at $10,000.
» ARM: 01223400400 ¥Cygnus: 00 1415 903 1400 Enea OSE: 0046 8 638 5093
»JMISoftwareSystems:001215 628 0840
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AFD Software has released a 32‑
bit ve rs ion Postcode DLL
The DLL adds rapid addressing
a n d postcode checking features
to Access 7, Delphi 2, Visual
Basic 4.0, and other popular
applications, and is free to
registered 16-bit users, others
POA. AFD 01294 823221

aunched ve r s i o n

user OS,
peausse The OScan run
multiple DOS and Windows
s e s s i o n s , and i n v7.53 can supply

its own

ell's LAN Workplace. Price
OA. IMS: 01276 686569

Galacticomm has released a
beta v2.0 ofWorldgroup, a
Web/workgroup integration
product. A
plug-in allo

Wor ed services on

Web clients oneither Internet or
Intranet. Beta p r i c es from $476
Galacticomm: 00 1 954 583 5990

Information Builders has
announced Enterprise Data
Access 4 , c l a i m i n g t o b e the first

j e w a r e .

s is the ability
to distribute corporate
applications and data over the
Web. Price: TBA. Information
Builders is on 0181 982 4700

Cincom has previewed Total
Framework , a business w
modelling and application
generation tool based on
business ol 's. According
Cincom, in the future, devel
will build the objec

»mthem. Price:
TBA. Cincom: 01628 542300



Blue Sky has announced
RoboHelp 95 HTML Edition,
an add-on to Microsoft Word
95 which generates Windows
Help files and amatching set
of HTML files from a single set
of source code. Price: $699
Call 00 1 619 551 2485.

From Client/Server Labs
comes a new benchmark,
RPM/dbs. Capable of
benchmarking very large
systems, it can test for the
impact of a single component
such as device drivers. An
annual site license costs

+ $2,500. Contact Client/Server
Labs on 00 1 770 552 3645

=)MKS has announced the
availability of Integrity Engine
1.0, a v e r s i o n control tool for
Web sites. The software keeps
track of all changes toa site,

Users of Sculptor client‑
» server systems can now
+ access their data from Excel,
» Access and Visual Basic us ing

a special v e r s i o n of U/SQL
written by Transoft. U/SQL
extends ODBC to non‑
relational data and Oracle,
Informix or Sybase data
Price: POA. Transoft are on
01753 778000

Object Design has launched
ObjectStore Inspector, a
viewing/querying tool for the
ObjectStore OODBMS. With
Inspector, developers no
longer have to write C++ cor
to v i e w or edit object data
Prices start at £800 per user.
Object Design (UK) are on:
01344 458200
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Sun goes into Java overdrivewith Joe andWorkShop
un recently pulled the wraps off Java
WorkShop, a Java development envi‑

ronment bui l t around a Web browser.
Unlike traditional IDEs, Java WorkShop
functions almost entirely within the Web
browser environment ( i n fact, Java Work‑
Shop can be used as a Web browser).

2m may = ey eeeey pm pt yo pt et(sy eae re ‘CSteupeg me Soes e r e n a n eb e t e r‘eeWet gt tn emp gh eg
S i m e iPon pre pk mp meat

Information from the class browser,
debugger, and other parts of the system
are presented to the user in the form of
Web pages wi th appropriate links.
Applets can then be published across the
Web directly from the development envi‑
ronment which also provides all the tools
you need to build your HTML pages. At
present, support for the beta version is on
32-bit Windows and Solaris. The beta can bedownloaded for a 30-day trial from Sun’sWeb site.

Also announced was Joe, a system designed to allow Web clients to access applications and databases
on corporate networks. Joe is written entirely in Java, making it a universal client for any Java-enabled
platformor Web browser.Unlikecompeting solutions,Joe is the only tool which should, in theory at least,
r u n on any systemwithout alteration. Joe includes aJava Object RequestBrokerwhich is CORBA-com‑
patible, and will communicate with any Internet Inter-ORB Protocol ( I IOP) 2.0-compliant ORB. A beta
version of Joe will be available for download onSun’s Web site from early June.
» Sun is on 01494 472900 = URL:http:/ /www.sun.com

Vendors queue upto joinWebcomputingbandwagon
everal systems (includingNeXT’s newWebObjects technology coveredonp.9) have recently arrived
which access andmanage databases and other types of application over theWeb, usingHTML

front end.
Sapphire/Web from Orbis Technology is a Unix client/server database management tool which pro‑

vides access to Oracle, Sybase and Informix databases aswell as legacy systems. Sapphire/Webdevelop‑
ers can graphically assign HTML form elements to corresponding database or application interface5
elements.Communicationbetweenthe applicationrunningonthe server andtheWebgateway is handled
by CGI code which Sapphire/Web generates automatically based on the developer's original graphical
specification. Available for Solaris, SGI, HP-UX,DigitalUnix andAIX.

FTP Software has Esplanade WebServer for Windows NT, which delivers database connectivity
through theWeb, but also enables what FTPterms ‘dynamic document conversion’. Documentsof what‑
ever type can bedistributed from point to point via theWeb, edi tedin placeby the recipient,andthenre
submitted, without the need for specialist client software.

Amazon from Intelligent Environments covers the same ground but is designed to interfacewith the ‑
company’s AM client/server development tool. Amazon supports a variety of databasestandards includ‑
ingDB2,Oracle,Sybase,SQL/ServerandODBC.Available for WindowsNTandOS/2Warp.

Pricingfor all three productsis available from the companies themselves.
» O r b i sis on07000 866100 »F T Pon 004989614130 > Intelligent Environments on01932772266

Apple RAVEson with QuickDraw3D extension
H on the heels of Microsoft’s Direct3D beta test announcement last month,Apple has gone one bet‑

ter by announcing the availability of the RenderingAcceleration Virtual Engine (RAVE)API devel‑
oped from its QuickDraw 3D technology. Technically, RAVE isn’t new: the code itself was present in
QuickDraw 3Dinternally.What Apple’s engineers have done is to expose the innardsofRAVE to the out‑
side world asanAPI, which provides support for 3D graphics in code through a standard, cross-platform,
hardware- transparent API. By usingRAVE,developers achieve the same 3D performance asQuickDraw
3D itself. Adapting existing code to work with RAVE will be less time-consuming than re-writing it to
work with QuickDraw 3Dat the top level.

RAVE is essentially aHardwareAbstraction Layer (HAL ) designed to make access to 3D acceleration
hardware transparent to the user and the developer. RAVEensures that whatever accelerationhardware
is present ona target system is used, but if necessary can render in software alone. Apple claims that in
these cases the renderingand texture-mapping code in RAVE will provide ‘exceptional’ speed even with‑
out acceleration hardware.
QuickDraw 3DRAVE is available for MacOS,Windows 95, and NT. For pricing or availability infor‑

mation, developers should contact Apple directly.
» Apple ison0800 127753for more information
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Now includes unlimitedapplication license!

Muhimedtia
© Production

World-class developers have madea clear choice. When deciding on a way
to best distribute their applications, experienced professionals have turned to
InstallShield. They’ve come to know InstallShield as the industry standard for
software distribution to all Windows platforms. And they’ve come to trust the
fact that InstallShield installations work the first time, every time. Guaranteed.
Does your application deserve any less?
InstallShield3. It’s the installer of choice for world-class developers. Like you.

InstallShield’3
i t A l l S t a r t s H e r e

Grey Matter Ltd QBS Software System Science
Phone: (01364)654100 Phone: (0181) 9568000 Phone:(0171) 8331022



Gimpel Software has released
v e r s i o n 7 of FlexeLint, a C/C++
code checking tool, which
features inter-statement value
tracking, with the information
being retained across stateme!
boundaries. Priced at $998,
FlexeLint will also check user
macros. Contact Gimpel on:
00 1 610 584 4261

Integrated Systems has
announced extensions to the
pSOSystem embedded OS to
support Java applets. Its SNiFF+
embedded development kit will
provide new tools for compiling

| and debugging embedded Java
applets for pSOSystem. Price
TBA. Call 01438 751651

Chorus Systems has released
an evaluation ve r s i o n of its
Chorus/Cool ORB. Chorus/Cool
brings CORBA compliance to
Chorus’ componentised
operating systems. Download it
from http://www.chorus.com.
Chorus is on 00 33 1 30 64 82 16

AIG Computer Services has
releasedSolus/DDM 2.0, an
upgrade to its client/server
access tool for PCs to access
AS400 databases. AIG claims
that the new Solus outperforms
SQL or ODBC by ‘more than
1000%’. Cost per CPU is $6995.

AIG: 01932 567769

From BusinessObjects comes
BusinessObjects 4.0, an OLAP
query, reporting and process ing

tool for database developers.
It features a fully 32-bit
architecture, a dynamic
microcube e n g i n e which

use graphical interface featuring
wizards. Price: POA. Business
Objects: 01628 487722
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AOS bringsworkgroup support to modelmanagement
| feeWorks recently unveiledAOS,

an extension to its ERwin data‑
base modelling product. ERwin can
generate an entire database’s code
solely from a graphical model of the
database structure, and conversely
can reverse engineer existing data‑
base code into a graphical model. It
supports what Logic Works claims
are the 20most commonly useddata‑
base formats. AOS provides work‑
group facilities to ERwin, enabling
teams to work on the same object models
one at a time or in groups.

Under AOS, the data models are moved into a
central store hosted on the enterprise database ‑
Sybase, Oracle andMicrosoft SQL Server are the supported
hosts ‐ where they can beaccessed by any ERwinclient on the network.Models in the AOS central store
(which Logic Works terms the ‘ModelMart’) can subsequently be re-used and extended. The AOS client
code adds functions to ERwin to allocate permissions to users, check revisions, and features intelligent
conflict resolution, a facility which detects where two users have made conflicting changes to the model
and tries to reconcile them, calling for an operator decision where necessary. AOS keepsa log of all
changes, and allows multiple revisions of amodel to bekept side-by-side for later review.

Logic Works is also working onmakingAOS interface with BPwin and OOwin, its business process
andobject-oriented modelling tools. AOS is available now alongwith ERwin/ERX for AOS at l ist prices of
$24,500 and$3995 respectively. No UK pricingwas available at the time of writing.
»Logic Works is on 00 41 41 768 00 10 ¥ Fax 00 41 41 768 0020

RemoteUser

ERwinclient

‘AOS Host
RDBMS

Oracle
Sybase
Informix

ERwin client

ERwin Target
RDBMS's

MicrosoftandSynon to produceObsydian foreeeandSynonhaveannouncedplans to work together onthe newversionofSynon’sObsydian
client/server development tool. Obsydian is a model-based development environment in which ‑

client/server applications are generated fromanextensive libraryofbusinessobjects.MicrosoftandSynon
plan to extend this environment to encompass BackOffice,Microsoft's integrated package of server soft‑
ware forWindows NT, incorporatingNT Server, SQL Server, SystemsManagementServer,SNAServer,
andMailServer.Obsydianwill bethe first tool to beable to automatically generate BackOffice-compliant
applications with full OLE container anddrag-drop support, SQL Server support, and readyoff-the-shelf
for the BackOffice certification program (compliancewith certification requirements is guaranteed).

As well astheBackOfficeextensionwork, MicrosoftandSynonhaveagreedto co-operate to addVisual
BasicandOLE support into the Obsydiandevelopment environment itself.Asyet, no timescalehas b
indicatedfor delivery of the newproduct.
» SynonEurope:0181748 7848 »=Microsoft:01734270001

Visual C++ 4.1will get 3Dextensions to MFC
icrosoft is to bundle two new 3Dgraphics development tools with the shippingversion ofVisualC++
4.1. Bothtools come fromFrench/AmericancompanyG5G-TGS (Graphisme5émeGénération-Tem‑

plate Graphics Software). In keepingwith Microsoft’s new strategy of including Internet support in all
software, VisualC++ 4.1wil l be enhancedwith anumber of new Internetcomponents. G5G-TGSwill sup‑
ply Visual 3Space Browser, aVRML ActiveX control which adds VRML browsing features to any appli‑
cation, and InteractiveVisual Framework (IVF), a set of 3D extensions toMFC for 32-bit Windows only.
Access to the new functions will bethrough the IVF CustomAppWizard, which will include a number of
pre-definedclasses for common3Dmodes such as‘walk’ (2D movement), ‘fly (3D movement) , and ‘plane’.
IVF is derived from OpenInventor, a Silicon Graphics 3D C++ class library licensed to G5G-TGS, and in
this release supports the VRML 1.0 subset of that library; VRML developers should beable to use it with
noneed for re-training.

G5G-TGS will supply another Silicon Graphics-sourced tool, SceneViewer, a 3D viewing program
based on OpenInventor. With SceneViewer, VC++ 4.1 developers will be able to preview 3D graphics
developed in VRML,Autodesk 3D Studio, PTCPro/Engineer andCaligari Fountain formats, andwell as
browse 3D resources on the Internet.
»G5G-TGS is on 00 33 142. 37 6666 ) Fax:0033 142 3727 15
»URL:http:/ /ftp.univ-lillel.fr/g5g
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The Web
The flew Frontier

Noyouor your staffneedtraining?
EXplodE, the web site from EXE Magazine,

has the answer. The Software Training Guide
is aSEARCHABLE database of courses for

to find the course you need...

JUMP TO
http://www.exe.co.uk

now!

Soiluale poet EAQIEGTION ang

o r k s s u p p o r t e d :

SecureDistribution

EverKey Hardware Copy Protection

GLYN WILLIAMS & ASSOCIATES

3 , H I G H S T R E E T , S T U D L E Y
W A R W I C K S H I R E . B 8 0 7 H N
U N I T E D K I N G D O M

27:85 3322. Fax: 01 527 85 4411
527 8 57878 (8, 1 , None P a r i t y )

Internet: gwa@gwassoc.demon.co.uk

2, CIRCLE N O . 637

COMPUTE

software developers. So, for the quickest way

Download fu l l product
f o r 30 d a y t r ia l .

http://www.archimedesinc.com/devtools/

Short Courses f o r
IT PROFESSIONALS
Programming in Visual Basic 4
5-7 June, 25-27 June HANDS-ON

Project Management Sk i l l s
11-13 June, 19-21June

IT System Development - The Customers Role
12-14 June, 18-20 June

Object-Oriented Programming
3-5 July, 16-18 July HANDS-ON

Creat ing Effective Project Teams
28-30 May, 15-17 July

Sof tware Qual i ty Assurance - Modern Techniques
25-27 June, 9-11 July

Milton Keynes and Jersey; Cost, £895 + VAT
For further details contact Tony Pearce at

7 West Bar, Banbury, Oxon. OX16 9SD
Tel: 01295 253689 Fax: 01295 271218.

IMECHE

25, C IRCLE NO.638

Accredited suppliers
of CPD to the IEE
IMechE, BCS, I D P MTEE



NuMega Technologies has
BoundsChecker to

include error
update:

ction support
r the ActiveX technoigies

Microsoft. This mak
BoundsChecker, p r i c e d £299

for the standard editior
first product to provide support

for t
N u M e g a

cho logy
00 1 603 89 2386

Sybase has

1Q, its

server. IQ features a wide
range of SQL and OLAP

sing tools t

eleased Sybase
data warehouse

with
anced d a t a compress ion to

orage o v e r h e a d s . I Q

e
) tuning to be used effectively

ybase is on 01628 597100

LBMS announces Insight 1.0.
an object yement tool

f d e s i g n e d to facilitate reuse in

client/serve onments
Price: £165. Call LBMS on:
0171 878 8762

Rational Software

} platform de

Apex

Sparc platform

Support for other processors
and controllers is planned
Rational Software: 01273
624814

2 of the business
process modelling tool First
Step, from Interfacing
Technologies, has begun
shipping. First Step features
a much-enhance
simulation¢
claimed to run
faster t h a n v1.0. UK pr ic ing

£5500 per user
al! 01280 821400
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Omnis Client/Server tools for Windows 95
lyth Software has ported
its Omnis client/server

systems to Windows 95/NT.
The new 32-bit products com‑
plement the existing 16-bit
Windows versions. Omnis is
now available on all current
Intel-based Windows plat‑
forms, and for both Motorola
and PowerPC versions of
MacOS. According to Blyth,
Omnis will permit significant
code re-use between platform
implementations, while back‑
ward compatibility with over
60 legacy databases will allow
businesses to carry forward
previously developed data‑
bases into new Omnis-developed systems.

The developer tools supplied include an SQL Form Builder, Format Builder for easy GUI creation,
Object Browser (plus SQL version), Attribute Inspector, and Interactive Debugger. Omnis also contains
its own SQL RDBMS engine for use on local and mobile machines.The revised GUI development system
is more Visual Basic-like than before and provides a range of objects designed to speed up development.
Emphasis has been placed on the ability to develop on one platform but deploy on many different ones.
Contact Blyth for pricingdetails.
» Blyth Software ( 0 1 3 4 4 ) 482258 ¥ URL hitp://www.blyth.com

Novell get set forNet2000Ne ee ‘
o f fis support for Basic scripting languages which will bebuilt intoNetWare.Novell

developers will beable to use awide variety of Basic scriptinglanguagesincludingVisualBasicandN
Basic to create NetWare Loadable Modules (NLMs)aswell asNetWareapplications.NetWareDirectory
Services (NDS) will becontrollable from the scripting language.

Aspartof the Net2000program,Novell has licensedthe NetworkManagementExtension(NMX)from
HiTecSoft; with NMX, Basic scripts can carry out automated tasks across local and wide-area networks
(includingthe In te rne t )onbehalfofadministrators,such aspeformingregularbackups,unloadingNUMs
when not needed,and performinghousekeepingduties. With NetWareWeb Server, it is even possibleto
remotely administer NetWare servers over the Web.

Novellalso announced that, aspart of Net2000, it has licensedSun’sJava technology, andintendsto
build support for the Java Virtual Machine (JVM) directly into NetWare. Java applets will be ab leto
resideand r u nonNetWareservers, and bedistributeda c r o s sthe localnetwork or out onto the Internet,

A CD-ROM with sample scripts and Net2000 components is available to Novell DeveloperNet
scribers free of charge.
» Novellison01344 724000 » URL:http:/ /developer.novell.com/net2000

InteratedSystems promotes Internet
terated Systems has releaseda series of SDKs for its Fractal imaging technology, which allows devel‑
opers to incorporate support for the Fractal Image Format (FIF) in their applications. Iteratedbelieves

that FIF is the best format for transmitting files over the Internet,and is try ing to encourage developers
to obtain the FIF encoding and decoding SDKs.

Unlike traditional bitmap formats, FIF stores pictures as a series of mathematical expressions, or
fractal transforms. The compression/imaging software identifies the patterns in the source image and
records them. The resulting file canbe as much as 100 times smaller than the original ‐ on a par with
MPEG video compression. When the patterns are r u n through the decompression engine, the original
image is reproduced,and each time the patterns are run through the image quality improves. Because of
this, fractal images can bedisplayed at lowerand higher resolutions and/or colour depths than the origi‑
nal image with noloss of quality. Iteratedthinks this is just the sort of image format the Internet needs.

SDKs are available separately for compression and decompression of fractal files. There is no license
fee for programs which incorporate the decompression algorithms, but software which uses the compres‑
sion routines is subject to an annual fee. Toolkits are available for Windows 3.x ( w i t h Win32s), Windows
95, NT, and Macintosh,and can bedownloaded free of charge from Iterated’s Web site.
» Contact Iteratedsystems on 01734 880261 » URL:http:/ / www.iterated.com
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Wise InstallationSystem Version 4.0! Borland Delphi Developer 2
faster, morepowerful,spr features...
..better than ever

Borland’s peerless RAD tool receives its first upgrade.
Delphi Developer 2 is the fastest way to prototype, build and
deploy greased-lightning, royalty-free Windows 95 and Windows
NT applications. The only object-oriented development tool that
g i ves you the benefits of acomponent-based visual p r o g r a m m i n g
e n v i r o n m e n t , the performance o f a n opt imis ing 32-bit native code phi
compiler, and scalable database p r o g r a m m i n g tools

- 32-bit Visual Component Library of over 100 components Delp
- Visual Form Inheritance. - Object repository
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COMMEN T

Consciousness of a dog
DearSir,
I am enjoying reading the discussion about
the nature of consciousness on your letters
pages but feel that I can add something to
the debate. First and foremost, the discus‑
sion on deterministic and random actions
servesonly tobefuddle the underlyingissue.
What Penrose attempts to show in Shadows
of the Mind is that a strictly non-random
non-computable action must be present in
the brain, and thus since it is non-com‑
putable, it cannot be replicated by a com‑
puter. As far as I can tell, Penrose does not
say whether he thinks the action is deter‑
ministic or not, but his argument makes it
clear that this is irrelevant, since what mat‑
ters is the action is non-random and non‑
computable.

Simi lar ly, the relevance of quantum
mechanics is of secondary importance. The
argument in Shadows of the Mind is clearly
divided into two parts. The first halfof the
book is a thorough examination of the rea‑
sons why a non-random non-computable
action for the brain is required, based, as
Marvey Mills says, on Gédel’s incomplete‑
ness theorem. It is this argument which
must berefutedby those who believe that a
correctly programmed computer can do
everythingthat a humancan. Quantumthe‑
ory has nothingto dowith i t .

The second halfof the book deals with a
search for where such non-computability
may be found, and where Penrose suggests
that a ‘completion’ of quantum theory may
provide the answer. I suspect that evenPen‑
rose is not convinced that it wi l l do, but
whether or not it does, it has nobearing on
the fundamental question. This is because if
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non-computability is requiredandquantum
theory is not the solution then it must lie
elsewhere in the physics of the brain.

On the rest of the debate, I have several
thoughts. Jules May doesn’t seem to have
grasped the way science works. Of course
the advocates of a new theory must declare
it to be the truth and all conflicting theories
wrong, it is part of the process whereby the
theory lays itselfopen to bechallengedby its
opponents and finally either affirmed or
(more usually) refuted.

I don’t get David Bailey’s paradoxes. All
computers are Universal Turing Machines
sothe platformthe software is runningon is
irrelevant, providing that appropriate
inputs from (and outputs to ) the external
environment are provided. Pain, it seems to
me, is more a response to environmental
input than asoftware function. Providingwe
can detect that the computer’s other con‑
scious actions are detrimentally affected by
this input, and that the computer is in some
way ‘aware’ of being affected, then we can
assume that something akin to pain is tak‑
ingplace. I suspect that we cannot treat pain
asa self contained entity but only asa part
of consciousness. This makes it nonsense to
talk about a single line of code as the one
that generates pain.

I am puzzled by the discussion over
whether the computer’s consciousness
would be the same asa human’s. If we can
build a conscious computer, then it should
make litt le difference whether wegive it the
consciousness of a dog, a human, or a con‑
sciousness unique to computers. I can’t see
why we shouldn’t build one with a crotch,
susceptibility to heat and indeed instruct it
to tip hot coffee into its crotch at regular
intervals!
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software development. Pleasewrite to: The Editor, EXEMagazine,
St. Giles House, 50 PolandStreet, LondonW1V 4AX or email
e d i t o r i a l@dotexe.demon.co.uk. Unlessyour letter ismarked
‘not for publication’, it will be considered for inclusion.

Finally, JulesMayseems tobeoftheopinion
that all this doesn’t actually matter since
nothing can yet be proved one way or the
other. Personally, I don’t think the world is
yet rich enough to beable to spend time and
money trying every possible idea in case it
works. It may be that we already have a
mathematicalproofthat attemptingtobuild
a conscious computer is impossible, at least
in terms of computers as we know them
today. In this case, weshouldbeconcentrat‑
ing our future efforts onmore fruitful lines
of research.

NicholasStimpson
Email address supplied

The point about deterministic and ran ‑
dom processes is precisely this; tha t
these are the only kinds of process is in
the universe. There a r e qui te a l o t of
non-computablefunctions, it’s true,but
thereareno non-computableprocesses.

Suppose there we r e such a th ing as
a non-computable p rocess . We need
on l y harness the p rocess i tse l f , and
bingo - we havea result. If the process
is predictable, we c a n store the results
of these measurements in tables, and
interrogate the tables. If the processis
n o t predictable, we c a n separate out
the unpredictable p a r t of it and leave
the predictablep a r t behind.

What i f the process is int r ins ica l ly
chaotic? In that case, we can’t use o u r
compute r mode l to make predict ions
about the future state of a real system,
bu twe c a n simulate a hypothetical sys‑
tem and deliver as much accuracy as
we want . In developing a conscious
machine, that’s a l l we have to achieve.
It seems reasonable to assume this is
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true for a biologicalclone asmuchasfor
a digital one.

Gédel’s theorem talks about p u r e
deductive r e a s o n . A model based on
p u r e deduct ive r e a s o n wh ich makes
either inaccurate predictions about the
universe, o r no pred ic t i on a t a l l , i s a
wrong model. Fo r non-computable
processes to exist, there m u s t be
processes which have no model. If no
model can eve r be constructed for them,
then they a r e ind is t ingu ishable f rom
random events, and a random process
w i l l model them perfectly accurately.

I th ink Mr Stimpson doesn’t under‑
stand the way science works. Of course,
people need to believe in their hypothe‑
ses, b u t the pr inc ip le i s always to see
how closely a hypothesis c a npredict the
behaviour of the universe.A hypothesis
is n o t a theory, a n d a theory is n o t a
t ru th . Scientists k n o w tha t perfect ly
well, b u t their publishers, their PR peo‑
ple, and the l a y p u b l i c of ten don’t. A
hypothesis must,necessarily,be predic‑
t ive in order to garner evidence fo r i ts
t r u t h - a point on which Penrose falls
down seriously.

