
October 1996
133 20)

The Software Developers’ Magazine

On the road to Cairo
ws

aacll

Reviews:
Fusion and
Objective Toolkit JM



1 October 1996

Dear reader,

As you may well notice, this issue of EXEis missing all quotes and
extended characters in all the articles. To be precise this concerns ail non‑
standard characters in the Century Schoolbook serif font used for the body
text. This problem happened at our typesetter who is investigating the
matter. We didn't discover it until we received the first printed copies.

It is unfortunately impossible to reprint the issue since we have to book
slots at our printing and mailing houses long in advance. We have no
choice but to mail you the issue the way it is.

| would like to express my sincere apologies and hope it will not spoil your
enjoyment of EXE.

Yours,

Dew roy
David Mery, Editor
( d m e r y@dotexe.demon.co.uk)

Centaur Communications Ltd,St Giles House,50 Poland Street, LondonW1V 4AX. Telephone 0171287 5000 Fax: 0171 437 1350
Email - editorial@dotexe.demon.co.uk Advertising: advertising@dotexe.demon.co.uk Web Site: http://www.exe.co.uk



If you need to combine the speed of RAD with the
power of modeling, then SELECTEnterprise for

PowerBuilder from SELECT Software Tools is
the product for you. SELECT Enterprise for

PowerBuilder enables you to design
applications in a powerful object-oriented

modeling toolset and to automatically
generate a scaleable application
architecture, taking maximum
advantageof all the advanced features
in PowerBuilder v4.x and v5.0.
SELECT Enterprise for PowerBuilder
brings together SELECT’s strengths
in object-oriented analysis and
design, with PowerBuilder’s
established abilities in Rapid
Application Development for
client/server. SELECT Enterprise
for PowerBuilder is designed to
help PowerBuilder developers
share more information
throughout the enterprise
amongst large numbers
of users.
SELECT Enterprise for
PowerBuilder enables you to build
applications that can bescaled-up

from a t w o - t i e r to a multi-tier
architecture without fundamental
redesign. Full “round-trip”

engineering of your existing
Powerscript will help make the

transition from PowerBuilder v4.x to
v5.0 even e a s i e r and ensure that models

and code are always kept in step.

SELECT Enterprise is a trademark of SELECT Software Tools Ltd
All o t h e r trademarks are the property of their respective holders.

SASELECT youll

THE WINNING TEAM
SELECT ENTERPRISE™ and POWERBUILDER
Bringing together thepower ofOOAGD

andRapidApplication Development
Further benefits include:
° Iterative, incremental lifecycle
° Multi-tier architecture suppor t
° Full round-trip e n g i n e e r i n g
° Industry-standard object-oriented modeling
* Support for Rumbaugh/Jacobson/UnifiedModeling Language
° Full use of the “PowerBuilder Intelligence”
e Additional generators available for Visual Basic’, Forté, C + + ,

Centura, Delphi, Smalltalk and NatStar

JOIN THE TEAM
If you would like to know m o r e about how SELECT Enterprise for
PowerBuilder can suppor t your development projects, fill o u t the
details below and fax this form back to the marketing department
on 01242 229 701 to r e c e i v e your free SELECT Enterprise for
PowerBuilder Information Pack.

Name
Company
Address

Postcode
Industry Sector
Telephone Number

RASELECT
Westmoreland House, 80-86 Bath Road, Chel tenham, Gloucestershire, England GLS3 7JT

Tel: 44 1242 229700

S O F T W A R E
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Soap Flakes.....
The big vote. Some los

If Windows tools were simpler, Jules May could hope
to avoid them

IBMjoins Java in San Francisco. OMG
gets new supporters for IIOP. More on

the Java Academy, Green River, BeOS

Letters. ld
You thought you knew everything about gazonga?
Merlin: OS/2 resurrected.

TECHNIQUES

Apieceof cake....
By focusing on selecte: bsets of code, program
slicing makes debugging a piece of cake. Mark
Harman explains the technique.

Coder of ethics. 31
Richard
Stallman was
originally
responsible for the
creation of the Emacs text editor.
He moved on to s ta r t the GNU
( G N Us Not Un i x ) project with the
idea of creating a completely free
operating system. Peter Collinson
interviews him

Constant troubles................:ccccssssssss
The legacyof Cs laissez faire attitude to
string literals has returned to haunt C++.
Francis Glassborow tries to cut the
Gordian knot.
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FEATURES

Onthe roadto Cairo
Windows NT 4.0 vastly improves on the networking and Internet
capabilities of previous versions, but can it fight offNetWare 4.11?
K a r ] Dallas finds ou t

REVIEWS

Fusionpower.

NetObjects new tool a i m s to bring the flexibility and ease-of-use of
desktop publishing to the arcane discipline of Web s i te design. Neil
Hewitt takes a look at the products final beta.

StingrayObjectiveToolkit
Stingray s toolkit aims to bring the
conven i e n ce o f component programming
to MFC users. Phillip Harris boldly
dives in and experiences its bite

Will Watts checks out Delphi
shelves and gets The Revolutionary Guide to Delphi 2, and
Colin Smith considers if Programming Windows 95 is Petzold s
new testament.

THE BACK END

Subscribers Club
Special offers for EXE subscribers. This month, books
Wiley and McGraw-Hill.

EXEDeals . . . . . . . . . . . . . 0 0 0 .

Discounts on Contemporar;
browser in a custom control.

Ctrl-Break
Bill Proctor sObject Lessons.
Deeson s crossword. And Verity Stob has
prepared an executive summary on Old
Objects, Old Danger .

rom John

P O C S e e e n e d 6 9

Signe Lamacrhcidirmestig appre Sia w t h see subs card within this
‘Themagazineis published around the 1st of the month.To subscribe or if you have asub‑pasarplease call 0171 439 4222 or write to The Manager, EXE, (address

above). Wecan invoice your company if anofficialcompany order is provided.Back issues are avail‑
able at £3.50 each.
‘ASubscription implies that this journal will besent to the subscriber until one of the three expires’
(AG Macdonell.)
Editorial. Address editorial enquiries and comments toThe Editor, EXE, (addressabove)or
email to e d i t o r i a l@dotexe.demon.co.uk.
Wewelcome letters,opinions, suggestions and articles from readers.Informationcontained in EXE is
b e l i e v e dtobecorrect. I ferrorsarefound,wewillendeavourt o ac la r i fica t ioninthe next issue.
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Comms
Asyne Pro for Win 2.1 £135
COMM-DRVILIB 16.0 £105
Fax C++ SDK for 9. £77
Greenleaf CommLib 5.2 £235
OnNet SDK 4.0 £370

Compression
Crusher! Win DLI j o u r c e

Greenleaf ArchiveLib 2.1
PKWare Data Comp L
TCOMP/Multi-Platform 2.12

Database
CodeBase 6.0
CXBase Pro
DBTools.h++ for ODBC
DISAM96 for DOS
List & Labels for W
POET Persona! SDK
ProtoGen+ Client/Se
Raima DBM Engine.
Velocis + EADS ( O f f e r

Visual SQL
Graph ics- Charting

Charting Tools
Essential Chart
GraphiC/Win 7.
Graphics Server 4.0
Real-Time Graphics Tools

Graphics - Images
Ad Oculos (Image Analysis) 2.0
Image SDK Plus for NT
ImageKnife Pro 2.0
ImageMan DLL 32 & 16-bit 5.0
LEADTOOLS Win32 Pro 6.0

PROGRAMMING
o o t s

Ada Assemblers
Basic CiC++
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 items for which there
is no s p a c e in these advertisements.

Visual Basic Standard 4.0 £78
3d Graphics Tools 5 (32b i t VB4) £149
Apiary Dev Suite for NetWare
AutoCoder
BetterState Pro
ButtonMaker
ClassAction (VB4
ClassAssist ( i n c Oblets)
CodeBank (VB3/4
C o d eC o m p l e t e
Crescent Internet ToolPak 2.0
Designer Widgets 2.0
EnQuiry 2.0 (VB4)
ERwin/Desktop for VB4
GeeWiz 2.0
Helping Hand for VB
Into Code (VB4)
List & Labels for 43.5
PowerPak Enterprise for VB4
PowerPak Professional for VB4
SplashWizard

Tear Off Menus for
VB AppFramework
VBAssist 4
VB Compress Pro 4.0
VBLanguage Manager Pro 3.0
VB/FailSafe Pro
Vision StoryBoard 4.0 (VB4
Visual Bridge ( A c c e s s - * VB4)
Visual Expert Developer
XREF 2.0

MS Visual Basic for DOS Std
MS Visual Basic for DOS £240
db/Lib Prof 3.0 £195 |
Graphics Workshop £105
PDQComm 2.62 £85
ProBas 7.1

kPak P r o4

C& C++ FORWINDOWS
Graphics & GUI

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

Moths&Stats
IMSL C Numeric:
IMSL Math Modu!ie

Intro
Dev Toolkit

Comms - Async
Fax Plus for Win
FaxMan SDK

Comms - Network

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

Graphics - Charting
Chart FX 3.0 (16:
Charting Tools if
Real-Time Graphics To

Graphics - Image Files
Image SDK Plus/VBX 2.0 £250

£200
£230

S £59
Widgets 2.0 £99

Muscle (Win)
VBiite 1.0
VBTools 4.0
Visual Developer's Suite (16 b i t )
WinWidgets/VBX

C& C++ FOR DOS |
Comms

Essential Comm 5.0 £235
MagnaComm/DOS £215
SilverComm “C" Asynch 4.06 £210

Database
c-tree Plus 6.5A
SoftFocus Btree/ISAM

Graphics & GUI
3D-Ware Prof
Fastgraph 4.0 (Ted Gruber)
GX Graphics 3.0 £155
MetaWINDOW-DOS 5.0 £215
Zinc Engine & DOS Key 4. £634

Maths & Scientific
C/Math Toolchest &Grafix £45
H u g e Virtual A r r a y&NAT 3.0 £215
Science, Eng & Graphics Tools £115

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

General & Systems Libraries
GX Sounds £165
MTASK £215
TTSR Ram Res Dev Sys 2.03 £100

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

Pricesdonot include VAT orother local
taxes but doinclude delivery in maintand
UK. Please check prices at time of order
as ads are prepared someweeks before

publication. This page lists some
products - call us f o racomplete

price list. ORDER BYPHONE WITH
YOUR CREDIT CARD

(01364)654100
FAX: (01364)654200

BASICLANGUAGE

tBASIC Pro (Win&DOS)
BASIC DLL Compiler

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

Sundry Controls
3D Graphics Tools 4.0
DI-VBX 1.0

Gantt/VBX
MediaKnife/VBX
VBX Artist
Visual Instrument Panel Cntris
VideoSoft VSView/VBX

Text Editor Controls
TXText-Control Standard

Tools
SpyWorks-VB 2.1
TMS Tool
VBAssist 14
VB/OLL 2.05 [ss
VERSIONS/VB 1.1 £135

oa
Desktop 2
Developer 2

1dRAD Pack for Delphi
Charting Tools f o r Win - Delphi

onent Create
version Assistant Database

Eschalon Power Controls
Helping Hand for Delphi

infoPower 2.0
innoView MultiLanguage
KingCalendar Pro
List & Labels for Delphi 3.5
Mobius Draw Kit
Mobius FastSprites
OCX Expert
Orpheus
Pumpkin Project Manager 2.0
Real-Time Graphics Tools
Transform: Component Expert
VisualPROS 1 . 1

WinG Sprite Kitc++ComPILERS
BorlandC++ 5.0
Borland C++ Dev Suite 5.0
BC++ ite + Des Tools
MS Visual C++ Subscription 4.1
MS Visual C + + Standard 4.0
Optima++ Developer Intro
Salford C/C++ Win Dev
Syr c C++ 7.2
Turbo C++ for Win 4.

| VisualAge for C++ 3.5 w/Docs
} 'Watcom C/C++ 10.6 Intro
§ High C/C++ for Ext-DOS/Win £620

Salford C/C++ DOS Dev £195
Turbo C++ 3.0 £66

™ Source Editor is easy to use, edit

™ Debugger lets you debug applets on

= Applet Tester lets you test applets

GeoPoint is a 32-bit ActiveX Control that
displays data of all kinds by thematically
shading the polygons of Mapinfo and
AutoCAD drawings. Now you can add
the power of standalone geographic
information systems to your custom
applications. It consists of two controls:
® MapShader Control links toadata

I if you mar
your apps, call us for more details about
this exciting package - pricing is very
c o m p e t i t i v e a t £180 + VAT.

News & Views
JAVA WORKSHOP

AndNowForSomethingCompletely
Different!

| Is this the first of anew generation of
| software development tools? Sun’s new

Java WorkShop is the first tool that runs
ina Web browser - if you can browse the
Web, you can use Java WorkShop! It
includes everything you need to visually
assemble and publish portable Java
apps & applets:
® Web Browser IDE written entirely in

Java lets you switch between tools as
easily as browsing web pages.
IntegratedToolset that works
together so you work faster
Visual Java GUI Builder isvery easy
to use, automates creation of applet
Orapp user interface. Over a dozen
AWT widgets, add your own. Layout &
Preview modes let you test
immediately. Generates Java source
code
Source Browser displays class
hierarchy, creates links to
constructors & methods

multiple files, integrates with RCS&
PVCSfor team programming

HTML pages or standalone apps,
locally or remotely across the net,
thread browser, etc

immediately
_ © Project Manager organises all the

files needed to create a project
® Build Manager automatically builds

your projects
® PortfolioManager lets you create &

organise personal portfolios of
applets, and share them with others,
internally or externally across the Web

= Online Help gives detailed hot-linked
explanations of each tool

Java WorkShop is available atavery
special price until the end of the year ‑
why not call us for more details on one
of the most exciting software
development tools of the year!

GEOPOINT
Add GIS Functionality

source & uses an intelligent binning
algorithm to sort & divide the data into |
categories. Shading of polygons is
performed based on these categories
Legend Control identifies the
Categories and helps the user
interpret the map shading

nipulate geographic data in

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

This is probably the mostadvanced
COBOL compiler in the world.

A g efor COBOL for Win. CALL
lor COBOL for OS/2 £599



asked for comments onthe handwritten
style used for code in Francis Glass‑

borow s regular column.Weset upa special
page on EXEOnLine for a vote on the sub‑
ject. First, aword of thanks to all who took
the time to come and talk to us about it at
various exhibitions and to those who partic‑
ipated in the vote.

There s a contrast between the result of
the Web-vote and the live discussions that
wehad. The Web-vote has been fluctuating
but is mostly in favour of the printedversion.
On the other hand, most of the readers who
talked to uswere in favour of the handwrit‑
ten style.Does that reflect two different psy‑
chological profileswithin our readership?

Here are some of the comments we
received, in no particular order:

This printed version is somuch easier to
readand to copy from if necessary ‐ it s the
format you normally see your own code in
anyway.

Interestingtypefaces r us.
For readability of specific examples, I

would prefer the typefaced style. However,
the handwritten style would bevery suitable
forpresentingpseudo-codeexamples where a
rough idea of what is neededwould besuffi‑
cient to pass an idea across.

StandardPlease !
Although I dohandwritesome small code

specs, I findthat it doesn t scan asreadily as
printedtext. I suppose it swhatyou reusedto
‐ afterall mostcode isprinted text.

Perhapsa script-like typeface could be
used insteadofpure hanwritten script?

I think that a font that has very distinc‑
tive curly braces would bepreferable. Many
Courier fonts make a curly brace look too
much likeaparenthesis.

The script idea is good but its just not
legible enough :-)

I: the August issue s letters page we
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The handwritten script style is just too
cute. However,your use of braces, although
styledafterK&RC is w h a tI object to. In par ‑
t icular, scope indentation and visually
matchable braces contribute the most to
readability. I mparticularlypartial to what
might bedescribedas the PlumHal lStyle .

Would you accept code written on the
back of an envelope for review? Would you
publishan article I d scribbledon the back of
theproverbialpack of20? I think not!

I preferthe non-handuritten style.
Love the handwritten version!
I have been in contact with Francis

regarding one of theproblems a few months
a g o‐ there w a sa typo in the code ‐ a n d he
told me that he didn t write the code frag‑
ment: it was someone in the office. Since the
purpose of the column is to get us to think
about the operation of the code it shouldn t
have additional errors in i t ! I would hope
that the normal form is taken fromworking
code fragments ‐ sohaspossibly seen a com‑
piler and is not subject to copying errors.

I quickly lose my place with standard
codestyle ‐ it al l looks the same soif you look
away for amoment there is nothing to drag
your eye back to the last lineyou read.

The handwritten code uses more band‑
width and is fullof recognisablefeatures that
helpyou findyour place again.

Handwritten. Also please can you more
carefully copy-edit you r code fragments?
Experiencedprogrammers don t mind but
beginnersprobablyfind it a bit confusing...

Francis s code looks the way my code
looks in myheadbeforeI type it.

As can be seen from the small sample
above, readers tend to react strongly either
for or against the handwritten style. Since
there is no clear cu t vote either way, I ve
decided to keep it (I ll leave it to you to guess
which I voted for). But let me go through
some of these comments: the code is hand‑
written in-houseandany transcriptionerror

EXE: The Software Developers’ Magazine
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is our fault and not Francis s. So far there
have been a few ‐ not many, but still too
many.We wil l take extra care to ensure that
the transcription is faultless. The layout of
the code is asper Francis s indications.This
code has not seen a compiler at EXE, but
since most snippets contain some potential
errors or are just guidelines it would not do
much good to compile them. We are cu r ‑
rently in the process of experimenting with
script-like typefaces sostay tuned.

Ed

Some lose a dot, some win a dot
or those old time readers, PR con‑Ps:et al, EXE is called just EXE
( a n d it still rhymes with sexy). We

suppressed the initial dot more than two
anda half years ago! Please get used to i t .
The only place where we kept the dot ‑
spelled out, mind ‐ is in ou r email address,
just to add to the confusion.

What build is your NT 4?Microsoft pro‑
duced one day s batch of NT 4 CDs before
finding some problems with it and stopping
the production line. This version of NT at
boot-updisplays (Bu i l d 1381) ‐ without the
quotes. According to MarkHassall,BackOf‑
fice Product Manager at Microsoft UK, this
CD was just shipped to a handful of journos
in the US anddidn t make it across the bit of
water. Hassall told usthatMicrosoft found a
minor application b u g. The corrected ver‑
sion was none other than (Bu i l d 1381) . ‑
still without the quotes. Have you spotted
the difference? The bugwas supposedly too
minor to justify a new build. Several mes ‑
sages in Usenet newsgroups suggest that it
might be in fact build 1384.And the bug? I
haven t manage to find a dotless build so I
can t say for sure, but the wildest rumours
have been heard

DavidMery



C OMM E N T

Mayliém!
verybody in the world has their
little secret. You know that it s
wrong. You regret doing i t .
And then, years later, when
the tabloids suddenly object to

you being a cabinet minister, they dig up
your hideous skeleton and hound you from
officewithyour tail betweenyour legs.Well,
I too havea little secret, and if you promise
to tell nobody, to keep it just between us, I Il
tell youwhat it is.

I just accepted a programming job in
Visual Basic.

Okay, I realise that doesn t have the
earth-shatteringimplicationsofWhitewater
or porking ones secretary, but for me it s
really something. I can t stand VB, and I
always swore I d never have any truck with
it, but I accepted the work anyway.

My client is in the nichiest of all niche
markets.He has founda task that everybody
hates, but that everybody has to do because
it s partof thejob ‐ for those very few people
who do the job, that is. He s computerised
that task, and although hesdone little more
than create a library of common solutions,
he s built in some sweet optimisations and
cute graphics, andmade a programwhich is
agenuine pleasure to use.

There s something else you should
understand.Myclient was, and is,anexpert
in his field ‐ but his field is not program‑
ming. He knows how to solve his problem,
and when he writes a program to express
that solution,hesnot interestedin language
purity or efficiency of execution. He just
wants to write a simple, workable program.
It was people like my client who built our
industry, i t was people like h im who
invented most mainstream applications
before they became mainstream, and it s
people like him who make computers into
the genuinely useful general-purpose tools
that they are.

Originally, his programwas written in
Quick Basic, but his customers started to
demand a Windows version, and he was
forced to translate it. Presumably,just like
lotsof other semi-professional programmers,
he thought that a tool called something

4

IfWindows tools were simpler,
Jules May could hope to avoid them...

Basic would be roughly the same language
and hed have no real problems making the
conversion. And,just likea lot of other semi‑
professional programmers, he discovered
that instead he had to learn to program all
over again.

What VB does, it does very well, and Id
be the first to admit it contains some very
good ideas indeed. However, the moment
you try to do anything which the designers
didn t anticipate, the language suddenly
turns against you. In many cases, it seasier
to switch to C to accomplish your task than
to fight with VB itself. That s why myclient
needed help. He had done as much as he
could with his program in VB, and needed
help to take it any further. The very tool
which had promised him the easy ride he
needed haddumped him.

That s why I object to VB so much:
switching to VB is by no means as easy as
it s claimed to be, and if a programmer is
going to invest the time needed to learn i t ,
hemay aswell learnhow to use amore gen‑
eral tool. This, I suppose, is the motivation
behind Delphi. Unfortunately, Delphi does‑
nt pretend to offer the easy learning curve
that VB does, and the neophyte Delphi pro‑
grammer must spend a long time getting
started. For all its advantages, Delphi can t
helpmy client either.

The differences between modern lan‑
guages derived from Pascal,CandBasic are
diminishing every day. The nitty-gritty of
syntax can no longer hide the fact that they
are all block-structured, procedural lan‑
guages, universally considering g o t o as
harmful. Pascal has the advantage of the
static link, but even that is rendered rela‑
tively useless when it s cast into an object‑
oriented form. Language design is virtually

EXE: The Software Developers’ Magazine



stagnating, which would be fine if the cur ‑
rently available languages could dowhat is
demandedof them, but they can t.

We have known for some time that pro‑
gramming is in a state of crisis. Building
applications is becoming more difficult and
expensive with each passing day, and the
reliability of the resulting software is ques‑
tionable at best. Programming nowadays is
done by experts, using languages designed
by experts, and even they have a hard time.
If the massed ranks of professionals are
finding things soarduous, isn t it ridiculous
to suggest that semi-professional and ama‑
teur programmers can write decent code?

Actually, no it s not. Programming was
just as difficult back when it was done on
kitchen tables usingDartmouthBasic. In
those days, people may have
wri t ten smaller pro‑
grams, but every‑
body was at i t ,
and there were 4
more programs

Vol 11-Issue 5 / October 1996

in circulation. Programmingtoday is difficult
precisely because it s a large, centralised
undertaking. The languages are old-fash‑
ioned precisely because commercial pro‑
grammers must control every aspect of the
machine in order to make their programs
slick and fast. That swhy programming is
expensive and unreliable.

Bu t semi-professional p r o g r amme r s
don t need to add that much polish to their
programs. They need to be able to throw
some functionality together, tinker with it
unt i l it looks nice, and expect it to work.
Semi-professionals are no t writ ing mono ‑
lithic wordprocessors: they re writing spe‑
cialist niche applications that you and I
wouldn t even think of. They don t need to

produce million-line pro‑
grams; they
could make a
good l iv ing

C O M M E N T
from five thousand line programs, if they
could only get to write them.

The funny thing is , experts need the
same thing: to be able to assemble simple
functionality todemonstrate their ideas, and
then gradually refine the functions until the
programworks properly. Beingable to mess
around with a program until it comes out
right is no t the wicked and pointless hackery
it smade out to be. Far from it : fiddling with
a program is how you refine your ideas so
that you can know it solves the problem it is
intended to solve.

I mnot going to suggest that Dartmouth
Basic was a major contribution to software
engineering: it was ugly, slow, and riddled
with peculiarities. But it did democratise
programming, and I think that s what s
missing from modern tools. We don t have
any effective Windows tools with the sim‑
plicity of Dartmouth Basic,Logo, or Forth
(although versions of these languages have
been tweaked to work under Windows), and
my client needs one.

On the other hand, I m not going to write
i t . If I did, he wouldn t needmeany more.

au

Jules used to bea programmer.
Now he works in VB. He can becontacted
on 01707 662698, or on cix as
jules@cix.compulink.co.uk
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Presenting
IBM Software Servers.
Now the client/server
picture is complete.

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

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

seven new IBMSoftware Servers.
They support all major clients and r u n on the
platform of your choice: OS/2, Windows NT

or AIX. And best of all , they're designed to work
together seamlessly, soyour business runs more

smoothly. All for one and one for all.
For y o u r c om p l i

us on 0 8 0 096 O00 31or visit

www.software.ibm.com/info/AD201

Lotus Notes
The leader in messaging and groupware.

Database Server
Helps workgroups and companies share important data.

Internet Connection Server
Asolid foundation for buildingWeb-based business.

Communications Server
Apowerful gateway for connecting diverse systems

Transaction Server
Aflexible infrastructure for mission-critical applications

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

Systems Management Server
Automates management ofmulti-vendor distributed systems

For further information telephone us at 0800 96 00 31 or fax: +(45)
48 10 1999, or send this coupon to IBM United Kingdom Limited,
Freepost ANG 5023, Winterh i l l , Milton Keynes MK6 1YL.

Yes, I would like to receive additional information.

Name: _ _ _Sn

Dons Dale? 2ea SS ee

Company:
Address:

City: Postcode:

Country: ‐ ‐ _ _ _ =

‘ T e l e p h o n e :
Fax:
e-mail:
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A d d p e r f o r m a n c e , functionality. gheots!
Optima++
Optima++ Developer is the first RAD
tool to combine the power of an industry
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

x programming, dynamically generated wizards, and online reference

h e B u i l d b e t t e r a p p l i c a t i o n s0 % ‐ =

is
a

information. £139

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

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

M K S Toolk i t ve r 5.1
MKS Toolkit gives Windows NT3.5+ and
Windows 95 developersa full suite of
powerful UNIX tools including KornShell,
awk, awkc, vi and visual diff for Windows,
make, a windows scheduler, grep, sed, 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. For Win 95 & NT-Intel,
Alpha, Mips on one CD. £239

WatcomC/C++ version 10.6
Watcom C/C++ delivers a professional,
cross-platform |6-bit and 32-bit
development system that produces the
fastest executables for the widest range
of platforms. Using the same integrated
development environment, you can
target all platforms including Windows
N T, Windows 95, Windows 3.x, OS/2
Warp, extended DOS and more. New
features include: Blue Sky's Visual

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

CATALOGUE @PRICES ARE EXCLUSIVE OFVAT

LONDON DELIVERY AT COST @ PRICES ARE
SUBJECT TO CHANGE - PLEASE CALL TO CHECK@VISA. ACCESS, &MASTERCARD accerted WITH F A X O 1 7 1 - 8 3 7 - 6 4 11
PHONE ORDERS

us..first chojce f o r*
a - w a c oa c l t hr m s

S h o r i s t emuro orcoumease TO ORDER C A L L
@ SHIPPING TO MAINLAND UK £8.00. SAMEDAY 0 I 7 I 2 8 3 3 ‘aa I 0 2 2

Design Toolsdeliversintegrates
designed to imize productivity. #

the new Borland C++ Dev.Suite
andTogether/C++ 2.0, asource-based
Object-OrientedAnalysis and Design tool that pro
object modeling andcode generation, and automat ic documentation
and helpfile generation... erfect to architect prehend, and

"automaticallydiagram mn pee

programmer's oa nowyvas
interface p o l i s h e dfor Wind
Favourite features, suchas

"_multi-window editing,in
“replace, chroma-codir

by developers working with 3r: ! |
generation languages to buildmission

ritical client/server applications.Features
tasking, registry suppor’ ae

Netware), pareve memory
i ieve Developers Kits forWin, Win 95/NT

rommee ‘

Web, enabling fast, friendly c u s t o m e r
interaction, Amazon enables anew generation of low-co’ mt

high- impact customer-focused applications fo r nter/Intranet
delivery. W i t h Am: gobeyond static "dead web" pages,

to create "live" with text and graphics, data and



IBMjoins Java in San Francisco

Commercial applications
or complementary FWs

BM and more than 50 international par tners
are set to j o i n the Java r i o t with the San Fran‑

c i s c oProject . The i n i t i a t i v e , announced a t Object
World West, will define a series of Java-based
high-level application frameworks for bu i ld ing
business-critical applications Choices of

The first roll-out of the vertical Shareable ee
: levels torFrameworks n e x t year will deliver a base of ser- exploitation

: : rY Cross-domain business
v i c e s , classes and utilities t o provide a c o n s i s t e n t Higher processes

7 ibstractionsinterface for bi z distribute a t f o r ' $r building distri uted multiplatform pyre Ceiba wadsia
applications, as well as a core of objects common application

inves tment
across many business solutions, such as general A p p l i c a t o nutiaies
ledger, a c c o u n t s payable and inventory control Techrica! irestructure
The pro jec t a i m s to use the Java virtual machine |
to provide hardware isolation, and IBM intends i
to support the frameworks on N T , A IX , AS/400.
M V S , HP-UX and OS/2.

