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How to get ahead and stay ahead in the fa
Sattware development takes great ideas ... plus
lots of skil l and a collection of first class tools that
let you t u r n your ideas into world-class solutions.
The key to getting ahead and staying ahead in this

business is easy access to the right information.
That’s why IBM has created D_Mail: a n ew infor‑
mation service for professional developers and
software companies, that offers valuable insights



\t growing software development business?
into technology, trends and directions. Use D_Mail tunities for solution developers, and much m o r e ...
to get the latest information on the potential impact All for free!
of new innovations, in-depth analysis of key tech- Just r e t u r n the attached card today. And
nologies, an understanding of the business oppor- we'll help you chart the right course to success.
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VISUAL BASIC3 ADD-ONS
Comms - Async

Fax Plus for Win £175
FaxMan SDK £390

Comms - Network
Apiary Dev Suite for NetWare £156
Distinct TCP/IP Visual Internet £265
dsSocket 1.25 Intro £65

Database
ADE/VBX £350
List & Labels for VB £295
Smithware VBX for Btrieve £180
VB/ISAM MUfor Win 16-bit £145

Graphics - Charting
Chart F X3.0 ( 1 6 - b i t only) £210
Charting Tools for Win - VB £180
Real-Time Graphics Tools- VB £300
VBGraphix £270

Graphics - Image Files
Image SDK Plus/VBX 2.0 £250
ImageKnife/VBX Std 2.0 £200
ImageMan/VBX 5.0 £230

Grid Controls
Data Widgets £99
Grid/VBX £75
Spread/VBX £171

Multi-Function
Borland Visual Solutions Pack £59
Designer Widgets 2.0 £99
Muscle (Win) £125
VBiite 1.0 £130
VBTools 4.0 £115
Visual Developer's Suite (16 bit) £216
WinWidgets/VBX £160

Sundry Components
CADControl £365
d-Barcode VBX/DLL £94
VB/Magic Controls £120
Visual CAD Dev Kit £520

PROGRAMMING
t 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 s a l
Version Control Visual Programming
Windows Xbase
We stock many i t e m s for which there
is no s p a c e in these advertisements.

DELPHI
D e l p h i2is here and it'ssuperb!!.

Delphi Desktop 2
Delphi Developer 2 £390
Delphi Client/Server Suite2 £1260
ABC for Delphi £99
Apiary Dev Suite for NetWare £195
Asynch Pro for Delphi £120
Borland RAD.Pack for Delphi £125
Charting Tools for Win- Delphi £180
Code Print Pro for Delphi £85
Component Create £155
Conversion Assistant Database £130
Eschalon Power Controls £98
HyperTERP/Delphi £120
ImageLib Pro 16-bit
InfoPower
KingCalendar Pro
List & Labels for Delphi
Mobius Draw Kit
Orpheus
Pumpkin Project Organiser
Real-Time Graphics Tools
Transform: Component Expert
VisualPROS
WinG Sprite Kit

VISUALBASIC 4
Visual Basic Enterprise 4.0
Visual Basic Professional 4.0
Visual Basic Standard 4.0 £78
ButtonMaker £75

£245

Code Complete £175
Designer Widgets 2.0 £99
Enquiry for VB4 2.0 £199
ERwin/Desktop for VB4 £399
into Code for VB4 £55
Spyworks-VB Prof 4.0
Tear Off Menus for VB4
VBAssist 4
XREF 2.0 £95
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Sundry Controls
3D Graphics Tools 4.0
EDI-VBX 1.0
Gantt/VBX
MediaKnife/VBX
VBX Artist
Visual Instrument Panel Cntris
VideoSoft VSView/VBX

Text Editor Controls
HighEdit 3.5
TXText-Control Standard

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

Comms
Async Pro for Win
COMM-DRV/LIB 16.0
Greenleaf CommLib 5.2

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

Database
CodeBase 6.0
CXBase Pro
DBTools.h++ for ODBC
Greenleaf Database Library 4.0
List & Labels for Win (Pro)
POET Personal SDK 3.0
ProtoGen+ Client/Server NT
Raima DBM Engine+EADS 4.0
Velocis + EADS (Offer)

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

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

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

Database
c-tree Plus 6.54
D-ISAM 3.4
SoftFocus Btree/ISAM

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

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

£169
£1575
£740
£250

£180
£320
£360
£245
£360

£610
£325
£280
£620
£895

£265
£215
£195

£565
£535
£75

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

C++ FOR DOS

taxes but do include delivery in mainiand
UK. Please check prices at time of order
as ads are prepared some weeks before

publication. This page lists some
products ~call usfor acomplete

price list. ORDER BYPHONE WITH
YOUR CREDIT CARD

(01364)654100
FAX: (01364) 654200

Graphics & GUI
3d Graphics Tools 4.0
ProtoGen+ NT5.0
RWCanvas.h++
WinGKS
WinMaker Pro 6.0
Zinc Engine& Win16/32 Key

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

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

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

COBOL
1BM(bless their cotton socks!) have

£495
£495
£340
£340

£415
£420
£770
£340
£240

producedwhat is probably the most
advanced COBOL compiler in the world,
andare virtually giving it away! Call us for

full details.
VisualAge for COBOL for OS/2

General & Systems Libraries
GXSounds
MTASK
TTSR Ram Res Dev Sys 2.03

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

C++ COMPILERS

Borland C++ 5.0 £225
Borland C++ Dev Suite 5.0 £315
Microsoft Visual C++ 4.0 £399
Salford C/C++ Win Dev £395
Symantec C++ 7.2 £37!
Turbo C++ for Win 4.5 £68
Watcom C/C++ 10.5 Intro £139
High C/C++ for Ext-DOS/Win £620
Microsoft Visual C++ 1.52 £78
Salford C/C++ DOS Dev £195
TurboC++ 3.0 £66

VISUAL BASIC F O R D O S

MS Visual Basic for DOS Std £96
MS Visual Basic for DOS Prof £230
Compression Plus £79
db/Lib Prof 3.0 £195
Graphics Workshop £105
PDQComm 2.62 £65
ProBas 7.1 £210
QuickPak Pro 4.19 £145

NEWI SOLO

BusinessObjectSystems
Newi is the first of anew generationof
tools that let you design & build a
complete business system asa loosely
coupled set of business objects, such as
Customer, OrderForm, etc. In 10years,
all business systems will be built like this
- YOU CAN BUILD THEM NOW.

Fully Orientedwith code‑
reuse, inheritance & polymorphism

™ Object-Based User Interfacesimilar
to CUA 91 with drag & drop

® Class Browser for definingobject
Classes, generating C code

® IndependentObjects Each object is
delivered as a separate DLL

® Model/View Separation allows
multiple views of same model

® Ad-Hoc of objects from

NewiSolo isaself-contained starter kit
that lets you build& runbusiness objects.
using Visual C++ or Borland C++ ona
Windows 3.x machine. It includes a
complete tutorial and is normally priced
at £495. For a limited time wehave a
‘special introductory offer of £295. Nota
lot for a glimpse of the future!
NewiEnterpriseis required for
distributing your objects across a
network. Cail us for full details.

POWERSOFT OPTIMA++
The FirstRADC++/Java Tool?

Powersoft havecome upwith a real
stunner here! If you would like to do
C++/Java development ina Win32
VB/Delphi environment, call us right now
for full details & very special introductory
pricing. Due in April, here are a few
appetitisers:
® Easy To Use- wizards, drag & drop,

code linked to Ul events
® FullWin95 Support - create &use

OLE servers &OCXs
® Database - data-aware controls,

PowerBuilder’s DataWindow, Sybase
SQL Anywhere

© Internet -create client apps, Netscape
plug-ins, Java applets, OLE
& server apps (CGI,NSAPI, ISAPI)

When we saw it, we wanted it!

BORLANDC++ 5.0
The CompleteC++/Java Tool?

Expected at the end of March, major new:
features include:
® ObjectScripting IDEcreate your own

experts, automate tasks
© Java - AppExpert, syntax-highlight

editor, GUI debugger
® Visual Database Tools drag &drop

components, set properties
® OWL 5.0 targets 16& 32-bit, Win95

controls, WinSock, MAPI
® MFC 3.2/4.0 can now be used, select

in TargetExpert
® C++ Features - namespaces, bool,

explicit, mutable, typename, Standard
C++ Lib (inc STL)

Borland C++ Development Suite
adds the following:
= Java AppAccelerator - a just-in-time

compiler (10x speed-up)
™ CodeGuard 32/16 detect, locate &

diagnose bugs at run time
® PVCSVersion Manager tightly

integrated into the IDE
® InstallShield create

ProfessionalWin32 installers
Call us for full details.

B A S I C LANGUAGE
GFA-BASIC for Win16 £80
PowerBASIC Pro (Win&DOS) £210
PowerBASIC DLL Compiler £125
XBasic Pro (Win32) £199
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Will software component reuse alway
fantasy or will it becomea reality?

Is contracting an outsourcing company
a pact with the Devil? That is definitely
Jules’ opinion.

After several years of using his EXE mug a reader
submits a bug report. Much more on software

consciousness.
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Installingonthe cheap................-53
Do you need to pay £200 and up to get a
good Windows installation package?
Michael Marshall says ‘No!’, and shows
that good software does come cheap.

Expertassistance
Visual Basic is great for rapid application
development, but it’s n o t the easiest
environment to maintain other people's code
in. Neil Hewitt looks at Visual Expert
Developer Edit ion, a tool which aims to make
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Books...
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How to really
achieve software reuse
You talk about i t . Dreamabout i t . Try to get
others to obsess over i t . But just how much
software component reusedoyou really get?

Reuse is one of the reasons we all r a n
open-armed towards client/server. Wewere
seducedby the common vendor refrain: ‘Use
our tool and you'll get tons of reuse. Faster
development. Easier maintenance.’ Well,
friends, welcome to theFakePlasticOasis of
software development. The sun has come
out and it’s time to sheda little light onthe
reuse bottom line.

Reuse has very, very l i t t le to dowith
tools. But it hasalmosteverythingto dowith
technique. In fact, both Gartner Group and
MetaGroup agree that only 5 to 10%of soft‑
ware developedgets reusedacross the enter‑
prise. And that number must have been
tricky to arrive at, since few companies have
any degree of enterprise-wide, tracked,
organised reuse plans in place. Sure, we
reuse software components within a given
team, but the amount of redundant coding
that occurs across the enterprise is stagger‑
ing. And it’s not going to change until we
change it .

Developershaveno incentives that cause
them to reuse code. They have no inexpen‑
sive, tool-independent repository.They have
no infrastructure to make reuse easy. Sure
wehave some common dialogs and controls,
but that’s kid’s stuff. To betruly macho,we
need to reuse business rules, data objects,
logic, GUI components (eg window layouts,
icons, pushbutton labels), deliverable tem‑
plates, processes and methods. Now we're
talking!

Here’s what you really need to make
reuse happen:

1 An infrastructure coordinator (the per‑
sonwho supervises the following items).
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2. An object reuse plan (standards for cre‑
ating and testing each type of reusable
object).

8. An object change control plan (guidelines
for change impact analysis, testing the
object in existing and new usage scenar‑
ios, and notification and distribution of
changed objects).

4, An object librarian (who ensures objects
are under version control, audits for
standards compliance, and supervises
object maintenance).