It m a ybethat, one day,wew i l l havea
p r o o f t ha t conscious computers a re

impossible, b u t I ’m convinced we don’t
have one n o w. The world is not so r i ch
that it can invest in every hairbrained
idea, bu t the cost of machinery is such
that the inventors of most ideasc a np u r ‑
sue them privately - after silicon, brain‑
p o w e r i s p robab ly the most p l e n t i f u l
resource on the planet. However, the
wor ld is n o t so p o o r, n o r so impression‑
able, that it has to give up what remain
very promising avenues of research on
the say-so of o n e m a n , and the wor ld is
su ffic ien t l y la rge a n d diverse tha t i t
can’t afford to p u t a l l i t s eggs in o n e bas‑
ket,no mat te r who the o w n e r o f the bas‑
ket happens to be.

Nobody c a n t h r o w maths at c o n ‑
sciousness,because we don’t know what
it is, or what it ’s for, or where it came
from, or where it goes. We know almost
no th ingabout i t .There a r e two ways to
fi x that; we e i the r fi n d ex is t i ng c o n ‑
sciousness, and take it apart to find its
components (something which is being
done perfectly adequately by p e r c e p ‑
t i on games and d r u g experiments, and
less satisfactorily by accidents and il l‑
ness),or we t r y to simulate bits of con ‑
sciousness us ing the on l y idea
amplifiers we have ( w h i c hhasbeen less

C O M M E N T
t h a n successful f o r a number of i n te r ‑
esting reasons, bu t v e r y f ru i t fu l never‑
t h e l e s s ) . Penrose, w e r e h e t o b e
believed, would close both these doors.
AndI don’t believe him.

Email failures
Dear Sir,
People trying tomake initialcontact with the
Association of C& C++ Users via our pub‑
lished Internetaddress of info@accu.orghave
been having their email bounced. This has
nothing to do with the health of ACCU.
Demon Internet Services are contracted to
redirect mail to accu.org. At least twice dur‑
ing the last six weeks they have lost the vital
MX record that provides such redirection.
Obviously we have noway of contactingthose
who hademail bounced. If any ofyour readers
wish to obtain information about ACCU and
have had email to info@accu.org bounced,
they can send email to me at my private
address of francis@robinton.demon.co.uk.
Anyone else interested in C, C++, Java and
relatedprogramming languages canget more
information either by email or by writing to
me at 64 Southfield Road,Oxford, OX4 1PA.

Francis Glassborow
Chair of ACCU

A Guide to Programming Languages: Overview and Comparison
by Ruknet Cezzar
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.
Hardcover 496 pages 1995 ISBN0-89006-812-7

Survival in the Software Jungle
byMark Norris
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 successfulin the real world. Survival in the SoftwareJungle 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 and a 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
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F E AT U R E S

Who'd writ@e Kouta
i n M i c r o s o f a \ ( o y c ee e

numberof acquaintances are tracing their
family roots and using a variety of PC‑
hosted tools to store their findings. One
thing that all these tools have in common
is a genealogy database format known as
Gedcom; another is that they produce very
poor reports! When someone asked me to
convert a Gedcom file into a nicely format‑
ted Word for Windows document I won‑

dered which language I should use: Perl, Basic, C,
AccessBasic, WordBasic... Many small applications,

ideal for scripting, star t off with a specification vague
and open-ended like this one ‐ the initial step is to define

the problem more precisely.a
Requirements specification

First,what is Gedcom?Briefly: it is a fairly simple ASCII text line‑
based database. It is easy to parse, but not particularly easy to
process directly, and was intended mainly to share information
between genealogists. See the box The Gedcom format for more
details. Incidentally, the Attp:/ /genealogy.emcee.com site mentioned
in the box contains a number of Gedcom utilities, including some C
libraries,and a tool which converts Gedcom to Microsoft Access data‑
base format ‐ this latter tool would have been useful except that the
task of producingreportswould havebeen much less interestingand,
more importantly, I don’t have access to Access!

What about the output: because I wanted a nicely formatted Word
document ( o r at least, something that Word would import), I reck‑
oned that I would have to produce rich text format (RTF) ‐ RTFis rel‑
atively complex, but I would only need a few small partsofi t . As far
as content is concerned, my first thoughts were to have a few para‑
graphs per person, formatted sothat the start of each Gedcom record
would beeasily identified.Thus there are two parts to the translation
process ‐ styles ( a l l individual records will start offwith the person’s
name in Word’s H e a d i n g1 style); and textual transformations, such
asthe @I. . .@identifiers beingreplaced with names and all the fam‑

=  1 ,  - M a t c h C a s e  =  1

some local text m a n i p u l a t i o n
‘ F i n d= "XXX", . W h o l e W o r d= 1 , . M a t c h C a s e= 1

Listing 1:Pseudo-code and WordBasic code for a typicalpass
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i ly records replicated in-line so that someone’s husband could be
found directly instead of via another record. At this point I thought
about Word's ‘GoToButtons’ ‐ if I could replace Gedcom references
with these, then links to other individuals could befollowed by dou‑
ble-clickinga name. This was only a secondary objective, and I could
live without it if it proved to bedifficult to achieve.

One other requirement was that the transformation need only be
one way ‐ I donot have to retain enough information in the destina‑
tion file to be able to regenerate the Gedcom source; the source file
contains no more than about 200 people, but some entries had long
notes attached meaning that the whole file could easily bemore than
64KB. Finally, the program would not berun very often, and would
not need to beparticularly quick.

That’s more or less the total problem definition, still qu i te vague
compared witha ‘real’ program. I would obviously have to build a few
prototypes just to get a feel for the approach, and that was a major
factor in choosing a language in which to implement the tool ‐ some‑
thing I could change and retest quickly.

Design
It seemed simpler to process the file in anumber of passes, gradually
moulding the Gedcom text into a prettified document. The mos t diffi‑
cult job is that of translating text, the format changes are quite easy
and can beslipped into the translation phases with little effort. I will
therefore concentrate on the content transformations. The passes I
identified were:

1) Simple transforms ‐ for example, DATE and PLAC records
tacked onto the endof the preceding lines, or all notes lines
amalgamated into one paragraph.

2) More complex single line formatting ‐ for example, format all
BIRT records as style Birth.
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Keep an open mind about languages ‐ there
are many scripting tools around, with
different strengths ‐ a good choice can
make programming very easy. Gavin Smyth
gives some hints on how to pick the best
one for your needs

3) Gather all individualcross-references ‐ find all INDIrecords,
format them (removingthe slashes around the surname) and
store the mapping from @I...@to name for future substitution.

4) Replaceall @I...@with the corresponding name (maybe asa
Word GoToButton).

5) Gather all the family cross-references ‐ find all FAMrecordsand
store a mappingfrom @F...@to family members.

6) Replaceall child-parent relationships ( FA M C references) with
references to the parents, and maybe siblings too, andreplace ail
spouse relationships (FAMS references)with the other member
of the relationship.

7) Any other tidying up required ‐ deleting any extraneous charac‑
ters leftover byearlier phases,such asmultiple spaces.

Sonow, what language should I use for the job? Some of the more
importantquestions to ask in acase like this are:

@ What languages doyou have access to?

@ Which one are you familiar with (o r want to learn)?

@ Since each language has its strengths and weaknesses, how do
they map onto the task in hand?

In Figure 1, I present the strengths and weaknesses for anumber
of languages ‐ the numbers run from1 to 3, with higher numbers
meaningbetter.This is of course fairly subjective,especially the final
column in which I state how importanteach facet is. Some of the row
titles deserve a little explanation: memory constraints refers to the
language’s (or strictly speaking, the implementation of the language
t owhich I have access)ability t ocope with largedata s t r u c t u r e s ;out‑
putformat is highfor WordBasic’s ability to ‘write’documents directly
and lower for writingRTF.This sort of table can beused in any com‑
plexdecision makingprocess(thoughthere is atendency to fiddle the
numbersto matchpreconceptions!),with the overall winner beingthe
column with the highest weighted sum.

The Gedcom translation problem is mainly text manipulation ‑
matchingstrings,movingto either endof lines,extractingsubstrings
and copying them elsewhere. That more or less ruled out Cas much
too laborious (thoughI couldhave investigatedthe library mentioned
earlier, or usedC++ classes to hide all the low level string functions).
I was familiar with a number of scripting languages on Unix envi‑
ronments,however,notallof these havebeenportedvery well to MS‑
DOS.Really,the only one of themworthseriousconsideration is Perl:
it is designed for processingtextual data, but with bits of just about
every other language under the sun thrown in! It is a very big lan‑
guage ‐ the Perlmotto is There’s more than one way to doit ’ (from
the Perl man pages, but I think the ‘one’ in that ought to bereplaced
with ‘four’!) ‐ though you can quite happily use a subset and ignore
the restuntilyou reallyneedit .Perlcode lookssomewhat likeawk or
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EditFind . F i n d= I r e f $ ( I ) , .WholeWord= 1, . M a t c h C a s e= 1
Whi le Ed i tF i nd round ( )

CharColor 2
InsertField .Field="GOTOBUTTON " + I r e f $ ( I ) +" " + Name$(I)
Edi tF ind .F ind = I r e f $ ( I ) , .WholeWord = 1, .MatchCase = 1

Wend
N e x t  I

End Sub

Listing2: Nameconversion code

sh,or maybe evena littlebit likeC. AcoupleofMS-DOSports ofver‑
sion 4 can befound in the /packages/ibmpc/simtel /msdos/perl
directory on Simtel (mirroredin the UK at ftp:/ / sunsite.doc.ic.ac.uk)
andaversion 5for MS-DOSis atftp:/ /ftp.einet.net/pub/perl5. Other
possibilities include QBasic or even Visual Basic, though there is lit‑
tle ‘visual’ in this particular project.
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Listing3: WordBasic dialogue box code

Thefinal choice
The multi-passapproachdescribedearlier implies that I will have to
scan the whole file anumber of times. It would be nice to store it in
core memory for efficiency otherwise it will be very slow to read the
file from disc each time. Perl places no arbitrary limits on internal
data sizes, and the Perl implementation I use supports a formof vir‑
tual memory, sothe only limit is free disc space, but bothQBasic and
Visual Basic suffer from the DOS 64 KB segment limitations, and
therefore are restricted in the size of internally stored data. Round
about here in my deliberations, somethingstruck me:Word contains
amacro language ‐ WordBasic. This is not quite asslick asPerl and
definitely not as portable or efficient, but it has two major advan‑
tages: first, I have access to the whole file as I edit it without really
caringwhereWordactually puts the data; andsecond, I don’t have to
worry aboutRTFsince I can useWord formattingcommandsmoreor
lessdirectly.A third point is that I can useall the ‘clever bits’suchas
bookmarks andGoToButtonswith ease. So, although I was not very
familiar withWordBasic,andit is slowcompared to Perl, I decided to
use i t , for betteror for worse (I usedWord forWindows 6.0).
WordBasic is well documented in theMicrosoft WordDeveloper's

Kit (Microsoft Press, 1993) ISBN 1-55615-630-8. If you have a fair
amount of experience with Basic, you ought to be able to glean suffi‑
cient information from the Word help file, or by recordingand view‑
inga fewmacros,before writingWordBasic code from scratch.
An acceptedsoftware development lifecycle is the waterfallmodel,

with analysis leadingto specification,to design, implementation and
test. This is generally inappropriate for scriptingapplications,where
the implementation tends to bemuch more experimental and itera‑
tive.However,it is very easy to fall intothe trap ofskippingdesign for
short scripts ‐ I think this is because people's first encounter with
writingscripts is with very simple problems,lullingthem intoafalse
sense of their programming skills. This is exacerbated by the ease
withwhich changes can bemade, lettingaclean programevolve into
atangledmess. I believethat it is at leastworthspendinga littletime
lookingat programanddata structure, unless the task is small, you
are very familiar with the language (so that you aren’t spending all
your time thinkingaboutcodingdetails), andyour job doesn’t depend
onthe results!

In this case, the input and output form most of the specification,
and the multi-pass program structure outlined above lends i t s e l fto
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implementation as a number of subrou‑
tines, one or two perpass, anda few data
structures to share information between
passes ‐ specifically, a list of individuals (a
name mapped onto the location of the corre‑
sponding record in the file) anda list of fami‑
lies (mapping the family reference to all the
people involved in the relationship). The
earlier passes populate these arrays, and
subsequent passes all have the body
shown in Listing 1.Forexample, for pass 1above, theXXXmight be
DATE,andthe processingto beperformed is:goto the start of the line,
delete two words to the right (ie, the number and the word DATE),
delete one character to the left ( the newline)and insert a space.

WordBasic data structures arequite limited,soI was forced to use
pairs of arrays for the mapping: one for the key andone for the value
‐ for the individual mapping, I hadName$ ( x ) containing the name
for individualx and I r e f $ ( x ) containingthe@ I . . .@string.

Writing the program
AWordBasic ‘program’ tends to bea mixture of style definitions and
WordBasic macros. I use styles for two reasons: first, I can easily
changethemlaterandaffectall the relevantparagraphsimmediately;
and second, theWordBasic code can beshorter since it uses the style
instead of a number of direct text formatting commands. WordBasic
macros canonly beadded to templates, sothe first step is to create a
template (achieved via File/New and clicking Template) and then a
macro,via Tools/Macro/Create.Youcanactually create amacrowith‑
out first openinga template, but then the newmacro is placed in the
global default template: I preferto keepthis sort ofwork separate from
‘normal’Word use, and it is convenient to have all of theGedcomcon‑
version code in the same place asthe relatedstyle definitions.
The macro edit window opens with an empty MAIN subroutine. I

filled this in with calls to routines for each pass, and then started on
the routinesthemselves.Thewholecode is too largeto present in this
article, so I will just cover the replacement of individual references
with Word GoToButtons in detail. Listing 2 contains the complete
code for this task.A few points to note are:

@ Ifyoudonot disable screen updating,the program runs very
slowly, sinceWord moves the cursor, highlights text, etc. in
response to the editingcommands. This is initially entertaining,
but not very useful (no t even for debugging,because it happens
too fast to catch the details). I turn updatingoffat the start of
the program (ScreenUpda t ing 0)and re-enable i t a t the end
(ScreenUpda t ing 1).On theother hand, the programcan take
some time to r u nwith large files,and it is nice togive the user
some feedback: theWordBasic print commandplaces text on the
Wordstatusbar ‐I tend to liberally scatter calls to print
throughout the program,with a final empty one to clear the sta‑
tus bar again.

@When the programstarts, I don’t knowhowmany individuals
there are in the Gedcomfile, soI can’t determine howbigto
make the arrays initially. However,WordBasic requires that
arrays to beaccessed in several sub-routines are declaredoutside
any routine, typically at the start ofthe code. Fortunately,Word‑
Basicdoes allow the redeclarationof arrays. I inserteda couple
of extra passes,just prior to 3) and 5) in theearlier list, to count
the number ofindividual and family records,and then adjust the
size of their arrays.

@WordBasic canaccessjust aboutallof theWordmenucommands
andhasa rather idiosyncratic,butconsistent, syntax for using
commandswith associateddialogue boxes.TheWordBasic com‑
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mand, such asEdi tBookmark (correspondingto the menu item
Edit/Bookmark), takes a number of arguments of the form
.Param or .Param= value for the controls which would appear on
the dialogue box if the command were activated via the menu, for
example .Name = "bookmarkName".

@ Word GoToButtons are very easily inserted for each reference to
anindividual: I already hadto replace each @ I . . .@string with
the person’s name and it was no difficult matter to insert aGoTo‑
Button instead, havingalready associated each person heading
linewith a bookmark.

There are a lot of other things that I could
write to extend this program: as another
example where scripting in Word’s own
macro language helps, I want to have a dia‑
log box to let the user select a person by
name and immediately go to that record ‑
Listing 3 shows the dialog definition and a
fragment of code to present it and print out the
name of the associatedbookmark.Notehow the list
box control on the dialog is easily populated with the names array
defined earlier. The value of the Dlg.P e r s o n used after the dialog
has been displayed is the number of the item in the list; in other
words, the index of the name in the Name¢ array. I’ve also toyed with
the idea of a dialog to add or edit records in a structured fashion, or
even generate Gedcom from the Word document. However, either of
these would move the application into the area where there are
already lotsof goodtools, such asthe databases that my tame geneal‑
ogists are using, and I don’t want to re-invent too many wheels...

With the job done, was WordBasic the correct language? My sec‑
ond choice was Perl, and I suspect the program would have been
shorter since Perl is much richer than WordBasic ‐ for example, the
Count Individuals routine inPerlisshowninListing4,along with
the fragment of code to read in the @ged array of lines. The replace‑
ment o f @ I . . . @ with other text could have been coded much more
efficiently using Perl associative arrays, but, as I mentioned earlier,
efficiency was not a major concern. However, it would have been a
tedious chore to write RTF, so I think WordBasic was the correct
choice here. Even if I had chosen to write the conversion util ity in
Perl, I would probably have had my arm twisted to write some docu‑
ment automation (such as using GoToButtons or the dialog box
described above) after my users saw that it was possible.

Scripting advantages
Certain classes of application are often better tackled using an inter‑
preted scripting language than a conventional programming lan‑
guage (however, it is also true that the location of the boundary is
somewhat subjective). The maincharacteristics of these applications
are that they involve a significant amount of string manipulation,
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The Gedcomformat
A Gedcom file starts offwith a header record, andthen a number
of records for individuals and families. An individual, identified
usinga flag like @123@,hasa name (or even several names),date
and place of birth,occupation, space for miscellaneous notes, and
soon.There is alargenumberofGedcomfieldtypes,butalmostall
are optional; in fact, in a typical Gedcom file most are omitted
because biographical records can be quite sparse and unreliable
only a few generations back. Individuals are linked to each other
via family records, which have identifiers like @F45@: a family
record relates spouses, or parents and children. Thus a complete
Gedcomfile contains a numberof individualswhich referenceone
or more family records; and a number of families which contain
referencesback to the membersofthe relationship. It is quite easy
to understand, but ugly to look at. I am not going to provide any
more rigorous definition of Ge (and to behonest, I have not
donemorethanskimmed. y mspecificationmyself),butan
annotatedsample individual nily r e c o r dcan befound below.
A complete specificatio:
http:/ /genealogy.emcee.

Individualrecord:
@I32@ I N D I
NAME Fred / B l o g g s /
SEX M
OccU Bus d r i v e r
B I RT
DATE 1 ocT 1925
PLAC London

0 an individual record
z eslashes
1
x‘
1
2
2
1 DEAT
2
2
4
2
2
1
1

Notenesting toindicate that this date
and place “belong” to the BIRTh field

DATE 1 OCT 1995
PLAC E d i n b u r g h
BURI
DATE 5 OCT 1995
PLAC London
FAMS @F5@ Familycontaining spouse information
FAMC @F10@ Family c o n t a i n i n gparent information

Family record:
0 @F5@ FAM I n t r o d u c e sa family record
1 HUSB @I32@ R e f e r e n c e st omembers o fthe family

relationship
1 WIFE @115@
1 CHIL @130@
1 CHIL @136@
1 CHIL @137@
1 MARR Other details about this relationship
2 DATE 2 MAY 1944
2 PLAC Cambr idge

they don’t have tobeparticularlyefficient (development time is much
moreimportant than r u n time), and the task is only loosely specified
and may change rapidly and significantly. The advantages of script‑
ing such an application are that decent scripting languages tend to
have higher level primitives and are therefore easier to change than
languages such as C. This can of course lead to hacking, soyou do
needto bedisciplined in your use of scripting languages.

There area lot of scripting tools around, with different strengths
‐ you could waste time looking at all of them to select precisely the
best, or pick a few general purpose ones, and become very fluent with
them. My choice for most tasks is Perl, particularly because of i ts
portability, but it is worth looking at the problem in some detail
before accepting your usual choice. Additionally, as I have shown,
sometimes the language selected affects the specification ‐ the choice
of WordBasic meant that the output was a Word document rather
than an RTF file, leading to a development time saving by my not
havingto learn about RTF. a

Gavin Smyth is a real time software engineer andpart-time
Windows and Linux hacker.
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When he switched from
SunOS to Solaris 2.5, Peter

Collinson was looking for
an easy way to add

graphical front-ends to his
existing programs. He

discovered the Desktop
Korn Shell...
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recently spent a happy week or so
moving things around on my Sun to
use Solaris 2.5 as its primary operat‑
ing system. I had been using SunOS,
latterly 4.1.4, but had always hadthe

ability to boot and run Solaris. When Solaris
2.5 came in the door, I loaded the system,
put up the Common Desktop Environment
( C D E ) and was hooked. If you can switch to
using the CDE and have not done so, then I
recommend it strongly. I reckoned ona week
solid work to move all the bits and pieces of
my working environment from SunOS to
Solaris and was right. Actually, Solaris emu ‑
lates SunOS very well, soyou don’t need to
recompile and port things. It was a personal
decision to do it .

However, the other mem‑
bers of the household

were not too
pleased. On
SunOS 4.1.4,

T had tai‑
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lored a couple of copies of x b i f f so they
could see if they had mail waiting for them
by just looking at my working screen. CDE
mostly uses three-dimensional colour
pixmaps for its images, and the old one-level
bitmaps used by x b i f f lookedout of place. I
began to look around the new system to find
easy ways of creating applications that
would fit in with the CDE style.

Well, there are several ways. First, the
CDE comes with an application builder
d t b u i l d e r . The program allows y o u t o
design the GUI for your application using a
visual drag-and-drop interface. Once you are
happy with the image and have tested i t , you
can create the C code that implements the
GUI. The program only gives you access to a
subset of the full MotifWidget set, and this
can be a problem. The code that it generates
haswell marked places where you can insert
your o w n code to add semantics to the GUI.
I found that it’s easy to use for simple appli‑
cations, but in the end does demanda high
knowledge of how X works and how to con‑
vince the widget set to dothe things that you
want to do. It does seem to have rough edges,
or perhaps I have been pushing it in ways
that Motif does not want to go.

Sun also supplies aSparcWorks product,
SparcWorks/Visual. I got a demo 30-days
licence for i t . Again, it seems to do all the
good things, although I have n o t really
looked at it seriously, largely because my
knowledge of Motifwidgets is buildingand I
suspect that the program is better when you
know more. Anyway, it seemed overkill for
the job in hand.

I really wanted something that could be
used to pull together GUIs in very short
time. I can foresee the need to create little
graphical front-ends to existing programs
and I don’t want to spend much time on cre‑
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at ing
all the
bits and
pieces in C. I
prefer a scripting
language for this
type of application.
Tcl/Tk was certainly a can‑
didate, but it doesn’t deal with
colour pixmaps. I suspect that
there a r e extensions but have not
really looked for them. I then chanced on
the Desktop Korn Shell, or d t k s h .

Korn shell 93
The desktop Korn Shell is an extended ver‑
sion of k s h . It’s a standard part of theCDE
specification, so there is no great problem
with portability. It will be on any machine
that runs CDE.The shell is basedonthe lat‑
est version of the Korn shell, ksh-93, and
contains some new features that make pro‑
gramming easier. It’s a shame that Sun is
not tracking these features, so that the
standard k s h onmy machine is compatible.

The first area of change for k s h is the
implementation of compound variables.
This allows sets of related variables to be
grouped together:

WINDOW=

WINDOW. X=567
WINDOW. Y=678
WINDOW .WIDTH=200
WINDOW. HEIGHT=150

It’snecessary to define the base name,WIN ‑
Dow. Also, when accessingthe variables you
need to use the $ { . . . } construction:

p r i n t ${WINDOW.X)}

If you've used k s h for programming, you'll
remember that the p r i n t command is a
synonym for echo. A rename was neededto
get around the ambiguity caused by the for‑
matt ingcharacters introducedby System V.
The p r i n t command has variants that per‑
mit data formatting.

Another nice new feature: you can now
use the t y p e s e t command t o specify that a
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n a m e
is a refer‑

ence to
another name.

As with many
t y p e s e t options,

there is an_ alias:
nameref. Sothe commands:

t y p e s e t -n W=WINDOW
n a m e r e f W=WINDOW

are equivalent. Now when we type:

p r i n t $ {W.WIDTH}

Havinga reference to a name allows us
to pass values back from functions:

f u n c t i o n c o r n e r {
n a m e r e f w=$1 x=$2 y=$3
( ( x = $ { w . X } + $ { w. W I D T H } ) )

( ( y = $ { w . ¥ } + $ { w. H E I G H T } ) )
}

There are actually two ways to define func‑
tions in the shell for historical reasons. The
second form is

c o r n e r ( )  {
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This is the way that Posix would like you to
do things. However, the form that I have
used with a f u n c t i o n keyword allows the
declaration of local variables whose scope
disappears when the function exits. This is
a win when defining small functions and
procedures.

The second line,then, definesthree local
name reference variables that are set to
point to each of the arguments of the func‑
tion. We will call the function using some‑
thing like:

i n t e g e r  X  Y
c o r n e r WINDOW X Y

The next two lines o f c o r n e r , i n double
brackets, are ksh’s builtin arithmetic state‑
ments and do the computation that we
need. The source values will be taken from
the WINDOW compound variable that we
defined earlier. The destination of the com‑
putation is the variables that we specified
when the function was called: Xand Y.

In addition to implementing indexed
arrays, ksh-93 supports associative arrays.
These emerged originally in awk and are of
great use when you are storing textual data
with textual keys.

t y p e s e t - A name
n a m e [ p c ] = " P e t e r  C o l l i n s o n "
n a m e [ g l y n ] = " G l y n C o l l i n s o n "
f o r n i n " $ { ! n a m e [ @ ] } "

do
p r i n t $ { n a m e [ $ n ] }

done

The " $ { ! n a m e [@] } " syntax expands t o the
list of keys in the array. This is not exactly
memorable syntax.