Future ex tens i ons to the project are being dis‑

Operating system ‘objectserv ices

= Commercial shareab le FWs

cussed by advisory groups se t up in Europe,
America, A s i a and the Middle East

The project is by no means alone in the race to define standards for distributed business objects. The
Object Management Group ( O M G ) is currently in the consultation stage for defining i t s o w n CORBA‑
based standards, and Microsoft is pushing i t s rival DCOM-based LOBjects v i s i o n . However, none these
technologies will be available until some t i m e next year, and in the m e a n t i m e p r o p r i e t a r y frameworks
from enterpr ise ISVs like SAP America and SSA a r e multiplying rapidly
») I B M UK: 0171 202 3744 »URL: http: / /www.softmall.com/ sf

Netscapesupports OMG’s IIOPas the ONE standard
2 banahasthrownitsweight behindthe OMGs Internet Inter-ORBProtocol ( I IOP)asthe standard
4.‘ for internet-basedbusinessapplications. It has licensedVisigenic sVisiBroker for Java ORB for inclu‑

sionin bothNetscapeOpenNetwork Environment ( O N E ) and Galileo, the next version ofNavigator.
VisiBroker is aCORBA 2.0 compliant ORB that is fully implemented in Java, enabling client code to

invokemethodsonobjects distributed over webs asif they were local to the applet. It implements all of the
standards features, includingsupport for fault-tolerance, load balancing and secure bridging, and can use
Netscape s Secure Socket Layer for e x t r a protect ion

Netscape s Open Network Environment (ONE) is intended as an framework for development and
deployment of network-centric applications. It incorporates both e x i s t i n g and new internet standards
such asHTTP,HTML, the Lightweight Directory Access Protocol, Java, JavaScript 1.1, and the Internet
FoundationClasses, alongside Netscape sClient and Server Plug-in and securi ty APIs. Another feature
is LiveConnect, a common object and messaging model for communication between Java and JavaScript
applets,Plug-ins,andONE services. Platform-specificobject models can use this service through the Java
RuntimeInterface (JRI )API.

Supportedby more than 50 companies, the environment is part of a drive to evolve HTML beyond a
documentdescription standard intoa platform-independent framework for specifyingapplication compo‑
nentsandinterfaces.Netscapeis pushing this independence,alongwith claimed superior security,asan
advantageoverMicrosoftsActiveX platform.
» Netscape:http:/ /home.netscape.com

Microsoft’s internet tools improve security
icrosoft has released betas of CryptoAPI 2.0, extending the high-level support for authent icat ion,

Msvnne.enc ryp t i on and public key infrastructures provided in version 1.0, currently shipping with
Internet Explorer 3.0 and NT 4.0. (Macintosh and 16-bit Windows v e r s i o n s will be shipped in early 1997).

The API provides an o p e r a t i n g system-level interface to third-party cryptographic service provider
( C S P ) modules that deliver cryptographic technology from specific vendors, currently including B B N ,
Cylink and Spyrus and Microsoft (based on technology from RSA Data Security). Separating the technol‑
ogy in this way avoids export i s s u e s , and enables improved ciphers to beused asthey become available.

Microsoft is u s i n g the technology to reinforce the COM standard, providing a set of COM interfaces
ilable on i t s Web site. These interfaces make it possible to accessencapsulating the APIs functionality av:

the API from languages like Java and Visual Basic.
» CryptoAPI : http: www.microsoft.com /intdev / securi ty

Vol 11-Issue 5/ October 1996 EXE: The Software Developers’ Magazine

| Sun Microsystems has
announced a new web
enhanced v e r s i o n of Solaris
2.5.1 for SPARC and Intel
platforms. Sun claims the
platform can offer internet
server performance
improvements of up to 30¢

Sun Microsystems:
http://www.sun.com

IBM and Netscape have
announced the development
of a native OS/2 Warp 4.0
v e r s i o n of Netscape
Navigator that will support
native speech recognition
and navigation. The product
i s c u r r e n t l y i n beta testing

IBM: http://www.ibm.com

» Sunsoft has licens
technology developed by IBM
s u b s i d i a r y Taligent t o add
support for key componen ts

of Unicode to Java. Demos
are available at
http://www.taligent.com

popular award-winning
ActiveX controls into the
Sheridan Components
Suite. The suite contains the
Calendar Widgets, Data
Widgets 2.0 and Designer
Widgets 2.0 toolk
available for £250.
Contemporary Software
01344 8 34

and is

» The Sun User Group has
been restructured into the
Sun User F o r u m , to provide
a more practical and
commercial focus
members. Info from
http://www.SunUserForum.org
or call Jane Morrison on
01763 271894



The Windows NT Show on
2d October will see the
launch of Braintree’s NT
Auditor, a new security
auditing and management
application.
Braintree: 0161 945 1511.

Intasoft has released v e r s i o n

3.4 of its change,
configuration and vers ion

control tool AllChange. The
new release can be fully
integrated with MSCC
compliant tools like Visual
C++ and VB, and costs £3457
for a 5 user licence.
Intasoft: 01392 217670

Metrowerks is set to add
support for the Sony
Playstation to its

> Rogue Wave has released
vers ion 2.0 o f its
LAPACK.h++ linear algebra
class library, which now uses
templates, enabling
developers to use their own
n u m e r i c types. The library
costs £675 for Windows (95
& NT), OS/2 or UNIX
v e r s i o n s , with a n optional
accelerator module available
for £395. Contact
Grey Matter on 01364 6541

Logic Works and Rational
Software have released an
integration link that enables
object modelling tool Rational
Rose and database design
tool ERwin to exchange
metadata. The link is available
free of charge from
http://www. logicworks.com

10

| Be up to date
ji e e e Release 8 E

of the BeOS operat‑ ¢ing system has shipped 3

a| with integrated support
| for 3D graphics, mail,

the internet and remote g
login capabilities. ‘ a a ,

The multiprocessor reese

OS integrates modular
SMTP and POP-based
email support into i ts
built-in database, and
includes an object-based
web browser. Develop‑

e r k s o u e s | ‐Browser Status ( G R R E :
conyag bi t o rs a a ners wil l be able to take o i s heal a n o

O  B i w iadvantage of n e w use r @ = hehe ro a n e

interface elements, - =
direct access to graphics
hardware via t h e Game
K i t , and lightweight 3D graphics with the 3D Kit.

Behas also announced a partnership with Metrowerks, aiming to integrate support for the Java envi‑
ronment into a future version. Java development facilities are set to be incorporated into the CodeWar‑
r ior for BeBox development kit.

The new version of BeOS supports a much wider base of hardware devices, and Be has reaffirmed its
intention to support machines other than its own BeBox by demonstrating an early version of BeOS for
PowerPC-based Macs at the MacWorld exhibition last month. The company is discussing its plans for this
technology with Be developers, and expects to introduce a product based on it early next year.
> URL: http://www.be.com % BeEurope: +33 149 06 73 77

PhotonmicroGui brings internetto embeddedsys
NX Software hasaddedinternetaccess capabilities to version 1.1of the PhotonmicroGuifor itsQNX
realtime OSfor embedded x86 systems. The new release incorporates a news reader,an email pro‑

gram, and a web browser based on embedded web technology from Spyglass, the company that provided ‑
the technology for Microsoft Internet Explorer.

Like QNX and Photon, these components are highly modular, enabling designers to scale functional‑
i ty upor down to suit memory and processor requirements. To ease internationalisation,Photonsupports
Unicode UTF-2, and has an application builder with a language editor that lets developers translate
applications into several languages and still keep a single executable. QNX-basedembeddedapplications
can becontrolled or monitoredin graphics mode from Windows (3.1, 95 & NT), OS/2, or X-based _‑
enablingcontrol functions even for embedded systems with nographics hardware. a

URL: http://www.Nesteke »ee UK:019232 8 4 8 0 0 } ON ia eas
Developer Academy iFawa cadena!

his year sVisual Tools DeveloperAcademy was a riotous affair. Most delegates agreed that the move
to a new location at Keble College, Oxford University from the previous siteat Cambridge was worth‑

while. Most of the sessions were well-attended, in particular the Advanced C++ Techniques presentation
‐ which took an hour anda h a l fto present but three days to comprehend ‐ and those on VB Script. Late
and Wild sessions in the evening were notable for the enthusiastic audience participation.

Developer conferences are not all about hard work, of cou rse , and the organisers laid onentertainment
every evening including jugglers, illusionists, giant Scalextric tracks, a gala dinner and the obligatory pub
crawl. Many delegates were keen to return next year, a n d agreed that the unique location together with
the friendly organisers made for an interestingand successful four days.

The next event in the Developer Academy series supported by EXE will be the Java Developer Acad‑
emy, to be held between 18-21 November at the Royal Agricultural College, Cirencester. Speakers will
include Steve Elliott and Paul Bellchambers of Sun, Carl Christensen of Domino Systems, and Dr Hans
Rohnert of Siemens Germany, and topics of discussion will include A W T, Java APIs, VRML, and the Net‑
work Computer concept. As with the Visual Tools Academy, one day will begiven over to in-depth tutori‑
als. Various pricing options are available, depending on the lengthof t ime attending and whether or n o t
accomodation is required.
» For more informationortoreserve aplace, call Emma Hilditch at Interactive Information Services
» Tel 01815415040 ) Fax 0181974 5188
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Give us h a l f a day
and we ' l l g ive you
the f u l l s t o r y.

When it comes to buildingWeb sites, even if youre the biz ‐ especially
if you ' re the biz ~ you must get frustrated that current technology
doesn't let you do all youd like to. It's as if your software only does
half of what you want it to. And sometimes the waiting is about as
much fun aswatching daytime TV.
Sowhat would you say if wetold you that we can show you, in half a
day, how to build a W in - populate it in lay - and
k e e pit up and running with eC more : asi ly

(and ply)‘than any other solution?
Youd probably 7 a meafavour!”oe that's exactly what wed like
to do. Regist Visit our Web site at
ht tp: / /www.lotus.com/uk unlock.htm and well tell you all you
need to know.

Wedon't do things by halves

2,CIRCLE NO. 844 WorkingTogether:



Contrary to information
received in time for the
September i s s u e , Windows
NT Workstation 4.0 shipped to
manufacturing on July goth
with support for Distributed
COM. Although DCOM has
been around in the g u i s e of
remote automat ion , this is the
first time it has shipped in a
base operating system (see
On the road to Cairo in this
i s s u e )

Visual Components’ new
Geopoint is a 32-bit ActiveX
component that renders
MapInfo and AutoCAD with
thematic shading based on
data categorisation. It costs
£180 from Grey Matter:
01364 654100

The ObjectSuite product
family from Visual Numerics
has been extended by the
IMSL Charting Module for
C++. The library supports
m a n y 2D and 3D charting
functions on Windows 95 &
NT, and costs £495.
Grey Matter: 01364 654100.

Oracle Corporation has made
_ WindowsNT a ‘tier-1’ port of

the Oracle7 database e n g i n e

As such, future releases of the
N T v e r s i o n will appear a t the
same time as other platforms.
http://www.oracle.com/

French company DFL has
createda trio of ActiveX
controls for internet
developers. Light Lib Images.
Light Lib Business and Light
Lib Multimedia can be used to
add complex multimedia and

12

CRiSP and dry?
MM” software profes‑

sionals find it trau‑
matic to move to another
platform and find their cho‑
sen editor not available. For
Briefenthusiasts who vebeen
looking for a 32-bit solution,
Pacemaker Software has
CRiSP 5.1, the latest version
of its multi-platform editor.
CRiSP is fully Briefcompati‑
ble and features a C-like
macro language. The editor
integrates with a number of
p o p u l a r development tools
inc luding Microsoft Visual
C++ and the Java Development Kit. Colour syntax-highlighting is available asstandard for 30 languages
(includingC++, AWK, Pascal,PostScript,TeX and H T M L ) and more can bedefined.

All the usual features are there such asauto-formatting,bracket/brace matching, search/replace using
regular expressions, and the curiously-named Sanity Checking which resolves conflicts where multiple
users have amended the same file. Pacemaker is at pains to point out that no t only developers use CRiSP:
apparently, other professionals from geophysicists to clinical technicians find it handy as well. This ver‑
satility extends to the range of platforms covered, which includes Solaris, SunOS, SCO Unix, Linux, Win‑
dows 95/NT and 3.x, and OS/2.

Pricing varies according to platforms and number of users, starting at £75 for a single-user Linux
licence. Contact Pacemaker for more information.
> Pacemaker: 01666 840333 » Fax: 01666 840260

ovell launchedNetWare 4.11 or IntranetWare,and release 5ofi t sGroupWis
Bothproducts feature some remote Web access. In GroupWise, all the mailboxfunctions,

viewing the directory, canbeaccessedvia astandardWeb browser ( H T M L 1.0).InIntranetWare,the
work management traditionally locked to a particular console can beoperated remotely via a browser.
IntranetWare is fully SMP out of the box (up to 32 processors). Both IPX and TCP/IP are supported,
IntranetWare is shipped with NetWare/IP 2.2 and DHCP. The current offer is only IPv4 but Novell is
expected to release [ P v 6 support sometimes next year.

The NetWare Application Launcher (NAL) lets network manager control which desktop applications
a user has access to. In addition to the benefit of this central management, it s a first step towards inde‑
pendence betweenthe user and his machine.A user can logon any computer and still have access to the
same applications. é

Accordingto Novell,IntranetWare is network C2ready . Sincea productneedsto beshippingto becer‑
tified,Novell will have to wait to finish itscertification process.The C2-levelsecuritycoverstheentire
work from the client to the server.To ease migration to this release, Novellprovides DSMigrate (

ISS CRSP: E-/bcS/EXAMPLES/W...5/COMDLG22/comdly2c
Fle View Fok Find Optore Tock W h o m Hap

LONG APIENTRY M a i n l i n d P r o c NWMD W i n d , UINT m e s s a g e . I M T w P a r a m , LONG I P a r a n >
KC

fatle HUND p u n d E a s es
H a r ’  I p e z H e i o t  =

\  Kneszage? ¢

C R E A T E :
i n m a d i t

tent 4~"CreateWindow
N o u ,

S C H I L D 1 Ve_VIS IBLE | us_uscRoLL 1
BSL E F T {ES MWLTILINE” 1 ES-AUTOUSCROLL..

CHRESW> 1D_EDITOHILD,
CHINSTANCED G e t V i n d o u L o n g h i n d . GUL_NINSTANCED.

Chonda, We_SETTEXT, 1» CLPARAMD Apssiel10>:

N o v e W i n d o w c h u n d E d i t , 0 , 4 , LOWORD(iParam>. HIVORD(1Paran). TRUE:
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EuropeanJava DevConshows wide interest in ‘ActiveJava’
icrosoft s recent Java DevCon in London attracted a great deal of interest from software developersMs:IT managers, even though most of those present admitted to no t having written any Java.

Those who had done soadmitted that it wasn t yet a primary business concern. Most delegates felt that it
would soon be a major concern, however, and the majority expected to have to write either all or at least
a significant proportion of their work in Java within the next year.

Among the speakers from Microsoft US was Greg DeMichillie, head of the development team respon‑
sible for Visual J++, version 1.0 of which was exclusively released to UK developers at the conference
before its release in the US. DeMichillie faced complaints from angry delegates who have been unable to
r u n the release versions ofseveral Microsoft products including Internet Explorer 3.0 and Visual J++ sec‑
ond beta becauseoft h e delays in getting retail NT Workstation 4.0 out to MSDN subscribers.

Most sessions in the conference concentrated on building active Internet content with Visual J++,
rather than pure Java development. Particular emphasis was put on making COM work with Java, and
on DCOM under NT 4.0.
» Microsoft:01734 270001 » Fax: 01734 720002
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ClearCase f r om At r i a - Software
Configurat ion Management f o r U n i x
and Windows development env i ron ‑
men t s . ClearCase prov ides compre‑
hensive configurat ion m a n a g e m e n t
wi thout forcing software developers
to change the i r exist ing env i ronment ,
t he i r tools o r the way they work.

Vers ion Con t r o l
Workspace m a n a g e m e n t
Bu i l d m a n a g e m e n t
Process con t ro l
Change m a n a g e m e n t

PUREATRIA SOFTWARE
Wyvols Court, Swallowfield, Reading, Berkshire RG7 1PY
TEL: +44 (0)990 561516 FAX: +44 (0)990 143096
email: info@atria.co.uk URL:http://www.atria.com

* y, CIRCLE NO. 845

AUTHORING TOOLS FORnews3.1 &“95

FOREHELP
2.0 & 2.95

Help Buttons

Help Browser
le plus free text search. -£100
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I N T R O D U C I N G  Z I N C  D A T A C O N N E C T

N o w S e r v e U p Yo u r Apps W i t h A n y
Flavor Of Database. Or A l l Of Them.

Go ahead, indulge. Because when it favorite relational databases‐from Oracle
comes to database connectivity, you can’t to Codebase. And unlike ODBC, Zinc
have t o o much of a good thing. DataConnect gives you the speed of native

With Zinc® DataConnect? you can n o w connectivity, with access to your database’s
wr i te an application, then p o r t it to a n y ‐o r _ native API whenever you need it.
every‐popular database platform by simply And, asyou’d expect, you get the kind
recompiling. O r, you can wr i te to of OS portability only Zinc can offer.
your c u r r e n t database, knowing you So no m a t t e r which
won't have to recode when the Boe. database you prefer, there’s
n e x t database flavor comes along. one tool that appeals to

With a single C++ API, Zinc everyone’s taste‐Zinc
DataConnect provides object- DataConnect. Call us today
oriented access to all of your Z I N Cc for the r e s t of the scoop.



C OMM E N T

Letters
Wewelcome short letters on any subject relevant to software development.
Please write to: The Editor, EXEMagazine, St. Giles House, 50 Poland St,
London W1V 4AX, or email editorial@dotexe.demon.co.uk. Your letter will be
considered for inclusion unless it is marked ‘not for publication’. Letters may beedited.

Bless you!
Dear Sir,
Bernard Greenbergs letter explaining the
pgazonga message in Multics Emacs was
fascinatingandamusing,but Bernardmight
care to know, asa self-confessed language
buff, that gazonga did not originate as a
comic-strip phoney Ital ian word from the
30 s or 40 s. It s cod German and dates from
the FirstWorldWar.

In the same way that homecoming
Tommy Atkins Franglaised countless
French idioms (eg a ne fait rien into San
fairy Ann ), he changed Jerry s exclamation
of Gezundtheit! when someonesneezed
(roughly our Bless you! ) to Gazonga! o r,
more commonly, Gazonka! , Gazonks! or
even Bazonka! This has longsince died out
of colloquial English but used to be very
widespread and survived for many decades.

As late as 1960 or so in darkest South
Pembrokeshire, my mate s seventy-some‑
th ing Grandad would sti l l merri ly c ry
Gazonks! if you sneezed near him. And at
around the same time, Spike Milligan pub‑
lisheda poem starting:

Say Bazonka! every day!
That swhat Grandma used to say
Hardly IT-related,but interesting,ja?

RobertSproat
London

This is u t te r ly fantastic. My deepest
gratitude. ‐ BernardGreenberg
My favouri te homophonictranslation
i s the fo l l ow ing by F ran ois Le Lion ‑
nais: Un singe de beaut est u n e jo ie
pou r | h iver for A th ing of beauty is a
joy forever .‐ Ed

Merlin: RIPOS/2?
Dear Sir,
Was your comment column Merlin: RIP
OS/2? written simply to provoke a response?
If so, I suppose it has succeeded. Taking the
points in order: there havebeena lot of beta
tests that were really publicity stunts. But
theMerlinbeta is a genuine test programme.
Of course there are bugs in the beta ‐ that s
why beta tests are run.
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Have the newsgroups gone quiet? While
the beta was active, there wasa lively dis‑
cussion forum onCompuServe. Personally, I
just don t find Internetnewsgroupsa partic‑
ularly valuable resource.

If the user interface weren t revamped,
people would complain. So why complain
when it is?

Merlin will r u n perfectly well in 16MB,
which is now essentially the standard for
any graphical OS. For voice processing or
software development,or other special appli‑
cations, more is needed, not unreasonably.
The real beta test took place almost entirely
in the US.Soinevitably the voice recognition
was basedonAmerican speech.

Install problems were a major part of the
beta test. But reports from the US of the
gamma version indicate that the releasever‑
sion will bemuchmore solid.

Is it bad for OS/2 to be the first operating
system to have built in support for Java?
Wouldn t computer users like to have oper‑
ating system independence?

The OS/2 user community is alive and
well, and rather bored with forever reading
obituaries for OS/2. Are the users of other
systems so insecure that they have an over‑
whelming desire to see everything but their
chosen system abandoned?

Martin Brampton
euros2@ibm.net

MartineditsEurOS/2 magazine,available
at http:/ /www.moorestephens.com /euros2/
Im sorry if y o u took my article to bean
exercise in OS/2-bashing: it w a s n t
meant that way.The point I was t r y i ng
to make is that I BMhas hada great 32‑
b i t OS f o r years and ye t has to ta l l y
fa i led to make an impression on the
massmarket. Un fo r tuna te l y, wha t i t
does no t understand ‐ and Microsoft
clearly does ‐ is that it sno goodhaving
a sound architecture and advancedOO
design if the use r interface is no t con ‑
sistent and support for common hard‑
w a r e is p o o r . OS/2 is techn ica l ly a
betterOSthanWindows 95, I agree,but
that does not make up fo r sloppy inter‑
face design. I BMhas had ha l f a decade
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to get this r igh t ‐ andyet i t neverhas.
Voice recognition: is it a gimmick, or

not? If no t , then we have to take I B M
seriously and coun t i t as p a r t of the
baseoperatingsystem,in which case 32
MB RAM is a reasonable minimum to
r u nMer l inas it was intendedto beused.
If it is a gimmick, thenwhy bundle it in
the first place?

Le t s face reality. I install Windows
NT: it takes ha l f an hour, autodetects
my network settings and allows me to
use my display adapter to the highest
resolut ion in the best refresh ra te . I
insta l l Mer l in , I have to qui t hal fway
throughbecause I d idn t wr i te down a l l
the network card details I needed,then
it refuses to drive my display beyond
1024x768 and when it does that, it
insists on inter lacing. These a r e both
beta products, so that s no t an excuse.
Which system do y o u th i nk I m goingto
persevere wi th? These a r e t h e prob‑
lems that realusers face, and this is the
problem that I B M cont inual ly fails to
face. If OS/2 dies, it w o n t be becauseit s
not a great OS ‐ it is. It wi l l be because
IBM, after a l l these years , s t i l l cannot
see the wood for the trees. ‐ Nei lHewit t

QuickStart
Dear Sir,
If you are asminimally enthusedby theWin‑
dows 95 desktop as I, and are more conven‑
tionally endowed with a C compiler than
DaveJewell sDelphi,youmightbeinterested
in my translation of his QuickStart utility to
VC++. Forget the W95 Desktop; QuickStart
is the utility tohave runningall the time.

The VC++ code is available on EXE
OnLine, and at o u r own Web site, being
http:/ /www.poptel.org.uk /phdce.

There is little about the VC++ code that
is different from the original. I haven t pro‑
vided an ICON, leaving this as an exercise
for the reader. Amore ambitious exercise
might be to use quicksort to arrange the
menus in alphabetical orwhatever order.

John Cant
Jjohncant@in-net.inba.fr
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On the
road to

CAIRO
ry hefact that Microsoft and Novell are shipping significant

\ upgrades of Windows NT and NetWare at roughly the
same time has increased the FUD ( fea r, unease and
despair) quot ient in the networking c o m m u n i t y to a

= & remarkable extent.
Both NT 4.0 and NetWare 4.1) (codenamed Green R i v e r ) a re still

in beta at the time of writing, and a full comparison oft h e two won t
befeasible until the shrink-wraps ship. On balance,while NT is now
probably the best application server y o u can buy, with vastly
enhanced networkingcapabilities, it still can t compete with NetWare
for the delivery offi l e and print services, though it s getting there.

Windows NT 4.0 Server still has some way to gobefore it fulfils all
the promises of the long-awaited Cairo ‐ now likely to bedistributed
to selected developers asa preview version in November. However,
the fact r e m a i n s that NT 4 represents as big a step forward from ver‑
sion 3.51 asversion 3.5 was upon all ofi t s disappointing predecessors.

For i t s part , Novell is beginning to recover from its failure to con‑
vince NetWare 3.1x users to upgrade to the 4.x platform with its
enhanced NetWare Directory Services, and the further enhance‑
ments to NDS available in Green River make it a much more power‑
ful option for large corporate accounts. The fact that Microsoft still
hasnt achieved full integration of NDS with its o w n NTDS will give
Novell some breathing space before Cairo finally comes on line ‐ the
first implementation is due some time in 1997, but the full set of
improvements probably won t beavailable until the following year.

Not that NT 4 should be regarded as any kind of maintenance
upgrade on the road to Cairo. If you compare its list of current fea‑
tures with those yet to c o m e , it will be obvious that the new version
represents a quantum leap over all previous o n e s , particularly so
when it comes to networking.

It is the improved Windows 95-style interface that will leave the
biggest impression onend-users, but network administrators will be
more struck by i ts easeofinstallation. Upgrading an NT 3.51 server
takes a matter of minutes, with all the hardware settings carried over
to the NT4 registry with virtually no user intervention.