5. An object repository, or catalogue of
available objects and pointers to where
they reside (the cheapest way to dothis is
to create ahelp file browser which points
t o a reuse se r v e r ) .

Financial incentives for developers to
build reusable components (basedon the
degree of reuse, which you can assess
over time from a ‘where used’ report).

7. Time, money, management support and
a healthy dissatisfaction with your cur‑
rent lack of reuse.

Yes, implementingthe above is a hassle.But
reuse doesn’t happen without structure and
communication.And the hassle is only short
term. Once your reuse process is set up, you
wil l rely on it for years with minimalmain‑
tenance. Developer discipline counts too, as
does developer confidence with the whole
process ofreuse. It’sharder initially tobuild
objects for reuse, but once you get the hang
of i t , and everyone understands the stan‑
dards, process and benefits, you'll be glad
you bothered.

The bestway to find reusablecomponents
is to get the object librarian and infrastruc‑
ture coordinator to meet with the develop‑
ment team. Together they can identify the
objects an application needs, whether they
already exist,andthen refer the developers to
the repositoryor ensure the objects they build
are as reusable as possible. Needless to say,
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application-specific code does still exist. A
reactive scenario is to locate reusable compo‑
nents in the post project review.

Solet’s stop talking and dreaming about
reuse. Let’sbite the bullet and doi t .Dropme
a line and tell mewhat you are reusing... or
dream about reusing.

Christine Comaford ispresidentof Corpo‑
rate Computing, an LBMSsubsidiary. She
can bereached byfax (0171878 8709) or
via email at 74603.3664@compuserve.com.

Old standards, new standards
Do you remember 3270 emulation? Do you
remember dumb terminals? Do you remem‑
ber the time when all software was written
by acentralcomputerdepartment?Andmore
recently doyou rememberGeoWorks’Geos?

It’s amazing how often one can hear all
these terms at press conferences these days.
And they are not evoked with nostalgia but
asthe way forward. Recently Sunpresented
to a happy few its future Java machine: a
‘cheap’ Java-ready computer. The biggest
market targeted by Sun for the first itera‑
tion of these computers is asa replacement
for 3270 terminals! Have you seen the sales
argument for anyWeb-basedproduct?More
often than not, it just looks like a vaguely
updated brochure for an IBMmainframe:
thin client (readdumb terminal), computing
happens centrally on the Web server (read
mainframe).. .

And Geos, once touted as aWindows
alternative, IBM even considered it as a
‘PresentationManagerLite’, is makingabig
comeback in PDAs. The latest Nokia com‑
municator, anexcitingmix betweena phone
and apalmtop planned for August, features
Geos with newly developed software such
as... aWeb browser.

Doesn't anyone have any new ideas?

DavidMery



COMMENT

Mayli€m!
Iscontracting an outsourcing
company signing a pact with

the Devil? That is Jules’
opinion.

rogrammers havea pretty hard
time. Not only does a program‑
mer have to write solid code
(wh i c h i s tough enough a t the
best o f t imes ) , but he has to

keepabreast of all the latest standards, pro‑
tocols, and fashions. Not only is he aiming
for movinggoalposts, the goalposts are mov ‑
ing faster than most projects!

But if you think the programmer has it
hard, spare a thought for the managers. Not
only does a manager have to managea team
of whining programmers (w h i c h is tough
enough at the best of t imes), but he has to
keep abreast of all the latest legislation,
good business theories, and services. He,
too, is aiming for moving goalposts, but the
goalposts are also aiming for himwith very
nasty grins on their faces!

I suppose it’s understandable, then, that
when facilities management, outsourcing,
or whatever it is called this week is pre‑
sented to him, it looks attractive. ‘Let us
take away your problems’ say the outsourc‑
ing companies (I suppose they'd be called
insourcers), ‘and save you money’: the man‑
ager thinks that it has tobeagooddeal. Me,
I ’ma bi t suspicious of companies that
promise everything I wan t , and it occurred
to me to wonder how FM companies do it .

Here’s how the deal works. Suppose
you’re a moderately successful, multina‑
tional company. You make widgets. That’s
your core business; it’s what you know
about, and what you're good at. But to
attain even your modest level of success,
you need to get involved in bookkeeping,
accounts management, document tracking,
in fact noendofpaperwork. In order to facil‑
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itate this paperwork, you've bought a com‑
puter or two , and probably have mostof a
small town to put them in. But, you're only
human, just like any multinational, andyou
resent having the computers, and you
resent the millions of whatever currency
best matches the wallpaper that you’re
spending on keeping it all running. Most of
all, you resent the programmers for show‑
ing up late in jeans.

So, you make a pact with the FM com‑
pany. They buy all your computers offyou for
reasonable second-hand
rates ( i e scrap va lue) .
They take over all your
computer department
contracts (except oneor
two, because some‑
body in your firm
needs to know what's
going o n ) , and they
leave everything
exactly where it is.
Then they send their
own people in to find
out how it’s working
now.

Some of your staff
will object to the new
dress code, or the lack
ofovertime pay,or themorn‑
i n g prayer ceremony, and will
leave. Existing company people will be
sent in to take their places. Those company
people will suss out who knows their stuff
andsoshouldbedeployed in troubleshooting
roles at other sites run by the FM company;
who knows nothing and so should be re‑
assigned to traineeships at the FM company
headoffice; andwho is a waste of oxygen and
should beconsigned to the DSS. Every time
someone moves on, another company man is
re-assigned to take his place.

Now, these new staff are skilled, edu‑
cated, experienced people. They cast a fresh
eye over the entire operation, and can iden‑
tify, with barely amoments thought, where
inefficiencies lie. They will recommend that
certain parts of the operation bemoved off‑
site into acentralised facility, where all cus‑

tomers can get the benefit of the spectacular
equipment which is installed there. Theywill
recommend that other parts be retired, and
replaced with newer, better equipment,
which the FM company’s immense buying
power is able to acquire comparatively
cheaply (bu t the cost of whichwill riseas the
buyingdepartment, the specificationdepart‑
ment, the support department andthe trans‑
port department all make their contribution
‐ £2,500 for a 386,anyone?)Finally, they will
recommend which parts of the operation
have nothingwrongwith them, soshould be

relocated to one of the facility sites in
order to spread the benefit among
all the customers.

You, remember, are a
moderately successful



multinational. How doyou feel when you see
these men in blue suits and ‘Have a nice day’

ack or steal your staff, scrap or stealsmiles
your equipment, and decimate your entire
computer operation, the underpinningof your

o w n , moderate (bu t very worthwhile) succe:
How doyou feel when you realise that never
again will anything in your organisation be
truly confidential? Actually, y o u should feel
pretty good. You're get t ing a far better ser‑
vice than you ever had before, and it’s cos t ing
you less.

April 1996

Ah, yes. The cost. You’ve negotiated a fee for
the FM company to run your operation for
you, but of cou r se , the operation has been
dismantled. All this ex t r a work doesn’t
come free, you know. You have to pay for
this new equipment ( a t whatever cost the
FM company asks for), you have to pay for
the staff who fit it (ditto), and who know
what t o fit ( d i t t o a g a i n ) , and even those who

take the old stuff away to the scrap dealers
where ( y o u are assured) i t belongs ( m o r e

d i t t o ) . The central s e r v i c e s which you use

jules@ci

C OMMENT
m u s t , o f c o u r s e , b e paid for. I f you worry
about the escalating costs, you can always
call an expert at the FM company, who will
take as much time as you need out of his
busy schedule to explain exactly why you
must pay all this money. You won't have to
pay for his t i m e right away ‐ the end ofthe
month is fine.

Contracts don’t r u n forever, of course.
After five years, perhaps t e n , the cont rac t
e xp i r e s , and you're free. You can spend your
money the way you want. You can buy your

o w n
comput‑

e r s ( y o u

might
be able to buy the

even

computers you've been
using during the c o n t r a c t ,

if the FM company doesn’t want
t h em ) , y o u can hire a new team and

new managers, and you can star t again
from scratch. Of c o u r s e , the first thing they
will have to do is to clear the backlogof work
that’s built up while you're rebuilding your
company’s heart. It’s probably easier j u s t to
renew

Why would anybody in their right mind
get involvedwith such a deal? Plenty of peo‑
ple do. There’s nopoint t y i n g up awonderful
c o n t r a c t , becauseyou'd b e busted a hundred
t i m e s over before you got to sue if they let
you down really badly. The only explanation
I can think of is t rust . Someone who hires
an FM company must feel able to t rust them
absolutely, for far longer than the foresee‑
able f u t u r e , because an FM con t r ac t i s a
permanent ar rangement .

It’s a nice thought, isn’t i t , that such
trust still ex is ts in the world, and it’s an
even n i c e r thought that it exists in big busi‑
ness. For my part , I couldn’t t rus t any com‑
pany that much, and asa facilities manager
at a reasonably successful mult inat ional, I
don’t think I'ddream of recommendingsuch
a course to the board, no mat te r how much
money it appeared to save.

It’s a hard life, being a computer facility
manager.I'm gladI’maprogrammer. @

Jules stil l wr i tes programs. He can becon‑
tacted on 01707 662698, or on Cix as

.compulink.co.uk. If you work in
the sales office of anFM company, there's
really nopoint calling.
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BoundsChecker Professional
BoundsChecker Professional redefines
automatic e r r o r detection for C/C++
developers using Windows 95 or
Windows NT. Professional Edition
introduces breakthrough technologies to
capture even more information, with
extended API compliance checking for all
three Win32 implementations.

Integration into the VC++ environment, enables BoundsChecker
to be used at all stages of development.

MKS Toolk i t v e r 5.1
MKS Toolkit gives Windows NT3.5+ and
Windows 95 developersa full suite of
powerful UNIX tools including KornShell,
awk, awkc, vi and visual diff for Windows,
make, a windows scheduler, grep, sed, tar,

| cpio, and pax - more than 190 utilities and
cammands for performing a variety of
computing tasks, with support for NT &
95 long filename. N T, Intel, Alpha and

MIPs and Windows 95 versions on a single CD.

CodeWright Professional 4.0
The programmer’s favourite
programmer’s editor, now has a user
interface polished for Windows 95.
Favourite features, such as multi-file,
multi-window editing, including search &
replace, chroma-coding and more. . are
enhanced with the new API Assistant
and Button Links to tag n o t e s etc.
Available for Windows 3.1 and

Windows 95 & NT ina single pack. Now available on CD or 3.5"

3 CodeBase 6.0
CodeBase6 offers Client/Server
development for the popular xBASE
DBMSs. CodeServer is a client server
database engine for C, C++, Visual Basic,
and Delphi with all the functionality and
performance of the CodeBase library.
New features include support for 16/32
bit programming and transaction
processing, with portability to all

Windows platforms plus OS/2 and UNIX. CodeControls and
CodeReporter are included free. Call for upgrades.

d e v e l o p  t o

B u i l d b e t t e r a p p l i c a t i o n s .
functionality & versa

Doc-To-Help 2.0for Win95-:
Use MSWord to create Windows Help
effortlessly. Add hypertext links to existing
documents and prepare Help files and
printed documentation from the one
source. Convert Help files to text, graphics
etc. components, to bring existing projects
into Doc-To-Help usage. New ver. 2.0 for
Windows 95 includes Topics Browse
Dialog Box, procedural aswell ascontext help and more.