The last language modification that I
will mention is the addition to the f o r
statement so that it takes parameters that
permit arithmetic, or C-style, loop control.
For example:

f o r ( ( i = 0 ; i < 1 0 ; i + + ) )
do

p r i n t  $ i
done

The use of double brackets fits in with the
syntax for general arithmetic statements.
There are many other modifications in ksh ‑
93 adding to the general power of the shell.
They mostly make shell programming sim‑
pler, although some of the syntax is some‑
times hard to deduce and read.

Motif from the shell
The d t k s h program contains a bunch of
new built-in commands which map directly
onto the various layers of X library routines
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allowingyou to write MotifX applications in
shell. The names of the commands are the
same as the routine names in theX library
and the cal l ing convention translates
directly, soyou can pick up the standard X
documentation and use d t k s h instead of C.

Let’s return to my original problem,writ‑
ing a mailbox tracking program. The image
pixmap is displayed using a simple label
widget. Whether the mailbox is fu l l or
empty is shown by using two different
colour pixmaps. In fact, the one trick in the
script is to realise that you can use the
notion of sensitivity to choose between the
display of one or other of the different
images. In X, you can marka label as ‘insen‑
sitive’. If abutton containsa text label, then
the letters are greyed out to show the user
that the button is not accessible when the
application is in the current state. When
bitmaps or pixmaps are used, changing the
sensitivity of an object alters the image that
is displayed.

So, a l l I need to setup the GUI is the
script below:

# ! / u s r / d t / b i n / d t k s h
X t I n i t i a l i z e TOPLEVEL g b i f f G b i f f “ $ 0 ”
“gen

XmCreateLabel LABEL $TOPLEVEL l a b e l \
labelType:PIXMAP \
labelPixmap:DtMnew.1.pm \
l a b e l I n s e n s i t i v e P i x m a p : D t M a i l . 1 . p m

XtManageChi ld $LABEL
X t R e a l i z e W i d g e t $TOPLEVEL
XtMainLoop

If you haven’t done any X programming,
then this will look severely unfriendly,butX
programmers wil l recognise the general pat‑
tern. Step 1, initialise X. Step 2, establish
the widgets that you want to use and their
correct relationship. Step 3, place the
images on the screen. Step 4, call the mainX
event dispatcher to r u n the application.

Let’s look briefly at the structure of the
commands before delving into what they do.
Eachcommand maps onto anX routine call.
Routines which re tu rn a widget handle,
such a sX t I n i t i a l i z e and X m C r e a t e L a ‑
b e l , place the handle in their first argu‑
ment . When the handle is needed to be
passed into a widget, perhaps to indicate a
parent, then the variable is simply placedon
the line soit expands to its value.

The XmCreateLabel command is given
some X resources, expressed asname:value.
The name is exactly the same as that in the
C language binding, but with the initial let‑
ters removed. S o for l a b e l P i x m a p the
manual page would quote X m N l a ‑
b e l P i x m a p . Values are the same a s those
quoted in the C manual page. However, if
the value contains any white space, then the
value must bequoted.
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The g b i f f script starts wi th a call to
X t I n i t i a l i z e , this i s a d t k s h conve‑
nience function that collapses into one call
all the standard messing about that is nec‑
essary to get an X application running. The
arguments are the widget handle used to
later to reference the toplevel widget, the
name and the class name of the application.
These are followed by the name of the com‑
mand( $ 0 ) and the arguments that the com‑
mand has been given. This permits you to
use a n y of the standard X command line
arguments with the new command that you
are creating.

The XmCreateLabel command is again
givena place to put the widget handle that
it will create: a variable called LABEL. The
widget is a child of the TOPLEVEL widget,
this is specified by argument two. The third
argument names the widget, I’ve called it
l a b e l . The remaining arguments set

resources in the widget. They establish the
fact that wewill beusinggraphical pixmaps
in thelabel rather than text and they supply
the two pixmaps that I intend to use. Since
these are standard CDE bitmaps and stored
in a known place, I don’t need to give a full
pathname.

The call t o X t M a n a g e C h i l d tells X t o
manage the label widget. The call is a little
bit of X redtape, that announces to the par‑
ent widget that a n e w widget has been
added to its hierarchy and it should worry
about positioningits children. The X t R e a l ‑
i z e W i d g e t says ‘go’ t o the parentwidget. I t
creates i t s image and paints it onto the
screen.

Finally, X tMa inLoop i s called to sit and
wait for X events. In this application there is
no return from this loop. The program will
simply sit and display the ‘sensitive’ pixmap
in a box on the screen. We need to add some
code to make it do something.

The action of the program is to wait for
some time, and then look at the size of a
mailbox file stored somewhere on the sys‑
tem. If the mailboxexists andcontains some
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data, then we wan t to use the sensitive
pixmap to show this. If not, wewant to show
the insensitive pixmap.

We want to arrange that a routine called
automatically from the clock looks at the file
and makes the necessary changes to the
GUI. Work in X is usually done in callback
routines, called from inside the main loop
when some event happens. The routine
XtaAddTimeOut adds a timer that sends a
timeout event to the main loop after some
fixed period. The main loop then calls the
nominated routine. Here’s the timer call‑
back routine:

# Time r c a l l b a c k c o d e
s t a t e = T r u e
M A I L B O X = / v a r / m a i l / g l y n
f u n c t i o n t ime rCB {

t y p e s e t n e w s t a t e
if [ -s $MAILBOX ]
t h e n

n e w s t a t e = Tr u e
e l s e

news ta te=Fa lse
fi
i f [ $ s t a t e ! = $ n e w s t a t e ]
t h e n

s t a t e = $ n e w s t a t e
X t S e t S e n s i t i v e $LABEL $ s t a t e

fi
XtAddTimeOut TOUT 15000 t ime rCB

This is a function with a single local vari‑
able: n e w s t a t e . I t accesses a couple o f
global variables: s t a t e that stores the last
known state of the image and MAILBOX, the
location of the file that we are examining
regularly. The first if statement tests the
MAILBOX file, if it exists and contains some‑
thing, then n e w s t a t e wil l b e set t o T r u e .
The n e w s t a t e variable will b eset t o F a l s e
if the file doesn’t exist or has zero length.
The T r u e and F a l s e constants a r e under‑
stood b y d t k s h , they happen often i n X
parameters and resources.

Having deduced the current state of the
mailbox, we proceed to change the image if
this is required. Westore the new state and

Vol 10-Issue 12/ May 1996



ito software i
o n l ythe best w i

RainbowTechnologies is t he world’s
leader in software protection with over
8,000,000 Sentinel keys protecting
software worldwide. In fact 55% of all
protected software has a Sentinel key,
f rom Rainbow Technologies.
Today, software piracy is at an all-time
high. If you're selling software without
protection,you're losing sales and revenue.

Talk to Rainbow,we'll n o t only advise you
on the ultimate software protection

options,we'll also demonstrate new ways to
market and distribute your software.

Discover the Rainbow difference
Only Rainbow delivers leading-edge technology,
ISO certified quality and over 99.985% reliability.

Sentinel keys from Rainbow are easy to
implement,transparent to end-users,and backed
by the world leader. When you need on-time
delivery with local support, you need Sentinel.

Reliability you can depend on

Manage network licenses
NetWare
Tested and
Approved

A substantial investment in R&D

Pee) Global service & suppor t

109002 Truly transparent p r o t e c t i on
ss

2(¥): The industry’s highest quality

Compatible with your software

Protect y o u r software today } Total security & flexibility

Order a complimentary 28-day RainbowSentinel

Developer's Kit. It comes complete i RAINBOW
SS ‐_‑ with technicaldocumentation, T E C H N O L O I E S

Ng “ . K 4The Forum,HanworthLane, Chertsey,Surrey KT16 9JX
“ = s s e t i o m ° Tel: 01932 579200 Fax:01932 570743

email: sales@uk.rnbo.com‑r a c . 2, CIRCLE NO . 613 Sena ineS o f t w a r e P r o t e c t i o n



F E AT U R E S
use the X t S e t S e n s i t i v e function t o select
the pixmap to display for the widget whose
handle is LABEL. Final ly, we fire up the
timeout again using XtAddTimeOut . The
call returns a handle ToUT that we don’t
use.The remainingparameters are the time
to wait in milliseconds,here 15seconds, and
the function to call when the timer fires. In
this case, the function happens to be the
function that we are now executing.

Wehave to initialisethe timer in the dis‑
play code that wedidearlier tomake it work
the first time through. The bestway of doing
that i s to place a call t o t imerCB just before
the call t o X tMa i n L o o p . Once we have
inserted this line, then t ime rCB must be
defined when we execute the call. This
implies that we must place the routine at
the top of the program jus t after the
# ! / u s r / d t / b i n / d t k s h line. Variable
scope in the shell is an ‘execution’ scope not
a textual one, so t imerCB must be defined
before it is called. Noticethat t ime rCB uses
the LABEL widget, sothis must exist before
the t imerCB routine is called.

We now have a complete program of a
very small number of lines. In use, I like to
remove the normal tit le bar, borders, resize
handles and the like that are added by the
window manager. I do this by adding the
line

*Gb i f f * c l i e n t De c o r a t i o n : n o n e

t o m y . X d e f a u l t s file, reloading the X
resources and restarting the window man‑
ager. Incidentally, I still want to movethe
final image on the screen but cannot easily
because I have removedall the externalcon‑
trols that permitmoving,resizingetc. There
is still away to move the image.First,place
the cursor inside the image, this may
require a button click depending on how
things are configured.NowselectAlt andF7
from the keyboard. The application can be
placed where you wish it to live on the

screen. There is feedback to show that the
window is in this state, the cursor changes
to the l i t t le cross used to indicate that a
move is taking place.

A book anda toolkit
Thad come about this far when I happened
tochanceonabookwrittenbyStephenPen‑
dergrast, the author of d t k s h . The book,
Desktop Korn Shell Graphical Program‑
ming is excellent. Half of the volume intro‑
duces Motifwidgets and the CDE, the other
goes into more complicateduses of X. There
are extensive sets of reference materials at
the back of the book. In fact, the book is a
great manual for how to code for Motifand
the CDE.

The author uses his own toolkit that is
written asd t k s h aliases and functions. The
toolkit is freely available on the net. The

toolkit considerably simplifies the interface
to X. For example, he has removed all the
capitalisation in command names, so you
don’t spend time (as I did) working out that
XtAddTimeOut hasa capital ‘O’ for the last
syllable. He has also provided shorter
aliases for some of the names, sohe has
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XU s e t and x U g e t rather than x t S e t V a l ‑
u e s and X t G e t Va l u e s . After all, al l you
ever set and get are values, so let’s not type
that word every time.

Many of the routines are simple map‑
pings of a name into an equivalent Motifor
CDE function. Someof the routinesdoapor‑
tion of the work that you would have to do
otherwise. For example, his XU l a b e l rou- .
tine arranges to manage the widget for you.
He also provides several higher level func‑
tions. For example,menucreation is simply
amatterof specifyingsome strings andcall‑
back functions. I think that the library is
worth using, because it simplifies the work
still further.

If you start looking at d t k s h , you will
find that it contains much mo re than just
simple X mappings. It provides the neces‑
sary hooks to allowan application to use the
CDE Help mechanism. Well behaved CDE
applications are supposed to give help as a
standard feature. There’s a chapter in the
book about how to do this. The shell pro‑
vides hooks into the Tooltalk protocol used
to provide drag and drop on the desktop.
You canwrite sharedlibraries in C that add
new direct functions and keywords straight
into the shell.

One of the interesting aspects of d t k s h
is that it provides an easy way of prototyp‑
i ngGUIs that are to becreated finally in C
or C++. Because the X routines are being
used directly, or there is a clearly identifi‑
able mapping, then the final code wi l l be
easier to write. I guess this needs to be bal‑
anced against the WYSIWYG GUI design
packages that are intended to generate C
code directly.

I certainly plan to use the program to
create small visual interfaces to existing
command line programs such as Sam Lef‑
fler’s H y l a Fax software. a

PeterCollinson is afreelance consultant
specialising in UNIX.He can bereached
electronically aspc@hillside.co.uk, by
phone on 01227 761824 or on the Web at
http:/ /www.hillside.co.uk.
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T E C H N I Q U E S

Something popped up
The Windows for

Workgroups and Windows
95 APIs includea little‑

publicised but rather useful
API for sending popup

messages. Will Watts has
been delving with Delphi.

inPopup is a curiously
unluscious fruit. You may
have forgotten it already:
installed in the Startup
group by Windows for

Workgroups, it popped up a pointless and
frequently untruthful ‘Your job has been
printed’ dialog every t ime you printed some‑
thing ( t h e computer equivalent to a Chinese
fortune cookie motto which reads ‘You are
about to finish your coffee and leave the
r e s t a u r a n t ’ ) , unti l you found the moral
courage to delete i t , or at least t u r n off the
poppingup.

Yet asNovell NetWare types will know,
there are legitimate uses for such a program.
The similar NetPopupapplication is used by
NetWare and all m a n n e r of third par ty
applications to report useful information, eg
‘The server is running o u t of disk space’,
‘You have new email’, and, of course, ‘Your
print job has just wrapped itself around the
spindle of the printer’s bottom roller’. Why
can’t WinPopup be like that?

No reason that I can see, except that the
WinPopup API is documented only in the
sheltered backwaters and hidden inlets of
the MSDNCD-ROM set. Nobody knows how
to use the damn thing. In this article I hope
to put matters to rights: there is sufficient
networking information here to re-imple‑
ment the whole WinPopup application; and
for the less ambitious, it documents the sin‑
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gle API call necessary to pop up a dialog on
any machine on a Microsoft network with
NetBIOS ( a n d OS/2 machines too, by the
w a y ) . My 16-bit Delphi code was designed
with Windows for Workgroups in mind, but
also functions on Windows 95 and, with one
noted exception, Windows NT.

Mailslots
It turns out that WinPopup depends upon an
old LanManagersystemofinterprocesscom‑
munication called mailslots. You do not hear
much about mailslots these days of Network
OLE and what not. They are rather primi‑
tive, but there again they are easy to use.

Mailslots allow you to send data in one
direction only: into the process that owns
them. They are used as follows. First, the
program at the receivingend initialises a
mailslot; giving it a name, an overall buffer
size ( m a x i m u m size i s 6 4 KB: recall w e are
back in the Land of the Segmented) and a
message size. The mailslot name must be
unique on that particular PC. Once ini‑
tialised, other processes ‐ which can either
beon the same machine or elsewhere on the
network ‐ can write to the mailslot. Data is
written as discrete ‘messages’ ‐ ie blocks of
data with a predetermined maximum size,
as opposed to a socket-style stream. Each
message has an associated priority.

At the reading end, the receiving pro‑
gram can interrogate its mailslot to discover

EXE: The Software Developers’ Magazine

how many messages it has, and extract
them from the buffer. The messages are kept
sorted by priority, then order ofar r iva l , and
are extracted in this order. The receiver
must poll its mailslot regularly ‐ there are
no notifications when a new mailslot mes‑
sage arrives. Finally, the receiver should
delete its mailslot before exiting.

A word about mailslot names. When you
create a mailslot, you supply an ASCII name
in the general form \MAILSLOT\ <name>, for

WinPopup Tester

‘SBSUSER

Remote Address: [Bas

M e s s a g et osend
Hello BBS

LocalMailsiot ‘Messages available: e
Sizeof NextMessage: 0 P r i o t i t yof NextMessage: 0

PARITYEO
This Is a test message#0

Figure 1 ‑
The WinPopup test application
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TECHN IQUES
{ Delete m a i l s l o t , d i s c a r d i n g a l l messages }
f u n c t i o n DosDeleteMailslot (hMailslot: Wo r d ) : Word; f a r ; ex te rna l ' n e t a p i ' { i n d e x 5 0 1 } ;

{ Get ma i l s lo t s i z e , message s i z e , p r i o r i t y , and count }
funct ion D o sMa i l s l o t I n f o ( hM a i l s l o t : Word;

pebMessageSize: PWord;
pebMa i l s l o tS i ze : PWord;
pebNex tS i ze : PWord;
pusNex tP r i o r i t y : PWord;
pcMessages: PWord ) : Word; f a r ; e x t e r n a l ' n e t a p i ' { i n de x 5 0 2 } ;

{ C r ea t e ma i l s l o t u s i n g s p e c i fi e d s i z e , message s i z e }
funct ion DosMakeMailslot (Const pszName : PChar;

cbMessageSize: Word;
c bMa i l s l o t S i z e : word ;
p hM a i l s l o t : PWo r d ) : Word ; f a r ; e x t e r n a l ‘ n e t a p i ' { i n d e x 5 0 3 } ;

{ Read a message and remove i t f r o m t h e m a i l s l o t }
funct ion DosReadMailslot (hMailslot: Word;

p bB u f f e r : PCha r ;
pebReturned: PWord;
pebNex tS i ze : PWord;
p u sN e x t P r i o r i t y : PWord;
cTimeout: L o n g I n t ) : Word; f a r ; e x t e r n a l ' n e t a p i ' { i n d e x 523 } ;

{ Wri te message o f s p e c i fi e d l e n g t h , p r i o r i t y , c lass }
function DosWriteMailslot (Const pszName: PChar;

Const pbBu f f e r : PChar ;
cbBuffe r : B y t e ;
u s P r i o r i t y : B y t e ;
usClass: B y t e ;
eTimeout: L o n g I n t ) : Word; f a r ; ex te rna l ' n e t a p i ' { i n d e x 5 2 4 } ;

Listing1- Theprincipalmailslotfunctions

example \MAILSLOT\MYSLOT. As noted
above, the name must be unique on the
machine where the mailslot lives. To
address the mailslot from another machine
on the network, one uses the UNC system,
familiar to all those who have ever con‑
nected to a network resource. You just
prepend a double backslash and the host
machine’s name to the mailslot name. Soa
mailslot called \MAILSLOT\MYSLOT on
machine PARITY is addressed as \ \PAR ‑
ITY\MAILSLOT\MYSLOT.

Listing1contains Delphideclarations for
the principal mailslot functions, which are
all found in a Windows DLL called
NETAPI.DLL. C versions of these declara‑
tions, together with details of the functions I
deemed too boring to include, can be found
in the Windows for Workgroups SDK
includedwith MSDN.

Buildinga receiver
Youwill havenoticedhowwell the specifica‑
tionofmailslotsmapsonto the requirements
of WinPopup. With the extra information
that theWinPopup protocol reservesamail‑
slot called \MAILSLOT\MESSNGR, we have
enough to create a receiver for WinPopup
messages.

My demo application shown in Figure 1
receives WinPopup messages. In i ts form
creation event, it tries to make aWinPopup
mailslot:
e r r : = D o s M a k e M a i l s l o t (

‘ \MAILSLOT\MESSNGR',
1 024 , 4096 , @ h M a i l s l o t ) ;

As with all these network functions, a
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non-zero return is a failure. In my experi‑
ence, the most likely causes of failure of
DosMakeMai ls lot are:

@ The real WinPopup is already running
on the machine, and has of course
already opened the MESSNGR mailslot
itself.A corollary of this is that you need
two machines to yourself to test these
functions against WinPopup.

@ The Windows for Workgroups/Windows
95installation has ‘rusted’ through lack

of use: make sure that the real Win‑
Popup runs properly before proceeding.
Of course, if you follow this advice, you
are more likely to fall foul of trap one
above.

Once theMESSNGRmailslot hasbeencre‑
ated, the test application uses a one second
timer event to poll the mailslot’s status and
update the ‘Messages available’, ‘Size of
Next Message’ and ‘Priority of Next Mes‑
sage’ labelsdisplayed in the bottompanel of
i ts form.This information isobtained froma
single call t oDo sMa i l s l o t i n f o .

To display amessage’s content, the user
clicks the ‘Retrieve’ buttonand the program
copies the contents of the first message in
themailslot into aTMemo (ie amultilineedit
box) called Re t r i e veMsg . The code that
does this is given in Listing 2. As you can
see from the screen shot, the message is
actually three zero-terminated strings: the
sender, receiverandmessage content. Obvi‑
ously in a ‘real’ program one would treat
these separately.

You should also note that I live danger‑
ously andassume that thedata from the last
timed call t oD o s M a i l s l o tInfo i sstill cur‑
rent. If a longer message of higher priority
has arrived in the meantime then we could
be looking down the wrong end of a GPF. I
reckon that this never happens because of
the way WinPopup is used in real life, but
the prudentmay like to put in another call to
DosMa i l s lo t i n fo .

It is this receiver part of the test applica‑
tion that fails under Windows NT, by the
way, even if one disables the Messengerser‑
vice in the ServicesManager in NT’sControl

‘TPopupTest .RetMessageBtClick(Sender: TOb jec t ) ;procedure
{Respond to 'Re t r i eve ' b u t t o n c l i c k }

{ cMessages and cbMessageSize p rede te rm ined by c a l l to
DosMa i l s lo t i n fo - could be o u t o f d a t e , bu t t a k e a c h a n c e }

i f cMessages = 0 then
E x i t ;

Screen.Cursor := c rHou r g l a s s ; { Show h o u r g l a s s c u r s o r }
t r y

Ge tMem(MsgTex t, c bMessageS i z e ) ;
DosReadMailslot (hMailslot, M s g Te x t , @MsgLen, @cbNextSize, @u sNe x t P r i o r i t y, 5 0 0 ) ;
R e t r i e v eMsg . L i n e s . C l e a r ;
L i neP t r : = M s g Te x t ;
wh i l e MsgLen > 0 do
b e g i n

Ret r ieveMsg.L ines .Add(s t rpas (L inePt r ) + ' # 0 ' ) ;
Dec (MsgLen , S t r L e n ( L i n e P t r ) + 1 ) ;
I n c ( L i n e P t r , S t r L e n ( L i n e P t r ) + 1 ) ;

end;
F r e e M e m ( M s g T e x t, cbMessageSize) ;

fi n a l l y
’ Screen.Cursor := c r D e f a u l t ;
end ;

end ;

Listing2 - Retrievinga mailslotmessage into aTmemo
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copy of Videosoft’s VSFlex/OCX (d isk only, full product normally £ 11 5 ) and we'll be offering
Apex's object browser VBA Companion (d i sk only, ful l product norma l l y £ 6 5 ) for j u s t £25 with
every purchase. True DBGrid OCX fe
Crescent PowerPak Pro for VB4 - Save nearly £200! This new bundle includes Crescent
QuickPak Pro OCX, Apex TrueDBGrid OCX, Crescent RadBench, Videosoft VSView O C X ,
Videosoft VS-OCX a n d Crescent Xref fo r VB4. All f o r j u s t £445.00.
QBS at large! We are participating in the fol lowing: VBITS London, 10, 11, 12 April ( d e t a i l s ,0800
834445); and Borland Developers Conference, London 1996, R o y a l Lancaster Hotel , 29, 30 April
(deta i ls , 0171 381 9995) . Seeyou there
Convert Delphi 2.0 VCLs i n t o O L E Controls! - The OCX Expert f r o m Apiary Software is the

performance 32-bit OLE Controls utilising Borland Delphi
2.0. The Expert steps the programmer through a s e r i e s of quest ions to determine which properties
and methods should be exposed in the OCX. Once complete, the OCX is portable and can be used
in a n y suppor t ing OLE Container such asWord, Bor land C++, Visual Basic 4.0, Access, and more

a Control O C X
idPro VBX

TrueGrid Pro VBX + OCX ( C o m b o )
True dBgr id OCX
VBA Companion

Crescent ( U p g r a d e

ClassAction
Enquiry OCX
Internet ToolPak £120
NetPak Pro VBX/OCX £129/149
PDQComm VBX/OCX £95/155
PowerPak Pro VBX/OCX £499/44:
QuickPak Pro VBX/OCX £140/185
RadBench
Xref VBX/OCX

Desaware (Upgrades availalm
SpyWorks 4 Pro (OCX@® WBXY

with loads of new features , True DBGrid comes with a free

j u s t £159,

fastest and easiest w a y to create h

S t o r a g e To o l s OCX,
Version Stampepn VEX/OU%

Farpoint
Aware
B u u y o r V a k e rOOx
Grid VBR
Spread VBX
Tab Pro.

InterSol¥
D a t a D i r e g D e y Toolkit 2
D a t a D i r e c tMulti imb/2
DataDirect ODBE Pack

MediaArchitectS¥L
ImageKnife Pro VBX/OCX
MediaKnife VBX/OCX
Videoplay O C X

Microhelp
Code Complete
Comms Libr
Compressi
Fax Plus
Muscle
OLE Tools f o r VB4 and VC++
Splash Wizard f o r VB4
VBTools 5 fo r VB3

Microsoft
VB 4 Pro Version upgrade
VB 4 Pro Competitive upgrade
VB4 Ent Version upgrade
VB 4 Professional
VB 4 Enterprise CD

PowerBASIC VB Compiler
PowerBasic 3.2
PowerBasic Developer Kit ( P B D K )
PowerBasic DLL (
PowerBasic Pro ( £ .

Sheridan
3D Widgets
Calendar Widgets
ClassAssist
Data Widgets
Designer V i d get
Sp_Agpist
VBA SiR

VideOSoft VOpe r i d e

VSEERVBX/OCY,
VSVBRVSOGX
VSView WBXIDICS:

V i s u a lCompemens) ( p e r a d e

First Impre§§ipg(¥B X / O C X
Formula One WBX/OCX
ImageStream
Visual Dev. Suite Deal VBX/OCX
Visual Speller VBX/OCX
VisualWriter Pro

Miscellaneous
3D Graphics Tools
ABL Process Control for VB
CodeBase 6 f o r VB
CodePrint Pro
C r y s t a l Reports Pro
Distinct Internet Toolkit Visual Ed.
Erwin Desktop for VB
FXTools/VB Professional

y  V B X / O C X
Plus 16/32 b i t

£275/375
£275/299

£59

£175
£109/Call

£169
£170
£119
£140
£75

£105

us
£199
£379
£645

Graphics S e r v e r Component Kit O C X
Helping Hand (Help for VB)
HighEdi t SDK
LeadTools 5 OCX Professional
List & Label f o r V B
Open Mai l S y s t e m ( V B X )
Oracle Objects f o r OLE

SuccessWare Database Engine 2.0
ToolThings
VB-Cert
VBCompress 4.0
VBDB Code/Form Generator
VB Language Manager Pro 3.0
VBtrv Btrieve from Classic Software
Vision S t o r y B o a r d

(Release date to be announced!)