Upgrading Windows 95 workstations to NT 4 workstations is
another story, however. Microsoft m a i n t a i n s that people who recently
upgraded to Windows 95 are hardly likely to w a n t to undertake a fur‑
ther upgrade to NT 4 Workstation sosoon after, and at any rate there
are different design goals behind Windows 95 and Windows NT
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Windows NT 4.0 vastly improves on the
networking and internet capabilities of
previous versions, but can it fight off
NetWare 4.11? Karl Dallas finds out...



Workstation . However, having suffered continual system crashes
withWindows 95‐ requiring three reinstallations in asingle week,
recently‐ comparedwith the rock-solidstability of the NT4beta ever
since it was first installed, I think most users would beprepared to
endure the price penalty of yet another installation for that sort of
peace of mind(see page 20, Upgradingfrom Windows 95toNT 4).
Aclearer upgrade path fromWindows 95is one ofthe factors that

will beaddressedbyCairo,anda significant role in this will beplayed
by the newWindowsDriverModel (WDM),promisedwithin the next
six months,which should allowdriver code to beshared across all 32‑
bit versions ofWindows.

32-bit workstations
In Microsoft sownwords:NT4Workstation is themost powerful 32‑
bit desktop ,with high performance and industrial strength reliabil‑
i t y and security . On the other hand,Windows 95 is touted as the
easiest way to a 32-bit desktop with a reduced set of require‑
ments, comprehensive compatibility and easy installation .

Themostsignificant difference betweenthe two from
the developer s point of view is NT 4s total lack of
support for virtual device drivers (VxDs),meaning

F E AT UR E S
systemis connected, there is asingle itemonthediskbar,whichbrings
upa disconnect dialoguewhen right-clicked. NT 4 has a dial-up net‑
workingmonitor ,which offers hang-upasonly one of its options.

Hardwarewise,Windows 95needs 8MB ofRAM(asa strict min‑
imum) and 40 MB of hard disk space, while it would be a brave per‑
sonwho tried to r u nNT 4without at least 32 MBofRAM(preferably
64 MB), and the system files gobble up 120MB of disk space. And, of
course,Windows 95is restrictedto the Intelchip set (386andabove),
whereas NT4 also runs onAlpha, MIPS,andPowerPCmachines.

Internet InformationServer
After gradually erodingthe powerbaseofUnixWeb servers,fighting
offthe seductiveMacintoshplatform,andconcedingnothingto third‑
party developers of Internet alternatives onNT, the Internet Infor‑
mation Server ( I IS) which ships with NT 4 Server has emerged as a
fast, solid andeasily managed leader of the pack.

It seems only yesterday that I was (correctly)advisinga tech‑
nicalconference that there wasn t an NT Internetserver that

could equal of any of the tried and tested Unix platforms
( i n fact, it was in January). It might have been true
then, but it isn t now ‐ and it is Microsoft s effort

some applicationswrittenwithVxDs in mind‐ resentsa : that hasmade all the difference.
notablymanycommunications and fax pro- np : Quite apart from the server s speed and
grams ‐ wo nt run . Nor will any pro- big & step forward from stability, the availability of the Internet
grams which require direct access to
the hardware, such asgames and
some legacyPCsoftware. In addition,
NT isn t as clever as Windows 95 at
detecting the hardware configuration dur‑
i ng installation, and some features like plug
and play and (for laptop users) advanced power
management, are no t available.

SinceNT4 is notsosmart at detecting the addition of
new hardware,it s surprisingthat it lacks the Windows 95‑
style Control Panel icon for installing new devices. When
installing a Creative Labs modem-and-sound-card PhoneBlaster
combinationcard, the soundsectionworked perfectly,but the system
couldn t find the modem,whatever COMport is was configured as.

However,NT 4does not shareWindows 95s inability to pre-emp‑
tively multi-task 16-bitapplications,andkeepsal l programs running
in protected memory space. It snot uncommon for a badly behaved
16-bit application to bring down an entire Windows 95 system, but
underNT 4, it svirtually impossible.NT can also offer native support
for OS/2 1.3 character modeapplications.

Windows 95 doesn t yet support DCOM (see below), and the only
multimedia APIs currently supported byNT4 beta are DirectDraw
and DirectSound, though others (eg DibEngine, DirectInput, and
RealityLab 3D graphics libraries) are well on the way. There is cur‑
rently no support for Microsoft Network onNT machines ‐ surpris‑
ingly, it proved impossible to access MSN Internet services, even
usingdial-up ne two r k i ng‐ though this i spromised.

Windows 95 offers file system-level disk compression, which NT
doesn t need,since the default NTFS filing system supports transpar‑
ent file-level compression. Remember,though, that NTFS is not acces‑
sible from aDOSfloppy if for some reasonNT doesnt loadproperly.

BothWindows 95 and NT 4 come with native 16-bit client Net‑
Ware software,and it sabreezeto upgrade this toNovell snew 32-bit
client on aWindows 95machine. An NT version can bedownloaded
from NetWire or the NovellWeb pages, but it just would not install,
probably because it s targeted at NT 3.5x systems ‐ it may be signif‑
icant that there s no NT client on the GreenRiver beta CD-ROM.

Despite the superficially similar user interface, there are signifi‑
cant differences in howsome features work on the two platforms.Dial‑
up networking is one of the affected services: when a Windows 95
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version 3.51as version
3.5 was uponall of its

disappointing
predecesso

Server API ( ISAP I ) will be a boon to
developers, who wil l have access to

server variables andwill beable to use
nested i f . . . t henstatements. ISAPIshould

pu t an end to arguments about whether
native APIs are better than server-side CGI

scripts, making available the faster API-route to
peoplewho alreadyknowtheir CGIvia third-party pro‑

grams like the PerlIShigh performance Perl interpreter.
Since IIS supports associations, you can run a Perl CGI

script with PerlIS by referencing it directly in aURL. You can
downloada betaofPerlISfromftp.perl.hip.com (butnotethat youwill
have to match its version numberwith an equivalent version of Perl).

IIS offers improved database programmability with the Internet
DatabaseConnector (IDC),which allowsmultipledatabase queries to
begrouped together, providing improved performance.

In addition to IIS, NT 4 Server comes bundled with Microsoft
Internet Explorer, the Microsoft FrontPageWeb-page creation pro‑
gram, and Microsoft Index Server. This automatically indexes and
permits al l users to search the full text on an I IS server in any of
seven different languages, as well as properties of files (such as
author and subject). The server supports a wide variety of formats,
includingWord documents, Excel spreadsheets and HTML pages.
Additional formats may besupported with content filters, which can
be created by software authors, using the [F i l t e r ActiveX program‑
minginterface.

Net administrators can create customisable query forms so that
users can select the parameters of their search. Maintenance and
administration is made easy by completely automatic operation of
the index server, including automatic updates, index creation, opti‑
misation,andcrashrecovery after power failure. Built-in tools enable
administrators to optimise their query service, providinginformation
like the numberof queries processedandthe response time. Indexing
a site increases file storage requirements by 40 per cent, so that 10
MBof files wil l have an index of 4MB.

PPTP
An important enhancement of NT s Internet capabilities is support
for Point-to-Point TunnellingProtocol (PPTP) which provides a way
to use public data networks such as the Internet to create a virtual
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private network connecting client PCswith servers. PPTPoffers pro‑
tocol encapsulation to support multiple protocols via TCP/IP connec‑
tions, and uses proven authentication and encryption technologies to
preserve privacy when sending information over non-secure net ‑
works. In effect, this t u r n s the Internet into a virtual private net‑
work . PPTPworks with I P, IPX, and NetBEUI-based networks and
is expected to be available for Windows 95 by the end of the year.
Other vendors are planning to support this new standard.

DCOM
The complex shiftingof gears at Microsoft that hasenabled it to make
a 180-degree shift in policy towards the Internet over the past year
has caused some confusion, and fuelled industry gossip that tech‑
nologies likeDistributedComponent Object Model (DCOM) are likely
to be postponed for some t ime, if no t abandoned entirely. Nothing
could be farther from the truth.

DCOM extends the COM standard, which defines interfaces for
creatingcomponent-based applications, sothat components can com‑
municate across networks. Since it uses the same tools and technolo‑
gies as COM, previous investment in training and software will not
goto waste. While the full DCOM implementation will not beavail‑
able until the 1997 launchof NT5 at the earliest, NT 4 does support
all the basics, including instantiation and binding of objects across
the network.

Indeed, that process began as long ago as NT 3.5 , when the
Microsoft Interface Definition Language (M IDL ) , originally used to
define functional RPC(RemoteProcedureCall) interfaces in DCE (Dis ‑
tributed Computing Env i ronment ) and Microsoft RPC, was extended
to marshal the parameters passed on toa call stack into packets to be
transmitted across process or host boundaries so that the function
could execute remotely. In fact, MIDL is anattribute-extended subset
of C++, supporting standard C constructs l ike e n um , s t r u c t ,

un ion ,and t y p e d e f . A MIDLcompiler was includedwith Visual C++
4.0. In effect, MIDL incorporates and extends the functionality of
MKTYPLIB, the ODL compiler, eliminating the need to use different
languages for proxy/stub implementations and type libraries.
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Now, with NT 4, such interface descriptions can beused to gen‑
erate type libraries, binary descriptions of COM interfaces and
implementations as used in OLE Automation, allowing the
OLE interfaces in a project to bedescribed in a platform and
language-independent manner.

NT 4 provides a new and simplified free-threading
model for addressing re-entrancy andconcurrency. This
extends and improves the implementation of the origi‑
nal apartment threading model (so-cal led because
method calls can bedespatched only at well-defined con‑
trol points) and should yield higher performance than NT
3.51 in single-machine scenarios, since it uses additional
threads to achieve the re-entrancy requirements for OLE.

Free-threadingwill bea boon to developers working in
a multi-machine env i ronmen t , but it means that they
must bemuchmore ontheir toes. Since anythingcan hap‑
pen at any t ime, with absolutely no regard to message
queues, the responsibility for guaranteeing thread‑
safety is taken from the OLE layer and made the
responsibility of the object ‐ and, ultimately, that
means you, the developer. In the wrong hands, free‑
threading can bevery unforgiving.

OLE security has been beefed upconsiderably
in NT 4, compared with 3.51, where
instantiation ofCLSIDs was not depen‑
dent upon the current login. Now the
client s access token is referenced to
allow or disallow CLSID functions.

What’s good about NT4
A Much-improved,Windows 95-style user interface (ironically, this

interface was originally designed to bea feature of NTCairo).
A Quick and easy setup, if you re upgrading existing NT 3.x Work‑

stat ion or Server or Windows 3.1x systems (bu t not Windows 95,
see What sbadabout NT 4, page 22) .

A Wizards are provided for the addition of user accoun ts , group
management, one-step file and folder access for Mac, DOS and
NetWare clients, with security settings, adding printers, adding
or removing programs, installing modems, installation or updat‑
ing of network client workstations, and keeping track of software
licences for servers and clients.

A Unattended Setup allows administrators to set up the install
parameters for all users, such as whether the primary partition
should beconverted to NTFSor left alone, whether the computer
will bea standalone se r v e r , serve asa primary domain controller,
or a backup domain controller, in a simple ASCII text file.

A Performance has been beefed up considerably over NT 3.51, and
this improvement in speedextends to the bundled Internetserver.

A Windows 95 Remote Program Load (RPL ) allows diskless Win‑
dows 95clients to bebooted from aWindows NT Server.

A Client and Gateway Services for NetWare have been extended to
support NetWare Directory Services (NDS) , including browsing of
NDS resources , NDS authentication (including authentication to
multiple NDS trees ) , NDS printing, and processing login scripts.

A Migration Tool for NetWareautomatically ports NetWare2.x and
3.x user accoun ts , group accoun ts , security informat ion, login
scripts, administrator accounts,files, directories, file attributes,
and file rights to Windows NT Server without affecting the Net‑
Ware server in any way, so NetWare user services are not inter‑
rupted when upgrading.

4 DNSServer is a completely new version of the DNSservice, based
on the IETF RFC 1053 standard, including a graphical adminis‑
tration utility and integration with Microsoft s proprietary Win‑
dows InternetNamingService (WINS) and the industry-standard
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N o easy upgrade path from Windows 95, s i n c e the r e g i s t r y for‑
mats are sodifferent.
Really needs 64 MB of RAM.
NT Directory Services (NTDS) not suitable for large in te rne t ‑
works.
Integration of NTDS with NetWare NDS not yet fully
implemented.
For workstat ions, Windows 95 provides some
facilities not yet available in NT: plug and play,
advanced power management, and support
for a far wider range ofdevices.

Object-oriented file system, with
the capability to store proper t ies and
enable content indexing, and likely to be
centred on the Internet rather than the
LAN ( o r even the WA N ) , asoriginally planned,
working with the Internet sDNS name space,
supporting the Lightweight Internet Directory
Access Protocol ( L D A P ) and allowing Internet domain
names to benames of Windows NT directory trees.
Integration of some of the technology from the database and
replication engine from Microsoft Exchange s directory with the
directory s e r v i c e , providing the ability to access multiple data
types through a set of OLE-based interfaces, including OLE DB
and OLE DS.

Great people need
Great development tools ‑

hitp:/ /www.ptsdirect.co.uk
Over 500,000 words of technical information

°on hundredsof software development products

CIRCLE Ni

Directory e n a b l i n gof DCOM, which currently relies upon explicit,
physical path statements for component location.

Windows NT 4.0 is a mature and stable product, and provides more
than adequate and easily programmable networkingsupport for

the small to medium company. Even though NetWare is a
more powerful environment for larger corporates, m a n y

m a j o r companies are m o v i n g to NT with complete ‑
and justified ‐ confidence. Despite the difficulty of

upgrading from Windows 95, NT 4 Workstation
is also to be preferred as a standard, secure

env i ronment for all desktop users.
The one missing factor in the puzzle
is complete integration of the NT

m e n t directory s e r v i c e with NetWare
Directory Servi

indication that this will bedealt with by
the t ime Cairo has shipped, in i t s complete,

s, but there is every

N T 5.5 v e r s i o n .

s i r I n the m e a n t i m e , s i n c e N T and NetWare really
address totally different r e q u i r e m e n t s , i t would b e

helpful if Novell and Microsoft took a rest from slagging
each other off , and concentrated on making their network

o p e r a t i n g systems work better together.

Karl Dallas has been w r i t i n g about computers s i n c e he taught hin‑
s e l fonan 8 KB Commodore PET in 1979. He cur ren t l y runs his o w n
Web publishing and WWW design consultancy business
( U R L http: www.houstonmedia.com).
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Dynamic Host Configuration Protocol ( D HCP ) services for
dynamic updates of host names and addresses.
Network Monitor is a powerful network diagnostic tool allowing
the examination of network traffic to and from the server at the
packet-level and the capture of network traffic information for
later analysis.
System Policy Editor and User Profiles allow system administra‑
tors to manage andmaintain users desktops in aconsistent man‑
n e r , standardising desktop configurations and controlling the
users work environment and actions. Several different profiles
can bemaintained ona single machine, allowing completely dif‑
ferent desktops to bepresented,dependent upon the login name.

the ability to handle points,
lines, polygons and text as
objects, to edit them and to link
them to a database
multiple map overlays and tiling
hot maps enabling user
interaction
royalty-free distribution of
applications incorporating

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 awide range of
digital map formats
the ability to display maps
within a broad range of
scales, and to print them in
colour at any true-scale
full, fast simultaneous display of
raster and vector maps,with full
pan and zoom facilities

Bits Per Second

NT4 Server ships with everything needed for the creation and
management of Internet or intranet services, includingMicrosoft
Internet Information Server (IIS), Microsoft Internet Explorer,
Microsoft Index Server, and the Microsoft FrontPage Web-page
creation program.
Microsoft Index Server automatically indexes and search the full
text ona IIS server in seven different languages.
Internet ServerAPI (ISAPI) provides improvedprogrammability.
Point-to-Point Tunnelling Protocol ( P P TP ) lets users use the
Internet asa secure virtual private network.
Remote users can take advantage of the Windows NT Server
RemoteAccess Service (RAS) to dial into aNovell network.
Re-startable file copy automatically begins re-transferringa file
upon re-connection whenever a RASconnection has been lost.
Idle disconnect automatically terminates a RAS connection if
there has been no activity over the remote dial-up communica‑
tions link after an administer-determined time period.
Dial-upNetworkingcan beassociated witha file orapplication,so
that whena user double-clicks on the iconof a file accessible only
over dial-up, the connection is made automatically.
RASPPP-compliantMultilink channel aggregationenables clients
dialling into the NT 4 server to combine all available dial-up lines
to achieve higher transfer speeds, for instancecombining two ISDN
B channels to achieve speeds of 128 KB or even to combine ISDN
lines with analogue modem lines for increasedbandwidth.
Multi-Protocol Router (MPR ) enables small and medium-sized
sites to deploy Windows NT Server as a low cost LAN-to-LAN
routingsolution for IPX/SPX,TCP/IPandAppleTalk, eliminating
the need for a dedicated router. MPRsupports the Routing Infor‑
mation Protocol (R IP ) for IP and IPX and also enables BootP
RelayAgent. Routingacross aWAN is also supported.

attached data labels, text
annotation and drawing
functions
null values for missing data
256 colour palette
royalty-free distribution of
applications incorporating

Graphics Server

Graphics Server makes it
possible to integrate graphs,
charts and statistics into
Windows applications
comprehensive range of
graph and chart types
statistics and curve fitting
available asVBX, OCX, DLL,
FLL and VC++ class, with lA
16/32 bit versions and é ”
data-aware controls 4

*hot graphs with zooming x ¢ >
saveable graph templates 7 =
time series graphs “<S
combination graphs ;
with multiple axes he
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TECHN IQUES

A pieceof cake
Imost every programmer has

f endured the unpleasant task
ofs i f t i ng through hundredsof

74 lines of code in order to find
an er ro r in just one. Tedium

ad nauseum: there must be a better way.
Enter program slicing.

Program slicing works by finding the
par ts of a program relevant to the value of a
chosen set of variables at some chosen po in t
in a program.A slice is constructed bydelet‑
i ng the parts of the program that are irrele‑
vant to those values.

The point ofinterest is usually identified
by annotating the program with line num‑
bers to identify each primitive statement
and each branch point. The term slicingcri‑
ter ion is used for the point of interest
together with the set of variables whose
value the slice mus t preserve. In this article
the point of interest wil l be indicated by
adding a comment to the program. In gen‑
eral slices are constructed for a set of vari‑
ables, but herein only slices constructed for
a single variable will be considered. For a
slicing criterion consisting of a variable v
and a point of interest n, the slice is con‑
structed for v at n.

Having pickeda slicing criterion one of
two formsofslice can beconstructed: aback‑
ward slice or a forward slice. Abackward
slice contains the statements of the program
which can havesome effect onthe slicing cri‑
t e r i o n , whereas a forward slice contains
those statements of the program which are
affected by the slicing criterion. Backward
slices can assist a developer by helping to
locate the parts of the program which con‑
tain a bug. Forward slicing can be used to
predict the parts of a program that will be
affected by amodification.

Backward slicing & debugging
A backward slice ‐ simply a version of the
original programwith some parts missing ‑
can becompiled and executed.An important
property of any backward slice is that it pre‑
serves the effect of the original program on
the variable chosen at the selected point of
interest within the program.

Consider the simple example fragment of
C code in Figure 1. Suppose the only concern
is the effect ofthe fragment on the variable z
at the end of the program.A backward slice
on z at the end of the program can bebuilt to
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By focusing on selected subsets of code,
program slicing makes debugginga piece of cake.

Mark Harmanexplains the technique.

focus at tent ion on this aspect of the frag‑
men t ‐ such a slice isshown in Figure2. It is
easy to see that the line r = x; cannot affect
the final value of z, so it is n o t included in
the slice. Slightly less obvious is that the

EXE: The Software Developers’ Magazine

assignment z = y - 2; also has no effect
upon the final value of z. It is not included
in the slice because, although this statement
updates the value of z in the middle of the
program, the value assigned is overridden

25



T E C H N I Q U E S
x =  1 ;
y = 2 ;
z =  y - 2 ;
r e x ;
z =  x + y ;
/ * the s l i c e p o i n t i s t h e end * /
/ * o f t h e p r o g r a m * /

Figure1‐ Aprogramfragment
to bebackwardsliced.

x e = l ;
y = 2 ;
Z  =  x + y ;

Figure2 ‐ The backwardsliceof Figure 1.

P a s s  =  0 ;
F a i l = 0 ;
C o u n t  =  0  ;
w h i l e ( ! e o f ( ) ) {

‘TotalMarks=0;
scanf ("%d",Marks) ;
i f ( M a r k s > = 4 0 )

Pass = P a s s + 1;
i f ( M a r k s < 4 0 )

F a i l  =  F a i l  +  1 ;
Count = Count + 1;
‘TotalMarks = TotalMarks+Marks ;

3
p r i n t f ( " O u t o f %d, % dp a s s e d and % d

;  f a i l e d \ n " , C o u n t , P a s s , F a i l )  ;
average = To ta lMarks /Coun t ;
/ * T h i s i s t h e p o i n t o f i n t e r e s t * /
printf("The a v e r a g e was %d\n",average) ;
PassRate = Pass/Count*100 ;
p r i n t f ( "Th i s i s a pass r a t e o f %d\n",

PassRa te ) ; ‘

Figure3 ‐A faulty exam markprogram.

while ( l e o f ( ) ) {
| TotalMarks=0;
scanf ("%d",Marks);
Count = Count + 1;
Tota lMarks = TotalMarks+Marks ;

}
average = To ta lMarks /Coun t ;
p r i n t f ( " T h e a v e r a g e was %d\n",average) ;

Figure 4‐ The backwardsliceof
the exam markprogram.

‘x = 1; /* consider changing this line */
y = 3 ;
P e x + y ?
Z e y - 2 ;
i f ( p = = 0 )
r t e ?

Figure5 ‐A programfragment
tobeforwardsliced.

by the last line, thereby losing the effect of
the first assignment.

Calculating the statements which should
be deleted from a program is a tedious and
intricate task, but fortunately slices can be
calculatedby acomputer. This means that we
can expect to see slicing technology in the
nextgenerationof case tools. A free prototype
slicingtool, Unravel, is already available.

In this article I shallconsideronly the way
slicing can be used to aid debugging and
maintenance. It has, however, been sug‑
gested as a supporting technique for reuse,
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parallelisation of code, program comprehen‑
sion, the calculation of metrics, reverse engi‑
neering, and program integration.

The programfragment in Figure3shows
how slicing can help a programmer during
the debugging phase of program develop‑
ment. The program is supposed to read in
some exam marks and print the number of
passes, the number of fails, the pass rate,
and the average mark. Sadly, when the pro‑
gram is executed, the average mark always
seems to beextremely low. This is a typical
example ofa unit test failure, and
the developer would at this
point be required to enter
a debugging process to
discover the cause of
the bug. This process
may take longer than
it ought to because the
developer will have to
considera lot of lines of
code which could not have
caused the bug. Clearly any
effort spent examininglineswhich
cannot have an effect upon the value of
a v e r a g e would b e wasted effort.

Slicing to the rescue
Astlicing tool can assist. The sliceconstructed
for the variable a v e r a g e at the point at
which it is printedout is given in Figure4. It
is abouthalfthe sizeof the original program,
because it has to preserve only the effect of
the original on the variable a v e r a g e . Run‑
ning the slice will generate the same value
for the average mark as the original. As the
slice preserves the effect of the original pro‑
gram upon the variable a v e r a g e it is safe to
ignore the other lines when tracking bugs
which only affect the average mark. Slicing
cannot compromise the debuggingeffort,but
it can clearly assist i t , since the slice is so
much simpler than the original.

The slice in Figure 4 shows that the
assignment of 0 to the variable To ta lMarks
occurs inside the w h i l e loop. This is clearly
wrong, as this sort of initialisation belongs
outside the loop. It should beexecuted at the
start of the program, or at least before the
loop begins. If the original code had been
analysed the developer would probably have
found himselfsaying no, that linecannot be
the one I m looking for. It cannot affect the
average value , which would be a virtual
slice using the programmer s mental arith‑
metic. The advantage ofa slicing tool is that
it relieves us of this burden.

I won t pretend that slicing is some form
of universal panacea. I f , in the original pro‑
gram, the line that initialised the value of
To t a l M a r k s hadbeenomitted, i t would not
make sense to say slicing could help locate
the line which contained the bug! If a bugis
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caused by something that is missing from a
program, this same something will be miss‑
ing from any slice of the program. However,
even in this situation, slicingmay beof some
help as the absence of the missing some‑
thing may bemore noticeable in a smaller
version of the program.

The pebble and the pond
As systems are developed and maintained,
modifications to parts of the programs that
make up the system are frequently needed.

We are al l painfully aware that
these changes can lead to

unforeseen side effects,
which often come back to
haunt us long after the
original change was
made. When p a r t of a
program is changed the

effects of the change rip‑
ple through the rest of the

program. They can impact
upon other par ts of the code

which ought to stay the same. Using
forward slicing these ripples can be traced
to establish which parts of the program may
have been affected.

See how forward slicingworks in the sim‑
ple program fragment in Figure 5. Suppose
the first line of the program needs altering.
As this line assigns a value to the variable x,
any subsequent part of the program which
ultimately depends upon the value ofx may
behavedifferently after the modification.The
forward sliceconstructed for the variable x is
given in Figure 6. It contains the lines of the
program which are affected by a change to
the first line.Notice that the line r + + ; has to
beincluded in the forward slice, as its execu‑
tion is controlledbythe predicatep==0 which
is affectedby the slicingcriterion.

Forward slicing can be used to assist a
maintainer who has located a bug (perhaps
assisted by backward slicing) and now
wishes to modify the program to correct the
bug. In sodoing the maintainer also wants
to be sure that account is taken of the ripple
effects of the change. To illustrate this
approach to maintenance, consider the
example program fragment in Figure 7.

Suppose that the line which prints out
the value of the variable sum has just been
added to the program. This line cannot
cause any ripple effects, because it does not
change the value of any variables. It does,
however, reveal that the programcontains a
bugwhich was hiddenuntil the value of sum
was inspected. The value stored in sum
always seems tobeslightly too big( i n fact, it
is always one more than it should be).

In order to locate the cause of this bug a
backward slice can be constructed on the
variable sum to find the lines which con‑
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Figure6‐ TheforwardsliceofFigure5.

Figure8 ‐ The backwardslice ofFigure 7.

tribute to the calculation of i t s incorrect
value. This slice is shown in Figure 8. It
shows the initial value stored in sum is one.
Since sumis a runningtotal, it shouldbe ini‑
tialised to zero.The natural step is to replace
the assignment sum = 1; with the assign‑
ment sum = 0; thereby correcting the bug.
However,by changingan assignment likethe
one to sum, side effects may be unwittingly
introducedbecauseofthe rippleeffect.