Borland Delphi Developer 2
Delphi Developer is the fastest way to build
32-bit professional multi-user applications
for Windows 95 and NT. It is the next step
for Delphi |.0 owners. In addition to the
features found in Delphi Desktop,Delphi ‑
Developer includes: a scaleable D a t a
Dictionary, advanced Data Aware
Components, complete ODBC support,
source code to over 100 native Delphi
Components, sample OCXs and Windows 95 common controls,
and expanded Open Tools API and muchmore. Includes |6-bit
Delphi 1.0free.ee

Watcom C++ version 10..
delivers a professional,

cross-platform 16-bit and 32-bit
development system that produces the
fastest executables for the widest range
of platforms. Using the same integrated
development environment, you can
target all platforms including Windows
N T, Windows 95, Windows 3.x, OS/2
Warp, extended DOS and more. New
features include: Blue Sky’s Visual Programmer, MFC 3.0 for
Win32 and direct support for popular revisioneeepackages.
Special offer only £139

Sybase SQL Anywhere
The powerful new version of Watcom
SQL, delivers a high-performance DBMS for
mobile, desktop and workgroup
environments. Ideal for broad deployment,
SQL Anywhere requires minimal DBA
support and offers interoperability with
Sybase System 11™. Replication technology
facilitates database access for occasionally
connected users. Features small footprint
and easy-to-use GUI tools. New flexible licenseenters

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

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

TOORDER CALL 0171-833-1022 " Ss
System Science, 1Bradley's Close, White Lion$1. LondonNT9PN

S T E MFAX 0171-837-6411 L E N C E

development 00:1 S



Café to stand alone
S ymantec has announceda standalone ver‑

sion ofi t s Café Java development system,
entitled Symantec Café for Windows. The first
version of Café, also known by its code-name
Espresso, was a patch to the existing Syman‑
tec C++ 7.2 compiler, but this new version is a
development env i ronment by itself. The new
compiler will build both full applications and
Web-page applets. Symantec claims that the
new native compiler produces code several
times faster than when generated with the
original SunSoft development kit.

The n e w Café features an integrated
graphical source-level Java debugger capable of working with fully compiled applications, and applets
integrated into Web pages. The ‘Café Studio’ environment allows for visual editing and design of forms
usingdrag and drop. All the development environment features of Symantec C++, includingsyntax high‑
lighting, Wizards, etc are available within the Studio. AJava Class Browser is included, along with ver‑
sion 1.0 of the Java Development Kit ( J D K ) from Sun. Symantec has also included a replacement for the
SunJava interpreter DLL which it claims is ‘considerably faster’ than the original.

Café will initially be available for Windows 95 and N T, with a Macintosh version to follow. Officially
available ‘late March’, Café will have an RRPof £289, or for existing Symantec C++ users, £79 if bought
through Silicon River. Espresso users who registered Symantec C++ 7.2 between December 1, 1995 and
March 1, 1996 will beentitled to a free copy of the new product. Symantec plans to i s s u e free updates to
registered users over i t s Website.
bCall Symantec on 01628 592242, and DSilicon Riveron 0181317 7777 for details ofthe upgrade o f f e r .

‘promotesMMXas future of multimedia
tel has releaseddetails of itsMMXmultimedia extensions to the Pentium instruction set. Although

yet available on any production Intelprocessors, MMX is expected to arrive before the end of the
arandto bein wide useby 1997.To this end, Intelis encouragingdevelopers of multimedia applications
start supportingthe technology in their software now.
MMkXis pitched mostly at the home multimedia market, where games and graphics-intensive enter‑

tainment applications dominate, and at the Internet, where projected applications includeon-line video‑
‘conferencing.These are the areas where Intel sees MMX beingof most use. Several companies including
Macromedia, IBM and NuMega have announced support for MMX in forthcoming products, while
Microsofthaspledgedto incorporate MMX into Visual C++ assoon aspossible, aswell asto MMX-enable
theDirectXandActionX seriesofAPIs.

MMkX works on the principle of Single Instruction Multiple Data (SIMD); essentially, this allows for
_yarious processor-intensive operations based around loops to beimplemented usinga single instruction.
Pentium-classprocessors can then get ontoexecuting another ofthe instructions in the pipeline, saving

nany clock cycles. Aprogrammers reference manual for MMX technology is available for downloading
tel’s WorldWideWebsite.

1: 01793 403000 ¥ Fax 01793 430763
‘http:/ / w w w . i n t e l . c o m| pe-supp /multimed /mmx/ index.htmS s :

Direct3Dand ActiveMovie in beta
lhe latest addition to the DirectX family of ‘high performance’ APIs, Direct3D, has been released by
Microsoft asa beta SDK, available to developers now. Direct3D is based on the Reality Lab 3D prod‑

uct from Microsoft-owned RenderMorphics.The team at Redmondhas packaged the code into a DirectX‑
compatible API aimed fairly and squarely at developers of games and virtual reality applications. It is
designed to work in software alone, or transparently with any hardware accelerators which may bepre‑
sent. Features include the ability to map textures or video onto 3D objects, scene management services,
and a standard set of object animation features.

ActiveMovie is Microsoft’s new digital video technology. ActiveMovie is an MPEG system, designed to
play back data streams at the highest quality possible with the software or hardware present on a PC.
Microsoft claims that full-screen playback of MPEG-1encoded movies with 11 KHz stereo sound is poss i ‑
ble on a Pentium 90 in software only. The system provides a framework for video ‘filters’ to be added at
playback t ime, allowing the PCto make new material out ofstock footage. ActiveMovie will play back real‑
time MPEG streams delivered over an Internet connection, and is to beincorporated into future Microsoft
Internet Explorer releases.A beta SDK is available including an ActiveMovie OCX.
Microsoft says that DirectXandActiveXAPIs will support Intel’sMMXwhen available.There will bever‑
sions for Windows 95, N T, andMacintosh platforms.
F o r more information contact Microsofton01734 270001 ¥Fax 01734 270002
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Protek announ the launch
the X R T / G e a r collection of

widgets for Motif developers.
Six widgets are bundled
including Tab Manager,
Toolbar, Enhanced Toggle, and
Pushbutton. A single-dev
l icense costs £1,495. Protek
01628 75959 email
steager @ p r o t e k . c o . u k

From SSA Object Technology
comes Newi Solo, a ‘busine
object’ starter kit for di lopers.

This ‘high-level’ approach
reduces training time and

juctivity. Newi
crosoft Windows is

priced at £495. SSA is on
01635 522600

Helping Hand for VB 3.0 a n d

4.0, f r o m Keylink Computers
is a help authoring tool with a
difference. Help text is written
into the VB source incorporating

odes, the
are then extracts the

dsthe final help fil
Available for Windows 3.1 & 95

Keylink: 01926
850909, f a x 01926 864128

Object Design has released
ObjectStore OpenAccess, an
SQL access tool for its

Store OODBMS

Design ( U K )

01344 458200

platform I/O library for | et
developers, Gamelon, has been
ported to the Solaris operating
system. Gamelon already
supports W
NT, pl

anned. Menai
n: (+1) 415 853 6450



ComponentSource hasjust
released Issue 1 of the
ComponentSource CD, a
selection of Visual Basic
components. The components
can be unlocked by telephone
with a credit card. Issue1 is
free with future discs available
by subscription. Contact
ComponentSource on
01734 581111

From Stilo Technology comes
the Stilo SGML Document
Generator, an SGML/HTML
authoring tool featuring
graphical editing and integrated
outliner. Available initially for
the Macintosh, with Windows 95

Silicon River has The C++
Foundation Video Training
Course and the Advanced C++
Video Training cou
cove r i ng all elements o f the
language. Price £199.95 for the
personal edition. Contact
Silicon River on 0181 317 7777

Vmark Software has
announced a 32-bit v e r s i o n of
its UniVerse Objects OCX
client/server tool, which allows
Windows clients to acce:
UniVerse database servers on
Unix as well as NT at an
abstract ‘business object’ level
Vmark: 01344 355500

Synoptics has launched Image
Objects (lo), a set
designed to proc:
The range of proc
functions includes Fourier
Transforms and v a r i o u s

morphing effects. These can be
dropped into any OLE enabled
development tool including
Visual B optics: 01223
423223 Fax: 01223 420020
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JFactory set to zApp S i a pipnichs
kk Wave has brought out JFactory,

a Java visual development tool an
code generator. Using JFactory, develop‑
ers can create Java applications through
drag-and-drop; controls can be visually
laid out , enabling the rapid creation o
complex user interfaces. With rivals such
as Symantec’s standalone Café and Bor‑
land C++ 5.0 waiting in the wings, JFac‑
t o r y might seem like an untried
technology, but beneath the Java-enable
front end lies the core of zApp Factory,
Rogue Wave’s long-standing cross-plat‑
form development system. The existing
zApp technology lends itself well to Java
which is inherently multi-platform.

In the best object-oriented traditions, JFactory has inherited the functionality of zApp Factory, carry‑
ingover muchof the existingcode base and providingJava programmers with a comprehensive and tested
set of basic functions, reducing development time. JFactory builds stand-alone Java applications, aswell
asapplets for use in Web pages.

The JFactory visual environment follows the Visual Basic and Delphi trend with a form designer and
control palette, property sheets, and project manager. As with VB, writ ing aJava application should be
as simple as dropping a control on your form, setting the properties, and writ ing the handling code. Pro‑
vision has been made for adding user-writtenobjects to the existingObject Library, and the dialog editor
is capable of importingWindows .rc and .dlgresource files, allowing developers to re-use existing work as
far aspossible.

JFactory will face stiff competition from some rival Java development systems, especially Borland
C++ 5.0 which hasa long track record and considerable support within the developer community. JFac‑
tory supports a range ofplatforms: Windows 95, N T,and Sun Solaris. Available n o w, the price is£636.
» For UK information, contact Hypersoft Europe on 01273 834555.

Lotus Components at Windows Show 96
eee chose the Windows ’96Show at Olympia for the first UK demonstrationof itsnewNotes-enhanc‑
i ng technology, Lotus Components. Designed to integrate into Notes release 4, and available

‘midyear’, the Components give users quick andeasy access to commonly-used tools such asspreadsheets
and graphics. Components, based on 32-bit OCX technology, are small in size and load quickly, and can
beusedwithin other applications asOCXs,but only have full functionality with the applicationtheyhave
beenwritten for, in this case Notes.The extra code allows the Components to hook intoproprietaryLotus
features such as the InfoBox and SmartIcons.

The Lotus Components Development Ki t will include tools for converting existing OCXs into Lotus
Components, and header files, classes and DLLs for writ ing them from scratch in C++. Components can
becontrolled bybothLotusScript and VB Script, andit will bepossible to adapt the supplied Components
and create new custom types without the need for further programming.

Initially, Lotus Components will only target Notes release 4 as a container, but Lotus has plans to
extend this to SmartSuite 96 and is looking at other potential containers. Lotus Components will be 32‑
bit only; Lotus does not consider 16-bit OCXs to be a sufficiently viable technology. Larry Roschfield,
senior director ofapplicationproduct management anddesign at Lotus,confirmedthat OLE2 was chosen
asthe baseobject structure for the productbecause it is the only one currently commercially available,but
said that versions basedon OpenDoc for OS/2 andUNIXwere underdevelopment, andthat aJava-based
version will be forthcoming.
Pricingfor the Lotus Components development k i t willbe £552, or £312 for developers buyingunder the
LotusPassport program. The LotusComponents Starter Packwill cost £39 per user.
»ContactLotuson (01784) 455445 » Fax (01784)445618.