ABC for Delphi Pro VCL
Apiary Dev's Suite for Netware
A p i a r y O C X Expert
Apollo 2 S t a n d a r d / P r o f ,
Async Professional,
C o m p o n e n t Create
Conversion Ass is ta iS tagpB
Delphi
Delphi
Delphi 2.9@lienUServer

£135
£195
£call

£129/199
£120
£135

£65/119
£249
£399

£1279
D e l p h iD P Opg. (1 .0 D T > 2 . 0 D T ) £95
D@phi ZMCS Upg. ( 1 . 0 CS>2.0 CS) £649
D e l p h i C SUpg. (1 .0 D T 0 CS) £1089
Delphi 2.0 DV. Upg. ( 1 . 0 DT>2.0 D V ) £159
Distinct Internet Toolkit Std
Dynazip 16bit

‘ C o m m Tools
C r y p t o r Windows DLL 6 user
C r y p t o r DOS PLB 1 User
Foxfire Developer's Edition
FoxFix for DOS and WIN
Graphics Server SDK
MIX (Single U s e r )
NetLib Network l ibrary
Raidar debugger
ReFox Decompif@p
SilverFox Conims (Wipy D O S )
StepUp Fodndation Classes
Symeript
TBASE Graphics
Visuil FoxPro Standard
Visual FOXPro Professional
VEP 3 Standard V/C Upgrade
VEP 3 Pro V/C Upgrade
Xil ights Editor Enhancement

B o r l a n d C++ v 5.0
B o r l a n d C + + Development Sui
CodeBase 6.0
CodeSQL 6 . 05 user
CodeSQL 6.0 Unlimited
Distinct Internet Toolkit SDK Pro
Distinct Internet Toolkit SDKag td
Formula One 32 bit
Greenleaf C o m m s ,

Greenleaf Dataliase Libratr®
H i g h Edit SBK
L e a d To g l s 5.032 bit DLL Express
Leadtg@its 5.0 S h i t DLL Prof.
MS V@be Subsctiption 4.0
M S V C # 8 u i b s 4.0 V. Upgrade
Object Master
St ing ray Objective Grid (16 /32 b i t )
S t ing ray SEC Classes
VBtrv f o r C + +

Wa t c o m C/C++ ( C D )
Watcom C/C++ ( D o c s )
Zine App Framework Engine
Zinc App Windows K e y Disk
Zine App DOS/OS/2 K e y Disk

£375

£200/£200}

Dynazip 32 bi t
Dynazip 16 & 32bi t
GraphicServer Comp. K i t VCL
ImageLib
I n fi n i t y Report VCL
I n fi n i t y S e c u r i t y Componelit
I n fi n i t y MAPI Componéiit
InfoPower VCL # § o G r e e
InfoPower VCL
L igh t L i b I m a g é Sid CI
Orpheus,
Shore l ifi DialogPROS
Shoreline VisualPROS
Titan Btrieve access
Titan inc. source
TOLEAutomat ion Client

Barcode L i b r a r y f o r Windows
Barcode L i b r a r y for DOS

BugTrak 2 (1 u s e r )

dBest Barcodes f o r Windows
DemoQuick Express
DemoQuick Simulation Plus 16 bit
Doc-To-Help 1.61
Doc-To-Help 1.71 for Word 2/6
Doc-To-Help 2.00 f o r Word 7
ED for Windows v 3.5
ForeHelp v2
Graphics Server Developers Ki t
InfoModeller DeskTop
InfoModeller S e r v e r ,
InstallSHIELD 3 Winddws 3,1
InstallSHIELD 3 Wiii?5.NT
L i g h t L i b Images( tandard
L i g h t L i b Images ptdfessional
M S O f fi 9 5 Pro Uncl. A c c e s s )

MS Office 95'Pro ¥. Upgrade
MS SouresSafe 95 (platform)
MS SourceSafe 95 Upgrade
Microsoft Test 95
M S W i n d o w s9 5 Upgrade 3.1
Novlib Network D L L
Mult iEdit Pro + Evolve
PC-Install for DOS+Windows
PVCS
R & R Rep Wtr Win/SQL 6.5
R & R RW Win/SQL Comp. Upg
S O S Help! f o r Win I n f o Author
Wise Installation S y s t e m ver 4.0
ZipitUp Software Protection

Advanced Developers Toolkit
Component Pack
Desktop 4
Enterprise
F U N C k y for RowetBuildar
PowerFramié App. EfaDibrary
PowerFrameNayigator Object
PowerFrame Object Ana l yse r
PowerFrame TabFolder
Powersoft Portfolio

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

Ph: +44 181956 8000, Fax: +44 181956 8010
BBS: +44 181956 8011, Email: orders@qbs

L/server email: info@qbss.co.uk
S.CO.U

Borland le
InterBase 4.0 Workgroup Server £790
InterBase 4.0 Additional single licence £119)
InterBase 4.0 Additional t w e n t y licences £1695
InterBase 4.0 32bi t Runtime
Paradox 7 Client/Server
V i s u a l dBASE Client/Server
Visual dBASE Compiler

Extended Systems
Advantage Database Server
CA VOICA Clipper Interface Client
ODBC Interface Client
SDE 2.0 In te r face Client
S i x t y d a y Server Evaluation Pack
2 User Server Development K i t
5 User Server Defiloyment Kit
10 User Serverdeplo¥ment K i t
1 0 0 User SexverDeploysienit Kit

Micros6ft %;
Accs 7
A c c e s s7 Developer's Tautitit
SOL S e r v e r 6.x
SQL S e r v e r NT 6&iSt t ig le Client Lic.
SOL S e r v e r Nib W e n t y Client Lic. £1950
SOL ServePNiE 6X Workstation £385

Powersoft/Watcom
( W a t c o m SQL n o w known a s - )

Sybase SQL A n y w h e r e 3 User
Sybase SQL A n y w h e r e 6 User
S y b a s e SOL A n y w h e r e 1 6 User
S y b a s e SQL A n y w h e r e 3 2User
S y b a s e SQL A n y w h e r e Unlim.

deaeiogiT

Oracle
Personal Oracle 7
WorkGroup Server (5 u s e r s )

Developer 2000
Designer 2000
Power Objects Standard
Power Objects Client S e r v e r

j a e s t r o Dev T’kit (VB.Delphi,C++)
Maestro Desktop for ¥B
Notes Netware S e r y é r
Notes Star ter Pack,
Notes VIP D&igner
Transporter (5 S e r v e r )

*We have demos on our BBS for these
products. Call 0181 956 8011, connect
2400 up to 28,800 baud, 8 data no
parity | stop, to pick them up.

means you can pick up a demo from
our Website



Add Real
Sax Appeal
Sax Webster Controlmakesyourprograms Web-aware.

And that’s just the beginning...

Faster and easier to use
than astandalone browser.Give users the power to 4Only £99. Noroyalties.surf the Web interactively from

within your program. Fle Edit Wiew Favor i tesHainia) ++) BID) cules!

Connect users to aspecific site
or let them browse using

keywords or menu selections.

‘yourc

a n o s , rumpels, guitars, and drums

S t r e s t :

Thank you for choos ingthe Good Time Music Store! Pleaseenter
type of Saxophone w o u lontact

l i k eto order Also, feel free to check out our special offerings for

Necse+
C o m p a n y :

C a t y : \

What musical i n s t r u m e n t sd oyou play’
Piano Trumpet [7 Bass Saxophone 7 Drums 7 Guitar

74 Send and receive
information over the
Internet.

Supplies table support,

and filters information.
A Tuns automated sessions,

Post Web information
on desktops to allow

onor offlinebrowsing.
\
\ OCX power makes it easy to
\ integrate Sax Webster Control.

Othersmarter components from Sax Software. . .

Setup Wizard
Sax Setup Wizard is the most user
friendly installation package on the
market. Usingvisual programming
techniques, Sax Setup Wizard
features special actions that can
modify INIfiles, change the
registry, launch external programs,
and more. Add billboards, icons,
version checking, optional file
groups, and hidden files. Sax Setup
Wizard compresses files as it writes
them to the disk format of your
choice. No royalties.
List price: £99.

ONTEMPORARY

comm Objects
Sax Comm Objects makes it easy to
build robust Windows
communications programs. The
Standard Edition is acustom control
that supports fast multiple and
background file transfers and
features ascrollback buffer, lookup
strings, and event notification.The
ProfessionalEditionadds direct
access to DLL and C++ interfaces,
Common Dialogs for Communications,
Sax Basic Engine Standard, and
special debugging tools.
List price: £345 Pro/£99Std.

Tel: 07000 422 224. Fax: 07000 422 225
E-mail: cssales@contemporary.co.uk

Contemporary Software Ltd, Kingswick House,Sunninghill

2&5, C IRCLE NO. 617Berkshire SL5 7BH

Sax, .
BasicEngine
Sax Basic Engine is a macro‑
scripting language that gives you
VBA power and lets you share it
with your users. Sax Basic Engine
offers full support for OLE
Automation and is easy to extend
via keywords, special events, or the
hidden-code property.The
Professional Edition adds an
integrated development
environment, syntax highlighting,
anda full-featured dialog editor.As
always no royalties.
List price: £345 Pro/£99Std.

S O F T  W A R E
S m a r t e r Components



Sending messages
Symmetry suggests that, to send a message,
a call t o DosWr i t eMa i l s l o t i s i n order.
Certainly this can be made to work, but
there i s a better way: N e t M e s s a g e ‑
B u ff e r S e n d (NMBS) . Here is the function's
Delphideclaration:
f u n c t i o n Ne tMessageBu f f e rSend (

C o n s t p s z S e r v e r : PChar ;
p s z R e c i p i e n t : PCha r ;

p b B u f f e r : PChar ;
cbBu f fe r : B y t e ) : W o r d ; f a r ;

e x t e r n a l ' n e t a p i ' { i n d e x 5 2 5 } ;

To explain the parameters: p s z S e r v e r is
best left as n i l ‐ if you want to know more,
please read it up in your own time.
p b B u f f e r and c b B u f f e r contain the
pointer to and length of the message respec‑
tively. p s z R e c i p i e n t i s the most interest‑
ingparameter. Obviously a zero-terminated
stringcontainingthe recipient’sname;but is
the recipient a person or a machine?

In fact it can be a machine or a logon
name or, if you want to bothereverybody on
your workgroup simultaneously, it can be
the * wild card. NMBS’s ability to send to
peopleby logon name is what makes it supe‑
rior to direct mailslot access.

NMBShas anumberof peccadilloes.You
will discover at once that it is slow. I suspect
that the mechanism works by broadcasting
an ‘Is Mike logged on anywhere?’ type mes‑
sage to the network and then twiddling its
thumbs for a couple of seconds to give every‑
body a chance to reply. Anyway, stick up an
hourglasscursor beforecallingor your users
may lose faith.

Another feature, a veritable oddity,
detainedyour esteemed Editorandmyselfin
the EXE offices for three frustrating hours
one evening last summer. It seems that this
function sometimes prefers Delphi’s bounds
checking switched on before it gets called.
No, really. Yes, we did look over the code
thoroughly. Yes, we know it doesn’t make
sense. Stop lookingat melikethat. Look,I’m
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‘ f e r ,  c b B u f f e r ) ;

p y ( t e m p p t r, M e m o l . L i n e s [ P r e d ( i ) ] ) ;
t = t e m p p t r + L e n g t h ( M e m o l . L i n e s [ P r e d ( i ) ] ) + 1 ;

<> 0 then

n.Cursor : = c r D e f a u l t ;

not going to argue with you, but if you find
yourself getting GP faults when calling this
function, t r y slipping in a {$R+} on the line
before you make the call.

A more conventional hazard of the func‑
t ion is blowing the maximum message
length. Experimentanddocumentation sug‑
gest this is 256 characters for ordinary mes‑
sages and 128for broadcast messages where
a * has been used for the recipient. Talking
of documentation, don’t bother looking for
this function in the Windows for Work‑
groups SDK help file ‐ it ain’t there. How‑
ever, you wil l find it covered in the Lan
Manager Programmer's Tool Kit ( L M P T K )
documentation. This is a QuickHelp file of
such enormous age that, to my delight,
NMBS's entry explains that while “MS OS/2
version 1.2 and 1.3, local and remote [are
compatible,] MS OS/2 version 1.1 [is] not
supported’. Those were the days. The LM
PTKis onMSDNsets from July ’95.

Listing3showshow myexample applica‑
tion handlesa click event on its ‘Send’ but‑
ton: it uses NMBSto sendthe contents of the
'TMemo called Memo1to the recipient held in
the T E d i t called RemoteAddrEd.

EXE: The Software Developers’ Magazine

Listing3 - Sending aWinPopup message

Who is out there?
I promised at the outset to provide sufficient
information to re-implement WinPopup.
One feature of the original is that it allows
you to browse througha list of machines to
choose a recipient.The function one needs to
obtain this list is averitable monster:

f u n c t i o n NetServerEnum2(
C o n s t p s z S e r v e r : PCha r ;
s L e v e l : S h o r t I n t ;
p b B u f f e r : P C h a r ;
c b B u f f e r : Word;
p c E n t r i e s R e a d : PWord;
p e To t a l A v a i l : PWord;
f£1ServerType: L o n g I n t ;
pszDomain: P C h a r ) : W o r d ; f a r ;

e x t e r n a l  ' n e t a p i '  { i n d e x  5 2 8 } ;

Horrid, eh? It gets worse whenI start to
explain the parameters. Microsoft says
p s z S e r v e r must b e n i l , s o that’s ok;
sLeve l can be0or 1andaffects the amount
of information you get back. Let’s pretend
it’s always 0, so that I can say that, on
re turn , p b B u f f e r wil l b e filled
with s e r v e r _ i n f o _ 0 records. A
serve r_ in fo_0 isjust a short C style char‑
acter stringdefined in an obscure way:
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More Development Tools to
evaluate
More Middleware products to
examine
More Testing tools to see
M o r e Vendors to interrogate

Than any other exhibit ion

Source

Track

Find

all this

A n d there’s loads m o r e go ing on at the s h o w

Hear f r o m the people who've proved it works - a n d
w h a t they learnt.

Watch as t o p teams f r o m key vendors p u t the i r o w n
development tools to the t e s t as they race to
completea fu l l y funct ioning appl icat ion in jus t 16
hours.

Ge t the low-down on exactly what key tools
developers have g o t up their sleeves f o r making
your job easier in the future.

Sponsored by

anit E x p o66 e v e n t computing

The EssentialDevelopment Tool ‐9,6
software
development

W h o w i l l y o u see at Software Development 96?
There’s so many exhibitors we can’t fit them all in. Here’s just
a few highlights

¢ Admiral * Bachman Information Systems * Borland
* Cognos Computer Associates* Hitachi * Europe ¢ IBM
* Informix * JYACC * Magic * Mercury Interactives NAT
Systems ¢ Oracles Parc Place Systems * Performance Software
¢ Popkin Software & Systemse Progress Software * Rainbow

For a FULL list of exhibitors, fill in the coupon and fax
back on 01203 426449
Q) Please send me an up-to-date list of exhibitors at

Software Development 96
O Please send me complimentary tickets for

Software Development 96 Tick asappropriate

Mr/Ms Initials Surname

Job Title

Company

Address

Postcode ________ Telephone

Fax 01203 426449 | a m i n



t r y

if ( e r r <> ERROR_MORE_DATA) t h e n

e x i t ;

getmem(psi0, c b ) ;
t r y

{ Ret r ieve l i s t o f w o r k s t a t i o n s }

if ( e r r = NERR_Success) t h e n
b e g i n

M a c h i n e C o m b o B o x .Items.Clear;

ge(Sender:TObject);

{ e r r o r , no in fo rma t ion a v a i l a b l e }

f o r i : = 0 t o p r e d ( c To t a l A v a i l ) d o
M a c h i n e C o m b o B o x .Items. A d d ( p s i 0 * [ i ] . sv0_name) ;

MachineComboBox.ItemIndex := 0; {Make fi r s t machine d e f a u l t )
M a c h i n e C o m b o B o x C h a n g e(Sender) ;

T E C H N I Q U E S

‘reen.Cursor t= c r H o u r g l a s s ; { Show h o u r g l a s s c u r s o r }
_ { Determine how much in fo rma t ion i s a v a i l a b l e }

e r r : = N e t S e r v e r E n u m 2 ( n i l , 0 , n i l , 0 , @cEntr iesRead,
@ c To t a l A v a i l , SV_TYPE_ALL, n i l ) ;

{ A l l o ca te memory t o r e c e i v e t h e i n f o r m a t i o n }
c b : = cTotalAvai l * s i z e o f ( s e r v e r _ i n f o _ 0 ) ;

e r r : = N e t S e r v e r E n u m 2 ( n i l , 0 , P c h a r ( p s i 0 ) , c b , @cEntr iesRead,
@ c To t a l A v a i l , SV_TYPE_ALL, w o r k g r p s t r ) ;

Listing4 ‐ Obtaininga list ofmachines in ou r workgroup

C o n s t CNLEN = 1 5 ;
{ C o m p u t e r name l e n g t h }

t y p e
s e r v e r _ i n f o _ 0  =
r e c o r d

s v 0 _ n a m e : a r r a y [ 0 . . C N L E N ] o f c h a r ;
e n d ;

S o after the call, the s e r v e r _ i n f o _ 0
recordscontain the namesof the machines of
the current workgroup; c b B u f f e r is
another input parameter, the length of the
p b B u f f e r ; p c E n t r i e s R e a d r e t u r n s the
number of records we actually have in
p b B u f f e r , a s opposed t o p c To t a l A v a i l ,
which gives us the total number of machines
for the workgroup; £ 1 S e r v e r T y p e i s a n
input parameter which we will set to
$FFFFFFF because I say so; p s z D o m a i n
allows you to switch workgroups, and may
safely be left at n i l .

How does one make sure that c b B u f f e r
is sufficiently large to take the names of all
the workstations? You can’t call N e t ‑
ServerEnum2 until you know how big to
make the buffer,and the only way to find out
how bigthe buffer should beis... to call N e t ‑
ServerEnum2.

Listing 4 shows the officially sanctioned
method of getting around this problem: you
call the function twice. First t i m e , set
cbBuf fer to 0 sothat pbBuf fer is unused.
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On return, provided that the error return is
ERROR_MORE_DATA, then c To t a l a v a i l will
contain the total number of machines on the
network. All we need do is grab a memory
block size s i z e o f ( s e r v e r _ i n f o _ 0 ) *
c To t a l A v a i l for p b B u f f e rand call N e t ‑
ServerEnum2 again.

My sample stows the hard-gotten booty
from this function into a combo box called
MachineComboBox. Again, this is one of
those Workgroups functions that sometimes
seems to take half an hour to r u n , so for
politeness sake I show an hourglass while
NetServerEnum2 does its stuff.

You will be pleased to know that N e t‑
ServerEnum2 is fully documented in the
Windows for Workgroups SDK.

Pop up tip
Finally, a gratuitous WinPopup tip which I
happenedupon recently. If you place the line
S e n d P r i n t M e s s a g e s = n o

i n the [ N e t w o r k ] section o f SYSTEM. I N Io n
a Windows for Workgroups printer server,
then it will suppress those silly print notifi‑
cation messages. [Anyone knows how to do
this underNT?- Ed]. Happy popping. a

Will Watts lives and works in Chiswick.
He does not o w n a cat.

Gain Access to
the World of
Smartcards

In an increasingly wired world, thousands of profitable
smartcard applications are just w a i t i n gto bedeveloped... in
education, telecommunications, health care, banking,
security. You name it. Bypersonalizingand securingd:
smartcards satisfy a real need of the Information Age.

To seize this opportunity and create successful smartcard
applications,all you need is ASE™ ‐ The Aladdin Smartcard
Environment. ASE isanintegrateddevelopment environment
that gives software developers anefficient, flexibleandsecure
tool for making the most of this new business opportunity
The ASE s y s t e m includes ASESo/f, a library of software
interfaces and utilities; ASEDrive, a versatile read/write
smartcarddrive uni t ; and ASECards, personalizedsmartcards
of various types
ASE offers ease-of-use and a short learning curve, with
standards-compliant support for awide range ofsmartcards.
And ASE incorporates advanced security features, including
digital signature, authentication, and other public key
cryptographic functions.
ASE Development Kits ‐ aswell asstand-alone ASEDrives
andcustomized ASECards ‐ are now available.
Aladdin, aworld leader in software security, has more than
10years of experience in providingadvanced solutions for
application developers, in the fieldsofsecurity applications,
system integration, anddevelopment tools.
For more information about ASE ‐ y o u r key to the world of
smartcards ‐ call 01753-62266 today

h t t p : / / w w w . a k s . c o m
1 9 8 5 - 1 9 9 5

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 !

IRC NO. 619



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
n o w available for both Windows® 951m and

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

qi for coding errors because
|| BoundsChecker’s context
| sensitive help system will
|| not only inform you of
|| the probable causes of

4 | coding errors, but also
suggest corrections. When

| BoundsChecker detects

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
| 4 Borland Delphitm 2.0 32-bit applications support

Product ‑
BoundsChecker Standard Edition
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Extendedx86
Intel is promising that with
the multimedia extensions
to be included in its future
processors, soon tortoise‑

like applications will
become speedy. Andrew

Ward explains what
developers should expect
from the MMX technology.
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or the first time in over ten
years, since the 386 processor
was first introduced, Intel has
announced the incorporation of
significant new instructions into

the x86 architecture. The 57 new instruc‑
tions, together with new data types andeven
new arithmetic operations will, it is claimed,
result in a performance improvement of
between 1.5 and 2 times on many multime‑
dia applications, with certain functions and
features performingmany times faster.

PC users hadto wait ten years for amain‑
stream desktop operating system which
made full and effective use of the 386 archi‑
tecture and instructions; this time, Intel has
given plenty of warning of its new multime‑
dia extensions ( MMX ) technology, let’s hope
users can reap the benefitsassoon as the sil‑
icon is available.

EXE: The Software Developers’ Magazine

out MMX’devices, but it will take a while for
MMxX to beintroduced throughout the range.
The first processor to incorporateMMXtech‑
nology, codenamed P55C, will appear
towards the end of 1996, and Intel expects
the whole range to have beenupdatedby the
end of 1997.

From the programmer’s point of view,
there is therefore a reasonable amoun t of
time available to learn about these new fea‑
tures and introduce them into applications;
and, according to Intel's predictions, we can
bereasonably confident that it will beworth‑
while, because before 1997 is finished all new
sales of Intel-based PCs should incorporate
these instructions.

Whether or not these instructionsbecome
incorporated into x86 processors from suppli‑
ers other than Intel remains to be seen: but
Intel has given enough advance notice that
there is plenty oft ime for CPUcloners to get
to work, and they have much to gain on per‑
formance grounds by emulating these
instructions.

One goal: multimedia
Intel suggests that these new instructions
have been specifically targeted at the multi‑
media application because it’s in this area
that it sees substantial growth occurring.
What’s interesting is that, at relatively little
cost in terms of silicon, Intel has achieved a
performance boost of 1.5 to 2 times for many
applications, roughly equivalent to that nor‑
mally only obtained from a complete new
generation of processor technology.

Of course, there are some advantages
from Intel’spoint ofview in usingMMXtech‑
nology rather than completely re-engineer‑
i n g its processors. For o n c e , the burden
(a lbe i t a small o n e ) of taking advantage of
the new speed-ups is placedon the program‑
mer, rather than on the CPU designer. Sec‑
ondly, over the years Intel has had to be
extraordinarily imaginative in its implemen‑
tation of superscalar and dynamic execution
technology to squeeze more and more perfor‑
mance from the x86 CISC design ‐ a design
with many features (such as the flags regis‑
t e r ) which impose awkward restrictions on
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scaleability ‐ so the requirement for a con‑
siderable amount of ingenuity has been
saved, or at least postponed for a while.

Performance is very important for Intel,
nowthat theAlpha is beingtakingseriously.
Intel is coming from way behind in perfor‑
mance terms: in the sameweek astheMMX
announcement, Digital launched 366 and
400 MHz samples of the Alpha 21164, with
433 and 500 MHz versions to follow later in
the year ‐ the 500MHz version will appear
at about the same time as the P55C. See
Table 1 for comparative performance.

Intel is not unique in producing instruc‑
tions specifically aimedat improvingperfor‑
mance of multimedia applications. Sun’s
UltraSPARCtechnology includes the Visual
Instruction Set (VIS), designed to dramati‑
cally increase a processor’s throughput by
executing complex graphics operations on
the chip. VIS instructions include pixel
arithmetic, format and conversion instruc‑
tions, also capable of operating on several
pixels (8- or 16-bit)at once. Forexample, one
VIS instruction calculates the sum of the
absolute differences between two 8-pixel
vectors. Without VIS, this operation would
require48 instructions.Sunclaims that VIS
provides a four times or higher speedup for
most of the time-critical computations, for
video decompression for example.

Choiceof instructions
Introducing new instructions to the well
established 386 set is amajor step for Intel.
It was necessary for Intel to choose instruc‑
tions that would benefit asbroad a range of
applications as possible, for the minimum
possible payment in terms of silicon. What
Intel did was to work with developers of a
wide range of applications to identify the
compute-intensive routines.

They found that over the software appli‑
cations analysed, which included graphics,
MPEG video, music synthesis, speech com‑
pression, speech recognition, image process‑
ing, games, video conferencing and others,
themost compute-intensive routines shared
many common features, including small
integer data types (typically, 8- or 16-bit),
small, highly repetitive loops, and frequent
multiplies andaccumulates.