A forward slice on the variable sum will
trace the ripples andshowwhat other state‑
mentswill beaffected.The forward slice con‑
tains the lines indicatedby/* AFFECTED */
in Figure 9. The reassignment to suminside
the w h i l e loop and the line t o print out its
value at the end of the loop are affected by
the change. However, the slice also reveals
that the code t o assign a value t o a v e r a g e
and the line which prints out its value are
affected. A change to sumwill havea ripple
effect on the variable a v e r a g e .
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Fixingthe bugin the initialisationof sum
would introduce a bug in the assignment to
a v e r a ge , but since forward slicinghas fore‑
warned of this ripple effect the ugly patch
introduced to the assignment to a v e r a g e
can bereplacedwith the correct assignment
a v e r a g e = sum / n ; .

Finally a forward slice should be con‑
structedfor the new assignment to a v e r a g e
to ensure that no new ripple effects are
caused by altering the assignment to
a v e r a g e . Sucha slice would
revealthat the only statement
affectedby the correction is
the one which prints out
the average exam mark,
so no further action is
required. A slicing tool
helps both to identify the
line of a program which
causes a bug and to check
that the modifications made to
fix the bug do not introduce any
more errrors.

Unravel free slicing
Slicingwas originally proposed by Mark
Weiser in his seminal PhD thesis in 1979.
Since then a great deal of research work
into the development, improvement, and
extension of the algorithms for construct‑
i ng program slices has been conducted.
Unt i l recently the only tools for construct‑
i ngslices were academic playthings which
catered only for unrealistically small sub‑
sets of programming languages, but 1996
witnessed the production of a publicly
available slicing tool for a real program ‑
ming language.Unravel was developed by
J im Lyle, Dolores Wallace, James Gra‑
ham, Keith Gallagher, Joseph Poole, and
David Binkley for the American National
Institute of Standards and Technology.
The Unravel team has philanthropically
made the tool and i ts source code freely
available on the Web.

Unravel currently runs on Sun/Spare
platforms and slices programs in ANSI C
(although programs which contain g o t o
statements are not handled by Unravel) .
The authors have taken careto implement
the slicing algorithms asefficiently aspos‑
sible, sothe slices constructed are delivered
in a reasonable time. The tool has a pleas‑
ant user interface (w r i t t en for XWindow)
which allows the user to select the area of
interest by clicking on points in the pro‑
gram text. The slice is displayed by high‑
l ighting the lines of the programwhich
form i t , so it is easy to see what is in the
slice and what has been eliminated. Cur‑
rently the tool produces only backward
slices, but the effort required to add forward
slicing is not too great.
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Staffandstudents in myteamat theUni‑
versity of North London are working on
Unravel to provide a port to the PCand to
investigate extensions to its functionality. I
would like to acknowledge the major contri‑
butionmadebytheUnravelteamto thepub‑
lic dissemination of slicingtechnology.

Other forms of slicing
The approaches to slicing I have described

above are known as| static
approaches, because the slices

are constructed at compile
time. In the dynamic
slicingparadigm, slices
a r e constructed once
the input to a program
is known. Many
researchers in the field
believe that these slices

wi l l provide an even
greater benefit to developers

during the debugging phase as
dynamic slices are constructed specifically
for the test case that caused abugto occur.

Some extremely exciting work is going
on concerning a generalised slicing para‑
digm, called conditioned or quasi-static
slicing . It acts asa bridge between the two
extremes of static and dynamic slicing. A
conditioned slice is constructed for a slicing
criterion that includes the condition which
causes the program to misbehave.My work
on slicing indicates that it would be fruitful
to set aside the restrict ion to command
selection as the only technique for simplify‑
i ng the original program intoa slice. The
idea is to allow any programtransformation
which preserves the original program s
effect onthe slicingcriterion, thereby allow‑
i ng the slicing tool to construct thinner
slices. Although this approach would not
help much in bug location, in some applica‑
tions the thinness of the slices produced is
the overriding concern.

While we wait for these developments to
come about, program slicing is already an
invaluable tool for tracking down the pesky
bugsthatcrawl intocode.Try the technique ‑
it will allow you muchmore time for better
things. Perhaps a gateau in the lunchroom?

a

MarkHarman is director of researchat
the University ofNorthLondonSchoolof
Computingwhere he teachesprogramming
in C++ andformalmethods in Z. He can be
contacted via email at .harman@unl.ac.uk.
Dr.HarmansWebpagehttp:/ /www.uni.
ac.uk /~mark /welcome.html contains more
informationabout slicing. The Unraveltool
can bedowloadedfrom the Unravelpageat
http:/ /hissa.ncsl.nist.gov /unravel.html.
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RichardStallman was
originally responsible for the
creation of the Emacs text
editor, back when Emacs

stood for EditorMacrosand
ran inside an editor called
Teco. Hemoved on to start
the GNU (GNU’s not Unix)

project with the idea of
creating a completely free
operating system. The final

step of the project, an
operating system kernel
known as the Hurd, is

beginning to beoperational.
On the way, Stallman has
written, or inspired to be
written, many pieces of

excellent software that are
freely available to you and me
to use, change and pass onto

others. Peter Collinson
interviewed Stallman on the

telephone earlier this summer.

demigod
/n/ A hacker with years of experience, a world‑
wide reputation, andamajor role in the develop‑
ment of at least one design, tool, or game used
byor knowntomorethan halfof the hackercom‑
munity. To qualify as a genuine demigod, the
person must recognizably identify with the
hacker community and have helped shape it.
Major demigods include Ken Thompson and
Dennis Ritchie (co-inventors of Unix and C),
RichardM.Stallman (inventor of EMACS),Linus
Torvalds (inventor of Linux), and most recently
James Gosling (inventor of Java). In their hearts
of hearts, most hackers dream of someday
becomingdemigods themselves, andmore than
one major software project has been driven to
completion bythe author's veiled hopesof apoth‑
eosis. See also net.god, true-hacker.

From the Jargon File v4.0.0, 24 July 1996.
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thought t h a t i t would be
interest ing to begin with s ome of

the history of you, what y o u started
off doing, a n d where the idea of GNU
c a m e from. Le t ss ta r t wi th the
creat ion of Emacs.
The work that lead to Emacs started in
1973. I was at Massachusetts Institute of
Technology working on a DEC PDP-10 using
a programmable text editor called Teco. Teco
had common editing commands like insert
this text and delete so many characters .
There were also control constructs and con‑
ditionals. The editor also had some variables
that you could use to hold integers or
strings. Essentially, the editor provided a
programming language that you could use
to extend its functionality.

Carl Mikkelson added real-time editing
mode. It supported a completely different set
of commands that would execu te immedi‑
ately: you would see the ou t pu t updated
immediately on the screen. It wasnt a very
efficient implementation, so I completely
rewrote i t . Then someone said to m e , how
about providing a couple of characters that
will r u n an arbitrary Teco program? So I
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thought about that, and I realised that it was
just as easy to attach a Teco program to any
keystroke. So I did that. Then several hack‑
ers began writ ing large collections of Teco
macros to redefine various characters. Effec‑
tively, they started writing editors in Teco.

Emacs was written in 1975. The concept
was to take all the best ideas from the editors
that had been written in Teco. It was accom‑
panied bya library mechanism that enabled
people to load in v a r i o u s libraries of Teco com‑
mands, and attach the commands in them to
keyboard keys orj u s t r u n them directly.

Once Emacs was in use , people started
writ ing imitationsofi t .There have been over
30 implementations of anEmacs-like editor.
One of them is GNU Emacs. I wrote that
after I started the GNUproject.

ha t gave r ise to the GNU
project?

The reason for the GNU project was to make it
possible to use a computer without using pro‑
prietary software. I disliked the way people
were being pressured into accepting a way of
life in which they are forbidden to share soft‑
ware with their neighbours: they are divided
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and conquered by software owners. I decided
that I would reject that way of life by putting
together a complete systemmadeof free soft‑
ware. It would then bepossible to use a com‑
puter withjust free software.

The next decision was to make the sys‑
tem compatible with Unix. I had never used
a Unix system, but I had readabout some of
the good ideas of Unix. It was clear that the
free system should be portable, and Unix
was the only example of a successful, practi‑
cal, portable operating system that ran on a
variety of architectures.

h a t was the first p r o g r am tha t
y o u startedwork ing on?

The first thing I started workingon for GNU
was Bison (a parser generator compatible
with the Unix y a c c program). I needed
Bison to doaCcompiler.

I had heard about the Free University
Compiler K i t that originated in Amster‑
dams Vrije (F ree ) University. I thought,
well,weneedaCcompiler and it needs to be
portable; solet s ask if we can use that one.
I did, and I got a reply that was not merely
negative, it was actually insulting. Andrew
Tanenbaum was distributing the code, and
said: No, it s only the University that s free;
the software is not.Why don t you forget this
silly idea, and write mea few free utilities
that wecan distribute along with the com‑
piler to boost sales. I Il give you a cut of the
proceeds. I quickly responded, my first pro‑
ject will bea portableC compiler .
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gesC compi ler, g c c , is one of the
things that GNUhas been

extremely successful with. The
compilers have been br i l l iant .
Yes. Well, the compiler I first started work‑
ing on was not the one that wehave now. I
found a compiler that was already written,
whose authors said I could use it. I addeda C
front end,and then I startedcodingtheunfin‑
ishedsupport for theM68000.WhenI tried to
bootstrap the compiler over to the M68000, I
discovered that it wouldn t run. The M68000
Unix system available to me would only let
you have something like 64 KB of stack, and
the compiler expected the stack to grow to
many megabytes. Its memory usage was so
heavy, that I p u t the compiler aside and
worked on Emacs instead. That compiler
turned out not to beusable,but I adapted the
C front end to become part of gece.

hen y o u h a d g c c , how quickly
d i d you mig ra te i t t o lots o f

other machines?
Initially when g c c was released, it had sup‑
port for the VAX and the M68000, which
were the two machines that I wanted to use.
Other people subsequently added the
machine descriptions for other machines.
Oneof the good things about free software is
that you get lots of people to join in. And it s
fun to join in. Generally once a program is
released, and people start using i t , some of
those people will start helping.When you ve
got a lot of people using the program, you Il
have a substantial number helping.

Ww"doy o u think of Linux?
Linux was the first usable-quality free oper‑
ating system kernel. When Linux was
released, the GNU operating system was
complete except for the kernel. By putting
Linux and the extant parts of the GNUsys‑
tem together, people produced a free work‑
able operating system that could be used for
real work.

Peopleusually describe the resultingsys‑
tem as a Linux system .The name suggests
that the Linux system andGNUare funda‑
mentally distinct. This is both true and not
true. Linux proper is a program, an operat‑
i ng system kernel, and that program is
indeedseparate from theGNUproject.How‑
ever, the Linux system is mostly identical
to the GNU system.

The work of the GNU project consists of
writing programs. But the goal of the GNU
project was not just to create several useful
programs.Thegoal was, and is, to producean
entire operating system. A complete operat‑
ing system consists of many different soft‑
ware packages.We found some free packages
that were already available, things like X
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Linux
/ee'nuhks/ or /i'nuks/, ‘not* /i:'‘nuhks/ /n./ The
free Unix workalike created by Linus Torvalds
and friends starting about 1990 (the pronuncia‑
tion /lee’nuhks/ is preferred because the name
‘Linus’ has an /ee/ sound in Swedish). This may
bethe most remarkablehackerproject in history
‐ an entire clone of Unix for 386, 486 and Pen‑
tiummicros,distributed for freewith sourcesover
the net (ports to Alpha and Sparc-based
machines are underway). This is what GNU
aimed to be, but the FreeSoftware Foundation
has not (as of early 1996) produced the kernel to
go with itsUnixtoolset (whichLinuxuses).Other,
similar efforts like FreeBSD and NetBSD have
beenmuch less s u c c e s s f u l .The secret o fLinux's
success seems to be that Linus worked much
harderearly onto keepthedevelopmentprocess
open and r e c r u i tother hackers,creating asnow‑
ball effect.

Fromthe Jargon File v4.0.0, 24July 1996.

EMACS
/ee'maks/ /n./ {from Editing MACroS] The nec
plus ultraof hackereditors, a programmable text
editor with anentireLISPsystem inside it. Itwas
originally written by Richard Stallman in TECO
under /TS at the MIT Al lab; Al Memo 554
described it as“an advanced, self-documenting,
customizable, extensible real-time display edi‑
tor’. It has since been reimplementedany num‑
ber of times, by various hackers, and versions
exist that run under most major operating sys‑
tems. Perhaps the most widely used version,
also written by Stallman and now called “GNU
EMACS” or GNUMACS, runs principally under
Unix. It includesfacilities to runcompilation sub‑
processes and send and receive mail; many
hackers spend upto 80% of their tube time inside
it. Other variants include GOSMACS, CCA
EMACS, UniPress EMACS, Montgomery
EMACS,jove, epsilon, andMicroEMACS.

Some EMACS versions running under
window managers iconify as anoverflowing
kitchen sink, perhaps to suggest the one fea‑
ture the editor does not (yet) include. Indeed,
some hackers find EMACS too heavyweight
and baroque for their taste, and expand the
name as ‘Escape Meta Alt Control Shift’ to
spoof its heavy relianceon keystrokesdeco‑
ratedwith bucky bits.Other spoof expansions
include ‘Eight Megabytes And Constantly
Swapping’, ‘Eventually ‘malloc()'s All Com‑
puter Storage’, and ‘EMACSMakesA Com‑
puter Slow’ (see recursive acronym). See
also vi.
Fromthe Jargon Filev4.0.0, 24 July 1996.

copyleft
/kop’ee-left/ /n/{play on‘copyright’ 1.Thecopy‑
right notice (‘General Public License’)carried by
GNU, EMACS and other FreeSoftwareFounda‑
tion software, granting reuse and reproduction
tights to all comers (but see also GeneralPublic
Virus). 2. By extension, any copyright notice
intendedtoachieve similaraims.

Fromthe JargonFilev4.0.0, 24July 1996.
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Windows andTpX.Manyother packageshad
to bewritten specifically for the GNUproject
becausethere was nothingavailable thatwas
free. By the early nineties, the only major
missing package was the kernel. That s why
the release of the Linux kernelmade it possi‑
ble to produce acomplete system.

We already were working on a kernel at
the time, but the design that we had chosen
turned out to behard work, harder than we
thought. We are now about to makea pre‑
liminary alpha release of the kernel con‑
sisting of the GNUHurdplus Mach.

The point is that the GNU system con‑
sists of more than the GNU software, the
programs we wrote specifically for the GNU
project because we found that they were
missing. TpX, for example, is not aGNU
program, it wasn t written for the GNU pro‑
ject, and it snot distributed under the terms
of the GNUGeneralPublic licence. However,
we made it part of the GNU system, and we
wrote other software around its presence.
TEX is notGNUsoftware,but it spart of the
GNU system.

Likewise, the systems basedonthe Linux
kernel are not entirely composed of GNU
software, but they are mostly identicalto the
GNU system. Therefore, I call them Linux
based GNU systems, giving credit to the
Linux kernel for i ts role, but also making
explicit the role of the GNUproject.

‘ a s the not iono fcopy le f t , the
G N U General Pub l ic license

(GPL), started at the same time as the
GNU project or d i d tha t come later?
That was part of the whole idea. I had seen
the old free software community become
demoralised by being taken advantage of.

FSF
/F-S-F/ /abbrev./ Common abbreviation (both
spoken and written) for the name of the Free
Software Foundation, a nonprofit educational
association formed to support the GNUproject.

From the Jargon Filev4.0.0, 24 July 1996.

recursiveacronym
/n/& hackish (and especially MIT) tradition is to
choose acronyms/abbreviations that refer
humorously to themselves or to other
acronyms/abbreviations. The classic examples
were two MITeditors called EINE (“EINE Is Not
EMACS”)andZWEI (‘ZWEIWas EINEInitially’).
Morerecently,there is aSchemecompiler called
LIAR (Liar ImitatesApply Recursively),and GNU
(q.v., sense 1) stands for “GNU's Not Unix!” ‑
and a company with the name CYGNUS, which
expands to “Cygnus, Your GNU Support”. See
also mung, EMACS.

From the Jargon File v4.0.0, 24 July 1996.
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People would say, Oh, how nice of you to
give mea headstart in makingthis commer‑
cial product . They would extract benefit
from the community but would give nothing
back. It was the equivalent of the enclosure
of the common land.

I decided to make any enclosure impossi‑
ble by drawing up legal terms that would
make sure that any program derived from a
GNU program had to be itself free. In other
words, if people are using aGNU program
as a basis for their work, by making
improvements or additions to i t , these
changes would also have to be free software.
This concept is known ascopyleft.

So, from the very beginning, the first
time I released a program, which was GNU
Emacs, it came with distribution terms
designed to implement copyleft. The licence
has evolved to some extent over the years;
the most important change was whenI got
the help of a lawyer to rewrite it and make
sure that it would be legally enforceable
usingcopyright law.

ne change w a s in the a r e a of
l ibrar ies. You veg o t different

licences for tha t now, haven t you?
There are certain programs for which we do
give permission to link into a proprietary
application. This is done, for example, with
the C library. However, it is a step back‑
wards in defending the user s freedom. We
made that step as a compromise with other
needs. Part of the idea was that if we made
that compromise, we might get more people
usingthe C library, and thus would have
more people testing it and making improve‑
ments. And thus, ultimately, we would
encourage more and better free software (not
just more users). Another strand in the rea‑
soning was the thought that we didn t w a n t
to entirely inhibit the availability ofany pro‑
prietary program runningona GNUsystem.

These compromises wil l be beneficial if
and only if they actually lead to giving a
broader range of freedom to more users. It s
not worth making a compromise simply to
have more users. Whethera particular per‑
son wishes to use GNU software is his busi‑
ness. I hope that people will use it and enjoy
i t , but it s no skin off my back if someone
chooses not to. Iam not competingwith any‑
one else for market share, I mtrying tobuild
a community.

s people find the G P L too
restrictive. Other organisations

have gone for much less restrict ive
licenses, Berkeley for instance
Berkeley uses whatI call pacifist distribu‑
tion terms . People who don t want to have
war going on within society take two differ‑
ent approaches. Theres the approach of say‑
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One of the good things
about free software is
that you get lots of
people to join in.

ing: we condemn aggression and we won t
engage in it . Then there s the approach of
saying: if we see anybody being attacked by
an aggressor then we will fight alongside
that person.

The first approach is simply saying, Im
going to benon-violent, I will never fight any‑
one no matter what happens . The BSD soft‑
ware licence effectively takes that position.
They are saying, Other people can take what
we ve done and strip off the freedom, were
just never goingto say no to anybody .

Whereas my attitude is that I mdoingthis
work to give people freedom, and I msimply
not going to let anybody else come between
me and the users. No-one can deny any user
the freedom that I meant to give everyone.

a) east were also some people who
have created free p r o g r a m s a n d

after some per iod have decided to
commercialise them. How do y o u feel
about the Aladdin people, who ve
done this w i th g h o s t s c r i p t ?
The word commercialise , like the word sell ,
is confusing in the context of software.
Strictly speaking, the words imply solely
that someone is collecting money; but people
tend to assume they also mean the imposi‑
tion of proprietary restrictions. The collec‑
tion of money and the setting of restrictions
are two very different issues.

Free software is a matter of freedom, not
price. Fundamentally, the issue is no t
whether somebody is making money. The
issue is whether users have the freedom to
share with their neighbour, have the free‑
dom to make the software fit their needs,
have the freedom to contribute to the com‑
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The collection of
money and the setting
of restrictions are two
very different issues.

munity by releasing improved versions of
the program.

So, I don t mind that Aladdin is making
money from working on a free program. In
fact, I think that sgreat. I doconsider it to be
somewhat of a problem that, for the first
year, new g h o s t s c r i p t versions are only
semi-free. Semi-free software is like free
software but is limited for non-commercial
use: use by educational inst i tut ions, stu‑
dents or individuals. We cannot include
semi-free software in the GNU system on
those terms; it means that we can only use
new versions o f g h o s t s c r i p t when they
are a year old.

When people hear about the idea of free
software and the GNU project, many of them
suppose that it is based on the idea that
there is something wrong with doing things
for money. This is not true. The issue is
about freedom, not price. The GNU project
is not in any way based on disapproval of
business. In fact, the GNU system is meant
n o t jus t for individuals, students and
schools, it s for businesses as well.

eny o u started the Free Software
Foundat ion (FSF) .

The Free Software Foundation was started
in 1985 after the GNU Emacs started to
become popular. GNU Emacs was proofthat
the GNU project was no t just talk; we could
and would write good software that people
would want to use. So the Free Software
Foundation was founded as a tax exempt
charity to raise money to pay programmers
who would work on the GNU system.

The FSF receives donations,but the most
important source of funds for the foundation
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has always beensellingcopies of freely redis‑
tributable information. This seems counter‑
intuitive to m a n y people because they use
simplistic economic assumptions. It s inter‑
esting to see how an economic theory serves
aspropaganda by leadingpeople to oversim‑
plify the world in a particular direction; and
then they entirely overlook possibilities
which don t accord with that theory.

Forexample, I havebeentold many times
that because people are free to redistribute
copies, then I Il never be able to sell more
than one copyof a free program. As soon as I
sell one copy, whoever bought it will turn
around and resell it. He will undersell me,
and I will never beable to sell another copy.
Contrast this with the reality: the Free Soft‑
ware Foundation gets most of the money to
support its s ta f fby sellingcopiesof free infor‑
mation. Free in the sense that anyone is wel‑
come to redistribute copies. We have found
that even though people can copy our pro‑
grams themselves, many people keep buying
copies from us (and also from other distribu‑
t o r s ) . Anybody is welcome to make copies of
the Emacs manual, but we have sold proba‑
bly around50,000 of them.

Yu idea of freedom seems to
impact on economics.

Yes it does, but you ve got to recognise that
freedom is the goal and economic business
models are the means to that goal. I look for
various economic models for supporting free
software development because these models
will make more free software, but I m not
aiming for any specific economic model. I m
aiming to have freedom, not just freedom to
do whatI feel like, but freedom to live with
other people ona basisI feel is ethical.

I f a person wants a copy of a program I m
using, I might not have time to goout of my
way and make the copy myselfand give it to
him, but I certainly shouldn t stand in the
way ofhis makingthe copy.

u t i f I wr i te a p r o g r a m a n d sel l i t
for s a y a dol lar, I don t wanty o u

to copy it a n dgive it to someone else
because I also want to get a dol lar
from tha t person.
Right,but the point is that I would not heed
your wish, because I would feel it was uneth‑
ical to say no when my neighbour asks me
to share the information.

ut y o u re depr iv ing me oft h e
dol la r.

It makes no difference. Whether you, asthe
software vendor, have more or less money is
secondary to good-will within society. All
else being equal, I wouldn t mind if you got
another dollar; but I wouldn t do wrong to
my neighbour,I wouldn t refuseco-operation

EXE: The Software Developers’ Magazine

with my neighbour, just to make sure that
you got one more dollar. That s not impor‑
tant enough.

BY what happens if I m y o u r
neighbour?

ThenI d letyou copy programs the same way
as somebody else. The point is, if one of my
neighbours says to me , I really don t want
you helping out others , I would respond,
sorry, you re entitled to ask for my co-opera‑

t ion, butyou re not entitled to ask for menot
to co-operate with other people .

n some ways,y o u w a n t to challenge
me sel l ing the p rog ram in the first

place,perhaps?
Yes, exactly. I wouldn t buy your program, if
buying it meant promising you that I would
no t let a neighbour havea copy. I wouldnt lie
to you, I would say no, thank you .That s the
reason for the GNU project: Imsaying no
thank you to all that proprietary software.

Ethicalbehaviour is important to me. If I
am contravening copyright law that pro‑
hibits me from copying something, then I
feel that I am morally correct to disregard
the law because that law is stoppingme from
behavingethically. In some cases, I might be
scared to ignore the law but I have noethical
qualms about ignoring i t . But, if it were a

/gnoo/, *not* /noo/ 1. [acronym: ‘GNU's Not
Unix!',see recursiveacronym]A Unix-workalike
developmenteffortof the FreeSoftwareFounda‑
tion headed by Richard Stallman
<tms@gnu.ai.mit.edu>. GNU EMACS and the
GNU Ccompiler, two tools designed for this pro‑
ject, have become very popular in hackerdom
and elsewhere. The GNU project was designed
partly to proselytize for RMS'sposition that infor‑
mation is community property and all software
source should be shared. One of its slogans is
“Helpstamp out software hoarding!” Though this
remains controversial (because it implicitly
deniesany rightof designers to own, assign,and
sell the results of their labors), many hackerswho
disagree with RMS have nevertheless cooper‑
ated to produce large amounts of high-quality
software for free redistribution under the Free
SoftwareFoundation’s imprimatur.See EMACS,
copyleft, General Public Virus, Linux. 2. Noted
Unixhacker John Gilmore <gnu@toad.com>,
f o u n d e rof Usenet'sanarchic alt.” hierarchy.
From the Jargon Fie v4.0.0, 24July 1996.
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T E C H N I Q U E S
matter of actually making a promise not to
make copies for my neighbour, I feel that
rather than lie, I should say, No. I cant
promisethat in good conscience. I don t want
the program under those conditions, I ll just
have to write another one.

Obviously if you wanta certain collection
of software, it smuch easier when you get a
bunch of people together to help write i t .
That swhat the GNUproject is about. It snot
just individually saying no, it s together say‑
ing no to the proprietary software by our‑
selves writing free software to doevery job.

o, wha t would y o u r advice to me
be? Here I a m t r y i n g t o sel l y o u

mysoftware a n d y o u re say ing I
don t w a n t t o buy i t i f I c a n t pass i t
o n f o r n o t h i n g . How d o y o u w a n t m e
to makea l i v i ng?
Maybe you should change careers. If you
can t makea livingdoing software ethically,
then you should do something else, rather
than working unethically. There s noethical
problem with beingwaiter, for example.

I faced the same question whenI started
the GNUproject, and the decision I made for
myself was that I would either write free
software or do no software at all. I had no
assured source of income, no guarantee that
I could makea livingfrom free software; but
if I could not makea living in that way, I

decided that my ethical responsibility was to
change careers, even become a waiter,
rather than distribute software by taking
away user s freedom.

What I found was, first of all, that by liv‑
ingcheaply, you make the problemless diffi‑
cult. It s a lot harder to make a lot of money
than to makea little money. Soby avoiding
luxuries that cost alotofmoney, I vemade it
a lot easier for me to makea living, and in
fact, I vebeen able to save money every year.

h i s is j u s t cal led l i v i n g w i th in
y o u r means, i snt i t?

It snot a matter of livingwithin your means,
it s a matter of living cheaply, so that you
have less pressure to make the ethical com‑
promises tha t are needed to get a lot of
money.

BB“there is a bottom l ine which I
need to survive

Well, the point is, the amount you need to
survive is much smaller than the sum that
many programmers feel that they cannot
live without. Living on a small amount of
money makes things easier. It s notjust that
it makes it easier to reject jobs tha t are
somehow nasty or anti-social, it also makes
it easier to reject jobs in which you re mis‑
treated. You can reject ajob for any reason,
and spend less time working for pay.

| would either write
free software or do no
software at all.