Apple announces WWDC ’96
pple Computer has announced plans for the 1996 Worldwide Developers Conference ( W W D C ) to be
held at the SanJose Convention Centre betweenMay 13and 17.This year’s event will centre around

Copland, the beta of the next-generation MacOS, which will be released to developers at the conference.
Other areas of attention will be OpenDoc and Newton, with emphasis on communications and multime‑
dia. The effect of the Interneton developers and the issue of cross-platform development, which is becom‑
ing increasingly important, are to becovered in depth during conference sessions.
» Apple Computer: 0800 127753 ¥ URL http:/ /www.apple.com
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How much TIME are you spending learning
your configuration (WEue’ Guta et

instead of actually using
You've made the decision to use software configuration management
(SCM). And you know that a streamlined development process can help
you meet your deadlines andmake your developers more productive. So
why are you still figuring out how to use the software? You need an SCM
tool that produces results instantly.
MKS Source Integrity
At last, there’s a software configuration management system that
eliminates the learning curve. MKS Source Integrity orchestrates your
entire development process, providing your team with a choice between
a stand alone GUI and command line interface, across 20 different
development environments. Color visual merging and differencing show
changes to files at a glance. Sandbox environments provide each
developer a safe place to do their daily work.
Thinks and works like development teams do
MKS Source Integrity is acomplete SCM system designed to maximize
your team-based development. More than 45,000 developers worldwide
use MKS Source Integrity’s complete suite of tools to help them increase
productivity, protect software assets, and guarantee overall source
code integrity.

To find out how MKS Source
Integrity can accelerate your team’s
development, call today for your
FREE demonstration copy, or
download it from our website.
Your challenges are our challenges. All people depicted in
this ad are MKS personnel
30-day unconditional money back guarantee.
MKS, MKS Source Integrity a n d Sandbox environments are registered trademarks of
Mortice Kern Sys t ems Inc. l l l other trademarks acknowledged

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

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

Mortice Kern Systems (UK) Ltd
239 Kilburn Park Road
London NW6 5LG
Fax: 0171 624 9404
Alternatively, contact:
System Science
Tel: 0171 833 1022
Grey Matter
Tel: 01364 654 100
Admiral
Tel: 0276 692 269

MORTICE KERNSYSTEMS INC.

®y, CIRCLE NO. 560



National Instruments has
announced Component
Works, a collection of OCXs
including modules for
controlling a variety of industrial
instruments, along with controls
for displaying the data in VB
applications. Call 01635 572511

From Select Software Tools
comes OMT Professional
Workbench 5.0. New features
include automatic diagram
construction, enhanced code
generation and better method
support. Select is on 01242
229700

Microware has announced
FasTrak 2.0, a development
tool for the OS-9 Real-time
operating system. The new
v e r s i o n includes debugging and
analysis functions for C and
C++ code, and support for
68060, PowerPC and Pentium
Contact Microware on 01628
667578

Powersoft has made alpha
v e r s i o n s of its media.splash
technology available for
downloading. Media.splash
brings mult imedia, and
database access to Web pages,
and features a point and click
interface. For more info, call
Sybase on 01628 597100 or
http://www.sybase.com

Versit has released the Versit
CTI Encyclopedia, a
framework for cross-platform
Computer Telephony
Integrat ion. The Encyclopedia
includes a single open API
which Versit hopes that
developers will help make a
genuin ndard. You can

http://www.versit.com, or ask
for the CD-ROM v e r s i o n b y

faxing 00 49 89 722 31395
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Outsourcing clients look for better deal
ecent research
by IT consul‑

tants Input shows
that companies
who rely on out‑
sourcing for their
IT requirements
typically donot feel

Ability to deliver
o n g o i n g cost reduction

Ability to deliver initial
cost reduction

Open book approach

Sharing of risk
they a r e gett ing with vendor
value for money Links to
from vendors. They business success
expect vendors to [i Satistaction 9 i Es i | u

provide complete [i Importance Sample of 30 respondents. Standard error = 0.2 Source: INPUT
and innovative
solutions while also
increasing value for money over time. The key factor identified by the research is that after a few years,
clients come to feel that the vendor is not makingsufficient effort to sustain the increase in cost savings.

There are some alarming figures for vendors: 55% of those outsourcing clients interviewed had rene‑
gotiated their initial contract. In the majority of these cases, clients had w o n a reduction in the contract
price. The report identifies typical areas of significant difference between vendor and client perspectives,
in particular on the issue of penalties and incentives. Clients increasingly feel that vendors should be
happy to accept penalty clauses and not expect any incentives other than the eventual prospect of contract
renewal.Vendors, on the other hand, resent penalty clauses which they feel showa distrust in their abil‑
i t y to provide a service, and believe that incentives are justified where project targets have been achieved
and even exceeded.

There is also a difference of opinion on the topic of innovation, which software developers in this mar‑
ket typically consider to behigh-risk and consequently worthy of extra investment by the clients. Clients,
however, expect such innovation to bean inbuilt part of the package. The report is titled PricingMecha‑
nisms in InformationSystems Outsourcing ‐ Europe, 1995.
» Contact John Wilmott at Input on 01753 530444 9 Fax 01753 577311

)LEnterprise presages NetworkOLE _
Oe Environment has released OLEnterprise, a distributed object environment based on

OLEnterprise makes use of Microsoft's RPC to deliver a distributed object model similar to Network
OLE, the ‘official’ but as-yet unavailable network object model.

Under OLEnterprise, developers can build OLE clients and OLE remote automation servers (using‑
R P C ) with their usual tools. The OLE objects are then automatically distributed through the OLEnter‑
prise client agent and remote automation class factory. At the client end, any OLE-compliant application
can then access these distributed objects. Although at present OLE servers will be only Windows
machines,clients donot have to be, asOLEnterprise objects are accessibleonawide variety of Unix pl
forms through DCE aswell as from Windows platforms.This non-proprietary approachmakesfor e
multi-platformaccess to three-tieredapplications.

The Net according to Krol
nternet guru and luminary, Ed Krol, author of the Whole Internet Guide, explained his vision of the
future for the Net in a recent interview.According to Krol, there is a general misconception that the Net

is a single entity, and has a central authority. Many people wrongly believe that the Internet and the
World Wide Web are one and the same thing. Krol doesn’t think that we are on the verge of a new infor‑
mation revolutionjust yet, and is sceptical about the future of Java: ‘There is a future for small, distrib‑
uted applications,says Krol, ‘butJava might not bethe tool.’ Java, hesays, ‘is the front runner in the race,
but it hasn’t got the race won and it could stumble before the finish line.’ Although he admits, ‘something
will happenbecause of Java.’

Krol also spoke about IP/NG( I P Next Generation), the new InternetProtocol revision currently under
discussion. Originally, IP/NG (or IP 6.0 as it was knownthen ) was to berushed in asan emergency mea‑
sure to increase the available address space on the Internet. Once it was realised that the current range
of addresses is not going to r u n out until perhaps the endof the century, the designers of IP/NGdecided
to add a few more features, such asbandwidth reservation ‐ essential asthe Net becomes used more and
more for multimedia, bandwidth-intensive applications. An idea being mooted is the URN, or Universal
Resource Name. Unlike today’s URLs, a future Internet user makinguse of URNs will not need to know
where a resource is located,but simply how to refer to i t . The browser wil l then locate it for him.
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Now includes unlimitedapplication license!

Authoring
‘ToolFor
Multimedia
Production

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

InstallShield3
I t A l l S t a r t s H e r e

GreyMatter Ltd. QBSSoftware SystemScience
Phone: (01364)654100 Phone: (0181)9568000 Phone: (0171) 8331022
Fox: (01364) 654200 Fox: (0181) 9568010 Fox: (0171) 8376411
email: maildesk@greymatterco.uk email: orders@agbss.co.uk Compuserve: 100326,3271

®, CIRCLE NO.561

Al and trademarks are property oftheir respective companies.d| nomes
Part No.17142001 3/96

Systemstar SoffTools Ltd.
Phone: (01707)278300
Fox: (01707)268471
Compuserve: 100637,3301



C O M M E N T

Bug report ‐ EXEMug
Dear Sir,
I was fortunate enough to begiven anEXE
mug as a birthday present some years ago
and I accepted then that the mug had a
problem regarding which window was in
focus. However, as the m u g aged it was
apparent that there were some memory
leaks developing, and the backgroundcolour
soon ceased to be as context sensitive as in
the past. What was more disturbing was the
moment when the mug actually crashed. In
an uncanny resemblance to i ts original
inspiration, the windows remained in place,
and there was no evidence of anything hav‑
inggone wrong. However, on trying to get a
handle of any description, only nulls were
returned. Fixes have only been temporary
and I am now resigned to obtaining a com‑
pletely new installation of the EXE mug.

However, times have moved on and the

nt find that
Sor anywhere.
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Letters
We welcome short letters on any subject that is relevant to software

development. Please write to: The Editor, EXE Magazine, St. Giles
House, 50 Poland Street, London W1V 4AX or email

editorial @dotexe.demon.co.uk. Unless your letter is marked ‘not

Letters may be edited.

old Windows 3.0 compatible m u g does not
quite meet the demanding standards of per‑
formance required in today’s modern IT
environment, so I have examined the best
platform on which to place the new mug in
order to avoid further crashes. Being fash‑
ion conscious, I first considered using Win‑
dows 95, bu t the thought of a m u g
implemented in 32bits seemed rather inap‑
propriate, and I did not want the prospect of
having to upgrade m u g 96 to mug 97 next
year. I also considered Windows for Work‑
groups, but the virus problems likely to be
caused by indiscriminate sharingof the mug
would outweigh the advantages of it run ‑
ning 10% faster. I finally hi t on the solution,
and I would be grateful if you could advise
me regarding the availability of such an
option. I would like an X-Windows mug. It
would runonany platform with littlechance
of crashing, it would not have to be in 32

EXE: The Software Developers’ Magazine

for publication’, it will be considered for inclusion.

bits, and it would be portable enough to be
moved anywhere within reason.

John Martin
Emailaddress supplied

Wea r e often lookingfor n e w incentives
to offer f o r n e w subscr ipt ions and
renewals. Te l l us what y o u would l ike
( a n d send a n y ideas fo r a n e w EXE
mug). - Ed

Paradoxical
Dear Sir,
Thank you for publishing my letter on the
subject of Professor Penrose’s ideas on the
nature of consciousness. I was rather sur‑
prised at the tone of the response fromJules.
Let me point o u t that:

1) Contrary to what Jules suggests, I do not
have a ‘religious persuasion’ of any sort!

2) Jules more than once refers sarcastically
to the term ‘quantum amplifier’ as if I
hadusedthis phrase. Since I did not ( n o r

would I, since I am not sure what it
means ) , this does seem rather odd!

3 I specifically did not reject the idea that
machines may one day become conscious.
Neither, I think, does Roger Penrose.The
point here is that if Professor Penrose is
right, any such machine would be per‑
forming processes which would not be
equivalent to a computation, and could
no t even be simulated on a computer
(regardlessof speed or memory capacity).