The MMX instructions are based on a
technique called SIMD (Single Instruction,
Multiple Data ) where an instruction works
onmany different data items in parallel (for
example, one instruction adds eight pairs of
8-bit numbers,heldwithin 64-bit registers).
The new instructions are not privileged.

Al l MMX instructions use the normal
x86 addressing modes, and the same two‑
operand (source and destination) encoding
schemes. No MMX instructions affect the
conditionflags.
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Compatibility
Of course, retaining compatibility with
existing applications and operatingsystems
was a primary design goal. For these new
instructions to beeffective they needednew
registers to operate on. The difficulty is, of
course, that these new registerswill have to
be saved when operating context switches.
To overcome this problem Intelhasmapped
the eight 64-bit wide MMX registers onto
the mantissa portion of the floating point
registers: existing operating systems wil l
thus automatically save and restore the
MMkX registers when they save and restore
floating point state. MMX registers are
mapped to the physical floating point regis‑
ters, not relative to the logical one indicated
by the Top of Stack bits.

Of course, the downside of sharing the
floating point registers in this way is that an
application cannot mix MMX and floating
point instructions, for they use the same set
of registers. The reality is that this really
won't ever bea problem to the type of appli‑
cationwhichMMXis designed to help; float‑
ing-point instructions won’t be in use in
these tight, hand-coded, inner loops within
multimedia programs.

Floating-point and MMX code can be
used in the same application, as long as a
few simple rules are obeyed. Currently,
there’s an unwritten rule that the floating
point stack is always left empty (although

Processor SPECint95 SPECip95_
Alpha 21164 400 MHz 117 15.9) 37
IntelPentiumPro200MHz 8.09 6.70

Table 1- Comparativeperformance

any responsible programmer would explic‑
i t l y clear it rather than relying on that
assumption).To coexistwithMMXcode that
rule should be followed at the end of any
floating-point code segment. An instruction
has been created for this purpose, EMMS,
which the programmer can use to explicitly
clear the MMX registers at the end of any
MMxX code segment, thereby leaving the
floating point registers empty.

Careful readingof the documentation is
essential, as there are a fewminor things to
watch out for. For example, if the coproces‑
sor emulation b i t (CRO.EM) is set, an
attempt to execute an MMX instruction
results in an invalidopcodeexception(inter‑
rupt 6). This happensbecausewhenCRO.EM
is set the operating system assumes that
software emulationoffloating-point instruc‑
tions is in use, and won't save and restore
the floating point registers (and hence the
MMkX registers).

The new instructions all use reserved
opcodes. Sothat applications developed for
MMxX can bewritten to r u n on non-MMX
processors, the CPU ID instruction can be

unsignedwith saturation
signedwith saturation

EXE: The Software Developers’ Magazine

Table 2 -‐ Instruction summary
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used to determinewhether MMX technology
is present, usinga code fragment like this:

; r e q u e s t f e a t u r e fl a g s
mov EAX , 1
CPUID
7 t e s t MMX p r e s e n t b i t
t e s t EDX , 1 SHL 2 3
j n z MMX_technology p r e s e n t

Four datatypes
MMxX technology uses four data types. The
eight MMX registers are each 64 bits long
and the data types typically consist of
smaller data items ‘packed’ into these 64-bit
registers, as follows:

@ packedbyte ‐ eight bytes packedinto one
64-bit quantity

@ packedword ‐ four words packed into one
64-bit quantity

@ packed doubleword ‐ two 32-bit double
words packed into one 64-bit quantity

@ quadword- one 64-bit quantity

These data types are designed to fit well
with multimedia data types. For example,
graphics data are typically represented by8‑
bit pixel quantities. With the packed byte
data type, an MMX instruction can operate
on eight 8-bit pixel values at once. Data ele‑
ments are packed rather as you would
expect (see Figure 1) .

Instructiontypes
A summary of all the new instructions
included in theMMX instructions set canbe
found in Table 2.TheMMXtechnology intro‑
duces some new arithmetic types: addition
and subtraction (signed or unsigned) with
saturation. Intel found that muchmultime‑
dia data representing real-world analogue
values, suchasvideo andaudiovalues,hasa
limiting maximum value. During addition,
programmers often have to check for wrap‑
aroundand then performsoftware ‘clipping’,
or ‘limiting’, to return the result to the satu‑
ratedvalue. Forexample,you can’t get more
white than white!

Figure 2 shows how, in Intel’s saturation
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arithmetic, adding two values that would
normally overflow, instead, produces a
maximum result. The example uses
unsigned saturated addition of two 64-bit
quantities containing packed 16-bit words.
Normally, we would expect 0xEFFF +
0x2000 to beOxOFFF, a wrap-around value.
With saturation, the result is limited to the
maximum value appropriate to the data
type, hence 0xFFFF. The newMMX instruc‑
tion set does also include wrap-around add,
whereby OxEFFF + 0x2000 does become
Ox0FFF. In this case, the overflow bit is lost
(completely lost: no flag bits are set).

Many signal processing algorithms such
as vector-dot products, matr ix multiplies
and various sorts of filters make extensive
use of multiply-accumulate operations. The
packed multiply add instruction (PMADD), is
directly addressed at these algorithms. Fig‑
ure 3 shows how it works on two MMX reg‑
isters each containing four 16-bit word
values. The PMADD instruction does four
multiplies and two adds.As can beseen, the
PMADD instruction uses 16-bit packed data
and produces a 32-bit packed result. Multi‑
ply-accumulate operations would typically
require this result to be added to another
register, usedasan accumulator.

Another very usefulgroupof instructions
are the compare instructions.These actually
create a data value asa result of a compari‑
son, rather than setting a condition flag.
Operations requiring selection of different
data values following comparisons occur
very widely in signal processing; the most
obvious example is the Chroma keying
‘weatherman’ situation. The example in Fig‑
ure 4 uses the compare-equal instruction
PCMPEQW to test for the blue background.
The result will bea bit-mask that we can
then use to mask out the weather map.Note
that read-modify-write is stil l required to
apply the mask to amemory image; there’s
no short-cut to that part of the operation.

There is a number of 64-bit bitwise logi‑
cal instructions which help with using the
data result to process the two images. To
select the weather man, we use PANDN (an
AND NOT instruct ion) to block out the blue
background. To select the weather map, we
use PAND; finally, we can combine the two
intermediate results to produce the final
image using POR. This example uses 16-bit
pixels but 8-bit pixels can be handled in the
same way. Considerably fewer instructions
are required using MMX technology, condi‑

63 5655 4847 4039a
Figure 1 - Packed byte format
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tional branches are saved, and several pixels
can behandledat the same time.

The pack and unpack instructions are
there to convert data between different
packed data types, for example by unpack‑
ing bytes into words, or by packing words
into bytes. Often, in the process of executing
analgorithm, ahigher precision is neededat
some stage than the source and/or the desti‑
nation data type, so an unpack-calculate‑
pack sequence can be used.

Performance improvement
The impressive speed advantage that Intel
is promising comes from two sources. Per‑
formingarithmeticonseveral data elements
at once is much faster than doing it one at a
time: addingfour words in one instruction is
four times faster than using four separate
instructions.All the MMXinstructionsoper‑
ate in one cycle, except the multiply/add
instruction which takes three: but the
pipeline features of the Pentium and Pen‑
t ium Pro mean that one multiply/add
instructionmay beissuedevery cycle, result‑
ing in an effective single-cycle instruction
time.

The other reason for the speed-up is that,
quite often, the new MMX instructions are
replacing code that included conditional
jumps. Conditional jumps have severe per‑
formance implications for a deeply pipelined
processor such as the Pentium Pro, espe‑
cially when working on multimedia data,
where the randomnatureof the data makes
accurate jump prediction ( o n which the
processor relies to keep the pipeline fu l l )
more difficult. Hence, elimination of the
jumps needed for comparison and overflow
checking wil l result in a greater-than‑
expectedperformance boost.

Application examples
Here’s an example of using the PMADD
instruction in a vector dot-product calcula‑
tion. Vector dot products occur very widely
in algorithms which process natural data
such as images and sounds. In this example
we'll multiply and add the elements of two
eight-element vectors, a ( ) and c(), each con‑
taining 16-bit values:

x=Yali)*c(i)
Normally,we'd have to loadandmultiply the
eight pairs of terms individually, requiring
eight multiplication instructionsand seven
additions. In fact, the total number of

2 4 2 3 1 6 1 5 8 7 0

Vol 10-Issue 12/ May 1996



"The features you need to manage large VB projects."
Neil Hewitt, EXE magazine, April 1996

Visual Basic Analyst Bug Tracker
e r l i e n E n e

Sale) doin) Sb ete sas ae m i v ic m c
e v e n t
e a m e o e t noes s  p e n o r n y
‘ m o a nperere erSen en
ara sa=oe

@Analyze existing VB projects
@View VB code structure graphically
@ View changes
@Add user-definedattributes
@Create reports
@Record schedule, status and test

information, requirements & specs

@Recorddefects, incidents and
@suggestions
@Powerful but simple to use

Maintain structured logs with full
status information

Understan co-operative
applications

W e c a n m a k e y o u r l i f e e a s i e r !
D i s t r i b u t e d b y :

Q B S S o f t w a r e L t d G r e y M a t t e r L t d M R C A s s o c i a t e s S y s t e m S c i e n c e
1 1 B a r l e y M o w P a s s a g e P r i g g M e a d o w A l p h a H o u s e 1 - 6 B r a d l e y ' s C l o s e
L o n d o n , W4 4 P H Ashburton H i g h S t r e e t W h i t e L i o n S t r e e t

D e v o n , T Q 1 3 7 D F Crowthome L o n d o n , N 1 9 P N
B e r k s , R G 1 1 7 A D

T e l : + 4 4 ( 0 ) 1 8 1 9 5 6 8 0 0 0 T e l : + 4 4 ( 0 ) 1 3 6 4 6 5 4 1 0 0 Tel : + 4 4 ( 0 ) 1 3 4 4 7 7 2 9 8 8 Te l : + 4 4 ( 0 ) 1 7 1 8 3 3 1 0 2 2
F a x : + 4 4 ( 0 ) 1 8 19 5 6 8 0 1 0 = F a x : + 4 4 ( 0 ) 1 3 6 4 6 5 4 2 0 0 = F a x : + 4 4 ( 0 ) 1 3 4 4 7 7 8 9 1 6 = F a x : + 4 4 ( 0 ) 1 7 1 8 3 7 6 4 1 1

© V i s u a l S o f t w a r e E n g i n e e r i n g L t d , Tel: + 4 4 ( 0 ) 9 9 0 5 6 1 2 4 6 F a x : + 4 4 ( 0 ) 1 8 6 5 7 8 4 2 8 6
Email: e x p e r t @ s o f t e n g ‘Web: h t t p : / / w w w . s o f t e n g . c o m

V i s u a l E x p e r t i s a t r a d e m a r k o f V i s u a l S o f t w a r e E n g i n e e r i n g L t d
V i s u a l Basic i s a r r e g i s t e r e d t r a d e m a r k o f M i c r o s o f t C o r p o r a t i o n i n t h e U S A a n d o t h e r c o u n t r i e s ,



instructions requiredwithoutMMXtechnol‑
ogy is about 40. UsingMMX technology, we
can load fourof the a()vector’s elements into
oneMMXregister withjust one instruction,
and then use the PMADD instruction (which
can take the memory location of c() as an
operand) to multiplywith four of the c() vec‑
tor’s elements. PMADD also adds two of the
pairs for us. Asecond PMADD can beused in
the same waytomultiply the other four ele‑
ments of the two vectors. We now have two
intermediate results, each containing two
terms; to add these four terms together, we
use a couple more adds together with the
appropriate shifts to ensure the right preci‑
sion. Even includingthe final store instruc‑
tion and any packing/unpacking that might
be required, we end up with around one‑
third of the instructions, and most of them
execute in one cycle.
Another example which shows off the

MMkX instructions to good effect is Alpha
blending: when one image dissolves to
another, for example,a frog to a princess.To
achieve sucha dissolve, weneedto multiply
the intensity of each frog pixel by one alpha
value (gradually moving from 255 to 0), and
each princess pixel by another (gradually
moving from 0 to 255). This is an obvious
candidate for the PMUL instruction:wemul‑
tiply the frog pixels by one value, and the
princess pixels by another, and then use
PADDto add the results.

In this case, we're dealingwith 8-bit pix‑
els, but the PMUL instructions only work on
words. To start with, we'll have to unpack
the 8-bit data to 16-bitMMXregister format,
and to finish up, use a pack instruction to
return the 16-bit result to 8-bit format: with
saturation,of course.

To carry out this operationwithMMXon
a640 x 480resolutionimage throughall 256
possible alpha values would result in about
half-a-billion instructions. The same opera‑
t ion without MMX requires about three
times that number.

How to useMMX
The first step in considering when to use
MMxXtechnology is to identify those areas of
integer code which are most heavily used,
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Figure3 ‐ The new instructionpackedmultiply add:PMADDdoes four
multipliesand two adds

Figure4 ‐Thecompare-equal instructionPCMPEQWto test for the bluebackground

because it’s those areas where the benefit
wil l potentially be the greatest. Intel is
developing an application profiling tool,
VTune,whichwill assist the programmer in
carrying out this task. VTune will appear
later in the year and will offer other hints,
such as the efficiency with which the
pipeline and execution units are being
employed.

Ifyoucurrently usefloating-point code, it
might be worth considering whether you
really needthe precision anddynamic range
offered by floating-point. If not, using inte‑
ger MMX code would produce a substantial
performanceboost.

Those routines where MMX technology
canbeusedshouldbeplacedin alibrary rou‑
tine, or DLL, and then only used if cPUID
reports the presence of MMX. Ideally, pro‑
grammers will go beyond this, and rather
thansimply makingthe programgofaster if
MMkX technology is present, they will offer
the user additional features.Forexample, in
3Dgames, the sky is oftendepicted asasin‑
gle, flat colour. When MMX technology is
presentthe programmercoulddecide to offer
the user a full 24-bit graduated colour sky,
and perhaps yield the same performance as
the flat colour alternativewith noMMX.

The programmer has the choice of
inspecting the CPU I D bi t at run-time or
install time. Onbalance,run-timeseems the
better option, to avoid the situationwhere a
user buys an MMX-equipped CPU to

EXE: The Software Developers’ Magazine

upgrade performancebut thenwonders why
nothinghappensbecausetheMMXcodewas
never installed...

MMxX technology is targeted at routines
that arecompute-intensive andwhose speed
is critical to the applicationasawhole. Gen‑
erally, routinessuchastheseare hand-coded
in assembler. High-level language support
will neverthelessbeavailable,Microsoft has
madeacommitment to releasingaversionof
VisualC++ with MMXsupport.

The advent of new instructions to the
Intel x86 architecture is quite an exciting
time for programmers and users alike. The
expected performance benefits can result in
faster video, better graphics, and much
lower processor overhead when handling
both visual and audio material. The chal‑
lenge to programmers is not simply to speed
up their applications, but to identify those
areaswhere thehigherperformanceofMMX
technology allows them to offer the user
additional features and functionality. L

Andrew Ward isa freelancejournalist with
programmingexperience rangingfromwrit‑
ingdevice drivers to developingapplications
in Basic, VBandC.He can bereachedat
andrewward@cix.compulink.co.uk.
Formore informationonMMXcheck Intel’s
specialMMXpageat
http:/ /www.intel.com/pe-supp/
multimed/mmx/.
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> Create your own custom "views" that instantly display information from

Track Record's database, based on any criteria you choose.
> Create fully configurable graphs and charts showing current project information.

Flexibleaccesscontrols let you set group permissions; help preventerrors.
» NEW! Customize Track Record's database interactively to fit your needs.
= NEW! Automated “engineers” step you through complex tasks.
> NEW! OLE Automation support makes it easy to extract information for

Semeasct me rece ! If you want to finish
your next software

development
project in record

time call
01707 278300

®, CIRCLE NO. 631

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

Take control of your
software projects!

Developing software means juggling hundreds
of details. Let just one fall through the cracks,
and you are in for headaches. Wouldn't it be
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he recent joint meeting of X3J16/WG21 (responsible for
drafting the C++ standard) in Santa Cruz was the most
tense for several years. Throughout the week a Sword of
Damocleshungover our heads.Persuadingthosewith the
power to snip the thread to leave it hanging for another

four months consumed quite a few hours. An issue which can bring
suchcommitteessoclose to self-destruction is clearly an important one.
Thoughmany issueswere clearedup andmuchconstructivework was
done duringthe week I amgoing to focus onthe unresolvedproblem.

Expectations
Ever since the publicationof TheAnnotatedC++ReferenceManual in
1990,C++ programmers haveexpected that templates would besepa‑
rately compilable. Unfortunately,manyhaveassumed that this would
besimilar to the separate compilation of normal source code.A little
reflectionwill convince you that this could not haveworked. The only
context needed for compilationofanordinary source code file, without
any template instances, is that providedby includedheaderfiles.Code
compiledat remote locationscanbebrought together and linkedto pro‑
duce an executable. The adoption of coding styles that capitalise on
this facility is one of the hallmarksofC/C++ professionalism.

The introductionoftemplates dramatically changes the situation.
Somehow your development tools have to generate specific code to
instantiate the required instance of a template in the context of its
use. There are two main ways in which this might be achieved: to
generate the code at the point of instantiationor tomakecode gener‑
ation a separate activity.
In order for the secondofthese to work, informationabout the con‑

text ofthe pointof instantiation,ie informationabout the file usingthe
instanceandall its dependencies, mustbemadeavailable at the point
where code is beinggenerated.There aremanyways in which this can
bedone, however compiler implementers currently have severe reser‑
vations about their ability to provide this route efficiently enough ( o r
even at a l l ) tomake it attractive to users.

The first option seems easier but requires that the template code
(rather thanjust the declarations)be available at the point of instanti‑
ation.Then thecompiler can generate the source code in situandcom‑
pile i t . All popular compilers use this method. It suffers from a very
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serious limitation: the programmer cannot separate the interface
(header file) fromthe implementationofatemplate. Donotget misled,
usersof templates will always needaccess to template source code in a
way that is not necessary for non-template source. You cannot have a
library ofcompiled templates analogous to ordinary libraries.Vendors
of template libraries will need to distribute source code (encrypted or
shrouded if they wish).

Many of you who have become familiar with usingtemplates may
wonder what the problem is with this approach, ie making template
source visible at the pointof instantiation/use.Consider:

filed.
wb Char); ‐ //some, functiondeclaration
template <tupenomeT>
inkg(Tt) £
retumf (static_cast<char>t);

filed.cpp
include "filel.W"
Himdude <iostream.h?
wt 4(double); //declaration fa.user’function.

coul KF(1); 1/ lime
(1.0);

This example’s purpose is only to highlight the problem.Without the
inclusionof £i le1.h, f ( 1 ) in lineA binds to the user-written £ ( d o u ‑
b l e ) ,but once £ i l e 1 . h hasbeen includedit will bind to the template
provider's £ ( c h a r ) as this will bea better choice under the rules for
overload resolution.When includingthe template definitionsaswell as
the declarations, all the declarations which the template code relieson
mustalsobeincluded.This changes the context of the user-writtenfile.
This problemcan befixed by careful use of namespaces (interestingly,
this was not the reason that namespace was introduced intoC++).

Unfortunately,there is amuchworse problemwaiting tobite.Stan‑
dard Cheader files may contain #defines for lower case identifiers.
For example s t r l e n ( ) i n s t r i n g . h may b e a macro. I n a similar
fashionyoumayfindotherpeculiaritiesin user-writtenheaderfiles.As
soon as any such header file has been included, even indirectly
(nested), your code isvulnerable. The namespace facility will nothelp
because preprocessor directives haveno regard for scope. For this rea‑
sonwewant tominimisepromulgating #def ine directives via nested
# i n c l ude directives.

The above strongly suggests to separating the point of code gen‑
eration from the point of instantiation. Wedo not want to include
anythingother than the necessary declarations into our code. Sowe
want to rewritethe above simplistic example asis shownat the top of
the next page.

This simple case should cause no problem. However note that we
now have some subtle dependencies brought about by the order in
whichheaderfilesare includedin f£ i l e2 . cpp . #define directives are
still a menace, and the exact locationof declarationsmust behandled
correctly. In realcodewithmany templates, some taking templates as
their template parameters (quite acommon phenomenon in the Stan‑
dardTemplateLibrary)weare very vulnerable.Worsestill,many com‑
piler implementersare uncertainof their ability to provide acompiler
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filet.opp
wb Char); ‐ //some function declaration,
template <tupenameT>
wt g (T t) £

retumf (static.cast<char>t);

fluke
teplate typename, +#T>
wh g (T t);
file2..cpp
windude "filed"
Hindude<iostream.h>
wt F(double); ‐ //declaration,a. user'sfunction.

cout <<F(1); // laws
cout{9 (1.0);
return,3

5
that can resolveall the issuesin asensible time. Wesimply donothave
any experience of this kindof implementation.

Designversus implementation
Currently, the C++ Working Paper requires implementers to support
both mechanisms.Strictly speaking it only requires support for ‘sepa‑
rate template compilation’ as the user can force the semantic effect of
the other. The problem at the meetingwas that many of the compiler
implementershad bandedtogether to support a motion to remove the
requirement for support for ‘separate template compilation’. The lan‑
guage designers were near apoplectic at what they viewed asemascu‑
lationof the C++ template compilation model.

Some of us could see that the push for a decision was badly timed.
There are still anumberof technical issues that needto beresolvedto
get the more advanced features of templates to work reliably (indeed,
there aresubstantial parts of the standard library that cannot becom‑
piledbyany existingcompiler ‐ worth rememberingwhen you see ven‑
dors make claims for their implementations of the C++ Standard
Library).It seems possiblethat the necessary technical work to fix this
may result in solutionswhichconvince compiler implementersthat the
‘dragons’ lurking in ‘separate template compilation’ are noworse than
those in ‘includeall template compilation’.

Theupshotofhoursofpeace brokeringwas that X3J16 passed(by
a majority of 3 to 1)a motion to remove the requirement for support
for ‘separatetemplate compilation’ followed byamotionto reconsider
(passedwithout descent) that was tabled ti l l the next meetingwhich
will happen in Stokholm in July.

We have a four month stay of execution in which to persuade one
side or the other that ‘separate template compilation’ is or is not tech‑
nicallyviable. Clearly withsuchamajor issueonthe table, the planned
vote on registering the Working Paper for a second Committee Draft
ballotcould notgoahead and has beenpostponed till July.

Last month’s problem
What should you write asthe first three linesofa compare function to
be passedto q s o r t ( ) ?

Ihavetoadmit that I amhorrifiedbythe numberoftimes I see pro‑
grammers, who believe they are competent, start with:
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wk compare (constT* t1,c o n s tT * t2)
Then they put their compiler warning to sleep with by using
i n t ( ) ( c o n s t v o i d *, cons t v o i d *) compare in the call to
q s o r t ( ) . Surely such a blatant information hiding cast must be
wrong. q s o r t () will bepassingthe addresses of the data elements as
vo id* , these neednotbeeither the samesizeorthe same layoutasT* .
It is perfectly possible that s i z e o f ( v o i d * ) != s i zeo f ( T * ) . Even
though this may seem unlikely,why take the risk?

Think of all the other errors that you may hide by using such a
cast. For example, suppose you carelessly declare your comparison
function as:

wh compare (T t l , T t2);
Any necessary casts should be made as late as possible.You knowthat
q s o r t () is going to pass the addresses of elements as c o n s t vo id *
and your code should reflect this knowledge.

ink compare, Const v o i d* vi, const void * v2) £
conot T* t ] =(constT*) v1;
const, T * t2 = (constT*) vd;Ch

One thing that C guarantees is that casting a pointer to a v o i d * and
then back to its original type will reproduce the original value. With
our function written this way, the compiler will generate v o i d * point‑
ers to the data that weare sorting, which wethen explicitly cast back
to what weknowthey are. If weusethe wrongcomparison function for
the array we are sorting wemay still get silly behaviour but neither
style will protect against incompetence.

Sadly, many books present sorting strings using s t r e m p ( ) a s a n
exampleof usingq s o r t ( ) . This works becauseC specifically requires
compatibility for v o i d * and c h a r * (wh ich carries the requirement
that cha r * shall have sufficient capacity to represent all other object
pointers). I wonder how many technical reviewers notice such
instancesofpoorly chosenexamples that mustwork but that cannot be
safely generalised.

This month’s problems
What should you consider when using g s o r t () in a C++ program?
Think carefully asthis is far from beinga trivial question.

/* Various included headers*/
enum, BOOL (FALSE, TRUE);
iw main) £

cout K O>1 ? FALSE : TRUE;
; telum 0;

This month’scode problemcontains one unlikelyelement and one very
subtledefect.Mostofyou shouldget the first butmany of you will even
want to deny that there is a second.

If you want to respond directly to me, I am happy to receive email
at francis@robinton.demon.co.uk. a

Association of C/C++ Userssubscriptions: individual£14, student £7,
corporate £75, Overload & C++ SIG£15 (+ ACCUmembership). For
further informationaboutACCUwrite toFrancisGlassborow, 64
SouthfieldRoad,Oxford, OX4 1PA, ring01865246490oremail (wi th ‑
out contents) info@accu.org.
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F h e C V i d e o C o u r s e
( h i s comprehensive training c o u r s e ,
akes you from beginner to proficient
> programmer in the shortest time
vossible. Designed specifically for
Video, the course features advanced
lisplay techniques to produce a
visually stimulating presentation. By
<eeping your interest level high, the
‘ideo ensures that your retention level
s also high. The entire C language is
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he course in approximately 60 hours.
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inything about C when you start the
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C++ and object oriented techniques in
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everyday situations. This approach
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BorlandC++
Developmen
uite5.0

Fisbe ,- °

or the last few months ,
Borland has created a con‑
fusing situation for BC++
users. We started off with
C++ 4.5 which was then

upgraded to 4.51, 4.52 and eventually to
4.53. The only way ofge t t i ng 4.53 (according
t o Bo r l a n d ) was t o get hold o f a copy o f the
16-bit CodeGuard diagnostic ut i l i ty which
comes with the necessary files to patch 4.5x
up to the level of 4.53. This, despite the fact
that the online CodeGuard documentation
specifically tells you to replace the patched
version of4.53 with agenuine v e r s i o n of4.53
as soon as possible. Small wonder that peo‑
ple got confused.