In the event, I didn t have to become a
waiter. I found that I could makea living
doing consulting on free software. People
were prepared to pay mea high rate for my
work. There are lots of other programmers
that can charge high rates too, but nonethe‑
less they want to work for pay all the time
because they re trying to get lots and lots of
money. Whereas, I was only trying to sup‑
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TEGHN IGUES

TECO
/tee’koh/ /n.,v. obs./1. [originally anacronym for ‘[paper]Tape EditorandCOrrector’; later, ‘Text Editorand
COrrector'] /n./ A text editor developed at MIT andmodifiedbyjust about everybody. With all the dialects
included,TECOmayhavebeenthe mostprolificeditor inusebefore EMACS,towhich itwas directly ances‑
tral. Notedfor its powerful programming-language-like features and its unspeakably hairy syntax. It is liter‑
ally thecasethateverystringof characters isavalid TECO program(thoughprobablynotausefulone); one
commongame usedto bementallyworking outwhat theTECOcommandscorrespondingtohumannames
did. 2./t/Originally, toedit using theTECO editor inone of its infinitevariations (seebelow). 3.vt,obs. To
edit evenwhen TECO is *not* the editor being used! This usage is rare and now primarily historical.

Asan example ofTECO’s obscurity, here is aTECO program that takes a list of namessuch as:
Loser,J. Random
Quux,TheGreat
Dick,Moby

sorts them alphabetically according to surname, and then puts the surname last, removing the comma, to
produce the following:

MobyDick
J. RandomLoser
TheGreatQuux

The program is
[1 JAPSLSS
J <.Z; .,(S,$ -D .)FX1@F*BSK:L1$G1L>$$

(where“B means ‘Control-B’ (ASCII0000010) and $ isactually ana l torescape (ASCII0011011) character).
In fact, this very programwas used to produce the second, sorted list from the first list. The first

hackat it hada bug:GLS (theauthor) had accidentally omitted the ‘@’ in front of ‘FB’,which asany‑
onecansee isclearly the WrongThing. Itworked fine the second time.There isnospace todescribe
all thefeatures ofTECO,but it may beof interest that ‘“P’ means ‘sort’ and ‘J<.-Z; ...L>’ isanidiomatic
series of commands for ‘doonce for every line’.

Inmid-1991,TECO isprettymuchonewith the dust of history,havingbeen replaced in theaffec‑
tions of hackerdom by EMACS. Descendants of an early (and somewhat lobotomized) version
adoptedbyDECcanstill befound lurkingonVMS and acouple of crufty PDP-11operatingsystems,
however, and ports of the more advanced MIT versions remain the focus of some antiquarian inter‑
est. Seealso retrocomputing, write-only language.
FromtheJargonFilev4.0.0, 24July 1996.

loctohelp

port myself so I could write free software. I
would actually t u r n away payingwork, once
Thad done enough ina particular year.

H”%do yo u suggest t ha t I raise
e v e nth i s sma l l am o u n t o f

money?
There are two methods that work. One is
selling support services, which is how I ve
madea living. Certain companies do this too,
they sell free software support and develop
free software (adding f e a t u r e s ) i n the
process. The other method that works is
usedby the FreeSoftware Foundation ‐ sell‑
ing copies of free software. The purpose of
the sales is to support astaff ofprogrammers
developingmore free software. a

Peter Collinson is a freelance consultant
specialising in Unix. He can bereachedelec‑
tronically aspc@hillside.co.uk, byphone on
01227 761824 or on the Web at
hAttp:/ /www.hillside.co.uk.
The definitions in the boxes are excerpted
from the Jargon File version 4.0.0, dated
24 July 1996. It can be accessed at
Attp:/ /www.ccil.org /j a r g o n /jargon.html.
The Jargon File ispublished in book form
by the MIT Press under the title The New
Hacker s Dictionary (the third edition
should beavailable this mon th ) .
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of audio, video, and sophisticated graphics, Doc-To-Help is with you to speed
and facilitate every aspect of document and Help authoring. Doc-To-Help
customises Microsoft Word for Windows to create graphical authoring
environment that allows simultaneous creation of printed documents and
Windows 3.x, Windows NT and Windows 95 Help files.
Doc-To-Help’s true single-source approach enables you to create andmaintain
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Help independently from the single source document, and you can indicate

materialas“HelpOnly” or “Document Only.” Doc-To-Help. Everythingyou need
to create great manuals and Help files.
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U.K. 0800 801679 Ext: 312 Germany: 0130 860 341
Eire: +353 1 294 2121 e-mail: info@softexport.com
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Warp Server. In no time at all, Steve was waxing poetic over OS/2
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management features that simplified the running of both his
network and his life. From now o n , Steve definitely regards his
OS/2 Warp Server ashis umbrella network operating system.
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for your free 60-day evaluation copy of Warp Server, or you
can visit o u r web site at www.software.ibm.com/info/ws03L.
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Constant troubles
The legacy of C’s laissez faire
attitude to string literals has returned
to haunt C++. Francis Glassborow
tries to cut the Gordian knot.

Evenin Cthere are some potential pitfalls with string literals.Many
texts are litteredwith code such as:wet ee "message"
void pitfall ( ) i $
message[0] = 'M';

There are programmers aroundwho argue that suchcodemustwork.
If by this they mean that it must compile then they are correct, but if
they mean that it must execute then they are seriously mistaken.
Attempts to change characters in string literals have always been
classified ashavingundefinedbehaviour.

String literals are syntactically arrays of c h a r but semantically
they are arrays of c o n s t c h a r . For the first ten years of C s exis‑
tence, there was no suchkeyword ascon s t , with the resultingeffect
that a vast body of code built up contains the write to string literal
defect. For some reason those responsible for Cadoptingc o n s t from
C++ elected not to retrofit it to the definition of string literals. They
may have had some justification, but it is hard to see how that could
extend to (the yet to beadded) wide string literals.

As far asCwas concerned the problemwas aquality of code issue.
Good programmerswould never write something like:

scanf("%s", "Some literal storage space");
Even the rawest novice soon discovered that such code lacked that
essential ingredientof actually beinguseful.However,any routinethat
uses a c h a r * parameter to obtainmodifiable storage is vulnerable to
acarelesscall with astringliteral. Agoodcompiler candetect the prob‑
lemby usingacompiler optionthat designates string(andwide string)
literals asc o n s t . Microsoft was doing this covertly at the start of the
decadewhen MartinORiordanwas its leadcompiler developer.

One of the design criteria for C++ was to support the existing C
code base. Instead of deciding that passinga string literal to a non‑
c o n s t c h a r * violates cons t correctness, and that any code that
actually writes to a stringliteralis in needofmaintenance, the design‑
ers elected to retain C s hands-off approach. This is a serious issue,
since any breach of the c o n s t correctness of a program permeates
outwards like acanker. For example, given:

char *);
const char *);

then f o o ( " l i t e r a l " ) will bind t o the wrong version. Granted, w e
canmendour code witha cast but, if it matters, it will still take far
too longto locate and correct the problem.

There have been several attempts to repair this defect in C++.
Finally, at the very last minute for changes at the last standardisa‑

void
void
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tionmeeting (EXESeptember 96), KevlinHenney provideda paper
proposing that the type of string ( and wide string) literals should be
array o f c o n s t c h a r (and c o n s t w c h a r _ t ) . H e also proposed a fix
for existingdefective code: add two deprecated standardconversions,
to wit string literal to c h a r * andwide string literal towcha r_ t *.
Deprecating the conversions means that they may be removed in the
next full revisionofC++ ( a t least 12years away)and,in the meantime,
compilers can warn programmers that they are using a deprecated
feature (l ike the o v e r l o a d keyword). When he wrote the paper,
Kevlin believed that these new conversions would allow all existing
code to continue to work under the new rules while still supporting
the correct overload choice.

He was wrong, as I discovered when I came to defend his paper
against the experts of Core 2. Some of the cases that will break are
relatively common idioms. In the absence of an active proposer, the
existence of these problems would have resulted in the paper being
returnedfor reconsideration. In the current instancethat wouldhave
meant a delay of a dozen years, during which time programmers
would always be in danger of beingbitten by the inappropriate type
of (wide) string literals. In the event, I managed to raise sufficient
support to get the paper to a formal vote where it passed (25:6 in
X3J16 and 7:0 in WG21)

Code that breaks
I amnotgoingto provideanexhaustive listof traps, but someexamples
may help you understandwhat to prepare for. The key feature is that
wedid no tprovidea standardconversion from c o n s t c h a r * t o cha r
* ‐ noonewouldhaveacceptedthat.Whatwedidwas to provideacon‑
version from string literal to cha r *. This means that at the time the
conversion is made, the type must still bestring literal and not c o n s t
c h a r [ ] o r c o n s t c h a r *. For example:

voidohMeFld
‘a bar () £

“HO,
es (hor *) £...2

This works under the old rules but in future the c a t c h clause in
b a r ( ) w i l l no t catch the object thrown by f o o ( ) . By the time
" F a i l e d " i s thrown i t will b eo ftype c o n s t c h a r * . Though rare,
this is a nasty problem because it only manifests itselfat execution
time when unexpected behaviour hasoccurred.

Moral: do not throw string literals in exceptions andmake sure to
have a very good reason when you do not qualify a type as c o n s t
within a c a t c hclause. If you stick to these rulesyouwil l suffer fewer
surprises during execution of delivered code.

Something like the above example would be ra r e in current code
but the next one (on top ofpage 44) would berelatively common.

To understandwhy this fails you needtoknow that the type ofthe
alternatives in the query operator must resolve to the same type. As
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void trap (boolb) £
char ¥ answer = b ° "ho

" y e s " and "no" are arrays of different sizes their type immediately
decays from string literal toarray ofc o n s t c h a r to cons t c h a r *.
That is, the value on the right handside of the assignment is of type
c o n s t c h a r *. There is noconversion from that to c h a r *.

This is only one of the more extreme instances where the compil‑
er s rules will have carried out a conversion that hides the existence
of the string literal t o a c h a r * special conversion.

The sooner we start weeding out places where we use code that
handles string literals asc h a r * the more likely it is that our code
will continue to compile on the next generation of compilers. In prac‑
tice, popular compilers will have a backward compatibility switch to
allow you to hang on to your defective (even buggy) code, but we
should not becountingonsuch support for mediocrity.

Two books of note
C++ Report is one oft h e best publications for the serious C++ pro‑
grammer. It is n o t for the novice or light weight programmer: some
of the material it prints challenges the intellects of the best C++
programmers around. The recently published C++ Gems ‐ Pro‑
grammingPearlsfrom the C++ Report ( ISBN 1 884842 37 2, about
£35) is a collection of 42 articles from its first seven years. If you do
not have access to the originals and wish to develop your C++ skills
and insights this book belongs on your bookshelf.

RapidDevelopment ‐ Taming Wild Software Schedules ( ISBN
1 55615 900 5, £32 .49 ) is not about RAD: it is an excellent book on
how to meet your delivery dates (which, of course, includes setting
achievable schedules). Those familiar with Steve McConnell s previ‑
ous book, Code Complete, will already know that his writing is both
informativeand apleasure to read.Wherever you maybein the soft‑
ware development hierarchy (code hacker to managingdirector) you
should benefit from readingthis book.

Last month’s problem
The problem was how to prevent a compiler from optimising away a
copy constructor. This was the gutted code:

M
I cole using, wt
Mytype nt wit); I copy can be optimised

// away, reusing wt as nt
Ivorecode. but no
[[subsequent use of mt
,

Good programming practice dictates that a copy constructor should
always stick strictly to the semantics of copying, that is it should do
nothing more than make a copy. However, there are various situa‑
tions in which this is too restrictive.For example, the semanticsof the
a u t o _ p t r < > template dictate that the copy constructor changes the
item copied because ownership of the encapsulated pointer must be
passed to the new version. There are also programming idioms that
make special use of the destructor of an object. In this sense it is not
possible for a compiler to deduce that mt is not subsequently used
after nt is constructed there will always bea call to i ts destructor,
which every once in a while will be significant. None-the-less the
ISO/ANSI C++ Committees decided to permit aggressive optimisa‑
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tion of copy constructors in cases where the only subsequent use of a
copied object is its destruction.

There is nopoint in just switchingoffoptimisation: eliminationof
copy constructors is an essential feature of C++, not an extension.

When the problems ofoverly aggressive optimisation of copy con‑
structors came up last year I suggested that we might fix them by
makingv o l a t i l e qualificationofacopy constructormeanthat such
a copy constructor might not be optimised away. Many experts
thought it was an interesting ideabutwenever had time to properly
analyse all of the consequences. The issuewas never resolved.

The problem was raised again at Stockholm in the guise of
whether weshould rewrite the relevant section sothat the copy con‑
structor wouldhave to becalled for a case suchasthe above.However
the current wording supports a program technique (hack) to force
copy construction even if the only useof the original and the copy was
adestructor call. Just write:

Mytupe nt(wt); mnt, nt;
Now bothmt and nt are used after the copy and sothe copy must
actually bemade (unlessyou have allowed some implementationspe‑
cific non-standard aggressive optimisation of copy const ructors) .
Interestingly, all but the most ineffective of compilers will optimise
away the guard uses ofmt andn t . That is,your codewill dowhat you
wanted and the extras will goaway.

Maintenance programmers please note: removing some pieces of
apparently useless code may break the program, even though the
compiler is going to ignore them.

This month’s problem
Consider the following code:

void persist. (Void) £
static int last_use = O;

/*code that uses the value ofsome*/
/* data from the previovs call */
last_use =<new value?;
rectum;

There are many times when you want somelocal data to persist
between calls of a function. We all know that the way to do this is to
use static variables. The problem is how to dothis whenwe are writ‑
ing a multi-threaded program and want the data to persist on a
thread by thread basis.Any ideas?

ACCU training day & conference
July 18th 1997 will be a training day, and July 19th 1997 will bea
conference. Howmuchwould you expect to pay for a conference with
five speakers of the calibre of Dan Saks and P J Plauger?Whatever
your figure, it will cost you much less to listen to them at an ACCU
conference. You did put those dates in your diary, didn t you?

a

Association of C/C++ Users subscriptions: individual £15,
student £7.50, corporate £80, Overload & C++ SIG£15
(+ACCUmembership).

Forfurther informationaboutACCUwrite to
FrancisGlassborow, 64SouthfieldRoad,Oxford, OX4 1PA,
r ing01865246490, or email francis@robinton.demon.co.uk,
or (wi thout contents) info@accu.org.

Vol 11-Issue 5 / October 1996



What does QA

Q u a d r u p e d A i r d r o p ?

Trying to pin down IT is like nailinga jelly toa
wall with an inflatable hammer.

It moves, so you have to.

QA, the first company to specialise in
technical ITtraining can keep you up to speed

You're probably thinking do weknow our stuff
and, more to the point, doweknow your stuff?

Yes and yes

Wehave the broadest ITcurriculum available,
running over 100,000 student days this year alone.

We've won anaward or two asBest Training
Company.

And wehave anumbilical link with all major
software suppliers, sowe're first to understand
and interpret new technologies.

Ofcourse knowledge is nothing without the

a b i l i t yt oimpart i t
In part, that ability is down to the technical

proficiency of our instructors and the skill with
which they go about making training effective
and enjoyable.

In part, it's also down to the atmosphere and
resources at our centres in Cirencester, London
and a purpose built manor house in Ascot

Quadruped Airdrop? Queer Antelope? Quick
book acourse and have fun Acquiring vital
knowledge

Who knows what QAstands for?
Get acopy of our Course Catalogue and all
your Questions will be Answered.

23, CIRCLE NO. 870
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Te c h n i c a l T r a i n i n g
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Your applications.

Make Windows really h um ; n o w , you can VisualAge Generator) gives you the slick tools network comput ing solut ions, you can

exploit the graphical world of VisualAge you need to develop better applications faster. b r ing furious tempo and harmony into the
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VisualAge for Windows (whether » a MVS (and more int h e fu tu re ) more details at http://www.software.ibm.
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Fusion Power
hen I presented a group
test of four Web page
editing packages in these
pages recently (see EXE,
June 96) imaginedthat

it would be some time before another major
round-up would beneeded. In hindsight, that
wasa forlorn hope! With a raft of companies
queuing up to deliver bigger and better tools ‑
including Netscape with Navigator Gold 3.0
and SoftQuad with HoTMetaL Pro 3.0 ‐ the
market for Web editing and design tools is in
an excited state of flux. With the exception of
Java, no other development area is evolving
anywhere near as quickly ( a n d you could
argue that Java is only a part of the overall
Web development toolset).

Recently a new kind of Web editor, Net‑
Objects Fusion, hi t my desk, promising to
make light work of maintaining thousand‑
page sites and sportinga revolutionary editor
which, apparently, would make Web page
design as easy as DTP. Let me make it clear
at this point that I tested the most recent beta
of the product, version 0.9.5 (which should be
the last before final release), sosome features
which should be in the final product were
missing or only partially implemented. How‑
ever the product was close enough to the final
version that I believe that most, if not all, of
my conclusions will still bevalid when Fusion
1.0ships.At the moment, the product is avail‑
able for Windows 95and NT 4.0, but a Macin‑
tosh version is expected by the end of the year.

NetObjects’ new tool aims
to bring the flexibility and

ease-of-use of desktop
publishing to the arcane

discipline of Web site
design. Neil Hewitt takes a

look at the product's final
beta and in the interests of
a thorough review creates

the ultimate site...

One elementofFusion smarketingclaims
which certainly proved t r u e is that it is
wholly unlike any other product available
today. Without exception, dedicated Web
editing tools to date have taken a word‑
processor-like approach to creating HTML
pages, be it the hand-coded approach of the
versatile WebEdit or the WYSIWYG style of
Microsoft sFrontPage. In fact, one of the first
vaguely WYSIWYG HTML creation tools for
Windows was Internet Assistant for Word
6.0, a tool which let the u s e r build pages
(albeit fairly unsophisticated o n e s ) within the
normal Word environment. Later genera‑
tions of the Internet Assistant took a differ‑

Figure 1 ‐ Just drag and drop the pages to move them about the site.
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Data &

Data Widgets 2.0

Designing database front ends has
neve r been so easy

@ Six bound 16 & 32-bit ActiveX Controls for
Visual Basic 4.0
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Tel: 07000 422 224 Fax: 07000 422 225 E-mail: cssales@contemporary.co.uk

Sales office, Contemporary Software Ltd, Kingswick House, Sunninghill, Berkshire SL5 7BH



ent approach, offeringan easy route to turn
Word documents into HTML pages. NetOb‑
jects approach allows Web pages to be
designed like magazine pages, with full con‑
trol over layout andvery richcontent. Fusion
makes this possible by incorporating the
widest support yet seen for active content
such asJava applets and Shockwave presen‑
tations, and by clever use of HTML tags to
give the illusionthat text andgraphics can be
positioned anywhere on the page ( w i t h i n
some small limitationsdetailed later ) .

In order to test the product properly, I
wanted to use it on a real Web site. And
since nextmonths is our 10thanniversary
issue, I decided to use Fusion to create a
10Years o f EXE si te w i th in ou r EXE
OnLine service. You can check ou t the
results of my labours for yourself at
hittp:/ /www.exe.co.uk /fusion /index.html,
but before you rushoffto start your browser,
I suggestyou readthe restof this reviewfirst.

Getting started with Fusion
From the outset, Fusion presents itself as a
site design tool rather than apage editor: in
fact, it would bepointless to try to use it to
generate a single page. When started up for
the first time it asks what kind of web the
user wishes to create, offering a choice from
a wide variety of site templates including
personal, corporate and electronic publish‑
ing, which sets up a nearly complete online
magazine, leaving it to the designer only to
add the content. Once a site has been cre‑
ated, the design process kicks off with the
first of Fusion s five views , the Site Struc‑
ture Editor ( s e e Figure 1).

The editor displays a hierarchical tree
diagram of the whole si te, with a handy

zoom in/out tool which makes it easy to dis‑
playeven large sites entirely within the win‑
dow. Parent/sibling relationships between
pages are clearly displayed, starting from
the top level of the home page and descend‑
ing through each interlinked level.

Because I was used to the less rigidly
ordered structure that FrontPage encour‑
ages, I found the Site Structure Editor diffi‑
cult to use at first, and had trouble

Web page design as
easy as DTP

visualising the connectingpaths through the
site. That was before I discovered that it s
possible to change the positionof any pageor
branch in the hierarchyby selecting it onthe
diagram and dragging it to a new location.
This is a facility Iwould gladly ki l l for in my
current site design tool. Right-click any‑
where in the tree and you can insert a child
page, or rename or delete the current page ‑
at which point you canwatch, awe-struck, as
Fusion restructures the site on-the-fly to
take account of the change. Finally, for the
detail obsessed, the Site Structure Editor
has an outline view modewhich, Explorer‑
like, pairs the site tree witha listing offiles
and attributes in the right-hand pane.

Building content
Double-clickingonany page in the Site Struc‑
ture view or selectingthe Page view fromthe

Figure2 ‐ Fusion s threepane layout.
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rather cool looking ice-blue toolbar at the top
of the Fusionwindow takes you down to the
nitty-gritty:designingandeditingpages.Pre‑
cisely how much designing needs to bedone
depends onwhether you havechosen to usea
pre-built site model or boldly opted to start
with a clean slate. Whichever method was
used, the basicelements ofaFusionpageare
the same, and here s where the big differ‑
ences betweenFusionand other Web editing
tools come in ‐ and, incidentally, where my
misgivingsbegin.

In the Fusion view of the world, each
page consists of a header, a body, and a
footer. Nothing wrong with that, as it s
pretty much how any printed document is
laid out. In Fusion, however, the divisions
are enforced: the editing window is divided
up into three panes andone element lives in
each (see Figure 2). I found this rather con‑
fusing, especially as it s perfectly possible to
have a header or footer which exceeds the
amount of space available in the pane. The
pane can be resized, of course, but only at
the expense of the other two. Even on a
1152x960 screen, I found it hard to visualise
the whole page as one item, and found
myself forever looking at previews in
Netscape. It was to escape this sort of edit‑
preview loop that I began looking at visual
Web editing tools in the first place.

That said, the display of each individual
pane is fully WYSIWYG, more so than in
any other Web editor. This is because of
Fusion s adoption of the DTP metaphor,
describing pages in terms of text boxes,
graphic boxes, and other content. In order
to write text to a page you must, in aQuark
XPress-like manner, first define a text box
of appropriate size and position (which can
of course be changed later).

One of Fusion s boasts is that, through
some clever trickery (explained in the box
Top tables forpixelperfection), it offers pixel‑
preciseelement positioningonthe page. Fol‑
lowing the DTP metaphor further, a
constantly-available properties box displays
settings relevant to the currently selected
object, anda floating palette of tools allows
you to work with text, images, the table‑
builder, and awide variety ofother content,
including sound files, AV I videos, Java
applets, Shockwave presentations,Microsoft
ActiveX controls, and database interfaces.
This is certainly the widest content support
of any currently available package, and
through the use of a custom object format,
NetObjects claims that it is possible to regu‑
larly update Fusion to take advantage of all
the latestHTMLupdatesandcontent types.

Adding a Java applet to a page is quick
and painless (see Figure 3). The page editor
shows precisely the space which the applet
wil l occupy, and all the input parameters
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passed in the HTML code can bedirectly
tweaked in the propertiesdialog: a nicetouch.
Other control types are similarly well-han‑
dled. The package comes with a number of
useful Java applets and Shockwave graphics
(including a rather silly rubber chicken ani‑
mationanda pair of chattering teeth together
with soundeffects).

The text support is pretty thorough, too:
size, style, colour and font can bechanged in
the properties dialog. Note that the choice of
font is limited to the fonts available on the
design system, and equally will only work
properly if that font exists onthe client com‑
puter aswell. Making text into a hyperlink
involves highlighting i t , clicking the Link
button on the properties dialog, and typing
in the URL ora full/partial page title. Pro‑
vided it finds only one page with that title,
Fusion will make the link automatically,
otherwise the user is asked to choose
betweenall qualifyingpages.

Imagescan beimportedfrom several for‑
mats includingthe standardGIF andJPEG,
aswell as BMP and PCX, which are auto‑
matically converted into GIF format.

Once the page has been tweaked suffi‑
ciently, a single click on the preview button
will display the page (o r if required,thewhole
site)withinany installedbrowser.With large
sites this can take a longtime to work asall
the HTML pages need to begenerated, since
Fusiondoes not actually store sites in HTML
format ‐ all the content and design informa‑
tion for a site is stored in a single .NOD file.
Although this probablymakes it mucheasier
to keep track of the myriad elements of a
largeWeb site, I couldn t help but feel that it
also made it much easier to accidentally
destroy a large chunk of work.

Now for some unpleasantness...
It was at about this point in my deliberations
that I reached a rather unpleasant conclu‑
sion. It is not possible to embed an image
within a text box. Nor can you l ink text
frames sothat the text flows between them.
Positioning an image on the left or right of
the page with the text wrapping around it is
not possible. You could put an image box on
the page and define a text box beside i t , but
should the text be longer than the image it
becomes necessary to add another text box
below and manually cut the text to fit.
Hardly an ideal state of affairs. In fact, as I

to a page is quick
and painless

investigated closer I found that this is only
one ofseveral ways in which Fusionrestricts
the kindof layouts which are possible.

The most serious restriction is that
Fusionconstructs pages asan array of tables
with fixed pixel sizes, so the content of the
page cannot scale to meet the width of a
browser swindow. If you asa designer want
p e o p l e using 640x480 screens to properly
view yourWeb opus, then about600 pixels is
as wide as you can go, and people w i th
1280x1024 screens will be left with a huge
right-hand margin. Truth be told, this is
totally consistent with NetObjects stated

View | Page | Layout JavaApplet|

AltTag flavaApplet

Setipt

Figure3 ‐ Directly manipulatinga Java applet sparameters.
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goal of bringing DTP layout standards to
HTML publishing: after all, printed pages
don t resize automatically.

Wheneditingpageswith Fusion, it svery
important to make sure that none of the ele‑
ments on the page overlap at all. The page
editor will happily let you position pictures
over text andJava applets over pictures,but
in the real world HTML elements like these
cannot be layered ( a t least, not without
Microsoft s new ActiveX layout control) and
the positioning of these elements in the
browser will be unpredictable. I really d o nt
see why the editor couldn t bemore intelli‑
gent about this and prevent the designer
doingthings that will producestupid results.

Scripting languages are the current big
thing in Web development. Fusionsupports
their use in pages, but only in a basic way ‑
there is no script itemonthe control palette,
for example. Instead, by selecting Layout
script or Element script from a context
menuyou can choose to prepend, append, or
insert your pre-written script text to either
the page ( o r site) HTMLheaderor to an indi‑
vidual element suchasablock of text. This is
one area that would benefit from significant
improvements. It would benice to see either
direct support for script creation andediting
in Fusion, or at least tight integration with
forthcoming script-buildingproducts.

Frameswith Fusion are a dead loss. You
can t create themwith theeditor,andthe Site
Structure Editor doesn t seem to understand
themat all.Frames(particularly the newbor‑
derless kind) are one of HTML3s killer fea‑
tures, and I cannot understandwhy there are
as yet no packages which let you work with
them quickly, and most importantly, on the
page with their content. If you have any
intention to use frames in your Web produc‑
tions, be prepared to spenda lot of time in
Notepad, and use something other than
Fusionfor your maindesign package.