4 If Jules feels that my letter ‘pouredscorn’
on his ideas, I can assure him that this
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Breakthrough technology, breakneck speed

New Delphi Developer2 is the fastest
way to prototype, build, and deploy
blazingly fast, royalty-free Windows 95
and Windows NT applications. It is the
only object-oriented development tool
that combines the Rapid Application
Development benefits of acomponent‑
based visual programming environment

the performance of an optimising 32-bit
native-code compiler, and scalable
database programming too ls

Easily build sophisticated
applications in a flash
with the New 32-bit Visual Component Library (VCL) of

more than 100 reusable components ‐ including complete
VCL Source Code for easy customisation. New Visua
Form Inheritance lets y o u create forms once, then share

them between applications to reduce coding and easily

implement standards and business rules. Store and reuse

components, Data Modules, and forms with the flexible
New Object Repository. Visually b r o w s e and modify
databases, tables, and aliases with the New Database
Explorer. Use the New 32-bit Borland Database Engine

S€Delphi is
the summation of

everything the software
development industry

has learned during
the first decade of
the Windows era.99

and enhanced data-aware components like
the New Mul t i -Ob jec t Gr id and enhanced
DBGrid to build scalable database
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C O M M E N T

was not intended. I simply wished to point
ou t that certain ideas which are com‑
monly taken for granted may in fact be
wrong.

The paradoxes to whichI referred are not
as easily dismissed as Jules suggests. The
essential point here is that a conscious com‑
putermustnotonly process data andproduce
output responses, it must actually feel sensa‑
tions in the same way as Jules would if he
accidentally spilledahot drink in his lap.The
puzzle asto how the execution of a large num‑
berof lines of computer code can actually pro‑
duce sucha feeling is I think a real paradox.
The same paradoxes do not apply to a rule
based system or to neural ne ts unless you
believesuchprograms are actually conscious.

These paradoxes do not disappear if you
useparallel hardware.As I pointedout in my
previous letter, we are concerned here with
experiments in principle. Any parallel pro‑
gram could be simulated on a sufficiently
powerful serial machine and the same para‑
doxes would apply. Neural nets can be (and
often are ) simulated on serial machines, so
the same argument applies here also.

If a program could really feel pain as it
executed ( i n the same way as Jules would if
he tried the experiment suggested above) it
would be interesting to consider what consti‑
tutes an ‘execution’. Would reading such a
program and ‘executing’ it mentally be suffi‑
cient?Would a non-electronic computer, such
as a super Babbage engine be able to feel
pain?

If Jules is right anda sufficiently powerful
programcan becomeconscious,wemuststart
to think seriously about the consequences.
Almost everyone accepts that animals should
be rendered unconscious before being sub‑
jected to painful experiments. Presumably if
Jules is right this will apply to computers at
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some point, indeedhow dowe know whether
it applies to our existing computers and soft‑
ware programs?

Although these arguments seem at their
clearest when discussing pain, they obviously
carry over to all other emotions. Indeed,I can‑
not see how a computer can be made to feel
anything‐ nor can I see howwecould tell if it
had done.

I know that Roger Penrose has received
some verbal flak in response to his ideas. I
had not realised until I read Jules’ reply to
my letter that this would even extend to any‑
one who suggested that his ideas might be
interesting!

Finally, I think that to discuss such a pro‑
found topic in terms of whether Penrose or
Dennett is ‘winning’ or which of them is
‘smarter’ is really rather absurd.

DavidBailey
SalfordSoftware

Email address supplied

You have no evidence whatever that a
machine must experience the sensation
of ho t coffee in the crotch the same w a y
that I do. What if the machine has no
crotch? Does that m e a n it is forbidden
f r om becoming conscious? What if it is
challenged lessby heat thanby high lev‑
els of UV, exactly unl ike people? In fact,
the issue of unlikeness is an important
o n e when discussing consciousness;
peoplewho a r e transported to heightsof
ecstasyby Wagner get offended when I
r u n screaming from the r o om to escape
the cacophony. Do we experience the
music in the same way? Clearly not .

Your ‘paradoxes’ a r e nothing of the
sort. They a r e l i t t lemore than semantic
tricks. To explain; y o u take it asan i t em
of faith that consciousness is not com ‑
putable. There is n o t one shred of evi‑
dence e i ther w a y, on l y opin ion and
belief. B u t e ven if we accept tha t , we
know eve r y example of consciousness
which we’ve eve r looked at requires a
bra in to host i t .Brains a r e made of indi‑
vidual neurons; is i t aparadox to ask
which specific neuron causes the sensa‑
t iono f pain?I f i t is,we’re th ink ingabout
the problemwrongly.

Whatever y o u say about linesof code,
I c a n say about neurons, and somehow,
neurons do manage to feel. Except , of
course, b ra in surgery is performedw i th
the patient awake, and the patient feels
no pain. It ’s no t the neurons that do the
hur t ing, any m o r e than i t is the lines of
code. It’s somethingelse.

I s t i l l t h ink i t ’s s i l l y to the point o f
irresponsibility f o r anyone to assert that
the completion of a modern, poorly‑
understood idea w i l l give us an answer

EXE: The Software Developers’ Magazine

we've a l l been searching for. There a r e
two kinds of reactions in the universe;
deterministic, and random. Most large‑
scale reactions a r e deterministic, and
they a r e computable. Some reactions
a r e no t , and they c a n be ei ther simu‑
l a ted or created. A norma l computer
connected to aGeiger counter can simu‑
l a te anyth ing that a n y m i x of determin‑
i s t i c a n d random reactions c a n do.
Nothingin quantumtheory ( o r any con ‑
ceivable extensions of i t ) c a n change
that. But, appealing to some hypotheti‑
cal extension of knowledge to answer a
basic question about o u r most strongly
perceived phenomenon is begg ing a
p re t t y b i g question, it’s untestable, and
it is astatement about faith. It is, in fact,
no t science at all.

I agree w i t h you , I cannot see how to
makea computer feel anythingat all.On
the other hand, I can’t see how a human
feels anyth ing at al l , and y e t clearly,
they do. Ult imately, that’s the question
we need to answer i n some form before
we c a n ask about machines. I t ’s no t the
idea that Penrosemight havesomething
interest ing to say which I attacked; he
does saya lo t of interest ing things. He
also talks a lot of rubbish at times, and
Tl even defend h im when he does that.
Bu t , when someone says ( a s y o u d i d )
tha t Penrose says this, therefore it is
true, that I w i l l attack. When, in saying
that, y o u dismiss thousands of years of
thought on the subject, includinga lot of
intense act iv i ty today, I w i l l attack that.
That’s whyI talk about religiouspersua‑
sion; because,w i thou t evidence, a n y
position about the or ig in of conscious‑
ness,a n y position at all, c a nbe accepted
today only by an act of faith. Faith isn’t
truth, bu t fai thmasqueradingast ru th is
extraordinari ly dangerous.

The debate continues fur iously. Per‑
sonally, I fi n d i t unset t l ing and highly
implausible tha t computers w i l l e v e r
feel, because I am aware of a l l the logical
problems that throws up . On the other
hand, i t i s e v e n m o r e unset t l ing , and
even less plausible, that they won’t, not
least because the logical problems cre ‑
atedby that posit iona r e of amuchmo r e
simple and direct nature.The most logi‑
cally consistent posit ion to take is tha t
no t h i ngfeels anything,someth ings only
th ink they do, and yet that view doesn’t
standup to even cu r so r y examination.

Yo u r fi r s t le t te r started w i t h y o u r
amazement that I accept so readily the
idea tha t computers c a n become con ‑
scious. This is simple; either they canor
they can’t.We have the musings of Pen‑
rose ,and the ran t ings o f Searle ( w h o
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C O M M E N T

should k n o w b e t t e r ) t o suggest they
can’t, b u t we have no experimental or
theoretical r e a s o n whatsoever. In the
absence of such reason, I accept they
c a n ( w h i c h , i nc i den ta l l y, i s a f a r c r y
f rom tak ing it f o r granted). What is so
amazing?- Jules May

More on Mayhem
Dear Sir,
I was very alarmed to readJules May’s reply
to a letter from David Bailey in the March
issue of EXE regardingthe possibility ofcon‑
scious machines.Jules is entitled to his opin‑
ion,or course, asis Mr Bailey. The difference
betweenthe two points of view, asexpressed,
seems to be that while Mr Bailey based his
supposition on valid mathematical theory
(and quoted the source), Jules based his on
hearsay and vitriol.

I was reminded of something I read in a
book written by Richard Feynman (I t h i nk )
about scientists who, faced with a lack of
experimental evidence or logical argument,
attack an opposing theory using ‘refutation
by denigration’. Making snide comments
about a correspondent’s religious persuasion
does nothing to instil confidence that Jules
has a compellingand logical argument for his
counter-claims. I thought it was ironic for
Jules to close his reply with an admonish‑
ment to Mr Bailey for pouring scorn on his
beliefs, when his entire reply came across as
indignant and self-righteous rage.

I a m a software developer and, like many
of my colleagues, have a fascination with
Quantum Mechanics, Cosmology and other
related subjects. I have read Penrose’s book
‘The Emperor's New mind’ and remain unde‑
cided on the subject. However, Penrose
makes the very clear point (re-iteratedby Mr
Bailey) that there are processes that are
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inherently non-computable. This viewpoint is
backedupwith solidmathematicalargument
based upon Gédel’s incompleteness theorem
and illustratedusingaTuringuniversalcom‑
putingengine.

I believe that for Jules to justify his posi‑
tion hemust show that a) Penrose is wrong or
b) such processes do not play a part of con‑
sciousness. For if the processes do play a part
in consciousness, surely it must be wholly or
partly non-deterministic and therefore not
susceptible to mathematical or mechanical
modelling.

I cannot lay claim to understanding, or
even knowing, all of the issues this point
raises.To behonest, a lot of the finer points of
Penrose’s (and others) mathematical reason‑
ing is difficult to understand by the lay-per‑
son and goes way beyond my maths
education. However, I believe that I can fol‑
lowa logical and well-reasoned argument as
well as the next man andI had trouble fol‑
lowing Jules’. I won't let you know what my
religious persuasion is ‐ just in case.

PS The magazine is excellent ‐ keep up
the good work.

Marvey Mills
Sevron SoftwareDevelopment

Emailaddress supplied

Mr Bailey’s ideas, and those of Penrose
which he used, a r e n o t by a n y stretch of
the imagination based on val id mathe‑
matical theory. There’s a whole l o t of
maths y o u c a n weave around non-com ‑
putabil i ty,b u t that’s n o t what’s goingon
here. I have no problemwi th the notion
tha t somewhere at the hear t of con‑
sciousness there is some random event
goingo n . I t could be quantum theory, i t
could be no m o r e than thermal noise.
Has anybody bothered to measu re the
signal to noise rat io of aneuron?

No, that’s n o t what offends m e . What
offends me is the appl icat ion of psy ‑
chobabble and pseudo-science to some‑
t h i n g we k n o w practical ly no th ing
about (certainlynot enoughto constrain
i n t o mathematical formal isms), and
then to claim that the secret to this mys‑
terious phenomenon liesjus t beyondthe
graspof o u r most opaque theory. I t ’sn o t
science;i t ’s n o t mathematical, i t ’s n o t
provable or testable. It ’s musing.