Wel l , the dust has finally settled and
Borland has now released a m a j o r new ve r ‑
sion, Borland C++ Development Suite 5.0.
Why ‘Suite’? Well, it includes not only the
C++ development system itself , but also
CodeGuard ( the 16-bit and a new 32-bit ver‑
sion), the PVCS Version Manager, Install‑
Shield Express ( t h e same stripped-down
version of InstallShield which ships with
Delphi 2.0) and new Java development tools.
On my PC, install ing the whole lot con ‑
sumed around 200 MBofd i s k space. A ‘non ‑
suite’ version of Borland C++ 5.0 is
available.

What's new in BorlandC++ 5.0?
At the heart of the Development Suite is
Borland C++ 5.0 itself ( s e e Figure 1). The
Borland IDE(IntegratedDevelopment Envi‑
r o n m e n t ) r u n s only under Windows 9 5 o r

NT and iscapable ofcreat ing 32-bit executa‑
bles for either platform. It can alsocreate 16‑
b i t Windows executables and wi l l even
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(gasp!) st i l l produce
DOS executables for those
who wan t t o w r i t e them
When Borland C++ 4.0 first
appeared,
many others) bemoaned the dis‑
appearance of Borland’s excellent
DOS-based IDE ,but it has to beadmitted
that the age of the DOS IDE is now over.
What's not soclear is whether the old Pow‑
erPack for DOS will work with version 5.0
or whether a new version is in the offing.
( P owe r P a c k i s the add-on which allowed
version 4.x to create protected mode 16/32‑
bit DOS executables and DLLs which exe‑
cuted using Borland’s DPMI-based DOS
extender technology.)

This one-stop approach to program
development continues to offer advantages
over the competing Visual C++ 4.0 system
which targets 32-bit platformsonly. Yes, you
can use the old 16-bit Visual C++ compiler,
but it’s far more convenient being able to do
everything from one environment. Borland
has p u t a lot of emphasis on the much
improved customisation capabilities of the
new IDE. This is achieved through a new,
programmable ‘ObjectScripting’ system ‑
more on that later.

BorlandC++ continues to bethe only sys‑
t em which lets you use 32-bit and 16-bit
VBX controls from inside your 32-bit appli‑
cation. It supports level 2 and level 3VBX

I (along with
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Borland’s new 32-bit
version of C++ is more than

just a compiler. Dave
Jewell reviews this multi‑

talented development

c o n t r o l s .
This is a t remen ‑

dous plus point for those
developers whose existing 16-bit

applications are heavily dependent on
proprietary VBX components.

ObjectScripting
You may recall that some years ago, Borland
purchased the rights to the popular Brief
programmer’s editor and subsequently
resold this product under i ts o w n name.
Ever s i n c e that t ime, it’s been anticipated
that a future version of Borland’s develop‑
ment tools would incorporate the same, C‑
like macro language which made Briefsuch
an incredibly versatile tool. Wel l , it looks
like this is i t .

Rather than talking about macros, Bor‑
land refer to ‘cScript’ asa ‘scripting’ language.
Using cScript, you've got access to the same
low-level primitives that the Borland devel‑
opers used when putting the IDE together.
Unlike Br ie f , which employed a separate
macro compiler to pre-process macro source
code, a cScript script is transparently com‑
piled into p-code when first loaded intomem ‑
ory and is then directly executed by the
interpreter built into the 5.0 IDE. A script
source file has an extension of .SPP and a
compiled script has an extension of .SPX.

Vol 10-Issue 12 / May 1996



/ * Make t h e w i ndo

r e t u r n (TRUE):

Figure 1 - The new compiler hasa priority ‘boost’ control for
improvingcompilation speedat the expense ofother applica‑
tions. You can temporarily pause a compilation.

The development environment itself is
extremely customisable. Every user com‑
mandis tied directly to a specific script. You
can modify these asmuchasyou like to pro‑
vide your own, uniquely customised system.
In addition, there’s awhole menudevoted to
an array of other example scripts which are
designed to show the power of the scripting
system. For instance, try typing g e t in your
sourcefile andthen ‐ takinggare to leavethe
insertion point where it is ‐ select ‘API
expander’ from the menuof example scripts.
This will pop-upa listbox of all the run-time
library calls whose namesbeginwith g e t . I
selected ge t cwd whereupon the script com‑
pleted the function name in the source win‑
dow, added the type declarations for the
needed parameters and politely reminded
me that I needed to include the D I R . H
header file before using the function ‐ cute!
There’s evena script to fire up Netscapeand
connect you to one of the BorlandWeb pages.

The most important thing to bear in
mind is that these scripts aren’t applicable
only to the editor. The script language pro‑
vides interfaces to the IDE, the menu sys‑
tem, the debugger and even the script
engine itself. cScript is object orientedand ‑
like C++ ‐ is based around the concept of
classes. It’s definitely not a toy language ‑
you can make calls to DLLs (including, of
course, theWindowsAPI itself),andyou can
control other applications via OLEAutoma‑
tion. Let’sjust hopethat it doesprove to bea
major productivity aid ‐ I have visions of
scores of programmers spending their time
tweaking the development environment into
their personalvision ofNirvana rather than
gettingonwith thejob in hand!

Scripting aside, the IDE can be cus‑
tomised on another level via a set of OLE
interfaces, source for which is includedwith
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the compiler.The integratedresourceeditor,
debugger, AppExpert and ClassExpert all
make use of these interfaces. One thing
that’s very clear ‐ Borland certainly prac‑
tices what it preaches. The IDE and devel‑
opment tools are al l wri t ten in C++ and
make extensive use of the OWL framework.

Integrated resourceediting
Like Visual C++, resource editing is now
fully integrated into the development envi‑
ronment. Clicking on the name of a resource
script file in the project window opens up a
tree-structured view of all the resources in
your project. You can then click ona specific
resource to bring up the editor for that
resource type. The dialogbox editor is partic‑
ularly noteworthy ‐ it provides full support
for the new Windows 95 common controls
(seeFigure2). Borlandhas done amorecom‑
pletejob here than it didwithDelphi2.0; the
animationand toolbar controls,bothconspic‑
uous by their absence in the Delphi Compo‑
nent Palette, are there. Speaking of which,
the dialog editor now sports a very Delphi‑
like tabbedpalettefromwhichyoucan select
VisualDatabaseTools controls, common con‑
trols, any OCX and VBX controls you have
installedand soforth.

Although the integrated resourceediting
is certainly convenient, I can’t help feeling
that the Resource Workshop, which was a
perfectly good utility has been needlessly
sacrificed. It would be nice to think that it
was still under development.

The new VDBT (Visual Database Tools)
are based around the same 16/32-bit Bor‑
land Database Engine used by Delphi. As
with the Delphi system, it’s possible to build
a great-looking database application with‑
outwritingasingle lineofcode. Bydropping
a number of components onto a form and
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Figure 2 ‐ BorlandC++ 5.0 sports fully integrated resourceediting
alongwith a very Delphi-like component palette which includes the

Windows 95 common controls anddata-aware components.

connecting them together using their vari‑
ous properties it all just happens. Again, as
withDelphi, the database controls allowyou
to see live data even while you are putting
together a form in the IDE.

Debuggingcapabilities
The IDE’s integrated debugger has been
much improved.Those of uswho spenda lot
of time doing system-level programming
tend to regard integrateddebuggers asinfe‑
rior. Part of the reason for this is the fact
that you can’t usually get a CPU view. If I
can’t see what machinecode the CPUis exe‑
cuting, the state of the flag registers, etc.,
thenI feel as if I’m debugging in the dark.
Obviously, you don’t needthis levelof detail
in day to day application development, but
when you're executing some DLL routine
with the wrong calling convention, tracing
througha bit of in-line assembler code or
evenfind yourself in themiddleofa compiler
code-generation bug (yes, it has been
known!) it’s very important to beable to see
what’s really goingon.

Thankfully, the integrateddebugger now
supports a full CPUview (seeFigure3). The
debugger provides full support for multi‑
thread and multi-process ( on NT only)
debugging. You can step right into an API
call and return to your program source code
wheneverWindowsexecutes anapplication‑
supplied call-back routine such asone of the
EnumXXX<X call-backs or one of your window
procedures.

While on the subject of debugging, it’s
worth pointing out that the 32-bit stand‑
alone debugger (Turbo Debugger for Win‑
dows) supplied with BC++ 5.0 wil l work
perfectly happily with Delphi 2.0 applica‑
tions. These tools come ‘for free’ with Bor‑
landC++ (but notwithDelphi).
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OWL 5.0
As mentioned earlier, Borland is an OWL
devotee itself and used it extensively in the
development of BC++ 5.0. It’snot surprising,
therefore, to see lots of new goodies in the
latest incarnationof this popular library.

By wa y of stressing its emphasis on
multi-platform support,Borlandhas gone to
some remarkable lengths. For example, if
you base your 32-bit program around the
new OWL 5.0 application framework, and
then recompile the program as a 16-bit
applicationtargeted at Windows 3.1, the 16‑
bit version of the OWL library will directly
emulate the Windows 95 common controls
under Windows 3.1! This is a big bonus for
developers who would otherwise have to
choose between plain-looking applications
andnon-portable ones.

There are lots of other new goodies too.
There’s a set of classes which provide OOP‑
based access to the Windows registry, dock‑
able toolbar classes andanother class which
provides an easy-to-use implementation of
an application splash screen.There a r e
classes for providing splitter windows, sup‑
port for ‘recent files’ pick lists, and even an
encapsulation of the WinG Game API.
Another interesting class provides a ‘wrap‑
per’ for makingDLLcalls where you suspect
that the DLL might not exist. This is used
internally by OWL when communicating
with the Windows common controls. If the
wantedAPI isn’t found then an exception is
raised which ‐ in the case of the 16-bit
l ibrary ‐ causes OWL to provide the neces‑
sary emulation support itself.

OWL has been written so that it can be
usedonnon-Borlandcompilers; it reliesonly
on standard language features. However,for
those who prefer to use MFC, Borland has

Borland Cr+ - truetype

LoadString(hinstanct

‘D040I162 l e e
Q040116E push

Figure3 - The integrateddebugger sports aCPUview win‑
dow showingmachinecode instructions,processor registers,
the stack andmore...
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made some changes to the compiler which
improve compatibility with Microsoft's class
library. This is nowthe only majordevelop‑
ment system which doesn’t come with a
licensed version of MFC. It’s been reported
that Microsoft refusedto license the applica‑
tion framework to Borland unless it agreed
to drop the competing (and arguably much
superior) OWL l ibrary. Well, you might
think that sounds l ike typical Microsoft
behaviour; I couldn’t possibly comment...

What I can comment on is the improved
MFC support provided by the new Borland
compiler. Borland lists ten different lan‑
guage ‘adjustments’ which become active
while MFC compilation support is enabled.
In addition, the Borland compiler makes a
minor patch to the MFC source code which
makes it more compatible wi th ANSI/ISO
C++. This patch is backwards-compatible
with Visual C++ so all your code wil l st i l l
work with theMicrosoft compiler. To quote a
rather barbedcomment from Borland, ‘MFC
makes use of “bool” as a variable, while the
ANSI/ISO committees state that it is a type.
It is rather difficult toget a compiler to
understand one word as both a type and a
variable...”

Languageenhancements
Borland C++ has supported templates,
exceptions andRTTIfor some years, but the
compiler now includes support for name‑
spaces as well. Additionally, the new C++
keywords mu t a b l e , e x p l i c i t , t y p e n ame
and b o o l (see comments on MFC ear l ier )
a re supported and the package includes a
copy of the coveted Standard Template
Library (STL).

There’s support for a complete set of
alternative operatorswhich replace the
standard C++ operators on non-US key‑
boards which don’t have &, *, | and other
keystrokes.Youmay recall that way back in
1987/8 the ANSI standards committee tried
to solve this problem by using so-called tri‑
graphs. All it really d id was to reduce any
source code tomeaningless hieroglyphics! As
an example, consider the following:

/ / S t a nda r d C w i t h o u t t r i g r a p h s
i f ( bD o n e | | b A b o r t ) S i g n a l E n d ( ) ;
/ / W i t h t r i g r a p h s - y u c k , y u c k , y u c k !
i f ( b D o n e ? ? ! ? ? ! b A b o r t ) S i g n a l E n d ( ) ;

With the new keywords, this can bereplaced
by:
i f ( bD o n e o r b A b o r t ) S i g n a l E n d ( ) ;

In addition to o r , you also get and , n o t ,
n o t _ e q , b i t a n d , and_egq, b i t o r , o r _ e q ,
x o r , x o r _ eq , and comp. All pretty obvious,
really. Since Borland C++ uses exactly the
same parser for 16-bit and 32-bit applica‑
tions, these language extensions are always
available anddon’t l imit portability between
Win16 andWin32.

There are n ew code optimisation
switches and there’s an alternative Intel‑
supplied back-end code generator which
( l ike the famed Watcom optimiser) is capa‑

Oe
St reanToken ise r s t = new StreanTokenizd |
s t . e o l l s S i g n i fi c a n t ( t r u e ) ;
st.commentChar ( ' # ' ) ;

w h i l e ( t r u e )
e@ritch ( s t . n e x t To k e n ( ) ) (

Figure4 ‐ Although the Java debugger is crude in comparison
to native C++ debugging, it’s apretty impressive utility when

you realise that it is entirely written in Java itself.
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ble of optimising across function boundaries
and supports PentiumProcode generation.

Even the 16-bit linker has hada bit of
work done on i t . Borland has finally added
the ability to ‘chain’ fix-ups in an executable
file, something that I told themneededdoing
at least three or four years ago. Microsoft’s
development tools have done fix-up chaining
for quite some time ‐ it’s a technique that
improvesexecutable loadtime andcan signif‑
icantly reduce the size ofyour executable file.

Butwhat about Java...?
One of the most interesting capabilities of
Borland C++ 5.0 is the built-in support for
Java development. As you'll probably appre‑
ciate, Java is a sort of stripped-down C++
subset which allows developers to create
platform-independent applications which
can be deployed over the Web and executed
via a run-timemodule oneachworkstation.

The DevelopmentSuite includesfull sup‑
port for Java program development includ‑
ingavisual debugger andAppAccelerator, a
just-in-time compiler which hooks into the
Java interpreterandwhich is claimed to r u n
your application up to ten times faster than
it would do if using the conventional inter‑
preted-only run-time approach.

When you create a new Java project, the
TargetExpert asks you if youwant to r un the
AppExpert for Java. This Expert is itself
written in Java and is an interesting exam‑
ple of what can bedone. Evenmore impres‑
sive is the Java debugger which is written in
Java (see Figure 4) . In fact, Borland has
stated that it plans to create an entire Java
development system ‐ written in Java. It
wil l form the core of a powerful cross-plat‑
form development tool.
Quite a number of example Java pro‑

grams are includedwith the packageand‐ if
you have Netscape or another Web browser
installed ‐ there are links in the online doc‑
umentation which take you to other Java
sites and the Web-based Java reference
manual itself.

On the negative side, the Java side of
things gives every impressionofhavingbeen
hastily bolted onto the product. There is not
awordabout it in theprinteddocumentation
which accompanies the Development Suite.
WhenI tried out some of the sample Java
applications, it was a while before I discov‑
ered that to r u n somethingyou hadto right‑
click on aHTML node within the project
window and then select JavaView from the
resulting pop-up menu! Even less obvious
was how you debugged a Java application:
the online documentation was simply no t
adequate. I also noticed that for every exe‑
cut ing Java application (including the
debugger and the JavaAppExpert), the sys‑
t em created an empty MS-DOS window
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which appeared to sit there doing nothing;
maybe the Java runtime uses some DOS‑
based component. Be that as it may, I was
quite impressed with the sample applica‑
tions and with the capabilities of the Java

language to which I hadn’t previously had
muchexposure.

InstallShieldExpress
As mentioned previously, Borland C++ 5.0
Development Suite comes with a number of
other goodies including the PVCS Version
Manager and a new, 32-bit version of Code‑
Guard, but most developers will be espe‑
cially interested in the new Borland C++
version of InstallShield Express. Although
the ‘Express’ versions of InstallShield
(there’s one for Delphi and one that comes
with Visual C++) don’t have the functional‑
i t y of the full product, they’re nevertheless
very capable installer packages, with the
emphasis on ease of use.

Asyou can see in Figure5,the user inter‑
face is organised as a checklist of tasks
which have to becompleted ‐ not all the var‑
ious steps are essential. Each step expands
out into a tabbed property dialogwhich asks
you a number of questions about the sort of

installation you want such asdefault direc‑
tory, backgroundbitmaps,what executables
are to beinstalled and soforth.

InstallShieldcomes in anumber ofdevel‑
opment system specific flavours because
each variation has installation capabilities
unique to that development environment.
For example, the Borland C++ version is
capable of installing the Borland Database
Engine, ReportSmith, the Local Interbase
Server andwhatever Visual Database Tools
might be required by your program. You
don’t have to figure out how to install these
items yourself ‐ just tell InstallShieldwhat
youwant and let it take care of i t .

Aworthy successor
A number of people have reported that Bor‑
landC++ 5.0 is quite a bitmore resource and
memory hungry than it ’s predecessors.
Undoubtedly, there’s some truth in that ‑
the remarkable flexibility of the new IDE
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Figure5 -InstallShieldExpresshas an
intuitive, checklist-style user interface
andmakes it easy toautomate installa‑
tion of the many ancillary components
associatedwithBC++ applications.

doesn’t come without payinga price and the
modular, OLE and DLL-based approach
which Borlandhas taken towards the devel‑
opment system also contributes towards
sluggish performance on middle-of-the-road
hardware. I ’d suggest that you should
upgrade your hardware to at least a90MHz
Pentium with 16MB of RAM (and prefer‑
ably more) . That said, i t all seemed pretty
zippy to me,onmy nice shiny new 200 MHz
PentiumPro system!

My overall impression is that Borland
C++ is a worthy successor to its illustrious
predecessors. There’s a heavy emphasis on
portability between 16/32-bit systems, the
Java development tools will give you a head
start in deploying applications via the Web,
and the IDE is customisable to such an
extent that you'll be able to spend many
happy hours customising it to suit the way
youwork without getting anythingconstruc‑
t ive done at all! Such is the price of
progress... a

Dave Jewell is a freelance consultant, pro‑
grammer and technical author currently
workingon a new Delphiprogramming
book. You can contact himas
djewell@cix.compulink.co.uk,
102354 ,1572 on CompuServe or
DSJewell@aol.com.Borland’sEstimated
StreetPricefor the standalone BC++5.0 is
£225 (upgradefromprevious version £119),
and £315 (upgradefromprevious version
£179) for the BC++5.0Developer Suite. The
upgradeprices are valid until 30th June.

Vol 10-Issue 12/ May 1996



Portability everyone
can agree

“Zinc’s portability is transparent. We're no
And only Zinc has afull set of UI

objects and real extensibility to develop
commercial-grade applications. Full

source code is a big plus, too.”

DEVELOPMENT MANAGER

When was t h e last t i m e Deve lopment , Marketing, and
Finance all agreed on anything? Now's y o u r c h a n c e to
make it h a p p e n . With Zinc y o u ' l l build be t te r applica‑
t i o n s , on more platforms, in less t i m e , and w i t h less

m o n e y ‐a n d t h a t ’ s a p r o m i s e

Only Zinc offers complete portability.
Since Zinc A p p l i c a t i o n Framework i s the o n l y cross‑

p l a t f o r m tool t h a t delivers 100% portabil i ty, you' l l have
your applications on other p l a t f o r m s as fast as you can
recompile. And no one s u p p o r t s as many pla t forms as
Zinc does. It's all p a r t of what makes Zinc t h e mos t
productive‐and affordable‐tool you can o w n

Productivity that leads to o p p o r t u n i t y .

Zinc z i p s t h r o u g h tedious tasks w i t h C+* ob jec t o r i ‑

e n t a t i o n and a u n i q u e visual development tool. And

enabling your a p p l i c a t i o n for international m a r k e t s is
already d o n e ‐ j u s t translate your text. Plus, Zinc i s the

only tool that supplies 100% of the source code
I t all a d d s up to p roduc t i v i t y. Which means more

profitabi l i ty. Which means everybody's h a p p y ‑

especially y o u

and in eve ry m a j o r world market.
Our sales force loves i t ! With Zinc

we're beating the competition.”

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

On

“Zine cost us very little upfront and
saved usyears of deve lopment expense
Revenue is up, thanks to the new m a r ‑

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

F I N A N C E M A N A G E R

POWEEKLABS
ANALYST’S

Best Porta
INFOWORLD cur ico! of portability. Inshore 2

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

+44 ( 0 ) 181 855 9918
USA: +1 8 89) fax +1 801 785 8996



R E V I E W S

RogueWave has won the
race to release the first

visual Java development
tool; but does JFactory live
up to the claims made for
it? Neil Hewitt finds out.

nless you've been living in a
cave for the last year y o u
can’t have failed to no t i c e
that Java is about the
biggest thing in software

development right now. Nor is it any secret
that the ‘official’ Sun JDK ( J a v a Develop‑
ment Kit) tools are both slow and unfriendly.
The JDK lacks any kind of visual interface
builder, and the compiler crawls along even
with very small projects. Trying to construct
a simple dialog or a form with just a text edi‑
t o r is rather like driving a long distance in a
C5‐ you get there in the end but it t a k
eve r. Rogue Wave’s JFactory has been
designed to bridge that particular gap and is
claimed to be the first visual Java develop‑
m e n t tool. In fact it might better be
described as a visual interface builder and
front-end to the JDK, as JFactory does not
includeany compilation, debugging, or v i e w ‑
ing tools of its own.

3fo r ‑

The design stage
For a n e x p e n s i v e p i e c e o f software ( £ 6 3 6 per
single license), JFactory is remarkably com‑
pact, c om i n g ononly two high-density floppy
disks. Documentation is entirely on-l ine,
and as you might expect from a two-disk
package, does not cover the Java language
itself, merely the operation of the program.
More importantly, the JDK is not supplied:
in order to useJFactory, you'll have to get
hold of your own copy of it. It may be that
Rogue Wave assumes that developers buy‑
ing JFactory will already beusingJava and
should therefore have the k i t , but I was dis‑
appointed to find it missing. For JFactory to
betruly asrevolutionary as its creators sug‑
gest, it would need to be a one-stop Java
solution. In this release, at least, it isn’t.

JFactory allows you to build two differ‑
ent kinds of Java program; these are rather
catchily termed ‘Applet’ and App’. ‘Applet’ is
the standard te rm for small, downloadable
Java programs which a re found in Web
pages. An ‘App’ is a program which creates
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its own window and dialogs and does not r un
within a browser. You mus t designate which
type of programa project will be when you
create i t , although you can change the pro‑
ject type later if you wish. You can sti l l
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embed an App i n t o a Web page, but when
r u n n i n g i t will operate i n i t s o w n window
rather than within the browser window.

The software bears an uncanny resem‑
blance to products such asVisual Basic and
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Delphi (see Figure 1). It has many similar
elements: a form designer, a palette of tools
and components, property sheets and a
source code editing window. Forms are
designed by selecting a control, then drag‑
ging it into place on the blank dialog. You
manipulate the propertiesofacontrol in the
Visual Basicmanner; click on an itemon the
property sheet and JFactory automatically
offers you the appropriate choices. The
visual interface builder is flexible and rea‑
sonably intuitive, and will be familiar to
users of Rogue Wave’s other products, as
JFactory derives from the successful zApp
Factory. It provides awide selection of tools
for aligning and manipulating controls to
give the best appearance. Unfortunately,
due to the limited number of GUI elements
supported by Java, you can’t spice up your
dialogswith tab-bars, spin boxes,or progress
bars ( a t least, not without writing custom
Java classes for them). Java has to remain a
cross-platform language,after all.

A toolbar contains pushbuttons for
almost all the functions of the program,
which should indicate that the menus are in
fact rather spartan; there’s none of the huge
array ofoptions we've becomeaccustomedto
finding in our moderndevelopment environ‑
ments. The source code editor is restrictedto
simple search/replace, there’s no syntax
highlighting, you can’t even change the font
or point size the editor uses. You can use
your own editor, however,andJFactory pro‑
vides default command lines for the most
common add-on editors such asCodewright,
Epsilon,and Brief. There are nosettings for
compiler or make options within the pro‑
gram: the only way to modify the compila‑
tion parameters is to edit the command line
usedto invoke thecompiler (andthenmodify
it backagain afterwards). Although theJava
compiler doesn’t have the plethora ofoptions
supported by Visual C++ 4.0, for example,
there really ought to besome simpler way of
settingup special compiler options.

A further complication is that JFactory
uses its own proprietary format for project
files ( a s does every other Java development
environment on the market ) and therefore
projectswritten under it cannot be imported
to another package ( o r v ice-versa) . This
means that you cannot open the samples
contained in the JDK asJFactory projects.