A major irritation is that external pages
can only beimportedone at a time, andin the
current version Fusion s interpretation of
them leavesagreat deal to bedesired. I gave
up on the whole idea of re-using old pages,
although I was able to re-use some of the text
content with good old cut-and-paste. Fusion
should not be used to maintain pre-existing
Web sites as the amount of redesign work
necessary would be huge.

Of styles, banners,
and navigation bars
Another of Fusion s proud boasts is that it
can make site maintenance much easier. It
implementsa selection of what are termed
styles which, basically, are a wide-ranging
collection of graphics and text appearances
which can beapplied across the entirety of a
Fusion-built site. The administrator can
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THE YEAR 2000 FOR
C/C++ AND COBOL

ES

All programmers can write programs
but it takes a special type to analyse,
change and reuse code. The constant
work overload has pushed analysis
and maintenance into the
background. The Year 2000 has
changed all this.

Legacy Systems Workbench(LSW)
minimises the detailed knowledge
required for code analysis. LSW
scans the C/C++ and COBOL code
in minutes into a hierarchical
Hypertext facility. From the Hypertext
database via multiple documentation
paths, a structure of ‘Concept
Segregation’ with ‘Interconnecting
Threads’ is created.
LSW's metrics are implemented at
Program level AND System level. LSW
automatically captures and
documents all aspects of the
application in its scanning operation.
Fan-In/Fan-Out model provide clear
views of program flow even if it is
unstructured. The function vs data
battle is over. Other tools do not
encompass all aspects of process,
data, internal and external interfaces
and the user interface.
The LSW Y2K (Year 2000) module
has been specifically written to
interface with the Hypertext database
and provide the users with addresses
of code to be changed. The results
can be implemented and tested within
LSW itself.

TM1 OLAP FOR
MULTI DIMENSIONAL

DATABASES
dy e e m t s © m e t t i a i n s :

Dr Codd, who created the rules for
Relational Databases (RDBMS),
claims that RDBMS in themselves are
not enough. If you have been using
RDBMS to provide analysis solutions
for senior management you will know
the shortcomings Dr Codd is referring
to. TM1 has been providing OLAP
software some ten years BEFORE Dr
Codd defined the OLAP rules!
TM1 is a clean OLAP canvas with all
the colours available. There are no
limits. One or multiple cubes per
application can be utilised. The ability
to add cubes to a database over time
as the application evolves with as few
or as many dimensions as required is
built in. The system auto-tunes and
there is little or no scripting. Simple
consolidations are separated from
complicated roll-ups, complex
calculation rules and functions.
Inter-cube rules are a feature.
Applications are fully scaleable with
most development performed on a
single PC and converted to multi-user
in a few minutes. All major platforms
and communication environments are
supported. Full systems can be
transferred to PC for analysis on the
move.
Like RDBMS there is an automatic
Audit trail with recovery and standard
Client/Server security to the cell level
by user, group and server. Data can
be accessed via the full function API
and your in-house development tool
such as Visual Basic, Delphi,
Powerbuilder etc. £995 includes
Excel/Lotus interface and one day's
introduction training.

DELIVER QUALITY
NOT DEFECTS!

AEGIS organises all the information to
do with product defects and
enhancement requests, throughout
the life cycle of your product. It is a
painless approach to eliminating
defects, organising testing and
managing new releases.
Categorise, prioritise and delegate
problems for investigation and
resolution. The history you generate
becomes a knowledge base everyone
can draw on. Reminders keep you
posted about pending deadlines, cut‑
off dates for new releases, team
meetings etc.
AEGIS is built both for single users
and teams, on one system or sharing
databases over a LAN. Multi-user
locking and refresh ensure database
integrity. Full support for allocation,
delegation, prioritisation and
communication between team
members is provided.
Point and click drill down for details
and export for further application. To
see more details, just keep clicking.
Any field more complicated than a
simple value hasa list box behind it
that you can select from. Filter, view
and sort fields with text or graphical
reporting facilities.
And much more... AEGIS provides a
host of powerful features- little things
like phone lists and reminders, and
big things like graphs, full import and
export facility and a word processor
with full mail merge capability.
AEGIS puts you back in control, and
helps ensure the defects are out and
the quality is in.

Aesis
ReadmarSystems Ltd

239 Kilburn Park Road, London NW6 5LG
Telephone: 0171 625 5255 Fax: 0171 624 9404 Compuserve: 100336,3347



STRUCTURED
SYSTEMS
ANALYSIS
& DESIGN

REENGINEERING
OBJECTORIENTED
ANALYSIS&DESIGN

DATABA;
SB comcarmmrasen HEW A

GENERATIONSYSTEM
ARCHITEC

Code Generation System Documentation
C++ Links to Microsoft Word
Smalltalk Links to Visual Basic
PowerBuilder (data + scripts*) Internal Report Painter
Delphi* External Reporting Language
Visual Basic*

Smart managers understand that they need to
ensure any i n v e s tm e n t they make i s protected
The System Architect family of Analysis &
De s i g n tools allows them t o d o i t and d o i t well
without need (0comp rom i s e on functionality

Des i g ned to be in step with today's development e
needs; Object Or ien ted, Client Server, RAD and
BPR. The common repository app roachof
System Architect allows all your developers,
whatever their needs, to learn only one tool and
more importantly to share their data on a project
or enterprise basis

Furthermore Popkin's track record has shown
that just as they had the t support tools
available for yesterday's n e e d s and now have for
today's. Why not let Popkin worry about your
needs for t omo r r ow For more information call

50.000 01926 450858 NOW!
YAN POPKINSOFTWARE& SYSTEMSLTD

SYSTEM ARCH I T ECT

StAlbans House, Portland Street, Leamington Spa,
Warwickshire CV32 5EZ Eng l a n d . S e e s

Tel: 01926 450858 Fax: 01926 311833 * Call for availability

2», CIRCLE NO. 874



then change the look and feel of a site with a
single step within the Fusion env i ronment .
NetObjects has chosen to implement styles
in a proprietary way, rather than use the as‑
yet unfinished Cascading Style Sheets (CSS)
specifications. Microsoft s Internet Explorer
3.0 i s the only m a i n s t r e a m browser which
supports the partial CSS standard, although
Netscape has announced that Galileo ( t h e
future Navigator 4 . 0 ) will also support what‑
ever standard is available.

The style view givesa full visual preview
of all the elements of a style, which can be
amended or replaced to suit your o w n taste.
The collection of styles available is very
wide-ranging, even in this early release.
There are over 30 to choose from, and any
aspect of any style can be redefined at w i l l ,
or new ones created ( s e e Figure 4 ) . I particu‑
larly enjoyed Industr ial which employs
metallic-looking cogs and wheels for i c o n s ,

and Rust which has some really good metal
textures. Other fun styles include the rather
eccentric Money which wouldnt look out of
place in the breakfast news financial report,
the swirly Whir l igig , and the positively
bizarre Sitting Duck where all the bullets
and buttons become fairground-style rabbit
and duck-shaped shooting targets.

The only let-down with the system is that
it s not possible to apply a style to one part ic ‑
ular page. It has to be the whole site or noth‑
ing. While it may seem logical to assume
that a s i te should beconsistent throughout,
it can certainly be fun to have the odd page
or section on a site which looks and feels a
little different. With Fusion, the only way
this could be achieved at all would be to

R E V I E W S

Web page designers have longcursed the fact that it s impossible to place text and
images on the page with single-pixel pre ision. Too many factors, like the wi
margins, the just ification of t e x t , and the precise spacimgief images are l e f t up to
the browser to guarantee solid results on every platform.

Browser vendors Netseape and Mierosoft have been gradually remedying the
situation, extending HTML wi th tags to give designers t igh te r control. Recently,
Microsofts ActiveX layout control has made it possible tooverlay t e x t and images
at precise co-ordinates,although it stresses that this is only a tempc ry solution
unt i l these features become part ofHTML ( m o t l ikely to o c c u r unt i l a fu l l cascad‑
ingstyle sheet standard is agreed).

NetObjects has gone o n e up on the b ig boys, solving the pixel-precision problem
by ingenious u s e of an existing HTML feature: table: First introduced in to HTML
by Netscape, advanced tables a r e perhaps the mos t controllable elements within
Web p a g e s .Each cell in a table can have a precise width and height, precise s p a c i n g

and padding, individual c o l o u r, inv
containany other

ible borders if required, and better s t i l l , can

TML contentwithin itself, If dynamic beh iour is required;the
size of table elements can be se t in pereentage terms, rather like frames.

All Fusion-gene ed pages a r e in fact v e r y complex table sets. It takes s o m e
unravelling to understand the precise layout of the tables on a Fusion page, since
there c a n be tables v
ual cell settings. By pr
sible to exactly position t e x t or images at a spec

t of how tedirection. This is also the, "
resized: thetext Content fast lows into the pp: ce created by the table.

sely cont ro l l ing th
n tables within tables, and l i teral ly hundreds of individ‑

‘ o fa table and its spacing, it s pos‑
lative co-ordinate in gk

t blocks ¢ Shaped. and

Used properly, tables are an e x t r e m e l y advanced feature-of HTML and allow
for v e r y sophisticated layout. F
yet se

build t w o separate sites and then crea te
links between them.

Remember that in the Fusion world, all
pages c o n s i s t o f a header, a body, and a
footer. By de fau l t , the same header and

File Edt Go Yew Heb °
Bution Text Button Text

DataList Icon

DataList Icon

DataList Icon

Banner

Button Text

3wan

Button Text ButtonText Butlon Text

Normal Text Color

Designed by Studio NetObjects

Figure 4‐ Don t try this at home, kids : a neon nightmare from the style gallery.
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s i o n s u s e of tables is among the most advanced
nd the result is pixel perfection, every time.

footer are used for all of the pages ona site.
Since Fusion enforces a certain design
methodology anyway, this makes sense, as it
provides a consistent design which is actu‑
ally very appealing. What happens is this:
the header contains a graphic banner taken
from the chosen style, o n t o which Fusion
prints the page title i n the a p p r o p r i a t e font,
colour and s i z e , and underneath appears a
navigation bar which by default consists of
links to all the pages in the nex t level down
oft h e site hierarchy. You can configure the
navigation bar to include extra links such as
the home page, or to point only to pages in
the same level of the hierarchy, or the level
above, or to use large or small buttons, or
plain text links.

Because Fusion takes care of autogener‑
ating all these elements, creating an easily
navigable s i t e is literally child s play. To add
the icing on the cake, it s possible to define as
many different header and footer layouts as
you want and select the appropriate one for
any page on the site.

Counting your assets
The fourth of the five available views in
Fusion is the Asset Manager, which provides
at-a-glance summary information about the
physical files and full link structure of a site
You can list all of the s i te s files, view every
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l ink (both internal and external), and see
the data objects contained within the site.
On this front,Fusionhas full support for the
DAO database integration format used by
Visual Basic (and now by VJ++), enabling
DAOobjects to beinserted intoapage in the
same way asJava applets or other controls.
As an old-fashioned Web-weaver of the

real coders do it with Notepad school [real
coders do it with Emacs ‐ Ed.], I prefer a
slightly more hands-on approach than
Fusion takes, with mo re control over the
physical file structure of a site. For new or
inexperienced site builders, however, the
simplicity of the Asset Manager may be
exactly what they need.

Publish and don’t be damned
Designingandeditinga site is al l very well,
butonce the thinghasbeenwritten andpre‑
pared, it has to bemade available on the
Web or Intranet.Here,manyof the existing
site building solutions fail to cater even for
simple needs: FrontPage, for example, can‑
not be used to automatically publish a site
remotely unless the remote server is run ‑
ning the FrontPage Server Extensions ‑
which unless you have avery good relation‑
ship with your service provider is unlikely
to be the case.

The first par t of Fusion s publishing
process is setup, wherein options are set for
the other two parts of the process, staging
andpublishing. It is here that the designer
can opt to generate text-only, grayscale, or
low-bandwidth versions of the site, and set
FTPoptions. Clickingthe stage buttonpre‑
pares the ground for HTML code genera‑
tion, performing any necessary tasks such
asgenerating grayscale versions of images,
and then publish generates the HTMLfiles
for the site and FTPs them overa live con‑
nection to the World Wide Web, directory
structure and all. It really is that easy, and
begs the question, why onearth can t other
site design tools dothat too?

Final pros and cons
I was impressed by Fusion: it really does
make it easy to develop, maintain, and
publish Web sites with rich content and
distinctive looks. For less code-oriented
designers, who may have an artistic rather
than technical background, the DTP-style
editingwi l l be a boon. That said, the pack‑
age has a number of missing features and
flaws which may pu t off hard-core Web
developers.

Fusion does no t give the designer as
muchcontrol over the final HTML code asI
would like. Special tags and attributes are
not easy to add in: it can bedone through
judicious use of the scripting features, but
more often than not requires manual inter‑

Vol 11-Issue 5 / October 1996

R E V I E W S
vention in Notepadafter the files havebeen
generated. Even if NetObjects object stan‑
dard lives up to i ts promise and enables
Fusion to keep up with the latest HTML
features and standards, meaning there
should only ever bea short wait before new
tags are supported, in terms of the Web
even amonthcan bea very longtime.

The inability to place images within text
boxes is a major disadvantage in my book.
There s absolutely no technical reason why
this should beso: HTMLhas hadprovisions
for aligning text around images since the
first revision. Also, it should be possible to
link text frames, DTP-style, so that text
flows between them. For a package which
hasserious pretensionsto bringDTPediting
techniques to HTML production, this is a
serious omission.

Lessserious than this is the fixed size of
the page layout. This, I think, is where my
problem with this package lies. I whole‑
heartedly agree with the concept that Web
pages should be able to be laid out with a
similar freedom to the printed page, with
overlapping elements, fu l l typographical
support, and colour control. However, I
also believe that the unique nature of the
Web ‐ the control that the user has over
the look of pages, the interactv iv i ty of
pages, and active content ‐ should be pre‑
served at all costs.
A fairly high-spec machine is needed to

r u n Fusion: Idrecommend a Pentium-120
and 32MBof RAM (under Windows 95) or
64MB (underWindows NT 4.0) asa practi‑
cal configuration. The software wil l cer‑
tainly r u n on less, but like all good tools,
productivity can only bemaximisedwhen it
is performing at its best. Don t stint on the
screen size and resolution,either: 1024x768
in 16-bit colour is the smallest display I
would consider usingFusionwith.

If youare willing to accept a lack of fine
control over HTML code, and the stylistic
limitations implicit in having a universal
look and feel to your site, or if you have lit‑
tle time to waste onmaintainingand devel‑
oping the site, and if you are developing
from scratch and not trying to take existing
pages on board, then Fusion could well be
the ideal tool for you. It has a host of intu‑
itive and powerful features and really does
make Web site design easy. However, if
you have existing content which you want
to carry along, or really need to be in direct
control of the structure and code of your
site, then you should probably look else‑
where for now. Keep an eye on Fusion,
though, because it wi l l certainly become
muchmore powerful. a

Fusion 1.0costs $695. NetObjects s Web site
is at http:/ / www.netobjects.com
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Stingray’s toolkit aims to
bring the convenience of

component programming to
MFC users. Philip Harris

boldly dives in and
experiences its bite....

reating a successful Windows
application nowadays requires
an immense amountof effort.
Customers demand the latest
and greatest features and user

interfaces. Providingthem places great pres‑
sure on developers, particularly those with‑
out the huge budgets of the larger
companies. As a result, many companies are
springing up marketingOCX and DLL com‑
ponents which can be plugged into develop‑
men t environments to add these time
consuming bells and whistles.

American company Stingray Software is
noexception, however it has taken a slightly
different rou te to most other companies.
Stingray has produced the Objective Toolkit
(originally called SEC++ ) , a set of C++
classes designed specifically for MFC users,
under both 16-bit and 32-bit environments.
The classes are designed to fit in with the
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OBJECTIVE BODLMIT
standard MFC classes, and most a re simply
enhanced versions which add functionality.
Just as MFC comes with complete source
code, sodoes Objective Toolki t , enablingyou
to get under the hoodand tinker if you wish.

View classes
Objective Toolkit provides two new view
classes derived from the standard MFC
CSc r o l l v i e w class. A s the name suggests,
the SECZoomView class adds full zoom func‑
tionality, providing excellent support for
both zoom-to-fit and variable zoom modes.
Zooming in and ou t can be accomplished in
three ways: by specifying a zoom percentage,
a ta rge t rectangle, or a target point and
zoom delta for the amoun t t o zoom the
image by. Member functions that re tu rn the
view to a normal 100% zoom and user
defined limits for minimum and maximum
zoom levels roundout the class.

EXE: The Software Developers’ Magazine

Implementingsupport for SECZoomView
is very simple, provided your application
already uses C S c r o l l v i e w i n i ts view
classes. If it does, adding support is a case of
replacingCSc r o l l v i ew with SECZoomView
i n your header files and MFC mac r o s , and
addinga user interface.

The secondnew view class, SECPanView,
is derived from SECZoomView and adds
support for panning. The pan view gives the
ability to grab the current view and scroll it
in any direction with the mouse. Again
implementation is simply a case of deriving
from SECPanView instead o fCS c r o l l v i e w
and addinga user interface, which in this
case takes the form of three functions:
S t a r t P a n ( ) , C o n t i n u e P a n ( ) , and End‑
P a n ( ) which need to be called from your
mouse down, mouse move and mouse up
message handlers. SECPanView supports
two modesofoperation: SEC_PANDELAY and
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Listing 1 ‐ Loadinga PCXimage.

SEC_PANINSTANT, which control whether
the pan takes place after the user has fin‑
ished dragging or continuously for instant
feedback.

Using the SECPanWnd class, the SEC‑
PanViewcan beenhancedwith an overview
window, which shows the user a miniature
version of the whole view with a dotted out‑
line showing the currently visible portion.
When the view is modified, the overview
window is automatically updated to reflect
the new state. Adding an overview window
requires providing an interface to the
S h owO v e r v i e wWn d ( ) function and adding
calls to update the overview window when‑
ever you use U p d a t e A l l V i e w s ( ) .

The zooming and panning classes pro‑
vided byObjectiveToolkit areextremely easy
to use. For anyone who needs to add flexible
zooming support to their applications they
are worth the price tag ofthe toolkit ontheir
own.Figure 1 shows the Clouds sample pro‑
vided with the toolkit which demonstrates
the zoomingand panning facilities.

Imageclasses
Dealingwith complex file formats, in partic‑
ular those of graphics files, has always been
a tricky proposition for programmers.
Although the majority of file formats have
been published, a complete implementation
ofone can beamajor undertaking.Objective

Figure 1‐ The Clouds sample application,
complete with overview window.
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Toolkit restricts support to themostcommon
formats: Windows Device Independent
Bitmap (DIB/BMP), CompuServe s GIF,
JPEG, PCX,Targa (TGA) and TIFF, provid‑
ing all the functionality that the average
user will need.

Using the image classes is very simple.
Listing1showsa short piece ofcode to load
an image in PCXformat and save it again in
GIF format. Speed-wise the toolkit performs
well, and although loading an image is
noticeably slower than in specialised pack‑
ages such asPaint Shop Pro it will bemore
than sufficient for most applications.

In addition to import and export facili‑
ties, the toolkit includes a custom
S t r e t c h D I B i t s ( ) function t o display
images,with dithering if required,and some
basic imageprocessingfunctions. Imagescan
beflippedhorizontally andvertically, rotated
in 90 degree multiples, cropped, and have
their contrast adjusted. Al l of these opera‑
tions are relatively simple, and although the
library is missing some obvious functions
such as brightness, the provided source can
be used as a basis for any additional code
required. Note that because each image for‑
mat is implemented asa class derived from
the basic S EC I m a g e class, any functions
added to the base class will automatically
work with all the supported formats.

As is the case with all graphics toolkits,
the spectre ofLZWlicensing(seePatentgrief
in GIF city, EXE May 96) r ea r s i ts head
should you wish to use the toolkit sGIF and
TIFF support in your application. Stingray
has solved the legal complexities of imple‑
menting these formats by encrypting the
code that relates to them. Once you have
agreed licensing terms with Unisys you can
return a form to Stingray who wil l then pro‑
vide you with a code to unlock the GIF and
TIFF support. At the t ime of writ ing, the
licensing agreement with Unisys for a mass

fdichild.cpp

market product costs $1000 to set up plus a
small percentage of the income from each
product containingthe code.

MDIalternatives
Since Windows 95 was released the official
Windows InterfaceGuidelines for Software
Design no longer recommends the useof the
MDI interface. Microsoft is moving away
fromit in its Officeapplications andis advis‑
i n g other Windows developers to do the
same. However, neither the operating sys‑
tem nor MFC has built in support for alter‑
native interfaces. This is where the
Objective Toolkit comes in.

Stingray has implemented two alterna‑
tives to the SDI andMDI application types,
both of which are derived from the
CFrameWnd class and are relatively easy to
implement, given an app wizard-generated
MDIapplication to work with.

The first alternative is theMultiple Top‑
levelInterfaceorMTI.This isbest thought of
as a mixture of SDI and MDI. As in SDI,
there is one top levelwindow which manipu‑
lates a single document. However, there can
be multiple open documents, each with its
own top levelwindow. Opening a new docu‑
mentopensa new top levelwindow, in asim‑
ilar way asopeningmultiple instances of the
same application might. The best examples
of this type of application are the Windows
95Explorer and InternetExplorer.BothSDI
and MD I applications can be straightfor‑

Figure2 ‐ An application built using the Visual Basic

EXE: The Software Developers’ Magazine

style FloatingDocument Interface.
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wardly converted to MTI, and the Objective
Toolkit User Guide provides step by step
instructions. These, coupled with an exam‑
ple version of the Microsoft Scribble applica‑
tion converted to MTI,make the developer s
task very easy.

The secondMDI alternative is the Float‑
ingDocument Interface or FDI. In this case
the MDImainwindow is still usedbutMDI
child windows are free floating on the desk‑
top. One example of this style of interface is
Visual Basic, which has been successfully
using this approach for some time. The use
ofmenus differs slightly to anMDI applica‑
tion: each child window can have i ts own
menu as well as the main frame window,
however this menu should only contain
items that apply to all the FDI windows or
the applicationasawhole.

As with the MTI interface, converting an
MDI application to FD I is quite simple.
However the conversion from SDI to FDI is
lesssoandStingray recommendsconverting
toMDIbeforemovingto FDI.That said, SDI
applications are less likely to benefit from a
conversion to the FDI interface. Figure 2
shows an FDI application in operation.

User interfaceextensions
User interfacedesign is where the Objective
Toolkit proves most useful. Four sets of
classes in the toolkit provide a level of func‑
tionality which would be all but impossible
usingActiveX or DLL approaches.

The first of these user interface exten‑
sions, the Workbook Document Interface
(WDD, works alongside MDI-based applica‑
tions to provide a tabbed interface to all cur‑
rentlyopendocuments. ImplementingaWDI
interface is simply a matter of modifyingan
existing MDI application class to inherit
from the SECWorksheet and SECWorkbook
classes. That done, all that remains is to pro‑
vide an interface to activate the Workbook

interface, or specify that it be turned on by
default. Figure 4 shows aWorkbook version
ofNotepad, the example is supplied in source
form with the toolkit. Unfortunately, the
default tabs usedby the Workbook are quite
chunky, and lack the subtlety of those used
by programs such as Excel. However, the
SECWorkbook class provides a range of
member functions that can beoverridden to
customise all aspects of the tabs.

Following on from the Workbook inter‑
face is the Docking Document Interface
(DDI), similar to the interface used by
Microsoft Developer Studio in Version 4.x of
Visual C++, but with additional functional‑
i t y.Dockedwindows can beresizedvia split‑
ter bars andfloatingwindows can beresized
horizontally, vertically and diagonally‑
‐somethingnot normally possible. In addi‑
tion, dockable control bars can be set to
stretch automatically when resized or use
customised resize handling. Finally, a con‑
text menuis accessible by clickingon adock‑
able window with the right mouse button.A
default menu is supplied, but menu items
can becustomised.

The DDI interface is implemented by
enhanced versions o f the CCon t r o l B a r ,
C D i a l o g B a r , CToo lBa r, CMDIFrameWnd,
CMDIFramewnd and CMD ICh i l dw n d
classes. Creating a DDI interface in your
application involves deriving windows and
toolbars that would normallybederivedfrom
the standard MFC classes from the Stingray
versions and then adding some resources to
the project. As with the rest of the Objective
Toolkit enhancements the migration process
is very easy, however because of limitations
in older versions ofMFC,theDDIinterface is
only available for 32-bit environments. Fig‑
ure 3 shows an example application demon‑
strating the DDI interface.

The ability to save anapplication sWork‑
space is familiar to many Windows users:

Figure3‐ TheDockingDocument Interface.
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this is handled in Objective Toolkit by the
SECWorkspaceManage r class, which
includes dialogs and supporting menus for
savingwindow position, dimension and con‑
tent information to the Registry.

The final user interface extensions pro‑
vided by the toolkit a re the SECSho r t c u t
classes, a set of classes and dialogs for cus‑
tomising the keyboard shortcuts used for
menuswithin an application. Dueto the fact
that the classes use facilities only available
under Windows 95 and NT, this is another
facility which cannot be used in a 16-bit
environment. Figure4shows the dialogused
to edit keyboard assignments in a sample
application.

Window/control classes
Objective Toolkit provides a selection of win‑
dow and control classes. None of these com‑
ponents are particularly sophisticated, but
they do save time and conveniently supply
some of the nice touches that Windows appli‑
cation users expect.

The S EC B i t m a p D i a l o g class i s a n
enhanced C D i a l o g replacement that
allows a bitmap to bedisplayed in the back‑
ground of a dialog. Three modes are avail‑
able for displaying the graphic: tiled,
centred or scaled to fit. In a similar vein, the
SECSplashWnd class implements a splash
window which will remain displayed either
for a set period of time, or unti l the user
clicks on the window.

Figure 4 ‐ Editing the keyboardassignments for menu items.
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The SECMaskEdit class provides a use‑
ful subclassedCEd i t which can be attached
to existingCEd i t controls to specify a com‑
pulsory format for data entry. It is possible
to restrict the type of characters which can
be entered at any position within the edit
control allowing you to create, say, a tele‑
phone number edit control which wi l l only
accept numeric input. While the format of
the data entered is restrictedthe data is not
validated, nor is the MFC DDV capability
supported although Stingray expects to rec‑
tify both limitations in future versions.

Microsofthasmade Tipof the Day a reg‑
ular feature of i ts applications, and it is sup‑
ported by the toolkit in the shape of the
SECTipOfTheDay class. This class, derived
fromC d i a l o g , letsyou access a series o ftips
stored in an ASCII text file. Unfortunately,
the class does not entirely eliminate the
work involved in implementing a Tip of the
Day: the applicationcodemust keep track of
which tip was lastdisplayed, soasto give the
user a different t ip each day.
The most complicatedof the window/con‑

trol classes is SECTabWnd. This class allows
you to add Excel-style tabs to documents so
that users can switch between the different
views in your document/view application.
The class supports SDI and MD I applica‑
tions, as well as Stingray s own FDI, MTI,
DDI and WDI interfaces, and can be used
within dialogs. As with the Workbook
classes, the colour, font andshape of the tabs
can be modified but the default representa‑
tion has a professional feel and will be suffi‑
cient for most people. Figure 5 showsa close
up of the tabs and navigation controls.