M u s i n g o n i t ’s o w n isn ’ t s o bad, o f
course, and I ’ l l deny nobody their inspi‑
ra t ion . B u t when th is i d l e m u s i n g is
dressed in the trappings of fashionable
theory, and persuades the ignorant t ha t
it ’s fact - t r u e in the w a y that a l l other
musings a n d speculation a n d e v e n
experiment-driven hypothesis a r e n o t ‑
that is beyond musing, i t ’s pernicious
nonsense.

EXE: The Software Developers’ Magazine

Since Penrose claims that quantum
processes p l a y a p i v o t a l p a r t i n con‑
sciousness, showing that they do not ,
and showing that Penrose is wrong is
the samething. In fact, I do n o t have to
show a n y such thing. I have to show that
the processes going on can be mecha‑
nisedin some way - whether realbrains
use quantum processes is qui te beside
the point. ( F o r the record,I can’t do that,
and neither c a n anybody else.) Further‑
m o r e , a process w i th a random compo‑
nent c a n be simulated accurately on a
purely deterministic machine provided
tha t the machine has access to at least
o n e t r u l y random s o u r c e . Penrose
knows this perfectly wel l - by appealing
to an extension of quantum theory he’s
ask ing for a process wh ich is neither
random n o r determinist ic, b u t some‑
w h e r e in between. Presumably he
meansa processwhich is constrained in
some, unspecified m a n n e r.

I h a v e ex t reme d i f fi c u l t y show ing
that Penrose is wrong. I c a n th ink of no
experiment, theory, or simulation which
w o u l d make the slightest dent in Pen‑
rose’s ideas. Not even the synthesis of a
t r u l y conscious machine wou ld do i t !
And that, u l t imate ly, is w h a t is w r o n g
w i th the ideas - they a r e n o t falsifiable
at a l l (falsifiabil i ty is the single measure
o f va l id i ty o f a theory). I f o n e w e r e to
take Penrose at h i s word, o n e wou ld
suppress a l l research and though t on
consciousness on the grounds of i t s fut i l‑
i t y for the foreseeable future, un t i l such
time asquantum theory catches up w i th
the demands placedu p o n i t .That would
be ridiculous even without the research
wh ich i s show ing the w a y towards a
mechanistic, computable basis fo r con ‑
sciousness.

Penrose has made a number of valu‑
ablecontributions to the debate. B u t to
regardhis ideas asthe obvious last word
( w h i c h Mr Bailey appeared to do in his
v e r y first sentence), without one shred
of experimental or theoretical evidence
either before or after the fact, n o r even
a n y possibility of a n y, is, precisely, an
act of fa i th . And, to u s e that f a i t h to tel l
me I ’mwrong ( w h e n I don’t e v e n have a
b e l i e f ) is an act of dogmatism w h i c h I
won’t tolerate. ‘Rel ig ious persuasion’
w a s n o t a snide comment; I meant it
quite literally.

Oh, and if y o u thought that my reply
was v i t r io l ic and rag ing,perhaps y o u
should read it m o r e slowly. The argu ‑
ment, though briefer and m o r e superfi‑
cia l than Penrose’s t w o volumes, does
have some flow to i t . - Jules May

a
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Formost developers,
golf is not the first thing
which springs to mind
when they consider

application partitioning.
Christine Comaford,

however, seesa distinct
analogy. She asks: will
partitioning be ‘a hole in

one, or just another
client/server application
development bunker?’

irst there was easy GUI paint‑
ing, then there was RAD, and
now the hot marketing ploy is
application partitioning... I
mean , what i s i t with these

tools vendors? Do they think we'll check off
partitioningasone more excitingfeature in
the list? Well, it’s not . Partit ioning is a
design issue. It’s no t something that magi‑
cally happensby pushinga button, or drag‑
ging and dropping froma list.

20

A lessonin

The only reason you care about applica‑
tion partitioning is that you expect to do
distributed computing. This implies you
expect to build applications that will have
to scale over time to more users at more
sites with more needs than you originally
planned.You alsowant tomakedistributed
computing resources available to m o r e
applications. So, be paranoid. Plan for the
worst case. Scaleability issues most often
occur after a successful deployment, when

EXE: The Software Developers’ Magazine

mo r e use r s than we expected wan t ou r
application.

I recommend the following techniques to
ensure successful partitioning. F i rs t , create
a standard questionnaire that you can fill
ou t with the end-users. This way you'll
understandfrom the start if you really need
to do partitioning, and the need wil l be dri‑
ven by the business, as opposed to by devel‑
opers wanting to t r y the newest techniques!
Next, you need to understand the keys to
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partitioning
reliable partitioning, as well as the types.
Finally, you need to understand the future
of partitioningto guaranteethat youdesign
for tomorrow.

A partitioning requirements form
Design your application in a modular way
soyou canchoose over time to partition, or
distribute, data or processing. Create a
form to ensure everyone in your company
follows a common line of questioning to
gather informationonhow to partition. The
following questions wi l l get you started.
Add your own aswell!

Location.
Where wi l l the users of the system be
located?What is the locationof the servers?
How much information and what type of
information is needed by users in different
locations? Does system functionality vary
from one locationto another? Does the type
of data accessed vary depending on the
location?

Usage.
How many users are there today? In the
future? How often will users be using the
system? When is the transaction load of
least, average, or greatest intensity? Which
transactions are executed mostoften? What
is the volume of data?

Performancerequirements.
Is there extensive database access? What
percentage of the data is readonly? Is there
extensive updating? Are queries ad hoc or
canned? How important is speed of the
application to the user’s work? How much
traffic will there be between applications?
Between locations? What applications are
unique to clients? Unique to locations?

Data refresh.
Is the data access real time or historical?
How often must users’ data be refreshed?
How often should uploads to the database
server occur? What are the segments of
data needed by client? By location? Do
schedules for uploads and downloads vary
for clients at the same location? What data
can reside on client machines?

This is a high level start. Together, the
database analyst, transaction architect,
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system architect, use r liaison and business
analyst need to work out the details.

Assess the need for transaction process‑
ingmonitors or object request brokers.Also
consider parallel compilation and remote
compiling and debugging. Linking an SQL‑
Windows Quick Object or Powersoft
DataWindow to a remote procedure is triv‑
ial compared to the power of working in a
single language to create al l partitions,
both local and remote.Ask your vendor how
he'll provide this to you.

Tips for success
Seventy percent of the client/server applica‑
tions you arebuilding today will beobsolete
within two years. That bothers you, doesn’t
it? Good. Gartner Group further states that
this statistic has a 70% probability. Why
this gloomy prediction? Because we are
building systems tactically, no t strategi‑
cally. Wearebuilding for today, not consid‑
ering the future. We are pressured by
management to meet our deadline, without
support for taking the time to learn proper
design skills. Weare doingrabid, not rapid,
application development.

We tried fat client architecture. It was
easy to administer, tune, operate, and
implement. But hard to maintain, didn’t
leverage the power of the server, didn’t pro‑
mote code reuse, resulted in poor server
response time, hada single point of failure,
and scaled only through upgrading the
client or installing a faster network.

We tried fat server architecture. It was
easy to administer, tune, operate, imple‑
ment, and maintain. But hard to leverage
the power of the client, integrate applica‑
tions well with other desktop applications
(through technologies like OLE), resulted
in poor response time on constraint viola‑
tions, had a single point of failure, and
scaled only through a server upgrade.

This is why we need to partit ion ou r
applications. But I don’t think three tier is
a good idea ‐ it locks you into a mental
model. Think multi-tier instead. Here are
seven ‘commandments’ for partitioningsuc‑
cess.

aun
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Don’t fall for the allure of first
generation client/server tools.
While these tools are attrac‑
tive in the workgroup and
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department, they do not have
the power of enterprise
scaleability.

Know your transaction rates.
Not the rate of database
COMMIT statements, but the
rates of actual business
transactions.

Don’t follow the road of expe‑
dient hacking. Quick hacks
areeasy at first, but ulti‑
mately yield rocky and
unmaintainable applications.
Document decisions made.
Implement partitioned code
wherever possible. The road of
the sound architectures will
pay offwith ease of mainte‑
nance, reuse, and scaleability.

Moderationin all things is good.
Followingany approach blindly
will lead to the rise of fanatics
who preach orthodoxy, follow‑
ing the letter ofthe law but not
i ts spirit. Some logic,when
partitioned,will not execute
efficiently. Follow the spirit of
scaleability, not the orthodoxy
of partitioning.

Pay your dues. When every‑
thing is going well, it is hard
to see the need to buy model‑
ling, system management and
process management tools, but
when trouble rears i ts ugly
head, such sacrifices wi l l seem
very wise.

Don’t introducechaos into the
system. Too many components
or too many tools will not make
matters improve ‐ successful
technique andarchitectures are
always elegant and simple.

Distributed systems work in
mysterious ways. Take care to
make sure y o u r system is as
predictable, documented, and
maintainable as possible.
Plan for disasters ‐ with par‑
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titioned systems, problem
diagnosis is complicated by
the immaturity of distributed
systemmonitoring tools.

What are the partitioning types?
Client/server development is like golf. You
can play mini golf where the goal is just to
get the ball in hole, you can go to the dri‑
ving range,where you'll hit the ball far, but
without aiming much. Then there’s ‘real’
golf, where you have other golfers to inter‑
act with, bunkers, water traps, trees, and
longdistances to walk.Whatweneedin our
client/server tools is the ease of mini golf,
with the power of real golf.

Hitting a 400 yard hole in one is hard,
but it’s trivial compared to building a dis‑
tributed application. Coding a distributed
application is hard (di fferent programming
languages on client, middleware, database
server), updatingdistributedsoftware com‑
ponents is hard (getting new pieces to new
or old places), and on top of all this, debug‑
gingdistributedapplications is near impos‑
sible (no client/server debugging tools).
In real golf you wouldn’t use the same

club for all shots. If youarebuildingserious
client/server applications, don’t put all your
code in the same tier. You need to partition.
There are four types of partitioning: basic
client/server, data, logic, and object. Parti‑
tioning success requires three things: the
right architecture, the right tools, and the
right skills. I expect you to apply standard
staff roles in client/server.

Client/server:Minigolf.
User interface, field and cross-field
integrity logic, business logic, desktop and
shareable component services execute on
the client.Transactional integrity logic and
data management are implemented to exe‑
cute on a single server. Normal skills and
roles apply.

Datapartitioning:Realgolf.
The client tier is the sameasin client/server
above, but transactional integrity logic and
data management execute on multiple
servers, local data is kept on LAN servers,
corporate data is kept on a central server.
Skill exceptions: the database analyst
requires training on distributed issues
includingbackup, restore, two-phase com‑
mit, replication, and distributed recovery;
the infrastructurecoordinator must produce
plans for network downtime.

Logicpartitioning:Shootingat p a r .
This includes three-tier, n-tier, and peer‑
to-peer architectures. User interface, field
and cross-field integrity logic execute on

22

the client. Business logic, desktop and
shareable component services execute on
the client or on an application server.
Transactional integrity logic executes on
anapplication server. Datamanagement is
ona large central data server. Skill excep‑
tions: the systems integrator must develop
skills for distributed load testing, distrib‑
uted debugging, and disaster planning.
The back-end programmer may need new
skills in transaction processing (TP)moni‑
tor tools, DBMS stored procedures, and
remote procedure call (RPC) or messaging
tools.