Initial assembly
The second page on the property sheet for
each interface element deals with events ‑
like handlers in VB. By selecting a particu‑
lar event you can decide how it should be
dealt with; you can link events directly to
other windows or dialogs within your pro‑
gram (including the Windows common file
open and save dialogs), or specify a link to
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the source code. In this case, JFactory opens
up the source window and positions the cur‑
sor ready for you to code the event handler.
Of course, the framework code which makes
up the majority of the Java programhas to

For JFactory to be

|needto bea
|one-stopJava
‘solution.

come from somewhere, and in fact all this
code isautomatically generatedbyJFactory.
Unfortunately, this means that every time a
change is made to the structure of the pro‑
ject, suchasaddingor removinga control, or
creating a new event handler, the source
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must be regenerated. This can take quite a
while for bigapplets; even on aPentiumyou
could find yourself wasting a great deal of
time staring at the cheerful ‘Generating
source...’ dialog. The secret to really rapid
application development with JFactory
appears to be that you should get the inter‑
face design finished before you move on to
the event handlers. To aid this, there is a
test facility which allows you to t r y out the
user interface you have developed without
needing to compile the code. This is quite
comprehensive, even going so far as to ani‑
mate Java image loops during the testing
process. It’s also very quick ‐ quicker by far
than using the interminably slow Sun
‘Javac’ compiler every time you make a
change to the interface.The test facility can‑
not test your actual code, however, and so
eventually there is nooption but to compile.

Standaloneapplications canbetested by
running them through the Java interpreter
program ‐ JFactory will do this for you at
theclick ofatoolbar button‐ andapplets are
tested by running them through your Java‑
enabled browser, or the appletviewer
included in theJDK (see Figure2).

Missingcomponents
A good development system needs a proper
graphical debugger, and this is a glaring
omission fromJFactory. The only debugging
tools are those command-line utilities in the
JDK. Since both Borland and Symantec

Figure 1 - The JFactory visual interfacebuilderenvironment
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guage? After all, Sun provides a Java com] anddon’t forget that Sun’s HotJava browser
Java interpreter in the JDK. With BAS e n t i r e l yin Java - there’s boundto bea call for

developer is on safer ground: C is compiled, atimplementplatform-specific features.
interpreted (except whereC is interpreted and’s Just-In-Time compilation is a step
compiled, which has been known to happen) ture (also knownas the AppAccelera‑
other hand, is compiledand interpreted. of the binary codeproduced when the

The Java compiler produces a byte-codew! an applet runs through the Java interpreter,
thought of asa cross-platformsor tof binary.This the binary code. This c a n speed up execu ‑
is compact,andoptimisedfo r speedduringthe orof two.
process. The smal l size reducesdownloadtim: of Java may well l i e in the half-way house
it an ideal language for Web-page applets.Thi e ipplets would be compileddownto a binary for‑
pre te r is a vi r tual CPU, wr i t ten seperately for lownloading and remain in a machine’s Web
form, which executes the byte-code as if it we neededagain, they could then be executedimme‑
instruct ion set. Provided that y o u r platform| maximum speed. I f , as some people expect,
interpreter ( a t t hemoment this is restricted to 1 ied applicationswr i t ten in Java become com ‑
NT, and sundry flavours of Unix, bu t Macintoshan something wi l l need to bedone to address the
versions a r e on the way) , Java programswritten lem- speed of downloading as well as speed of
J D K should r u n r igh t ou t of thebox. Sunhast r i [singthismethod,themainadvantages of Java‑
the vir tual instructions translate asoften as licationsover the Netwould be preserved.The
individual, rather thanmultiple, realinstructic would remain cross-platform, and could be
to reduce the overhead.Claims that Java programs : amended without the need to re-instal l .
jus t as quickly as C++ programs should be idsimply be downloaded, r u n through a Java
pinchof salt, however. 2 compi ler,andcachedasa binary image.
At the moment, no Java tool can take the i problem,of what labelto apply to this n e w type

of compi l ing a Java prog ram i n t o a proce: , has yet to be resolved. In terp i led and com ‑
b i na r y format. Somemigh t argue that thisgoes ’t sound r ight .And it should be a real word, no t
v e r y nature of Java, which is that programs r vague acronym! Le t usknow wha t y o u th i nk
should r u n on any platform without any

I: Java an interpreted language, or a cor L off for writing large applications rather than

obviously. If GUI software is going to make ject Manager window, which displays the
use of command-line tools, it really ought to hierarchy of forms and controls within the
hide it better (Visual C++ 4.0 being a good project in an Explorer-style expanding tree.
example). There’s no class browser, either, This can be useful to keep things in order
which for an object-oriented language such when you havea large number of dialogs.
asJavaisa seriousomission; again,one that There is also an Object Library, which con‑
will not apply to Symantec’s Cafe. tains templates for common types of dialog

Onthe plusside,JFactory featuresaPro- _‐_box andmenu bar, speedingup the creation

JFactory - D:WFACTORY\SAMPLESIMGLOOP\imgloop.apd | |

= .
have seen fit to include graphical, source- [e{Applet Viewer: JackhammerDuke.class Fi
level debuggers in their new Java products,
Rogue Wave should have considered more
carefully before releasing JFactory without
one. Equally, both Borland and Symantec
include the JDK in their products; in each
case, the tools have been tweaked to run
more smoothly within their new environ‑
ment,to theextentwhere youcanhardly tell
in BorlandC++ 5.0 whether you are compil‑
ing a C++ program or a Java applet. When
you ask JFactory to compile, it invokes a
DOS box and runs the compiler ‐ all very Figure2 - The appletviewer allowsyou to test applets without a browser
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time (see Figure 3) . You can add your own
Java classes to this library and re-use them
in subsequent projects.Howusefula feature
you find this would depend onwhat kind of
Java applets you build.

Final assembly
The code generated by the program is clear
and easily understandable (which is more
than can be said for some C++ code genera‑
tor systems!), butyou mustbecareful to add
your own code only between the markers. If
you place code outside them the generator
w i l l simply remove it the next time the
source is refreshed. This is inconvenient, as
it makes hand-optimisation more difficult.
Speaking as one of those programmers who
still likes to tidy up his code after the MFC
Wizard or whatever has finished with i t , I
am not at all keen on the idea of having to
abandon JFactory’s nice graphical interface
andgoback to thecommand-linejust sothat
I can give my application its final polish.

Code-generating Wizards (or Experts, or
whatever you want to call them) are rightly
popular in the programming world because
they can save youa lot of time and effort; a
large proportion of the code in anyWindows
program is purely for dealingwith the inter‑
face, and therefore ripe for automatic gener‑
ation.Java is nodifferent; in anaverageJava
applet there will be reams of code dedicated
to sett ing up classes and responding to
events which the programmer will have to
spend much of his time writ ing (and debug‑
ging when the inevitable errors creep in ) .
WithJFactory, the larger part of this pain is
taken away, and the programmer can con‑

fei Object Library Setup

Object Type [Dialog bid|

ArBlank Dialog

centrate on the code that matters ‐ the event
handlers. This is the style of programming
whichmadeVisual Basic sopopular. In fact,
the two packages are very similar: both con‑
sist of visual interface editors with an inter‑
preted back-end, andboth stress (indeedVB
enforces) the event-drivenmodel. I didn’t feel
nearly ascomfortable with JFactory asI did

withVisualBasic,however,because the divi‑
sions in JFactory ‐ between Rogue Wave's
GUI code and the SunJDK code ‐ are all too
obvious. It feels more akin to one of the early
Windows ‘shells’ to DOScommand-line tools
than to a complete visual programming sys‑
tem likeVB.

Std Dialog
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On the test-track
Applets made with JFactory can be r u n
either through your Java-enabled browser
locally, or using the JDK appletviewer.
Applications can be r u n through the ‘Java’
uti l i ty,which contains a stand-alone version
of the virtual machine.Performance is vari‑
able, and depends upon the tasks which the
app or applet is called uponto do,but in gen‑
eral I found that applets r an slowly both
through the appletviewer and the browser,
while applications performed rather better
under the Java interpreter.OnaPentium90
with 32 MB of RAM, the performance was
acceptable but notexceptional. OnaDX2-66
with 32MB ofRAM, it was dismally slow. It
seemed to make nodifference whether I ran
the applets underWindows 95or NT.

These speed problems are not directly
related to JFactory, of course, but rather to
the JDK, where the first-generation tools
clearly need greater optimisation. Nonethe‑
less, it does serve to illustrate the point that
J¥Factory can only ever produce applications
that are asgood as the JDK allows. Version
2.0 of the JDK, when it arrives, wi l l
inevitably improve this. Third-party vendors
are comingupwith their own solutions, such
asBorland’s Just-In-Time compilation, and
Symantec’s n ew improved version of the
Java interpreter. This situation wil l no
doubt improve, soyou may wish to wait and
see what happens.

Endof the line
JFactory does make it easier to build Java
programs. By generating much of the code
for you it takes away a large chunk of the
effort required, and in its primary role as a
visual interface designer it makes it simple
to build dialogs andwindows for use in your
Java creations. As an add-on, JFactory
works, but it isn’t a complete Java develop‑
ment system,andthat is where it falls down.
By fail ing to include a debugger or class
browser, and by failing to include standard
features such as syntax highlighting which
we take for granted in other vendor’s devel‑
opment systems, RogueWave hasmissedan
opportunity to gobeyondthe original idea of
zApp Factory and createa real rival to the
Borland and Symantec products. The final
sitcking point is that both alternative prod‑
ucts are considerably cheaper.

So, while RogueWave has certainly won
the race to produce the first visual tool for
Java, we'll have to keep on looking for the
first true Visual Java. a

JFactory is available for Windows 95, NT,
andSolaris,priced£636for a single user
license. ContactHypersoftEuropeon
01273 834555.
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PROFESSIONAL -TOOLS
FOR PROFENIONAL DEVELOPERS

FROM GREENLEAF SOFTWARE
.The premier communications library. £259

A library of language-independentC routines that provide easy, reliable high speed communications for
your PCapplications programs. File transfer protocols include CompuServe B+; XMODEM,
YMODEM, ZMODEM, ASCII file transfer protocol and Kermit. ANSI Terminal Emulationand NASI
support.

. Acommunications class library for C++. £229
Comm++ supports object oriented programming through the use of inheritedclasses.The library was
designed to make use of asynchronous serial communications in aC++ program aseasy aspossible.
Features include XMODEM, YMODEM, ZMODEM, Kermit file transfer and CompuServe B+, ANSI
and TTY terminal emulation. Multiport hardware support and provisions for portability.

. A versatile library of C programming tools. £199
The Greenleaf Database Library is for programmers who want to develop their xBASE applications in
C without the limitations of using one xBASE language. Level 2 database control, Level 2 Relational
capability. The library is compatible with dBASE I I I , dBASE IV, Clipper, FoxBASE, FoxPro, and
compatible xBASE DBMS products.

. Robust data compression and archiving for C, C++. £229
ArchiveLib is a new product from Greenleaf, a data compression library that provides a set of
programming tools to let developers quickly and efficiently compress ASCII or binary data into an
archival library for storage. It is 100% C++ library plus C and Visual Basic APIs, supports C++, C,
Visual Basic and others through Windows DLLs. Multilanguage,multiplatform,extensible data
compression and archiving.

MS-DOS,Windows, Windows 95, Windows NT,Win32, BorlandPowerPack 32 bit.
Comm++ and the Database Library also support OS/2.
ArchiveLib also has support for Watcom 32bit extended DOS.
CommLib and Comm++ now have support for NASI and aWin32s Thunking Layer.
Products support all the major C/C++ compilers and Visual Basic.

Full Source code, NoRoyalties, 60 day money back guarantee.
FREETechnical support and access to our BBS.
Professional documentation aswith all our products.

CitadelSoftwareLimited GREENIEAF ‑
Coombe, Trewen, Launceston, ComwallPL158QF r-)
TEL 01566 86037 FAX 01566 86147 S
BBS 01566 86925 Prices exclude VAT and delivery. .
Official EuropeanAgents for Greenleaf Software Inc.



The Java Sourcebook reviewed by Neil Hewitt
illed as a ‘Com‑
plete Guide to
Creating Java

Applets for theWeb’, The
Java Sourcebook hasa lot
to live up to. The good
news is that it manages it
admirably.WrittenbyEd

Anuff, HotWired’s residentJava guru, the book
manages to avoid beingevangelistic or too con‑
versational, and is written in a clear, but still
technically rich style. The first part of the book
covers the Java language from the basics:
Anuff begins with the basic principles of Java
itself,before takinga look at object-orientation,
operators andexpressions,variables and types,
program flow control, threads, and exception
handling. He also covers interfaces (Java’s
workaround for the lack of multiple inheri‑
tance) in some depth. There’s enough material
here to give the novice programmer a good
grounding in the basics of OO. That said, I
wouldn’t recommend that anyone t r y Java as
their first programming language armed with
this book alone ‐ better to t ry C and go from
there. Thebookmovesonto discuss the use and

creation of Java class libraries, and from there
on to the subject of Java applets, which are
then covered exclusively.

Later chapters cover the construction of
applet user interfaces, includinga detailed look
at AnotherWindowToolkit (AWT),with awhole
chapter given over to the use of graphics within
Java applets ‐ this is, for my money, one of the
most useful chapters in the whole book ‐ andthe
multimediaaspects ofapplet programming,such
asadding soundandanimationto Java projects.
There is also anentire chapter ontheHTMLpro‑
grammingnecessary to addJava support to your
Web pages (although this does not include any
detail on the server-side arrangements which
need to bemade~ I suspect this was considered
to beoutside the scope of the book).

Each subject is illustrated with code list‑
ings; fortunately for the reader,Java code tends
to be more compact than C++, so there are few
multi-page listings,whichmakes it mucheasier
to read the code aspart of the text, rather than
as an add-on. To reflect this simplicity there is
no includeddisk or CD. The companionCD has
become such a common addition to program‑
ming books that its absence seems strange, at

War of the Worlds reviewed byMary Hope
‘ileyou can still
get away with
havingno views

about New Labour you
cannot holdyour headup if
you donot have an opinion
about the Internet.To help
those of us who incline to
sit on the fence there is

now anextensive selection ofdocumentedopin‑
ions. This book is at the ‘Internet can ro t the
soul’ end of the spectrum. Recently I read and
reviewed The Future Does Not Compute (EXE
March ’96) which was in a similar vein.
Although they share a concern about the effect
of the net, the styles of the two books are very
different. War of the Worlds is a much easier
readandshorter. But it packsapunchandpro‑
videsa fistful of arguments about why one
should be wary of the effects of the digital
superhighway. Slouka does not advocate
throwing the baby out with the bathwater and
ignoring the net. He sums up his view with a
quote ‐ ‘ I f you're not part of the steamroller,
you're part of the road’. So if you are not
involvedyoumay becomea victim. Youneedto

64

have a view and get in there. What is happen‑
ing is soall pervasive that you cannot shut the
door on i t . His approach is to examine some of
the more extreme claims ofthe ‘net religionists’
and the effect of net culture on the individual
and society.

While techno-evangelists claim the superi‑
ority o f VL ( v i r t u a l l i f e ) over RL (rea l life),
Slouka has no doubts about the weaknesses of
a cyberspace existence. In the four central
chapters he describes the dangers to our sense
of identity, our environment, the community
and our sense of reality.While the enthusiasts
claim that the disembodied experience of
MUDs and MOOs is liberating Slouka more
convincingly argues that it can fragment the
personality. Gender surfing and cybersex are
pale imitations of reality.

The book moves from the personal to the
political. On the way, the economic arguments
are documented. The digital revolution is abig
market and depends to a large extent on us
adopting an expensive digital world rather
than settling for acheaper version ofreality.

Asis inevitablein abook scepticalabout the
claims for the Internet there is a discussion on

EXE:The Software Developers’ Magazine

first. Then I realised that about the only stuff
(apart from code listings) that Anuff could have
put onthis disk would bethe JDK andHotJava
‐whichwould pretty quickly beout ofdate any‑
way. The extensive appendices at the back
cover the packages (Java terminology for class
l ib rar ies) included with the JDK, listing all
their methods and givinga full description for
each. If you've tried to work with the on-line
documentation in the JDK you'll know just
what a godsend this is.

All in all, The Java Sourcebook achieves its
aim of being botha tutorial and reference
guide. Anyone starting ou t with Java would
probably find that this book alone would be
enough to get them on their way.

Ff Verdict: Recommended

Title: TheJavaSourcebook
Author: EdAnuff
Publisher: JohnWiley & Sons
ISBN: 0-471-14859-8
Price: £19.99
Pages: 496

virtual communities. Slouka neatly sums this
up by pointing out that the term virtual com‑
munity is an oxymoron. There are several ver‑
sions of the political implications of the digital
revolution. The enthusiasts say that one of the
great strengths of the Net is that it allows indi‑
vidualism through the uncensoredexpressionof
views and thus supports democracy. Slouka is
concerned that the advances in image manipu‑
lation (eg photographs aswell asNew Labour)
and our continuous blurring of the differences
between reality and image mean that we are
vulnerable to manipulation. He sees the threat
of authoritarianismand informationcontrol.

JY Verdict: Recommended

Title: War of the Worlds;
theassault onreality

Author: Mark Slouka
Publisher: Abacus
ISBN: 0-349-10785-8
Price £9.99
Pages: 174
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Graphics Server makes it
possible to integrate graphs,
charts and statistics into
Windows applications
i 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

h o t graphs with zooming
saveable graph templates
t i m e series graphs
combination graphs
with multiple axes

QOgraph rotation with
True3D

a x i s scale and range
control

Bits Pe

attached data labels, text
annotation and drawing
functions

Oinull values for missing data
3 256 colour palette
J royalty-free distribution of
applications incorporating

Graphics Server

Second
14Regent Hill, Brighton BN1 3ED

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

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

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

G 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

i multiple map overlays and tiling
Gi hot maps enabling user
interaction

A royalty-free distribution of
applications incorporating

COMMUN I CAT I NG
E C H NO L G Y. . .

@The Fax ModemSource Book
ANDREW MARGOLIS,Margolis &Company, London, UK
The FaxModem Source Book is the only single-stop source of information
onsending faxes with your modem.Mostmodems today have fax capability
and comebundledwith fax software but the manuals lack detailonhow the
processworks. This is the only single-source reference for international
standardsasthey affect fax communication. It also contains hardto find
technical specifications,standards, and interfaces
The disk containsaworking fax suite for generating, sending, receivingand
outputting faxes.
0-471-95072-6 October 1995 350pp £24.95 (RR

@NetworkingWindows NT 3.51
Second Edition
JOHNRULEY
Windows NT now competes with UNIXandOS/2 in the corporate
computingenvironment.This updatedandexpanded version of the best‑
selling primer onnetworkingWindows NT includes informationon
Microsoft's latest releaseof its network operating system, plus awealth of
practical information for implementingandmanagingacorporate LAN
usingWindows NT.Coveringall aspects ofWindows NTNetworking, from
equipment selectionandnetwork planning toclient/server computing, this
book providesavery practicalguide topurchasing, implementingand
managingacorporate LAN.
0-471-12705-1 October 1995 640pp £24.95

@The EssentialDistributedObjects
Survival Guide
ROBERTORFALI, DANHARKEY,andJERI EDWARDS
Orfali, Harkey,and Edwardsalongwith the familiar bandofMartians
travel onanintergalactic tour of everything there is to know about
client/server and object orientation, including the CORBA (CommonObject
Request BrokersArchitecture) model, BusinessObjects,OpenDoc,OLE,
Taligent,Object DatabaseManagement Systems (ODBMS)andComponent
Suites.While rich in content, it’salso fun to read.The authors use
controversial soapboxes,backgroundbriefings,witty quotes, andalmost
200 illustrationsand cartoons tobring tolife the fledglingworld of
distributedobjects.
0-471-12993-3 November 1995 480pp £22.50

B Applied Cryptography
Protocols, Algorithm, and Source Code in C
Second Edition
BRUCESCHNEIER
This new editionof the standardwork oncryptography provides the most
comprehensiveandup-to-date survey ofmodern techniques pluspractical
adviceonhow to implementawide variety of impenetrableencryptions,
includingpowerfulalgorithmsand source code. It contains: new information
ontheClipperChip,algorithms from the former USSR,detailed information
on incorporatingalgorithms intoworkingsoftware, plus developments in
messageauthenticationanddigital cash.
“_the best introductiontocryptography I'veever seen... The book the
NationalSecurity Agency wanted never tobepublished.”
‐ Wired
0-471-11709-9 January 1996 784pp £35.00 Paperback
0-471-12845-7 January 1996 784pp £65.00 Hardback

Order direct by credit card on: 01243 779777 or phone FREEon
0800 243407 (UK only). Wiley books are also available in bookshops.

JOHN WILEY & SONS LTD
BAFFINS LANE,CHICHESTER,
PO19 1UD,ENGLAND

email: market@wiley.co.uk
http://www.wiley.com



DiscountedBooks

Schildt’s Advanced Windows 95
Programming in C and C++
By HerbertSchilat
Normal Price: £22.95
Price to You: £18.00

earn high-powered programming
techniques for Windows 95 from master programmer

Herb Schildt in this comprehensive resource. Topics include
multithreaded programming; creating wizards; using new control elements; OLE;
using the help system; animation; optimizing your code for a 32-bit environment; inter‑
process communication; and optimizing and managing text output. Packed with helpful
illustrations, expert tips, and elegant programming techniques, this book shows you how
to take your Windows programming abilities to a new level. Previously announced as
Schildt'sAdvanced C/C++ Programmingfor Windows 95.

Essential Java
ByJason J Manger
Normal Price: £26.95
Price to You: £21.00

ssential Java is a guide to the Java-related tech‑
nologies developed by Sun Microsystems and

Netscape Communications Corporation. Java and JavaScript
are among the newest and most exciting technologies to hit the Web, bringing exe‑
cutable content to anotherwise ‘static’ universe of Web pages. At long last, your HTML

Selection RRP Your Price
Schildt’s Advanced Windows 95 Programming £22.95 £18.00
Essential Java £26.95 £21.00
Cross-Platform Programming for Windows £26.95 £21.00

Descriptionsof all books below can befound in EXE Magazine,May 95to April 96

Selection RRP Your Price Month
Foundations of Visual C++ Progr for Windows 95 £38.99 £29.95 April 96
Visual FoxPro Developer's Guide £41.67 £31.25 = April 96
DelphiProgrammingfor Dummies £18.99 £14.25 April96
Unix Internetworking,Second Edition £52.00 £39.00 Mar 96
Survival in the Software Jungle £39.00 £29.00 Mar 96
Distributedand Multi-Database Systems £49.00 £37.00 Mar 96
The Fax Modem 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 Feb96
InternetWorld 60 Minute Guide to VRML £18.99 £14.25 Jan 96

- ExclusivelytoYou
This month’s selection of bargainbooks comes from McGraw-Hill

documents can become fully-fledged applications and with Jason Manger’s Essential
Java you can learn how to incorporate interactivity, sound, animation ‐ and more ‐ into
your Web pages.

Essential Java is written for HTML authors, Web-developers and novice program‑
mers who want to get to grips with Java and JavaScript. The book begins with a com‑
prehensive introduction to Netscape’s JavaScript, an ideal first language and starting
point for HTML authors wishing to make the transition to real Web-programming. Mov‑
ing on to the larger and more powerful Java language, you will discover step by step,
how to develop Java ‘applets’ and applications. Acompanion CDincludes the Java De‑
velopment Kit (JDK) for Windows 95, Windows NTand Solaris.

Cross-Platform Programming for Windows
By William H Murray Il land
Chris H Pappas
Normal Price: £26.95
Price to You: £21.00

earn to write Windows programming that run onall Win‑
dows platforms with this handy guide. This book leads

the way to successful cross-platform programming with
Win32 for Windows 95, Windows NT, and Windows 3.1
(with Win32s installed). It discusses basic Windows programming elements
such as the creation of dialog boxes, manipulating fonts, and designing icons. It also
covers the Windows NT and Windows 95 environments with emphasis on OLE, multi‑
media, and Wizards.

Information supplied bythe publisher

Selection RRP Your Price Month
World Wide Web SECRETS £38.99 £29.25 Jan96
Internet World 60 Minute Guide to Java £18.99 £14.25 Jan 96
Windows 95 Secrets £38.99 £29.25 Oct 95
Power PC Programming for Intel Programmer £48.99 £36.75 Oct 95
201 Principles of Software Development £20.95 £16.80 Sep 95
Oracle: The Complete Reference,Third Edition £25.95 £20.80 Sep 95
Teach Yourself Delphi in 21Days £23.00 £17.25 Aug 95
Delphi Unieashed £35.50 £26.65 Aug 95
Heavy MetalVisual C++ Programming £37.99 £28.50 July 95
5 OLE Wizardry £28.95 £23.30 June95
C: The Complete Reference £25.95 £20.80 June95
The Visual C++ Handbook £25.95 £20.80 June 95
Guide to the Best UNIX Tips Ever £23.95 £19.20 June95
Object-OrientedGraphics Programming in C++ £29.95 £22.50 May 95
Video Compression for Multimedia £29.95 £22.50 May 95
The Fuzzy Systems Handbook £34.95 £26.25 May 95
Leaping from BASICto C++ £27.00 £20.25 May 95

BOOK ORDERS
My Subscribers Club Number:
Payment Options
Cheques or purchase orders only.
(J tenclose a cheque for

(payable to EXE Magazine and drawn on a UK bank)

Shippingat £3.50 per order £3.50

EXE:The Software Developers’ Magazine

(1) | enclose a company 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:
EXE Book Page, CentaurCommunicat ionsLimited, ‑
Freepoat 30(WD 161420 a
50Poland Street,London W1E 6JZ
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10% discount on
Wizdom proApplication generator!

t is almost unanimously
agreed among both
industry analysts and

practitioners that within
the next few years Object
Orientation Application
Development will and
must become the indus‑
t ry standard.