For developers needing a date selection
widget the SECCalendar class provides a
quick and easy way to display a calendar in
a window, a dialog or as a pop-up. The
resulting calendar feels a little clunky, as it
uses a grid of buttons to display days as
opposed to the more sophisticated white
panel style ofWindows 95.

Three new button classes are provided,
including a bitmap button which requires
marginally lesswork than the bitmapbutton
class MFC provides. The SECMenuBut ton
class provides a simple button which when
clickeddisplaysapop-upmenuto the rightor
below the button. SECWel1Button provides
a button which displays the selected colour
on its face, and lets the user select anew one
from a colour well when clicked (see Figure
6). In addition to the colour well button, the
SECCo lo rWe11 class i s a versatile Cwnd‑
derived class which can be embeddedwithin
a dialog or CFormView to provide the user
with a methodof selecting colours.

Thumbnail support
Many graphics-intensive applications give
users the option to display a thumbnail ver‑
sion of a file before committing to load the
entire image. The Objective Toolkit thumb‑
nail classes can be used to add thumbnail
support to your application, provided it uses
the serialise facility. A series of classes are
provided, including a customised file dialog
which handles displaying the thumbnail
when the use r is selectinga file, aswell as a
serialise functionwhich saves the thumbnail
and skips it when loadingthe full image.

Like the rest of the Objective Toolkit
extensions, implementing thumbnail sup‑
port simply involves changing a couple of
class derivations. Unfortunately, by default
the thumbnail will bethe same size asyour
view ‐ in many cases this will be too large
and the applicationwil l have to contain cus‑
tom code to draw the thumbnail at the
appropriate size.

Utility classes
Objective Toolkit provides two C F i l e deriv‑
atives, one for encryption (using triple‑
Vigenere encipherment ) and another for
data compression. The compression perfor‑
mance is reasonable, with several test exe‑
cutables being reduced by about 50%, and
data files by around 70%. Both classes are
easy to use and although neither are based
on top class algorithms, they are a worth‑
while addition to any developers toolkit.

The SECF i l eSys t emclass andits associ‑
ated member functions provide a range of
functions for accessing files and directories,
rangingfrom copyingand deletingfiles (com‑
plete with wildcard support), through check‑
ingfree disk space, to comparingthe contents

Figure5 ‐ Excel style tabs and navigation controls created using the SECTabWndclass.
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Figure6 ‐ Bitmap buttons,
colour well buttons and

controls created using the toolkit.

of files. While most of these functions are
very basic they doprovide aconsistent inter‑
face across 16-bit and 32-bit environments,
and if you don t already have your own func‑
tions the toolkit will save you writing them.

Formost people, SECRandom wil l proba‑
bly be the least useful class in the toolkit,
beinglittlemore than a thinwrapper around
the standard randomnumber functions. The
only significant enhancement is that it can
return a weighted set of results.Finally, the
S E CR e g i s t r y class provides a common
interface to the registry under 16-and32-bit
environments (although the 32-bit version
does have enhanced functionality).

Documentation for the toolkit comes in
the form of two manuals supplied on disk in
Word6 format. A user guide gives a brief
overview of all the classes with descriptions
of key member functions, while the compre‑
hensive reference manual covers al l the
classes in detail.

With source
Objective Toolkit is an extremely impressive
package which costs significantly less than
its competitors, particularly when you con‑
sider the range of classes and the fact that
full source code is included.Integrationwith
MFC is excellent, with the classes being
extremely easy to use. Documentation is
good, if a littlebriefin placesbut strongsam‑
ple applications more than makeup for that
minor deficiency.

All in all, Stingrayhasproduced anexcel‑
lent al l rounder, which is a definitive must
buy for MFCdevelopers. =

PhilipHarris is technical director of Digital
Workshop, aPCsoftware house.He can be
contactedat piharris@cix.compulink.co.uk.

Objective Toolkit is available for £379
from QBSSoftware:01819568000.
Stingray Software Web site is at
http:/ /www.stingsoft.com.
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elphi booksD occupy a
whole shelf

at my local Dillons,
and you would think
some would be good.
However, even the
most superficial of
inspections reveals

many of the offerings to beeither 1) tutorials
so babyish even Visual Basic programmers
would be insulted, 2) shameless reworkings
of the bundled manuals, help files and old
Turbo Pascal material or, 3) all of the above.
Given the, ahem, indifferent reputationof the
product s bundled docs, what y o u r hard
workin , hard livin Delphi professional needs
is something with a bit of depth: a few words
from somebody who has actually wrestled
with the damn thing in anger.

Or in this case nine somebodies, including
some of the brightest s ta rs in the Delphi

galaxy. The Revolutionary Guide to Delphi 2
comprises 18 chapters, each written by one of
the gang of nine on a subject dear to his heart.
Bob Dr Bob Swart, an EXE reviewer and a
brilliant question-answerer on CompuServe,
contributes chapters on component building
and his beloved experts (home-made IDE
add-ons) . Dave Jewell, a regular on these
pages, has pu t in a chapter on Windows API
programming, and Brian Long, formerly the
longsuffering blong from Borland s CIX tech
support conference, has written an excellent
and knowledgeable chapter on debugging.
Ewan McNab tackles database issues over
three chapters ‐ points awarded for mention‑
ing a few raw BDE functions, but it should
perhaps have gone further, to include,say, the
commonly used index rebuilding functions.
Colin Winning waxes lyrical about Report‑
Smith ( create complex and sophisticated
reports, the like of which can t be provided
using [other] reporting tools ). He seems to

Programming Windows 95 reviewed by Colin Smith
he new testa‑
ment of The
P e t z o l d

Book , updated for
Windows 95, has
arrived. It follows
the formula of the
original tome, with
familiar chapters on

MDI, DLLs etc, supplemented by the new
Windows 95 chapters, covering the modern
user interface , multitasking and multi‑
threading, and OLE.

A total rewrite has been avoided ‐ the
authors have merely made updates where
necessary, for example adding coverage of
enhanced metafiles, paths, etc. The book has
retainedthe classical C-oriented approachto
Windows programming, which in the age of
MFC and C++ may outrage some, but guar‑
antees the widest possible audience.

One annoying change is the placement of
the 150 page GDIsection ‐ it crops up asonly
the fourth chapter, just after Hello World
and Painting with Text . I think this intro‑
duces the concepts of GDI far too early ‐ there
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is a danger of bogging the newcomer down
with the complexities of mapping modes,
ROP codes, etc. The original book placed the
keyboard and mouse chapters here, which
helped to embed the concept of the Windows
messaging system firmly into the head at an
early stage.

The first of the Windows 95 enhance‑
ments are introduced in the M U I chapter,
which covers a few of the new controls, such
as the toolbar (including tooltips), statusbar
and property sheets ‐ well enough to get a
programmer started. MM gently introduces
the threadconcept, complete with a short dis‑
cussion of thread synchronisation issues and
techniques, and thread local storage. Some
thread execution diagrams would have been
usefulhere to illustrate the points.

One of the best chapters in the book is
What s this Thing Called OLE? It gives a
crash course in OLE, discussing OLE basics,
the various OLE technologies, and the struc‑
t u re of the underlying COM (Component
Object Model) system.

Those startingoffwith anempty Windows
programmingbookshelfshould fill it with this

EXE: The Software Developers’ Magazine

be completely sincere, so we should find out
what exactly he is on, and try to get hold of
some. Other contributors supply chapters that
make up a general guide to Delphi.The text is
readable, well presented and definitely not
reminiscent of any manuals.

There is one major complaint: the Delphi
2 in the title is a bit of astretch. The book is
based on (16-bit) Delphi 1, and the contribu‑
tors haven t yet had enough experience of the
(32-b i t ) Delphi 2. This leads to some impor‑
tant omissions and poor stylistic hints.

Vv Verdict: Uneven,bu t worth having

Title: The Revolutionary Guide toDelphi2
Author: Swart, Jewell, Long,McNabetal
Publisher: Wrox Press
ISBN: 1-874-416-67-2
Price. £46.99 (inc CD-ROM)

Pages: 714

book even if they are convinced that MFC is
the way to go, as it will beuseful when look‑
ing under the MFC hood and filling in holes
in the bodywork.

On the other hand, experienced Windows
programmers should consider more suitable
books that concentrate exclusively on the new
Windows 95 enhancements. This book is not
just about the new goodies in Windows 95 ‑
its intention is to take someone starting from
scratch and give them the skills and confi‑
dence to tackle the world of Windows pro‑
gramming. Still, lets hope the OLE chapter
pops up in a future Petzoldbook ‐ and in the
meantime it s useful enough to beworth bor‑
rowinga copy for.

Y Verdict : Recommendedfor beginners

Title: Programming Windows 95
Authors Charles Petzold,Paul Yao
Publisher: ‐ MicrosoftPress
ISBN: 1-556-15-676-6
Price: £46.99 ( i n c CD-ROM)

Pages: 1100
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Schildt’s Expert C++
HerbertSchildt
£26.95

Ge is the hottest object-oriented
Programming language around. If you have

been looking for that one, special C++ ‘Power
Programming’ book, this is it! Written in the
clear, uncompromising, no-nonsense style that
has made Shildt’s programming books the
choice of millionsworldwide, this book is perfect
for any C++ programmer who wants to shift
his/her programs into overdrive. Each chapter
contains powerful, working programs,
subsystems, and utilities ready to compile and
run. If you’re new to C++ programming, you can
use the programs as is.

Delphi in depth
GaryJensen, LoyAnderson et al
£32.95

‘ou already know your way around Delphi.
Now it's time to get down to business and fully

exploit its power. Written by a team of
internationally respected Delphi experts, Delphi
in Depthwastes no time with introductory material
you already know. Rather, it zones in on
advanced programming issues to help you take
advantage of this incredible development tool.

A inde the revolutionary new
programming evironment, is

bringing new levels of interactivity
to the World Wide Web. In the
Java Handbook, you'll learn how to
program in Java to create the

ohn Wiley
PatternOriented
Software Architecture
FrankBuschmann et al
£24.95

attern-Oriented
Software Architecture is a new

approach to software evelopment.
this book represents the progress ion and evolution of the pattern
approach into a system of patterns capable of describing and
documenting large-scale applications. the aim of this book is to support
both novices and experts in software development. Novices will gain
from the experience inherent in pattern descriptions and experts will
hopefully make use of, add to, extend and modify patterns to tailor
them to their own needs.

ty a good-humoured style, Nigel Chapman
introduces C++ to the experienced programmer.
It assumes no prior knowledge of C++ and unlike
endless dry reference manuals has one mission:
to restore the fun and excitement to jaded
programmers. Completely up-to-date, it conforms
to the latest published C++ ISO/ANSI standards,
including STLs, exceptions and multiple
inheritance. By the end of the book the

programmer will be able to write robust C++ programs with confidence.

Writing Compilers and Interpreters 2e
RonaldMak
£40.00

hether you are a professional
programmer who needs to write

a compiler at work or a personal
programmer who wants to write an
interpreter for a language of your own invention,
this book quickly gets you up and running with
all the knowledge and skills you need to do it
right. It cuts right to the chase with a series of
skill-building exercises, working utility programs, ranging in complexity
from the basic of reading a program to advanced object-oriented
techniques for building a compiler in C++.

MySubscribers Club Number:
Payment Options
Cheques or purchase orders only.
QO) lenclose a cheque for

(payable to EXEMagazine and drawn on a UK bank)

TOTAL
Shippingat £3.50 per order £3.50

QJ | enclose a company purchase order. Please send an
invoice.

Simply fax to 0171 437 1350 (with purchaseorder) or post
(with cheque) this form with your order to:
EXEBookPage,Centaur Communications Limited,
Freepost 39 (WD 1414/29),St GilesHouse,
50Poland Street, LondonW1E6JZ
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“We choseh r cbadeof its ll
CM. functionality anditsflexibility which
enabledus to emulateandimproveupon
manualproceduresalready in place”
‐ DavidGilmore, Charterhouse Bank

_ “A l lChange was chosen because i tprovided
f u l lchange managementfunctionalityfrom
change request to code implementation,

integrat ion with ou r development environmentpenofficeautomation system andalmost total
user configurability.”
‐ Tony Collins, Employment Service
“We choseA C h a n g e because i thad
alreadyproveditselfelsewhere within Racal
andit matchedour requirements”
‐ Dave Harmer, Racal Research

A l i C h a n g e is acomplete change control and configurationmanagement system that may be
tailored to site andproject requirements. It is adatabase based system enabling it to know about the
relationships between items and to control off-line items such ashardware or paper documents, as
well ason-line files. Its unique action triggers enable A l ( C h a n g e to actively participate in enforcing
procedures. It is a truly unique configurable system enabling it to match your specific requirements.

Configuration item identification
Version control
Workspace management
Baselines
Bugtracking
Life-cyclemanagement
User roles for access control
Change requests
Configurationbuild
Releasemanagement
Unix/PC client/server support
Open interface to other tools
(MSVC interface n o w available)

Our productswill help youwith standards (e.g. Is09000,BS5750)
and are backedby our outstandingsupport. NIASO
Sagoo ee
3 2 -bit indows 95 & NT Quality toolsforprofessionalsoftware developers
Windows 3.x INTASOFT LIMITED, Tresco House, 153 Sweetbrier Lane, Exeter,Unix EX13DG, England - Tel: 01392 217670 - Fax: 01392 437877
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Internet/Intranet
Richfords Computer
Services
South Bank Technopark
90 London Road
London
SE1 6LN
Tel. 0171 922 8819
Fax. 0171 922 8839

Skilladvance Training
707 High Road
Finchley
London
N12 OBT
Bill Cosgrave
Tel.0181 446 6481
Fax.0181446 9143
t r a i n i n g@skilladvance.co.uk
WWW.skilladvance.com
High quality Training in Unix,
Informix, Oracle, Windows NT,
Access, VisualBasic, Internet
andNetworks.
Tech
Surrey House
34 Eden Street
Kingston
Surrey
KT11ER
Tel.0181 549 3444
Fax.0181 546 6642

BLURITY o0vers

Ltd
101 Hendon Lane
Finchley
London
N3 3SH
Tel. 0181 343 0734
Fax.0181 346 2672
bl@blcs.co.uk
WWW.bics.co.uk
Wespecialise in design and
manufacture of computer
securityproducts. Anchol, Lure
Booster, Deadlock(Dongles)and
C.L.A.M.PAlarms

Data Encryption
Systems Ltd
Silver Street House
Silver Street
Taunton
Somerset
TA1 3DL
Tel.01823 352357
Fax 01823 352358
Roy Davidson(Sales)
deskey@silver.cityscape.co.uk
DESmanufactures software
securityproducts developed as
asolution tosoftware piracy and
theft
GWAssociates L td
3 High Street Studley
Warwickshire
BAO 7HN
Tel. 0527 510105
Fax.0527 514229
Rainbow Technologies
Ltd
4 The Forums
Hanworth Lane
Chertsey
Surrey
KT19 9JX
Tel.01932 570066
Fax.01932 570743
sales@uk.rnbo.com
Only Rainbowdelivers leading
edge technology and ISO
certifiedquality for software
protection and license
management

AL Downloading
Voysey House
Barley Mow Passage
Chiswick
London
W44PT
Tel. 0181 994 5471
Bits Per Second Ltd
14Regent Hill
Brighton
BN1 3ED
Tel. 01273 727119
Fax.01272 727929
Bor land International
L t d
8 Pavilions
Ruscombe Business Park
Twyford
Berkshire
RG10 9NN
Tel.01734 320022

Centura Software L td
Lunar House
Globe Park
Marlow
SL7 1LW
Tel. 0800 834399

Citadel Software L td
Coombe
Trewen
Launceston
Cornwall
PL15 8QF
Tel. 01566-86037
Fax. 01566-86147

Exepos
Acorn House
Straight Bit
Flackwell Hearh
HP10 9LS
Tel. 01628 533143

Geosoft Ltd
3MSpringfieldHouse
Hyde Terrace
Leeds
LS2 9LN
Tel. 0113-234 4000

Great Western
Instruments
Redwood House
Bristol Road
Keynsham
Bristol
BS18 2BB
Tel. 0117 987 0444
Fax. 0117 987 2977
Highlander Software
112 Powis Street
London
SE18 6LU
Tel.0181 317 4321
Fax 0181 316 5001
dustin Robinson
sales@highlander.co.uk
Suppliers of high quality
development tools for C, C++,
VisualBasic, DelphiandJava.
Hypersoft Europe Ltd
PO Box 901
Hassocks
West Sussex
BN6 9ZS
Tel. 01273 834555
Fax. 01273 834596

IBM United Kingdom
Freepost ACG 5022
Wintermill
Milton Keynes
Tel. 0800 969045

Intasoft Ltd
Tresco House
153 Sweetbrier Lane
Exeter
EX1 3DG
Tel.01392 217670
Fax 01392 437877
sales@intasoft.co.uk
Interso lv
Abbey View
Everard Close
St Albans
Herts
AL1 2PS
Tel. 01727 812812
LBMS
1Evelyn House
62 Oxford Street
London
Tel. 0645 526785
Logic Programming
Associates
Studio 4
Royal Victoria Patriotic Bldg
Trinity Road
London
SW18 3SX
Tel. 0181 871 2016
Fax. 0181 874 0449
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Microcosm L td
1EastfieldRoad
Westbury-on-Trym
Bristol
BS9 4AD
Tel. 0117 983 0084
Fax.0117 942 7295
Microprocessor
Engineering Ltd
133 Hill Lane
Shirley
Southampton
Hants SO1 5AF
Tel. 01703 631441
Fax.01703 339691
MKS UK Ltd
239 Kilburn Park Road
London
NW6 5LG
Tel. 0171 6240100
Fax.0171 624 9404

Popkin Software &
Systems
St Albans House
PortlandSt
Leamington
Warwickshire
CV32 5EZ
Tel. 01926 450858
Fax.01926 422165
Powersof t Europe Ltd
Windsor Court
Kingsmead Business Park
HighWycombe
Bucks HP11 1JU
Tel. 01628 34500
Fax.01628 38660

Power Software
8Albert St
Aberdeen
AB1 1XQ
Tel. 01224 622201
QBS Software L t d
10Barley Mow Passage
Chiswick
London W44PH
Tel.0181 956 8000
Fax 0181 956 8010
orders @qbss.co.uk
www.qbss.com
Vast range of Development
products: NextDaydelivery; 90
days free support;Account
customers welcome.
Quadron
209 East Victoria Street
Santa Barbara
CA93101
USA
Tel. +1805 966 7630
Qui te Software
105 Ridley Road
Forestgate
London
E7 OLX
Tel. 0181 522 1726
Fax.0181 2571044
Readmar Systems L td
239 Kilburn Park Road
London
NW6 5LG
Tel. 0171 6240100
Fax.0171 624 9404
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Sophos PLC
21 The Quadrant
Abingdon
Oxon OX14 3YS
Tel. 01235-54012

Tel. 0181 855 9918
Fax. 0181 316 7778

AP Professional
24/28 Oval Road
London NW1 7DX
Tel. 0171 267 4466

PROGRAMMINGTOOLS B a w a
Fax. 01235 544012 Atria IDG
Sil icon River Wyvlos Court 61/63 Uxbridge Road
58-60 Beresford Street Swallowfield Ealing
London SE18 6BG Reading London
Tel. 0181 316 7777 Berks RG7 1PY Tel. 0181 579 2652
Fax. 0181 316 4138 Tel.0990-561516 John Wiley
System Science Fax Oe0 14508 Baffins Lane
1-6 Bradley's Close Chichester
White Lion Street
London N19PN
Tel.0171 833 1022
Fax.0171837 6411
Zinc Sof tware UK L td
106-108 Powis Street
London SE18 6LU

Addison Wesley
Longman
Edinburgh Gate
Harlow CM20 2JE
Tel. 01279 623623

Maidenhead
SL6 2QL

Please arrange
QO) YES | want a one year entry at £240 (+ VAT)

ops C U R s o t a n S e e e a e R P S F e G HERSEY EPPAJob Title:...

Q_ lenclose a cheque for £.
Q Please invoice my company

THE HOLIDAY’S OVER!
The holidays are over and it’s t ime to go back to work, nothing’s changed in the last
two years, you're bored with your current project, your best friend has abetter job than
you have and he’s on more money. What do you do?
It ’s time to talk to us. We can connect you to some of the best positions in the South.
You will not only attract ahigher salary but the projects will bedifferent and exciting;
there will be new colleagues to work with - a new set of friends and always with the
promise of even better opportunities to come.

Don’t wait any longer.
Call us before you do anything else and make that move.

MAYBE IT ’S NOT?
UK South West. Situated in the rural countryside close to the sea this company, a part
of a larger group, will investigate and implement the latest tools and technology for
real t i m e applications primarily for the commercial markets but may also include
development for defence related industries.
Committed to training and career progression from Graduate to Project Leader they
seek 30+ software engineers at all levels and abilities with any experience of the fol‑
lowing: C/C++, V. C + + , V.Basic, ADA, Java, MFC, Windows-SDK, Windows-95/NT,
X-Windows, X-Mot i f , Assemblers, Yourdon, O O D , Unix etc.
Salaries £15K to £35K with an excellent benefits package including relocation, guar‑
anteed training in New Technology adding to your skills portfolio and of course all the
usual large company facilities with the attraction of living and working out of the city,
in the country and near the sea, what more do you want!

What are you waiting for? Call and let us tell you about
the postion that will interest You!

SH Cal l Ron Cook,ssoe i a t es a y e Chambers or
ames Hunt Now!

TECHNICAL RECRUITMENT CONSULTANTS ‘elephone
F i r s t F l o o r , 3 9 t o 4 1 H i g h S t r e e t
R i n g w o o d , H a n t s , B H 2 4 1 A D 01425 475480
T E L : ( 0 1 4 2 5 ) 475480 F A X : ( 0 1 4 2 5 ) 480807

Vol 11-Issue 5 / October 1996

Tel. 01243 770 270
McGraw Hill
Shoppenhangers Road

Tel. 01628 23432
Fax. 01628 770224

yr(s) entry into the EXE Directory for me/my company.
QO) YES | want a two year entry at £400 (+ VAT) + an extra 5 words free*

made payable to Centaur Communications. (Please write ‘EXE’ on the back of all cheques)

‘business from the

environment

For details of how to put your entry in the
EXE Directory,call Kieran Watkins on

0 1 7 1 2 8 7 5 0 0 0

*For extra words on a one year booking the cost is £10 per word

advertise,callKieranWatkins 0171 287 5000 x3402
email: kieranw@

Embedded Software Designers f o r I S D N Termina l
Equipment. Our M3 corridor client is faced by an

expansion requirement for up to 5 recently qualified, good
BSc or MSc calibre people, with strong C & Yourdon.

Candidates should have knowledge or background of
data-tele-comms, real-time multi-tasking kernels,
host-target-emulator and logic analyser methods.

Salaries to early £20K according to experience.
Pension Scheme possible.

Systems Engineers & Software Designers fo r
Defence Real-Time Command/Weapon Systems;

Surrey to £30K neg, relocation, 25 days hols, pension,
37hr week, subsidised staff restaurant, healthcare.
Several positions requiring a mix of talent such as

A D A , C, C++, CORAL, 68000/VME, UNIX,
X-WINDOWS, OOD, Yo u r d o n Teamwork, 2167A.

Other Junior & Senior Systems Engineers & Software
Designers posts Bucks, Essex, Hants, Lancs & Surrey.

AT E Software Appl icat ion Engineersrequired
by southern England company wishing to expand i ts

product in to systems for vehicles and telecomms.
To early £20K.

Call 0181-241-6000 NOW or
send your CV to POBox 421,

Surbiton, Surrey KT5 8ZQ
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ER e DEVELOPMENT

It'snot

Will
you know

‘Seek out the training you need from
ad a t a b a s eo fover 600 courses,
suppliedby anever-increasing
numberof companies.

If you areasoftwaredeveloper, and
you needtraining, then you need
EXE OnLine.

Si

The SoftwareTrainingGuide

http: /Auww.exe.co.uk

Software Engineers,
Support (Novell, Unix), also Computer

Field Service Engineers.

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Telephone Vincent Atherton on Leeds
(0113) 250 4560 or write to:

AIREDALE RECRUITMENT

Realtex House, Micklefield Lane, Rawdon,
Leeds LS19 6AX

A i reda le  Recru i tment

t h e s o f t c o r p o r a t i o n
Specialists in Software Development Staff Recruitment

OOD/OOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems in diverse application areas including: Multi-media, Virtual Reality,natural language,
DTP, Telephony, LANs, Electronic publishing, On-line information Feeds, Finance and
Banking inboth Windows and NTServer.
Positionavailable vary from traditional Programmer/Software Engineer and Analyst/Programmers
to Designer/Senior Software Engineers inthe overall strategic direction for end-user organisations.
£17-£35K +benefits REF: SC/01/EXE
WINDOWS ORX-WINDOWS/BANKING ALL LEVELS
Three city clients require windows skillsat any level. Other relevant skills areSQL server, Transact.
SQL, UNIX, VMS orPS-DOS, C,C++, Open Client (DB and Net library),MFC, Open interfaceand
APT. Exposure to analysis, developing user interfaces and rapid development techniques. Full
training inMiddleOffice/Productionand FrontOfficeSystems including: Financialand Management
Accounting, Treasury, Equity,Fixed Incomeand Derivatives.