The future of partitioning
To recap, distributed applicationcompo‑
nents include the user interface, business
logic, and transactional integrity logic. We
place these components in different tiers for
many reasons, most often to improve per‑
formance and simplify maintenance. It’s
easy to throw stuff around. But to succeed

What we need in
our client/server
tools is the ease
of mini golf, with

real golf.

in distributedcomputingyou needthe right
tools, architecture, andstaffroles.Skipone
and you are deep in a bunker! Now let’s
considera future partitioningarchitecture:
object partitioning.

Object partitioning is the most sophisti‑
cateddistributedenvironment. Today’s dis‑
tributed environments assume that an
object and all of i ts methods are co-located
ona single machine. But it would be far
more interesting if an object’s methods
could belocatedondifferent machines. For
example, the user interface of an object
would be on the client, i ts business logic
methods would beon an application server
or in a database, and i t s transactional
integrity logic would be in the database.
Staff skil l exceptions would be: the busi‑
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Meet Christine in the club‑
house! Send her your physical
mailing addressand phone (not
just email address, please!) and
she'll send youa ‘partitioning
starter kit’, with a test and
answers to determine the right
distributed computing
architecture per your user’s and
business needs, as well as the
roles in client/server projects
and how they change when
partitioning is used. Let’s make
sure you havethe right skill
sets on your projects.

ness analyst w i l l learn object-oriented
analysis and design (OOAD) methods and
tools. The features programmer wil l
become an assembler of components either
purchased or written by the back-end pro‑
grammer. The back-end programmer will
bewriting the business-level objects which
wil l encapsulate the business in object
methods, structures, and relationships,and
will learn object-oriented design and pro‑
gramming (OOD and OOP ) tools and tech‑
niques. As databases evolve to become
object-relational and based on object
request brokers (ORBs), the database ana‑
lyst will need to evolve her skillset.

Object partitioning is how we are going
to do component-based development. But
weneed to master data and logic partition‑
i ng in the meantime. Some vendors are
addressing this. For example, Oracle’s
high-enddevelopment tool, Developer/2000
has a 4GL (yes, goodold PL/SQL)that sup‑
ports Entera, Tuxedo and Encina APIs for
TP monitors. PL/SQL is extensible, soyou
can add your own functions. You also have
the same language and editor on client and
server. And they'll have distributed debug‑
ging next summer. I bet they' l l also be
among the first with object partitioning. @

Christine Comaford is president of Corpo‑
rate Computing, an LBMS subsidiary.
LBMS provides application development
management products. She can be reached
via email at 74603.3664@compuserve.com
or by fax ( 0 1 7 1878 8709).

Check out http:/ /christine.com
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nyone who has read the fore‑
word to Matt Pietrek’s excel‑
lent new book Windows 95
System Programming Secrets
I D G , 1 9 9 5 ) won’t need any

further explanation of what is meant by
‘spelunking’. For those who haven't read i t ,
spelunking appears to be American termi‑
nology for what we would call pot-holing;
crawling along through dozens of twisting,
t u r n i n g little passages, often in total dark‑
n e s s , knee deep i n w a t e r and s o m e t i m e s
even having to swim along underwater to get
from one cavern to another. By virtue ofthe
present writer’s not inconsiderablebulk, this
is a dubious pleasure which I’m happy to say
I’ve never sampled, but both Pietrek and
myself have spent many happy hours
‘spelunking’ the inside of Windows 3.1 and
Windows 95, a far less dangerous pursuit.

Although most of my pot-holing has ‐ up
until now ‐ been confined to the 16-bit code
inside W i n d o w s , Delphi 2.0 represents a
superb tool for extending that exploration
into hitherto unplumbed 32-bit regions.

Linking by name or by ordinal
When 16-bit Windows was originally devel‑
oped, Microsoft implemented two different
techniques for importing routines from
DLLs. You could either import by name or
import by ordinal number. Whether we're
talking about load-time linking ( i e you link
with an import library and the linker builds
import references into the .EXE fi l e ) or
whether we're talking about run-time link‑
ing (you use L o a d L i b r a r y followed b y G e t ‑
P r o c A d d r e s s ) , the same thing still applies ‑

you can link either by name or byordinal.
Linking by name is less efficient because

the EXE loader ( p a r t of the KERNEL
library) has to perform string comparisons
on function names. L ink ing by ordinal is
more efficient but is vulnerable to Microsoft
changing the ordinal numbers of exported
functions from one release of Windows to the
next.This never happened(well, not with the
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documented r o u t i n e s anyway!) under 16-bit
Windows but Microsoft have warned that 32‑
bit applications should move over to import‑
i n g by n a m e as the standard technique
under all Win32 platforms.

In order to i m p r o v e the efficiency of link‑
ing by n a m e , Microsoft added ‘hint numbers’
to the dynamic load mechanism. This means
that even though a name is supplied, there’s
also a subsidiary ordinal ‘hint’ number which
tells the EXE file loader approximately
where to start looking for the function in the
dynamic library’s list of exported function
calls. This enables dynamic linkage to be
resolved much more quickly at run - t ime for
improved system performance. Thus we
have the best of both worlds ~a fast, efficient
system which does not cast ordinal numbers
in concrete.

The GetProcAddress hack
Microsoft has long been famous for u s i n g all
manner of undocumented routines in its own
code. Unfortunately, when you export a rou‑

‘Pot-holing’ can be easier
with Delphi than it is with

C++ or C: Dave Jewell
demonstrates one or two

undocumented aspects of
the Delphi compiler itself

and uncovers some of
Windows 95’s innermost

secrets...
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tine, the name becomes very visible to ‘file
sniffing’ utilities. In order toget aroundthis,
and to deter the likes of people such as
Pietrek and Schulman, Microsoft imple‑
mented a number of new, undocumented
routines in the 32-bit Windows 95 kernel
which have no associated name. They are
exported by ordinal number only thus pre‑
venting them from showing up in file dumps
and (just as importantly) giving no clue to
their intended function.

The simplest way of calling such a rou‑
tine, of course, is to use a combination of
G e tP rocAdd ress and L o a d L i b r a r y t o
retrieve the function name. This is standard
practice ‐ provided that you know the name
ofthe dynamic link librarywhere a routineis
located and the ordinal numberof that func‑
tion, you can always get a callable address
for the code.

Well...not quite always. In order to pre‑
vent such skulduggery, Microsoft added a
special hack t o the G e t P r o c A d d r e s s rou‑
tine. Putsimply, if it detects that a routine’s
address is being requested by ordinal num‑
ber and if that routine resides in the KER‑
NEL32 library,then GetProcAddress fails
the request. This prevents any interested
party from establishing a run-time link to
the wanted code.

But there’s more than one way to skin a
cat ‐ or so I’m told, never having tried it
myself. From a C/C++ perspective, the stan‑
dard approach is to use an import library
which referencesthe neededroutines. It goes
without saying that the functions we're talk‑
ingabout are absent from Microsoft’s import
libraries. In hisbook, Pietrek describes how
to create your own import library which
enables easy linking to the undocumented
KERNEL32 functions. But from a Delphi
perspective, things are even easier.

No name-references in Delphi
Delphidoes notuse import libraries.Rather,
it uses import units which reference needed
routines by specifying the DLL name and
ordinal number directly in the source code.
An example of this is given below for the
I n v a l i d a t e R e c t API call:
f u n c t i o n I n v a l i d a t e R e c t ; e x t e r n a l user32

name ‘ I n v a l i d a t e R e c t ' ;

This just tells the compiler that the wanted
function is located in the USER32library. In
this particular case, no ordinal number is
specified.As far asthe 16-bitcompiler is con‑
cerned, specifying an ordinal number effec‑
tively overrides the routine name ‐ the
routine is linked only by ordinal. Under the
32-bit compiler, things are slightly different.
When anordinal number is given it acts asa
‘hintnumber’asdescribedabove. It’susedas
astartingpointfor findingthe matchingrou‑
tine by name.
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One of the interesting undocumented
routines in KERNEL32 is called L o a d L i ‑
b r a r y 1 6 ‐ i t has a n ordinal number o f 35.
Usingthis call, a32-bit Windows application
can load a 16-bit DLL. WhenI first tried to
codeupthis routine,myfunction declaration
looked like this:
funct ion LoadLibrary16 (

lpL ibF i l eName:
P A n s i C h a r ) : HMODULE; s t d c a l l ;

e x t e r n a l k e r n e l 3 2 index 3 5 ;

At the time, I didn’t realise that specifying
an index number did not alter the fact that
the routine was linked by name using the
ordinal asa starting point As soon asI tried
torun the program, the EXEloadercodegen‑
eratedanerrorandabortedthe programexe‑
cution. The reason, naturally, is that the
loader was trying ‐ and failing ‐ to find a
KERNEL32 export called L o a d L i b r a r y 1 6 .
After looking at the output from Borland’s
excellent TDUMP program (also written by
Pietrek,soI'mtold), this is what I saw:
I m p o r t s f r o m kerne132.d11
Qr_thunk i m p o r tbynameonly,

no hint
LoadL ib ra ry16 ( h i n t = 3 5 ) import by namewith

hintnumber

The first routine, QT_Thunk is being refer‑
enced by name only ‐ there’s no associated
hint number.The second routine ‐ LoadLi ‑
b r a r y 1 6 ‐ is also beingreferenced by name.
All the ordinal number does is supply the
hint number.

Once I realised what was happening, I
was somewhat dismayed. It seemed that
there was no way to set up a ‘pure’ ordinal‑
only import usingDelphi 2.0. Horrors! Then
I remembered that the 16-bit compiler pro‑
vides a mechanism to import a function

T E C H N I Q U E S
which can benameddifferently in the actual
DLL. This is done by addinga ‘name’ clause
to the function declaration. On a hunch, I
tried modifying the above function declara‑
tion like this:
f u n c t i o n LoadLibrary16 (

lpL ibF i l eName:
PA n s i C h a r ) : HMODULE; s t d c a l l ;

e x te rna l kernel32 name ' ' index 35;

Sure enough, it worked! By specifying a
name clause with an empty string, the com‑
pilergenerated apureordinal-only reference
and the program executed with noproblems.
This is reflected in the corresponding
TDUMP listing:
I m p o r t s f r o m kerne l32.d11

Q?_Thunk import by name only, nohint
35 import byordinal only, noname

The wonderful QT_Thunk
Now that you know how t ocall the L o a d L i ‑
b r a r y 1 6 routine, take a look at Listing 1.
This introduces a couple more routines,
F r e e L i b r a r y 1 6 and GetProcAddress16.
All three routines operate on 16-bit DLLs,
allowing us to load them and retrieve the
address of 16-bit code from within a 32-bit
application. Unfortunately,wecan’tjust call
intoa 16-bitDLLfrom a 32-bit process.F o ra
start, the procedure address returned from
GetProcAddress16 is in seg:offset format‑
it’s not a callable 32-bit linear address from
our perspective. We need to thunk down to
the 16-bitcode.
Thunking down to 16-bit code is easily
accomplishedthroughanother routinecalled
QT_Thunk. Armed with a seg:offset pointer
to the wantedcode, you simply pushthe var‑
ious parameters of the target routine onto
the stack, load the EDX register with the

Figure 1 - Doyou thirst for newprogrammingopportunities?
Check out Delphi's ability to spelunk the undocumented Windows

routines that Microsoft would ratheryou didn’t reach...