Productivity is the
issue. Faced with the reality
of budget constraints, ever-increasing user
requirements for more and more complex applications in addition
to the maintenance burden, MIS executives are looking to technology
for the answer.

Object orientation technology is the ‘silver bullet’ which the indus‑
try is countingon to increase application development productivity by
at least an ‘order of magnitude’.

The problem is that there has beena total lack of user friendly
tools for the development of user applications which comply with the
object orientation model.

Although most of today’s fourth generation languages (4GLs)
claim to have various object orientated capabilities ( i e relating to
GUD), the simple fact is that none of these products have the facilities
required to define an end user application in terms of the object ori‑
entated model. All currently available 4GLs are visual, user friendly
extensions of conventional programming design and implementation
concepts.

To date true object orientated user applications have been written
in specialised lower level third generation languages such as C++.

The use of these languages is time consuming, requires specialised (ie
costly) programming personnel, and is often cumbersome.

Fo r more information a n d to claim y o u r 10% discount in
May, contact Hayley Jackson on 0121 323 3433. Offer valid
throughout May.

Win a copy of the Java Sourcebook
ava has grown substantially in
complexity since it first hit the
streets. Now, at last, here is a

book that will tu rn you into a Java
programmer, no matter where you
are in your level of programming,
even if you have never done object‑
orienting programming before. (See
review on page 66.)

This comprehensive guide
explains how to install the Java
Development Kit, reviews all Java
commands and syntax, and directs you to all of
the latest online resources for Java users and programmers.

To win a copy of this valuable guide, send usyour comments
on EXEsinceyou startedreadingi t . The best article wi l l bepub‑
lished and the winner w i l l be invited to o u r forthcoming 10th
birthdayparty!A l l entries to the above addressplease, to reach
us by 10thJune. Good luck! Information supplied bythe publishers

ADVERTISERS INDEX
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VIZEF is a highly specialised Electronic
Design Automation company who is
enjoying considerable success and is
n o w looking f o ra:Vision & Efficiency

Senior Software Engineer
The successful candidate wil l play a key role in the
development of a new product in a fast moving sector of the
electronic design industry and will need the following skills:

> Work un-supervised as a member of a small
team on original software development

> Havea high level of in i t ia t ive a n d self
mo t i va t ion

> Good working knowledge of C++ ideally i n a
graphics env i ronment under either Windows
or UNIX operating systems.

> A knowledge of ASIC design and ZAPP tools is
an advantage

To share in our success email, fax or post your CV to:
VIZEF Limited, Sutherly House, Marlow Common, Marlow

Bucks, SL7 2QR.
Fax: 01628 483 902, Email: vizef@vizef.demon.co.uk.

SOFTWARE

Fax 01527 50280

Software Engineering
WINDOWS DEVELOPERS- to £28K - West Midlands

DESIGN AND DEVELOPMENT
Lan/Comms Software House

Strong C/C++ with MFC/SDK skills
SOFTWARE ENGINEER- to £30K - Bucks

DESIGN AND DEVELOPMENT
Graphical Software House

Excellent C++ ski l ls, PC/UNIX desirable
ENGINEERS- to £28K - West Midlands

REALTIME DEVELOPMENT
Electronic Weighing Systems

edded, C/C++, Structured Methodologies

We are specialist recruiters for professional Engineers
with excellent software development experience

throughout the UK. If you are looking for a career move,
contract assignment, or considering your career

options then contact us for a confidential discussion.

Carlsson Technology Limited
Software Recruitment Specialists
60 Chertsey St, Guildford, GU1 4HL
Freefone 0800 525004
Email gz35@dial.plpex.com
URL: www.exe.co.uk/carlsson

JOB JOB JOB

LOCATION SALARY LOCATION SALARY LOCATION SALARY

A rapidly expanding supplier of EIS solutions is now
investing in new development products targeted at the
UNIX and 32bit Windows platforms. Suitable candi‑
dates must be educated to degree level and have in
excess of one year's 'C' and/or C++ under UNIX (HP‑
UX or SunOS of added interest). Any familiarity with
TCP/IP or NFS would be advantageous. Challenging
technical work and the opportunity to be part of a highly
successful organisation are on offer.

Our client is searching for highly professional and com‑
mitted Software Engineers with a m i n i m u m ofone years
exper ience of writing 'C' code under UNIX. Any experi‑
ence of C++ and OOD would be advantageous. The
ideal candidates will have experience of working in a
large, well structured development environment. There
are also opportunities for those Software Engineers with
experience of real-time embedded software systems.
Successful candidates will be working on leading edge
network management systems. There is also the oppor‑

High calibre Software Engineers are required by our
client, a leader in Open Systems Technology. Suitable
candidates will have at least two years 'C' p rogramming
experience in a UNIX environment. Knowledge of UNIX
operating system development (kernel, utilities), assem‑
bler level programming or compiler writing, although not
essential, will be highly desirable. Working in a small,
dynamic team, you will be involved inthe development
of new products and the support of existing products by
investigating problems and creating solutions.

REF: LC/3REF: PP/1 tunity for limited European travel. REF: DE/2

JOB JOB JOB

LOCATION SALARY LOCATION SALARY LOCATION SALARY

Our client is a successful software house , specialising in
the development of medical applications. They are cur‑
rently searching for Programmers with strong 'C' under
UNIX skills. Any experience of communications/net‑
working protocols or of Oracle or Sybase would be
advantageous, but is not essential. Working in a friendly
team, there are excellent opportunities for career pro‑
gression.

REF:CP/4

This international investment brokerage has a require‑
ment for aUNIX Systems Administrator. Candidates will
have a sound UNIX systems administration background
along with some networking skills, preferably TCP/IP.
Any banking or other financial applications experience
would be advantageous, but is not essential. An interest
in the Internet would also be useful. A flexible working
attitude and the ability to react quickly in a fast moving
environment is essential

REF: JK/5

These positions will appeal to candidates interested in
developing systems for the trading room environment.
Ideally a graduate, you should have strong 'C' and/or
UNIX programming skills gained in a financial environ‑
ment. Additional exper ience with relational databases
(particularly Oracle, Sybase or Powerbuilder) whilst not
essent ia l , will be of interest. Working in a challenging
development environment, there will be some client con‑
tact, so candidates should be articulate, presentable and
confident.

REF: JK/6

Logistix Recruitment Limited
Lamb House , Church Street
Chiswick Mall, London W4 2PD
Fax: 0181-742 3061
email: l o g i s t i x@atlas.co.uk

We have a large number of PERMANENT and CONTRACT
opportunities throughout the UK. Pleasecall one of our consultants

for further information or, alternatively, post/fax/email a CVto us
and we will contact you at a convenient time.

Tel: 0181-742 3060
gistix



1 9 9 6 h a s a l r e a d y s e e n
a m a s s i v e i n c r e a s e i n t h e
d e v e l o p m e n t o f P C b a s e d
appl icat ions across al l
business sectors.

T h i s i n c r e a s e
h a s m e a n t tha t C o m t e x a r e n o w
recruit ing, f o r m a n y b l u e c h i p
organisat ions, a var iety of
people f rom Programmer to
Deve lopmen t Managers .

T y p i c a l business sectors
we a re current ly work ing in
include:‑

W i n d o w s  N T
s s  R e t a i l

Comtex are an I.T. Recruitment Consultancy specialising in both Contract and Permanent
recruitment. We have an enviable track record in placing candidates within blue chip

- organisations. If you are interestedin developingyour career call us now quoting ref:EXE442to
find out what opportunities we have available to you.



Inkometal AG
Trading company active in trading of industrial
goods, belonging to a group of 10 companies, is
seeking:

SOFTWAREENGINEER
PROGRAMMER

We expect:

™ extensive experience in EDP-organisation,
object orientated programming, relational
databanks, LAN and WAN, SUN/Macintosh

thorough knowledge in UNIX and MacApp

@ modest to good oral and written knowledge
of the German language

Employment will be in our Zirich offices; the
position will also involve interaction with other
companies within our group.

Kindly send your CV and current salary details to:

InkometalAG,
Oerlinkerstrasse 7, 8057 Ziirich
Tel: 01/363 13 14, GAD-Dept.

MARKET LEADERS IN
TECHNOLOGY ADVANCEMENT!!

Cambridgeshire area
This top organisation seeks eng inee rs for three different divisions. Excellent
prospects for ambitious individuals seeking to progresstheir careers in forward
thinking environment.

C, C++ WINDOWS
SENIOR SOFTWARE ENGINEERS to £30K + bens
You will be working in a division specialising in automation and robotics
involved in areas such as real-time control systems, i m a g e process ing , systems
design, robotics, automated measurement and inspection systems, laboratory
automation, pharmaceutical industry, etc. you wil l have from 2 to 10years expe‑
rience, a good degree, and should be a team player, adaptable, take initiative
and seek responsibility, and have good project management skills. Ref: KM/609

WINDOWS C++ DEVELOPER
Hemel Hempstead circa £20K
Young software engineer with 1-2 years experience who is interested in
client/server development. Currently using Borland C++ soon to move to Visual
C++ and Visual Basic. Any knowledge of Sequel useful but not essential. this is
a good opportunity for a young e n g i n e e r to pick up some new skills, including| _
PC/networking and relational databases. Ref: KM/612

VISUAL C++/MFC £25K - £30K
South Hants ( s i m i l a r vacancies in Cambs & W i l t s )
My client seeks a Software Team Leader to develop bespoke customer solutions
and for project development. Ideal applicants will have very good development
skills in Visual C++/MFC and ideally some team leadership experience.

Ref: KM/614

Cambs: 16 & 32 bit Windows (3.x & NT), OLE, MFC C++, OOD
Wilts: Graduates considered.

ise, call
email: kieranw@dotexe.demon.co.uk

C++
West London

Baker Jardine
Engineering Consultancy & Software

We are a leading engineering software and consultancy
company developing Petroleum Engineering simulation
software for the oil and gas industry. We requiresoftware
engineers who can significantly contribute to ou r business
in the long term.
Candidates should have intelligence, good interpersonal
skills and an ability to work effectively within a small
team. Other qualifications are:

@ C++ programming experience. there are 2 posts:
senior ( 4 + years) and junior ( 1 + years)

@ a good degree in a numerate disipline

@ experience in Windows GUI design & development

We are also interested in candidates with:

@ system administration (Nove l l n e t w a r e ) and data‑
base experience ( Wa t c o m and U N I T R A C )

Successful candidates will work in a rewarding and chal‑
lenging environment. Salary will be according to age and
experience.

Send your CV to:

Stephen King, Baker Jardine and Associates
19 Heathmans Rd, Parsons Green, London SW6 4TJ

Email: steve@bjalon.demon.co.uk

NETWORKING & MULTIMEDIA
Cambridge
SOFTWARE MANAGER to £35K+
Exciting new work on leading-edge technology that could change the face of per‑
sonal computing. In addition to design work, you will be providing technical &
project leadership and line management for a team of engineers. Skills: C, IP
network protocols & software. Call for details. Ref: KM/606

SOFTWARE ENGINEERS ( J r to Snr l e v e l ) to £30K+
You will beworking on leading-edge technology on brand n e w application areas.
Excellentopportunity to be involvedat the start of revolutionary n e w work. Skills
in any of the following of interest: C, GUIs, Motif, applications programming ,
device drivers, assembler, network software, software video & audio
coding/decoding algorithms, DSP, multimedia/graphics ( 2 D & 3D), Java, HTML,
JPEG, image compression, UNIX, Windows, Mac. Ref: KM/607

GUIs - MULTIMEDIA!!!
TEAM LEADER

Southeast £32K - £38K
Exciting opportunity to work on new multimedia product in the broadcast |
industry. GUI experts - this is your opportunity to show off your skills. Ideal |
applicants will have very strong GUI design & development experience as well
as MS-Windows programming (MFC), C++ (ideally MS-Visual C++), structured
development, and real-time skills. You should be systematic and have experi‑
ence in supervising small teams and leading projects through to completion.
Call for more info! Ref: KM/601

BRIGHT SOFTWARE ENGINEERS
Chi l tern Valley £17K to £40K
Are you a bright software e n g i n e e r with strong skills in C and/or C++? This is
an excellent opportunity to have variety in your work and learn new skills in
leading edge technology. Bright grads considered for more junior roles. Call for
more details. Ref: KM/603

If you would like more information please call Mrs Kari Myring-McDonald
or send your CVwith ashort covering letter to: Vantage, Acorn House,
Midsummer Bivrd, Milton Keynes MK9 3HP Tel: 01908 691400 Fax: 01908 691155

Professional
Va NAGE zecrunment

Services



Abunchof Mormons?
ormerEXEEditorWillWatts hascontactedCtrlBrk to ask
the striking question, ‘HasNovell gone mad?’The software

that prompted this query is called FILER, a NetWare 4.1util‑
i t y which one uses to dothings like failing to recover a swathe
of files deleted during a bout of finger trouble. Our screen shot
shows FILERwith exit confirmation dialog:

Note that status line: ‘Selecting an affirmative answer will
terminate the program. Selectinga negative answer will cause
the program to continue.’

We suggested to Will that perhaps this was Novell's idea of
ajoke. ‘Don’t beridiculous’,hesnapped, ‘they'rebased in Utah.
Everybody knows they areonly allowedonejoke every 50years
there, and it can’t bemore than 20 years since Little Jimmy
Osmond.’

byNal Kerber
SUT T e y anp
Weer t H e
House Ty
WHILST SHE’

\ue wen
“TEreisu
ow WITH
MY WIFE
\ Te i n t SHE'S
DEPRESSED!

DOWN

Vol 10-Issue 12 / May 1996

1. Early IBM product making arrays (9)
2. ‐ After mad boar, young Edwardgave upcompletely (7)
3. ‐ And in Rome somehow learn for ever (7)
4. ‐ With irritation she goes with headless boy to

endiess dance (9)
5. Work surface produced by 1dn? (5)
6. Use limp approach to force effect (7)

ine, 50 Poland St
W IV 1AX

rial@dotexe.demon.co.uk

DLLs in loveTeesDaveJewell wrote the review of BC++ 5.0 ( see p. 5 2 ) hehad
a look under the hood: ‘It’s quite fun using the [Borland]TDUMP

utility to browse around the supplied DLL’s. One thing that’s very
clear - Borland certainly practices what it preaches’. Does he mean
free love?

This screen capture ‘is par t of aTDUMP listing which shows the
callable methodsexported by the IDE itself. trransfersWeLove? Your
guess is asgood asmine...’ These excerpts from DaveJewell are taken
freely’ and without his knowledge! ‐ Ed.

List&Label

EMF-files can be implemented us ing 32-Bit, but projects which conta in fe
such graphic files cannot print these us ing 16-Bit a

Version Number
LiGetVersion(VERSION_NUMBER) passes e.g. 3.125 as value (the
value after the decimal point must be multiplied by 4, i e . 3.125
corresponds to 3.5). ws
LiGetVersion(VERSION_MAJOR) returns 3 as usual a
LiGetVersion(VERSION_MINOR) 500. %

NothingliketheTeutonic sense ofhumoureh?Sohere’squestion1;_
i f L1Ge tVe rs ion (VERSION_NUMBER) re tu rns 3.1415, and‑

| L1GetVers ion(VERSION_MINOR) gives you 720, what day of the
week isit? me

ACROSS 7. Somehow rely, gui with far from beautiful anger (4,3)
1. Follow through the first competitive event (5) 8. Deservedly gets an income (5)
4. ‐ Entity character @praise (9) 15. Tool for downsizing (3)
9. ‐_Bit-wise logically (7) 17. Reducesthe energy flow (9)
10. Double-ended transistor (7) 18. Journal once amassed in a5 (3)
11. Sage in the show latterly (3) 19. Cyclamate bribe (9)
12. Secret time in searching (7) 21. It carries signals over the Tunnel (7)
13. Cream cakes in European hide-outs (7) 22. Apparently unreal number (7)
14. Sort of dilate endlessly, sloshing to and fro ... (5) 23. Curved structure | have brieflyput in store (7)
16. with an infinite S/N ratio (9) 24. Searching around at depth (7)
20. Essential devices at the other end of the channel (9)
23. Nem con when we do this (5)
25. Device to change with hesitation (7)
27. NOTa strike but a total crash (7)
28. Lady's palendromic language (3)
29. Male, though old, coped (7)
30. One-to-one training (7)
31. Crazy with hot stuff (9)
32. Very keen to get 23 out (5)

SOLUTION TOAPRIL’S CROSSWORD

Down:
1.CURRENT2. NO I S E3.OBSCENELY4. ENABLES
5. KILOBIT6. REGAL 7. IMAGINARY8. GARAGED
14. LOATHSOME 16. NICKNAMES 17. ACIDITY
18. TOTALED 19. DAR INGS20.TRANSIT22.BASED
24. BARGE

EXE: The Software Developers’ Magazine 71



way amr The Al f Verity

Media agony
With somuch ill-informed ITcoverage in the media these days, Verity Stob receives sack-loads of letters

demanding more truth, justice and balance in matters technical. Like these.

Many ofyou havewritten to ask meabout the
new version 4.0 Help file format. A typical
offeringfrom J StuffonofBasildon:

‘Dear Verity, I havejust sunk the wrong end
of four hundrednickerona32-bit compiler, or
“interactive development environment” as it
is pleased to call itself. The paper docs are
abysmal ‐ real bottom-wipingmaterial ‐ but
thehelpfile is evenworse. If I press F1,it just
sits there with a ridiculous animation of a
fountain penwrit ingpages in abook untilNT
runs out of swap space. I have yet to see so
muchasa table of contents. But the review of
this product,which I read in aCertainMaga‑
zine, said that it had “full, cross-referenced
online help, including the 32-bit API”. Have I
beendone?’

Yes, Mr Stuffon, I’mafraidyou have been slit
up a treat and done to a turn. However, you
shouldn't blame the article for misleading
you; thephraseyou quote comes originally, of
course, from the manufacturer’s Reviewer's
Guide ‐ where else is a busyjourno toget his
information? TheHelpfile itself, if you take a
DIR, is tens of megabytes in size. Amoment's
thought will show you that there is no way
that anybody couldhavegenerated this much
documentation about a compiler. The need to
Justify the increasinguseof CD-ROMshas led
tothe introductionofhugehelpfileswith little
or nomeaningfulcontent, which exist in effect
only to beindexed. It’sjust one of those things
wearegoing to have to learn toput up with.

Ona morecheerfulnote,PPiranha (Ms)of
Ilfordasks:

‘DearoldVerity, I havebeenanavid readerof
Byte Magazine for many years now. In com‑
mon I think with many others, I very much
enjoy Jerry Pournelle’s fine column, the best
thing in themagazine,and I always turn to it
first. Yet I cannot helpbut feel that the time I
invest in reading Mr Pournelle is rather
wasted, as he nearly always writes exactly
the same things. Is there anything to bedone
about this?”

Well, wehavegoodnewsforyou, MsPiranha.
It turns out that you are not alone on this one,

72

and we have devised rather a neat solution,
although I say so myself. Imagine a bitmap
code where ‘ I ’ means Roberta is revising her
flash card program for teaching American
children to read,andis contemplatingporting

it totheMacintosh, ‘2’standsforanattempt to
install QEMMon a Windows 95 which has
stalled because it won't recognise thejukebox
CD-ROMplayer, ‘4’ means that he has per‑
suadedLarryNiven to try out a new lozenge‑
shaped mouse, following a successful trial on
the beachhutPC,andsoon. I think it isfairly
clear that, usingthis system, the content of Mr
Pournelle’s column can besummarised in a
single byte ( n o pun intended!), so everybody
can enjoy hisanecdoteswithout actually read‑
ing them. The values for the next three months
are OxFF, OxFEandOxFF, by the way.

And lessof the ‘old’, MsPiranha.

S Trauma-Menace of Chelmsford, a busy
executive if I am any judge, writes to ask if
‘they have got around to inventing a laptop
battery which lasts long enough ‐ I seem to
remember something about this in a 1978
Tomorrow’s World’.
In short, ‘No’,Mr Trauma-Menace....
Actually, this is the long answer too ‑

you've written to the wrongperson if you want

al l the gen on nickel-cadmium andjelly sus‑
pensions and what not. Anyway, we are still
waiting for the gas-powered vacuum cleaner
James Burkepromised in 1971.

The Internet intrudes (pshaw!yet again!)
into ordinary life, as J Foxtrot of Colchester
reports:

‘I used very much to enjoy listening to the
Today programon Radio4, but recently they
have started readingout their email address
on the air.UntilSueMcGregorstarted inton‑
ing “Beebeeseedot see-ohdot yewkay” with
embarrassing ponderousness, conveying all
the understanding of that lucky monkey
which will one day type out Shakespeare, I
used to think of her as aQueenAyesha of the
Wireless beforewhom all true men lovedand
perished. Now she is but another Anna Ford
type. Canyou help?”

Alas no, Mr Foxtrot, it is beyond even my
power to stop MissMcGregor from makinga
fool of herself in this distressing way
(although I have had some success with my
campaign to get Peter Hobday to shut up
about his camel l ia) . I can only suggest you
adapt my strategy for avoiding Thought for
the Day ‐ ie leapout of bedas soon as it comes
on, tu rn on the shower full blast and sing
loudly.

Finally, P Piranha (Ms)ofIlfordasks:

‘DearoldVerity, I havebeenanavidreaderof
The Guardian’sComputingsectiononThurs‑
days for many years. Of recent times, while
huntingfor thebitswritten byJack Schofield,
I have frequently stumbled across BillGates’
syndicated column. Sounctuous and smug is
his material that twice I have ripped up the
whole of Guardian 2 in an uncontrollable
rage, and consequently lost that day’s televi‑
sion schedules and VIDEOplus+ codes.What
should I do?”

Ms Piranha, it seems to me that either you
must learn to control your temper, or borrow
next door’s Daily Express for the telly. They
won't mind.
And if you call me‘old’ again, I shall spit

in your eye. a



Each year, the illegal use of software
consumes nearly 50% ofyour potential
revenues. With the flames of piracy
eating away atyour profits,can you
afford not to protect your software?
Software Obtained legally, by region, 1993 vs. 1994

e Middle East

$4,900,882,960‐ ‐ $ < $ ‐ < ‐ $ ‐ $ ‐a srs a sEurope |
$821,992,751oe Sessaca

‘‘ $2,487,960, 944)
3,131 455,600)Se

| $12,840,204,124
[Total for 1994: $15,212,700,215 Source: BSA)

IASP® iswidely acclaimed asthe
world’s most advanced software
protection solution. Since 1984,
thousands of leadingdevelopers have
used nearly two million
HASP keys to
protect billions
of dollars worth
of software
Why? Because
HASP’s security,
reliability, and
ease-of-use led them to a
simple conclusion: HASP is the most
effective software protection system
available
Today, more developers are choosing

ared ASP than ¢ her softwarea b s compared HASP than any other software
care T e s t i n g Labs c o ; : : m mpythe National software ionvendors. in protection method. Tolearn why, and

t e d b Y a e m e . ‘nducte: four leading st winnet - and mungGee dent to see how easily you can increase your
s eral eading, a athe clear ov iftheworld’s leach revenues, call now to o r d e ryour HASPories. And

best, who arewe 10disagree! Developer's Kit
testing lab says

01753 622266
h t t p : / / w w w . a k s . c o m
1 9 8 5 - 1 9 9 5

a

y e a r s The Professional's Choice

UKLtd.United Aladdin Knowledge Systems
Kingdom 01753-4 01753-62:

«your local HASP distribtorack ¥
Final Score :

ma pport, comBoor aull copy ofERSTE =|  I"i i 5

212-564 5678America Tel: ( 8 0 0 ) 2:

s a l e s @ h a s p cor

IntlOffice Aladdin KnowledgeSystems Ltd.
Tel. F 7.x: 972-3-537 5796

is ‘Aladdin Benelux 024 6419777 mAladdin France 140859885 mAladdin Japan 04 Aladdin Russia 095 923058

¢ Chile Mcrlogca 2 2 2 2 1388 wCzechAtas 2 766065 wDenmark Berendsen 39577316 Egypt Zane

Greece 8 Hong Kong Hastings 02 8 India 1MICROSOFT. 4 Merico Soft § 5439770 mNew Zealand 9686014 mPoland Systherm 61480273 wPortugalFutItrunswith ar 0
NetWare i Coe Mac ( ye) Africa 4 7 0 4 mSpainP N 44 Switzerland Opa 6 Taiwan
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You won’t be the one who's ship‑
wrecked by client/server applications.
To accompany you on NetWare or
Windows NT you’ve chosen Btrieve,
the fo remos t navigational database.
In i ts l a t es t vers ion, B t r i e ve v6.15

SOLUTIONPROVIDERrunswith
NetWare

N e x t t i m e , I ’ l l n a v i g a t e
w i t h B t r i e v e v 6 . 1 5 ! !

TAKE A D V A N T A G E O F THE BTRIEVE V6.15 U P G R A D E
* Nove l l SFTIII support * N LM management wi th dynamic repor ts * New Transaction
Tracking System f o r database integrity * Improved memory management * Update
bundling f r om multiple users into a single disk operation * Windows DLL requester * Dual
environment requester (Ne tWa re and Windows NT ) * DOS requester (Ne tWa re ) f o r
reduced memory requirements * Windows-interface installer

Special update offer forBtrievev5.x and v6.x users.
surpasses itself in t e rms of security,
speed, precision and use r - f r i end ‑

liness. Be a clear-sighted captain a

97999,2,”,

¢ 0800 96 5497
cee”

call o u t your order now to profit f r om
Btrieve’s improved performance and

special upgrade offer.

I T S I M P LY W O R K S

Btrieve Technologies Europe - Les Collines de Arche - Opéra E- 92057 Paris la Défense 7 Cedex - Tél. : (33-1) 41 45 05 55 - Fax : (33-1 ) 49 00 0174