C AND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellentopportunities exist for brightgraduates with oneyear +experience. Personalbackground
requires asolidunderstandingofthe project lifecycle and acommitment to highquality coding. You
will be trained in all aspects of Investment Banking, relational databases, 4GLs and Object
Orientated Design. A good opportunity for asecondcareer move.
£17-£25K + Bankingbenefits
CAMBRIDGE - MANY, MANY EXCITINGOPPORTUNITIES
A wide variety of specialist, leading edge IT companies in areas as diverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA, GIS, BUSINESS MODELLING,
FINANCIAL/TREASURY, EMBEDDED SYSTEMS AND SOFTWARE RESEARCH/
MANUFACTURING require high calibre software development staff at junior and senior levels.
Technical skills required include. C,C++, VISUAL C++, VISUAL BASIC, X-WINDOWS MOTIF,
GUI's, NT, TCP/IP/X25/X4000, PROGRESS, SAP, Relational Databases, INTERNET
CONNECTIONSand ATM (Communications not ATM machines) REF:/O4/EXE

INGRES/ORACLE/SYBASE/GUPTA/OOD AND OOP ALL LEVELS
Additional experience of: SQL, Forms, Cand C++ required. Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
Administration, DBAs, Pre/PostSalesandsolidprogrammingknowledgeandexpertise. Pleasecall
to discuss your particular requirements.
£18-£40K +benefits REF SC/OS/EXE

C/C++/VISUAL BASIC/UNIX/WINDOWS 95/NT SERVER DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientific and
Government applicationenvironments require excellent Cskills. BothWindows development skills
W3.1 SDK, NT, X-Windows and Visual Basic or strong C,C++ solid operating systems and good
application knowledge are again much in demand. Software development experience is the key,
‘and beingable todeliver highperformance, highquality, well specified software incompetitive time
scales. Opportunities vary from small to large software companies involved in expert systems,
GUls, Image Processing, GIS, EIS, Communications, Networking and Object Orientated
Databases. Graduates through to senior software engineers/team leadersare required. Pleasecall
to discuss.
£14-£35K + benefits REF: SC/O6/EXE

UNIX/VMS/WINDOWS 3.1/95/NT MFC/C/C++ ALL LEVELS
A degree in computer of natural sc ience , two years solid C/C++ programming experience and a
‘sound understandingof UNIX, VMS or MS-DOSare requiredto work on large scale programs with
user interaction. You will need an intelligent problem solving approach to work and be a quick
learnerto programmersoftware in an X-Windows, Windows SDK or NT environment, port software
to different systems and liaise with customers to drive through product improvements. Excellent
career opportunities for the rightcandidates.
£16-£28K REF: SC/O7/EXE

LONDON/HOME COUNTIES WINDOWS SDK/NT DEVELOPMENTS
Senior Development Engineers Analyst Programmers
To £30K +benefits To £27K +benefits
Strong programming skills in C or C++ and Windows NT are pre-requisites for these positions.
Experience insomeofthe followingareas isalso required: Windows 3.1/95,Windows NT, Windows
SDK, MSC7.0, MFC,Visual Basic, Visual C++ andMicrosoftNT. Also desirableareWindows XVT
libraries or networkingskills. REF: SC/O8/EXE

SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various Client/End Users, Software Vendors and Software Houses dedicated to strategic
implementations of leading edge technology and integration of applications across different
hardware and operating systems platforms require candidates to degree level with a
scientific/technicaldevelopment bias and 1-3years experience. There are two main options
TECHNICAL DEVELOPMENT:Continued use of UNIX, VMS, MS-DOS, Windows NT(SDK, NT
or X-Windows andToolkits), Networkingand Communications with companies offering technology
based careers and management responsibilty
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
Opportunities to apply analysis and design skills rather than remain ‘atechnical guru’ in various
environments includingfinance. Pleasecall to discuss your particular career, growth andpotential
£12-£25K+ benefits REF: SC/O9/EXE
VISUAL BASIC SKILLS MUCH INDEMAND-PLEASECALLTODISCUSS REF: SC/10/EXE
HANTS/LONDON-VIRTUAL REALITY DEVELOPERS-MFC,C++ - to £35K REF: SC/11/EXE
LONDONCOMMS SPEC X25, X400 £40-60k REF:SC/2/EXE
C,C++/MFC -Countrywide REF: SC/13/EXE

t h e s o f t c o r p o r a t i o n
Third Floor, 7-15 Roseberry Ave, London EC1R4RP
Tel: 0171833 2772 Fax:0171833 2774
email: jmcb@softcorp.demon.co.uk

REF: SC/O3/EXE



HOWARTH COMPUTER RECRUITMENT
NATIONWIDE VACANCIES

ANALYST PROGRAMMERS C/C++
Birmingham £18,000 - 30,000 + Benefits
This is a superb opportunity to join one of the UK’s leading providers of
innovative advanced software systems to the insurance and financial ser‑
vices industries. They offer excellent training, salaries/bonuses and struc‑
tured, rewardingcareer paths. You will require 2or more years commercial
experience and possess strong C or C++ skills with one or more of the fol‑
lowing: MFC, SDK, Visual Basic, SQL, RAD, OOD, Internet, HTML,
Webservers, Oracle. Ref: SBO01 (EXE)

ANALYST PROGRAMMERS OR CONSULTANTS
Visual C++/MFC-EMAIL

Berkshire £23 - 35,000 +Benefits
Incredible opportunities exist to join one of the most innovative developers
and distributors of Electronic Mail Solutions and Internet Services. The
development work is varied and indisputably leading edge, and career
prospects are exceptional. Developers should have a minimum of 1 years’
Visual C++/MFC experience, and applicants for the consultancy role
should have experience of Email, MS Exchange, MS Mail, CC Mail

Ref: BQ0023 (EXE)

UNIX SYSTEMS ANALYST
Berkshire £25 - 30,000 +Benefits
AN INCREDIBLE OPPORTUNITY with a DIVERSE RANGE OF DUTIES,
where YOUR SKILLS and INPUTwill be considered INVALUABLE, where
JOB SECURITY and JOB SATISFACTION are GUARANTEED! If you
have an in-depth knowledge of the UNIX operating system on one or more
of the following platforms (SUN, ICL, Digital, Intergraph or Silicon
Graphics) and a broad knowledge of Unix shell programming ideally with
TCP/IP and NPS, then we need to hear from you. Ref: BQ0038 (EXE)

PC SYSTEMS SUPPORT
Berkshire Circa £23,000 +Benefits

ANALYST PROGRAMMERS- C/C++
Birmingham Circa £25,000 + Benefits
If you are seeking a challenging and highly rewarding development role
which will keep you abreast of the latest technologies, then this major inter‑
national software house is the one for you. They provide software to over
80% of the worlds leading financial institutions, and are currently seeking
Developers with solid ‘C’/C++, a minimum of 1 years’ commercial experi‑
ence plus one or more of the following: Windows NT, Windows 3.x, SDK,
UNIX or DOS.

Ref: BQ001 (EXE)

SOFTWARE ENGINEERS - REAL-TIME/'C’
West Midlands Circa £25,000 + Bens
AN EXCEPTIONAL OPPORTUNITY to join one of the top computer net‑
working and disributed systems design companies! Expansion into INTER‑
NATIONAL PROJECTS has resulted in a requirement for a bright dynam‑
ic individual to develop novel systems using the LATEST DEVELOPMENT
TOOLS and PLATFORMS. You will require Strong ‘C’ skills gained in a
Real-timeenvironment and ideally have some exposure to comms and net‑
working. Call Now!!!

Ref: BQ0048 (EXE)

If you have the qualities we are looking for, please contact Steve or Bev on
01543 415266 (daytime) or Steve Bust on 01543 490474 (evenings/weekends) or send your CV to:

Howarth Computer Recruitment, 26 - 28 Bird Street, Lichfield WS13 6PR. Fax: 01543 415459 Email: cvs@howarth.co.uk

BORLAND DELPHI
City, London Bridge £16,500 to £32,000
The Company: Developers of advanced and innovative
financial applications us ing the latest development
techniques.
The Position: To jo in a team actively involved in the
full project life cycle on brand new developments to the [banking establishments.

‘C’ & Windows NTDerivatives Development
from £24,000 to £38,000 +_ Benefits

The Company: Derivatives software house supplying
over thirty of the worlds top banks with financial systems.
The Position: Development of Windows NT based
derivatives trading software for use with renowned

VISUAL C++/MFC
Oxfordshire £27,000 package
The Company:A leading British market research
company us ing the very latest PC database systems

|| for a wide variety of clients.
The Position: Use the latest GUI tools to design and
develop the next generation of statistical evaluation and
graphical display products.

} established, friendly and dynamic company.

financial sector.
The Person: You will have gained at least 6months of
Borland Delphi expe r i e n ce from within any application
area. Excellent opportunities exist within this well

Ref: JJ-2W

The Person: Degree educated (preferably in mathematics)
with 1-2 years commercial experience of ‘C’ development
with Windows NT. Previous knowledge of the derivatives
market would be ideal, as would expe r i ence o f either team
leading o f project manag i n g . Ref: DL-11W

3D GRAPHICAL MODELLING
Cambridge £17,000 to £35,000

|] The Company: Expanding company developing the
=| latest in 3D CAD/CAM applications and modelling tools.
The Position: To take a responsible part in the
development of the core product, specialising in 2D &
3D modelling.
The Person: Ideally degree educated with at least
1 years Visual C++ development experience in a
commercial environment. Any knowledge of Windows 95,
Graphics or 2D/3D expe r i e n ce would be beneficial.

Ref: JU-13W

GRAPHICAL TOOL DEVELOPMENT
IN ‘C’ and WINDOWS

Cambridge £30,000 - £35,000
This small but expanding software company supply
advanced software to leading World-wide clients.
Their key product is aGraphical Tool used for executive
decisions and project management. They requ i re a key
developer to take control at an important time with skills
in the following: ‘C’ GUI programming in Windows or
XWindows and database design along with SQL
Attractive benefits and career progression exist in this

The Person: Innovative graduate with a year or more

commercial environment.

VISUAL C++ & MFC BANKING CONSULTANCY
City based £25,000 to £32,000 + Benefits
The Company: Established banking consultancy providing
se r v i c e s to ma j o r banking organisations in Europe and the
USA.
The Position: Consultancy and development of Visual
C++ & MFC systems for Windows NT developed on site
at their clients London offices.
The Person: Between 2-3 years Visual C++ & MFC
development expe r i e n ce not necessarily gained in the
banking field. You will also need to be presentable and
personable as client contact makes up an important part
of this position. Ref: DL-12W

‘C’, XWINDOWS APPLICATION DEVELOPMENT
Cambridge £18,000 to £25,700
The Company: Internationally recognised leader in the
field of GIS applications to v a r i o u s market places.
The Position: You will be involved in the development of
applications within the digital m a p p i n g group.
The Person: Ideally you will have 18 months expe r i e n ce
of ‘C' Xwindows, Motif. Any additional expe r i e n ce of C++
and ‘OO’ experience would be very welcome

Ref: JJ-11W

BORLAND C++ DEVELOPMENT
FORWORKFLOW MANAGEMENT

North Cambs £20,000 - £26,000
Working at the leading edge of Workflow Management
systems this company requ i r e s strong Borland C++
developers to join their dynamic teams. A min imum of
one year’s expe r i e n ce i s required o f Borland C++ and any
exposure to OWL will be of great interest. New modules
of development work is available for committed software
engineers seeking a good career move. Ref: PH-11W

UNIX(SVR4) & WINDOWS NT DEVELOPMENT
City from £25,000 to £35,000 + Benefits
The Company: Financial Software House developing
front office securities systems for international banking
The Position: You will be working on new client server
securities systems for UNIX (SVR4) us ing C++. These
systems will also be ported to Windows NT.
The Person: You will be degree educated with around 2-3
years commercial exper ience of developing UNIX systems,
strong C++ skills will also be required. Any knowledge of
Windows NT would be beneficial as would exper ience of
other versions of UNIX and relational databases.

Ref: DL-11U

Theseareasmallselection ofour current vacancies, Pleasecallor send/fax aCVfor more information.
VISION Computer Recruitment,70A HighStreet, Stony Stratford,MiltonKeynesMK111AH.
Telephone: 01908 260910 Fax: 01908 260098 Email: mail@visioncr.co.uk

For more jobs, browse our web page at: http://www. visioncr.co.uk



CAREER ¢ DEVELOPMENT EN eee ee

ADVANCED NETWORKS/
MOBILE COMPUTING

Developers - C/ C++ /VC++/ Comms

DEVELOPER- C/ C++, Unix or Windows
Oxford to £30,000

Our client is a leading supplier of modelling software products for
use in the fields of pharmaceutical and biotechnical research.
These complex products are developed in C and C++ ona variety
of platforms including Unix, Win95, WinNT and Macintosh with
some being developed for the Internet. We are seeking people with
a combination of programming excellence in C/C++ and outstanding
academic achievement in a science subject (Degree, MSc, PhD).
This is an excellent opportunity to work on leading edge products in a
challenging and technically stimulating environment.

Extending the boundaries of networking to give access to
mobile laptop users isa major technological challenge that will
dramatically change the way networks are used in the future.
Our client, a world leader in networking technology is seeking
developers to work on core mobile computing products.
Candidates should befluent in C++ or VC++ and befamiliar
with networking, communications protocols and user interface
design. Win95/WinNT exper i ence highly desirable but not
essential. Our client will X-train from C.

VISUAL BASIC & CLIENT SERVER
Oxon/Glos border to £28,000

ANALYST / PROGRAMMER- C++ / VC++
Bucks/Oxon border to £28,000

This global market leader has an excellent opportunity for an
innovative Windows developer to work on a m a j o r strategic
product. You will play a m a j o r role in developing a client/server
flagship product written in MSVC++ u s i n g MFC libraries. The
system will be rolled out to m a j o r corporates in Europe and feature
PC to mainframe and Unix connectivity. The successful candidate
is most likely to have a m i n i m u m of 18 months’ C++/VC++
e x p e r i e n c e , together with an understanding of communications
protocols, the Internet and Email.

This leading software house can offer graduates with a
minimum o f 1 year's Visual Basic e x p e r i e n c e a n excellent
opportunity to grow in a demanding yet stimulating
environment. As a team member you will work on new projects
which include Client/Server and Data Warehousing inaddition
to building front-end systems in VB. Good interpersonal skills
required for all posts, some of which are at s e n i o r
analyst/programmer and business analyst level.

STOP PRESS!
New Vacancies

ORACLE DBA - Oxon £28,000
FOXPRO - Oxon £23,000
DELPHI - Oxon £24,000
WINDOWS TESTER - Oxon £24,000

To learn about these and many more
unadvertised vacancies in your area
( inc lud ing con t rac ts ) contact:
Haybrook Appointments, Su i te B,
Regal Court , 112 London Road,
Headington, Oxford, OX3 9AU.
Tel: (01865) 742456. Fax: 742459.

'YBROOK
Email:haybrook@cix.compulink.co.uk

C++/REAL-TIME
Herts - To £30K

Our client is predominantly a ceveloper of
software and a suppl ier of compu te r systems
and associated support services for retail
app l i ca t ions . Candidates should have exper
ence o f real t ime a p p l i c a t i o n s and either 2

B| years of C/C++ under UNIX or Visual
Borland C++ i n a Windows e n v i r o n m e n t ,
preferably using the class libraries. Must be
able to work well within a team. Ref: CP/1

REAL-TIME ‘C’ PROGRAMMER
London - To £25K

Our client, a leader in its field of developing
software for handheld computers, is looking
for a Software Engineer with e x p e r i e n c e o f

developing low level ‘C’ software in a real
time environment. Knowledge of c o m m u n i c a ‑
tions protocols would be advantageous for
the development of their range of radio net‑
work products. There will also be the oppor‑
tunity t o work a t the a p p l i c a t i o n s level i f
desired. Development e x p e r i e n c e of Visual
C++ and/or Visual Basic would be useful in
this arena. Ref: PP/2

C/C++ REAL-TIME
Bucks - To £22K

Our client develops chips and software for the
video conferencing i n d u s t r y. They are search‑
ing for candidates with a m i n i m u m of 2 years

| C/C++ programming, with exper ience of
embedded real t ime applications. Applicants
must be highly self motivated and a team
player Ret: CP/3

SYSTEMS ENGINEERS
Berks - £20K to £35K

Our client, a ma jo r player in the world of com:
puting are searching for e x p e r i e n c e d systems
level engineers. Positions exist at all levels,
with successful appl icants joining small teams
working on leading edge projects for the
teams working on leading edge projects for
the telecommunications industry. Specific
technical r e q u i r e m e n t s inc lude a strong
knowledge of ‘C’ and UNIX preferably to ker‑
nel level, exper ience of device driver develop‑
ment will be of great interest. Rewards include
very competitive sa la r ies , excellent benefits
and the opportunity to work for this prestigious
company Ret: JK/4

NETWORKING/C/UNIX
Herts - To £35K

These are excellent opportunities to work with
this leading US company in a high technology
team environment. We r e q u i r e at least two
years post graduation e x p e r i e n c e w h e r e you
have gained strong ‘C/UNIX programming
skills. Experience with TCP/IP networking
IPX/SPX, Netware or NT connectivity will be
highly desirable Ref: LO/S

X WINDOWS/MOTIF
Cambs - £20K - £30K

Excellent opportunity to develop a leading
GUI p r o d u c t for the next century. Candidates
should have at least four years post-gradua‑
tion exper ience where they gained good
‘C/UNIX programming skills. In-depth know!‑
edge of X-Windows a n d Motif essential

Ret: DE/6

REAL-TIME UNIX DEVELOPMENT RDBMS

C/C++/UNIX/NETWORKS
Herts/Scotland - £30K - £45K

Excellent ‘C’ and/or C++ skills under UNIX are
required to work for this consultancy/software
house specialising in the provis ion of this net.
work management software. Specifically they
develop components needed to enable
SNMP management, for UNIX and PC plat‑
forms including Windows NT, 3.x and OS/2.
This is an opportunity to e x p a n d your existing
network development skills in a consultancy
environment.

Ref: DE/7

LOW LEVEL ASSEMBLER
Cambs - £20K - £25K

A software engineer with strong Assembler
skills is required to work on our client's core
tools writing code for compilers, linkers and
debuggers. This client develops MS Windows
and UNIX based programming tools targeting
the RISC processors. There are also opportu:
nities to work on GUI software.

Ref: DE/8

“C'/UNIX DEVELOPER
Berks - To £30K

Our client is a leading supplier of Systems
Management software and services for Open
Systems. The emphasis is on providing solu‑
tions, not just products, with services being a
big part of the company's offering. They are
looking to extend their development with peo‑
p l e who have a pract ical knowledge of UNIX
with design and programming e x p e r i e n c e in
‘C’ a n d Shell Environments.

Ret: RC/S

ORACLEv7/NT/UNIX
Oxon - To £30K

This world class p r o v i d e r of client-server soft‑
ware has a requirement for a talented Oracie
Gatabase administrator. Technically, you
should have two years e x p e r i e n c e a s a n
Oracle DBA with at least one u s i n g v7. im
Knowledge of SQL is essential along with a
sound understanding of Windows NT a n d
UNIX operating systems. An excellent oppor‑
tunity wi th in a grow ing and highly respected
company. Ref: JK/10

UNIX/INGRES
C.London - To £28K

Our client, a prestigious retailer is searching
for Senior Analyst Programmers with good
Ingres and UNIX skills. The ideal candidate
will a lso have a good understanding of a
recognised methodology. Formal training a n d
the opportunity to develop your own career
path, together w i t h an excellent benefits
package are some of the attractions!

Ret: DE/11

PRO*C/UNIX/ORACLE
City - To £28K

. This well established commodity brokers are
searching for a self motivated developer with
ood in te rpe rsona l skills and e x p e r i e n c e o f
the whole project lifecycle. Excellent ‘C’ and
Pro°C with embedded SQL preferably from
an Oracle background are required. You will
h a v e the opportunity to work in a client-serv‑
er environment u s i n g the Oracle 7 toolset.
Highly compet i t ive salaries a n d challenging
technical project work on offer. Ref: DE/12

Logistix Recruitment Limited, Lamb House, ogistix Fax: 0181 742 3061 E-mail: logistix@atlas.co.uk
Te l e p h o n e : 0 1 8 1 7 4 2 3 0 6 0
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B r e a k

The le erity

O ld Objects, O ld Danger
To Verity's eternal surprise, the PRpeople have started banging on about objects again. For the benefitof those who are too

busy to read ‘Booch clouds: the lighter side’ as serialised in the Daily Mail, she has prepared an executive summary.

Ver i ty, I t h ink o n e of these new-style
CORBA objects m a y have snuck in to my
currentproject. Howc a nI tel l for sure?
As everybody knows,with t rue distributed
objects it simpossible to know anything about
them except their interface, and even that may
only sometimes be determinable at runtime.
However,there are some tell-tale signs. Distrib‑
uted objects tend to becoarse grained, and

Hold on. What s with this coarse grained
stuff? Are we deal ing with some k i n d of
mustardhere?
Silly! Coarsegrained is anOMG-approvedsyn‑
onym for b i g. It was felt that because big con‑
tained only three letters, people would assume
that it was an acronym and star t writing BIG
and try to puzzle out what it stood for.

How, u m , b ig does something have to be
before it is declaredcoarse grained?
For example, business objects are always
coarse grained.

Business objects? What, l i kepaper clips?
Actually, yes. Businessobjects are objects which
model real world objects, sopaper clips and heli‑
copters are i n , while linked lists, combo boxes
and transactions are out . Probably.

Weseem to bemired here. Lets t r y another
tack. Which programminglanguage w i l l I

need to use to reap the benefitfrom these
new objects?
Aha! A simple one. The new objects are
designed to beaccessed from any language with
the same ease.

What k i n dof ease is that?
Well, since method names, parameter types
and numbers all have to bedetermineddynam‑
ically,you should budget for around 25 lines of
C per method call. Alternatively, an extra pre‑
processing stage allows C++ programmers to
perform method calls as easily as passing a
complex number matrix generated by a FOR‑
TRAN module into an eigenvalue calculator
written in 1977 IBMJCL.

Great. Does a l l this dynamic l ink ingbusi‑
ness addany overhead to theprogram?
Do Hawaiian pizzas have pineapple chunks in
their toppings?

I see. I must say, I m surprisedyou c a n use
these things from C.Are y o u entirely su re
they areproper objects?
Oh yes, they come fully laden with all the right
bits: encapsulation, polymorphism and even
multiple inheritance, which will please fans of
the mix in style of design

A n d fans of class hierarchies wh ich
look l i k e Auntie s k n i t t i n g after the c a t

‘10. Groves of anivory tower (7)
11.Until the crude ~(5) a
12.Build ap r o g r a m m i n gbuildingblock (9)
13. Outcomes of successful projects - Charles affairs! (9)
16.S i bsdaughter(5)
19.Single bit of strong advice to inform astraight

graphic (9)
22. Strong em, like X, can damage chips (9)
24. What to dowith a mouse or light pen... (5)
25. ... alternativ

to make a hole (7)
26. Ask how to search a database file (7)
27. Hardware?No, central software to the knowledge

engineers (7)
28. Wooden external network (7)

DOWN
1. Guy Fawkes output unit? (7)
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seconditional keyword and hard water

has been at i t . Ver i ty, i t s t ime to be
stra ight wi th u s : what exactly is thepo in t
of a l l this?
The powers that behave noticed that the great
dream of object reuse has been, if not a com‑
plete failure, then a mighty disappointment.
The idea is that coarse grained, language inde‑
pendent, OS-independent objects will hang
about on networks, co-operating in complex
applications slungtogether witha few linesof a
scripting language.

Sounds l ike a noble ideal. Bu t hold on ‑
y o u haven t explained what y o u mean by
OS-independent .

Oh, all the world s major operating systems.
Unix, Warp, Next, Sinclair Spectrum monitor
p rog ram

A n d Windows? I supposeaftera l l thatyou
are going to te l l me that B i l l i s p lann ing
to establish an incompatible standard of
h is own, to bereleased at some indefinite
p o i n t in the future, whi le know ing full
wel l that l ike a l l Ear th dwellers we a r e
r u n n i n g a Windows-only network there‑
fore don t have access to any of this tech‑
nology?
Of coarse. But at least I kept you busy for a few
minutes. Whos for aHawaiian pizza?

17. Description onsoftware package (often best ignored) (5)

SOLUTION TO SEPTEMBERS CROSSWORD
ACROSS: 1 .S C H E D U L E5 . UNIVAC
9. ACRONYM 10. STARLET 11. UTOPIA
12. BATCHING 14. YIELDING 15. AGAR
18. AIDS 20. OPERATOR 24. ANALYSIS
25. SNIVEL 27. ITERATE 28. FLAVOUR
29. YESMAN 30. HARDDISC

DOWN: 1. S T A T U S2. HARMONY
3. DENTINES 4. LAMP 6. NUANCE
7. VALUING 8. CATEGORY 16. CAPACITY
17. STANDARD 19. DEALERS 21. RAVIOLI
22. PYJAMA 23. CLERIC 26. EFTA
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HASP Packs
More Into Less.
Based onafull-custom ASIC
utilizing 2500-gate, 1.5-micronE27 ~
technology, HASPpacksthe most adveanced
protection into the smallest key in the world

NSTL Study Rates ae
HASP No.1! S u s
Arecent test conductedbythe National Software
Testing Labs, the world’s foremost independent
lab, compared the flagshipproducts of leading
software protection vendors.* The result? HASP
was ratedthe clear overall winner - and number
one in all the ma j o r comparison categories

NSTLTEST RESULTS,OCTOBER 1995
Aladdin | Rainbow

Scoring Category ‘B HASP | Sentinel
Security 9.3 63
Ease ofLearning 9.1 7.1
Ease of Use id i ll |
Versatility/Features | 10 87
| Compatibility i al Wy 6.5
|Speedof API Callls 09 12 |
[Final Score 8.5 | 65

And more of these developers are protectingwith HASP. Why? Because HASP
offers more security, more reliability and more features than any other product
on the market.
HASPsupports the most advanced platforms, includingall Windows 32/16-bit
environments, 0S/2, DOS, Mac, Power Mac, NEC, UNIX and LANs
To learn more about how you can protect better ‑
order your HASP Developer's Kit

01753 622266
h t t p : / / w ww. a k s . c om

United Kingdom
North America
Int'lOffice
Germany
Japan

1 Neddin Benelux
1 Greece

= Portugal

Aladdin Knowledge Systems UKLtd.
Aladdin Knowledge Systems Inc. a aks

Aladdin Knowledge Systems Ltd. 1 s
FASTS e c u r i t yA G Tel: + 4 9 8 9 8 9 4 2 2

Aladdin Japan Co.,Ltd. ‘el: + 8 1 426-60 719 rel Orjp

1Addin Russa aAustralia achile i n a 437 7828 wCzech seDenmark
Hong Kong 4 8 4 6 2 9 w India + m haly Ko r ea = Mexico

= Romania = Singapore wsSouth Africa = Spain = Switzerland

ALADDIN
The Professional's Choice

= Fevand a France



Get ready for a giant leap in reporting capabilities. Because now there's
new Crystal Reports Professional 5.0 ‐ giving you the power to develop and
report like never before.

This major release offers an incredible new level of reporting flexibility.
With Crystal Reports 5.0, you can create anything from subreports to form-style
reports, conditional reports, multiple detail section reports, Web-ready reports,
multiple summary cross-tab reports, BackOffice® reports and more.

You also have the added flexibility to publish presentation quality reports
directly to the Internet and Intranets using new HTML output options. Plus,
you get additional power and control with over 25 new functions, over 15
new ActiveX® (OLE/OCX) properties and many other super new features.

As a Visual Basic™, Visual C++™ or Delphi developer, or even as a user of a
competitive product you qualify for a special upgrade price of £149, a saving of
more than 50% off the normal list price.

To order your “Super Repor ter ” Crystal Reports Professional upgrade call
the Contemporary Software upgrade hot-line on 07000 422 224.

Upgrade NOW call: 07000 422 224 MONTEMPORARY

SS Seagate software Tel: 07000 422 224 Fax: 07000 422 225
InformationManagement Group ; E-mail: cssales@contemporary.co.uk
Fo rme r l y CRYSTALA Seagate Software Company Sales office, Contemporary Software Ltd, Kingswick House, Sunninghill, Berkshire SL5 7BH

Repor ts is a trademark of S e a g a t e Software Bas aI C + + ,B “e and A c t i v e X are t r a d e m a r k ft ation. Superman and all re l a t e ade