EXE: The Software Developers’ Magazine 27
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procedure pointer and then call QT_Thunk.
This takes the processor through another
series of twisting, turning little passages
whichend upin the wanted 16-bit code.

Listing 1 is a complete example program
which brings together the various concepts
that I’ve discussed sofar. It merely makes a
coupleo f calls t o the 16-bitG e t F r e e S y s t e m ‑
R e s o u r c e s API routine and then displays
the results of these calls in a message box.
Normally, 32-bit applications can’t access
G e t F r e e S y s t e m R e s o u r c e s ‐ there i s n o
equivalent call in the 32-bitAPI.Presumably
Microsoftbelievethat this sortof information
is an architectural hang-over from the bad
old days of 16-bit code and should beallowed
to fade away and die. Despite this, they took
care t o ‘fudge’ the G e t F r e e S y s t e m R e ‑
s o u r c e s returnvalues s oa s t o present a far
rosier picture than was the case with Win‑

re
t :  W o r d ;

l y [ 0 . . 2 5 5 ] o f C h a r ;

dows 3.1. For those that are interested, this
fudging process is well documented in
Pietrek’sbook.

As you can see, QT_Thunk is a useful
technique. It allows an application to call
down to 16-bit code in a relatively straight‑
forwardmanner. You don’t have tostart fool‑
ingaroundwith the thunk compiler or any of
that nonsense. It’s therefore ideal for those
situations where you've ported your main
application to 32-bit but are unable to port
subsidiary DLLs for reasons of time, or
because you don’t have access to source code.
The above notwithstanding, the usual
caveats about undocumentedroutines apply.
As ever, you should only resort to such tech‑
niques where no other practical solution is
available.This technique will not,unsurpris‑
ingly, work under NT. Not only is there no
QT_Thunk routine exported from NT’s KER‑

j t e m R e s o u r c e s t w i c e f o r USER & GDI i n f o

Listing 1-Exampleprogram which merely makesa couple of calls to
the 16-bit GetFreeSystemResourcesAPI routine and then displays the
resultsof these calls in a message box.

28 EXE: The Software Developers’ Magazine

NEL 382 library, but the architecture of NT’s
16-bitWOW sub-systemis soradicallydiffer‑
ent as to render these heap usage figures
meaningless.

Before leaving the subject of QT_Thunk,
look carefully at the assembler code in the
accompanying listing. You'll see that the
code first stores the current stack pointer
into the E S I register and then subtracts
0x1000 from the current stack value. At the
end of the assembler section, the stack
pointer is restoredto itsoriginalvalue. If you
don’t bracket one or more calls to QT_Thunk
in this way, then your program will die a
horrible death. This is because QT_Thunk
uses the stack to build some internal infor‑
mation and it doesn’t always care about’
treadingonother people’s toes! By tweaking
the stack pointer in this way, I’ve left lots of
room for manoeuvre.

Easy VxD calling
In addition to the routines we've looked at so
far, KERNEL322 also exportsa set of callable
routines which make it very easy to use VxD
services directly from a 32-bit application.
The function prototypes for these routines
are given in Listing2.The odd name ofeach
routine relates to the number of bytes of
parameters that are pushed onto the stack.
For example, VxDCal124 expects to find 24
bytes of parameter information made up of
six 32-bit quantities. As with the other rou‑
tines discussed above, all these v x D C a l l x x
routines are pure ordinal-only imports.

Each routine takes a 32-bit service code,
the high word of which indicates which VxD
is beingcalled. A value of 1in the high word
specifies that we’re calling the Virtual
Machine Manager (VMM), a value of 0x2B
indicatesthat we're callingVCOMM, the vir‑
tual COMMdevice, and soon. The low order
word of the servicecode indicatesthe routine
that we're usingin a particularVxD.

This new VxD interface is called the
WIN32VxD interface.Since it is stack-based,
it’s directly callable from both C and Pascal
(and yes, evenVisual Basic!) applications. In
other words, wedon’t have to start mucking
about with registers or wri t ing reams of
assemblycodeaswe'dhaveto dowhencalling
a VxD service in a more conventional way.
The WIN32 VxDinterfacealsohas a very low
run-time overhead.These facts alonemake it
very tempting to use these calls, even though
they’re undocumented!

Internally, a number of the WIN32 API
calls are really just wrappers around VxDs.
For example, all the Windows 95 Registry
calls are implemented through the
ADVAPI32.DLL library from where they
map straight down onto VMM services. This
library exports a large number of routines,
the vast majority of which are simply direct
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function VxDCallé ( S e r v i c e , p l : L o n g I n t ) : HMODULE; s t d c a l l ;external kernel32 name '' index 2;
function VxDCalli2 ( S e r v i c e , p l , p 2 : L o n g I n t ) : HMODULE; s t d c a l l ;external kernel32 name '' index 3;
function VxDCall16 ( S e r v i c e , p l , p 2 , p 3 : L o n g I n t ) : HMODULE; s t d c a l l ;external kernel32 name '' index 4;
func t i on VxDCal120 ( S e r v i c e , p l , p 2 , p 3 , p 4 : L o n g I n t ) : HMODULE; s t d c a l l ;external kernel32 name '' index 5;
f u n c t i o n v x D c a l l 2 4 ( S e r v i c e , p i , p 2 , p 3 , p 4 , p S : L o n g i n t ) : HMODULE; s t d c a l l ;external kernel32 name '' i n d e x6;
func t ion VxDCall28 ( S e r v i c e , p l , p 2 , p 3 , p 4 , p 5 , p é : L o n g I n t ) : HMODULE; s t d c a l l ;external kernel32 name '' index 7;
function VxDCall32 ( S e r v i c e , p l , p 2 , p 3 , p 4 , p S , D6, p 7 : L o n g I n t ) : HMODULE; s t d c a l l ;external kernel32 name ‘* index 8;
function VxDCall36 ( S e r v i c e , p l , p 2 , p 3 , p 4 , P5, p 6 , p 7 , p S : L o n g I n t ) : HMODULE; s t d c a l l ;external kernel32 name '' index 9;

Listing2 - Functionprototypesfor a set of exportedKERNEL32routines
which make it very easy to use VxD services directly from a 32-bit application.

calls to another unimplementedKERNEL32
routine called CommonUnimpStub. I'm sure
you can guess what that does! All the NT‑
only calls which might crop up in an exe‑
cutable are stubbed out through the
ADVAPI32 library sothat the executable in
question will at least load successfully,
although it will fail as soon as an unimple‑
mentedroutinecalls CommonUnimpStub.

Asanillustrationofhowthe Registryrou‑
tines map down onto the VMM, here’s an
example which showswhat the R e g D e l e t e ‑
Va l u e routinedoes:

( S e n d e r :  T O b j e c t ) ;

( D I L i n _ To t a l _ C o u n t ) ;

LONG APIENTRY RegDeleteValue (
HKEY hKey,
LPCSTR 1pValueName)

{
r e t u r n VxDCall12 ( 0 x 1 0 0 1 6 , h K e y, 1 p Va l u e N a m e ) ;,

A service code of 0x10016 specifies service
number 0x16 in the VMM VxD. The v x D ‑
Cal112 routine is used since this particular
API needs to pass atotal of 12 bytes of para‑
meters to the Kernel, including the service
code itself.

The above code won't actually compile
cleanly ‐ it’s for illustrative purposes only.

Listing3 - Simple littleDelphi routine which responds to a
periodic timer‘tick’ generated by a TTimer component.

30 EXE: The Software Developers’ Magazine

This is because the function declarations for
the vxDCal1xx routines assume that all the
parameters following the service code are
long integers. You’d have to cast h K e y and
1pValueName to long integers in order to
make the compiler happy. If you were doing
it with DelphiPascal,you could use the nifty
abso lu te specifier likethis:
f u n c t i o n RegDele teVa lue (

K e y : HKEY;
lpValueName: PA n s i C h a r ) : L o n g I n t ;

v a r
p l : L o n g I n t abso lu te hKey;
p 2 : L o n g I n t abso lu te 1pValueName;

b e g i n
RegDe le teVa lue := VxDCa l l i 2 ( 0 x 1 0 0 1 6 , p l , p 2 ) ;

e n d ;

Of course, there would be no advantage to
rollingyour own registry calls in this way
and I’m certainly not advocating that you
should do so. I’m merely showing how the
registry API calls straight down to the VMM
VxD. If you were to use such techniques
inside your own application, then you'd
immediately lose source code compatibility
with Windows NT where VxDs area foreign
concept. Besides, i n reality, R e g D e l e t e ‑
Va l u e isa little bit more complex than I’ve
indicatedhere.All the Windows 95Registry
routines have to determine whether or not
the key they get given is local or remote. If
the latter, then the API call doesn’t go
through the VMM at all.

These techniques are more useful when
we want to do something which isn’t sup‑
portedby the API or where the VxDcan pro‑
vide us with more informationthan we'd get
from makingAPI calls alone. As an example
ofthis, look atthe code shown in Listing 3.
This is a simple little Delphi routine which
responds to a periodic timer ‘tick’ generated
by a TTimer component. Each time that a
tick takes place,the routineusesVxDCal112
to call the _GetDemandPageInfo service in
the VMM VxD. This fills in a data structure
whose layout you can establishby lookingin
the Windows 95 DDK (Device Driver K i t )
documentation. It provides a lot more infor‑
mationthat is available through the ‘official’
G l o b a l M e m o r y S t a t u s routine a s you can
see from my somewhat whimsical demo pro‑
gram in the accompanyingscreenshot!

If you thrive for new programming chal‑
lenges, check out Delphi's ability to spelunk
the undocumented Windows routines that
Microsoftwouldratheryoudidn’t reach...

Daveisa freelancejournalist, author, com‑
puterconsultant andunashamedDelphi
enthusiast. Partsof this articleare taken
from hisforthcomingbook on32-bitAPIpro‑
grammingwith Delphi, tobepublishedthis
summer. Youcan contactDaveas
djewell@cix.compulink.co.uk.

Vol 10-Issue 11 / April 1996



Other
Databases.

Finally. The Object Database That Delivers More Platforms,

It’s easier when you choose the right tool for the job.
Pick POET 3.0, the third generation of the world’s best‑
selling object database. POET 3.0 is tightly integrated
with C++ accelerating development and simplifying
software maintenance.
More Platforms
POET 3.0 transparently networks PCs, Macs and

workstations. Scale from a laptop to aworkgroup to
an enterprise server effortlessly. And only POET 3.0
supports all these operating systems:

©Windows, Windows for Workgroups,
Windows NTandWindows 95

®Macintosh OS ¢®Novell NetWare
©OS/2 © UNIX ® NextStep

More Features
POET 3.0 includes POET Developer, an integrated,

GUI-based workbench. Plus a toolset of system services,
soyou can focus on building your application.
Integrate with applications like Word and Excel using

OLE 2.0. Create SQL-like queries with POET’s OQL.
POET 3.0 is Distributed in the UK by:
Silicon River Limited.
106-108 Powis Street,
London
SE18 6LU.
Telephone: 0181-317-7777 Fax: 0181-316-7778

BYTE R e eLANGUAGE OBJECT DATABASE

‐ FA) ry.
*Excludes Delivery & V.A.T.

And with the ODBC driver, you can combine POET
databases into existing environments.
More Performance
POET 3.0 offers the power of object databases and

the reliability of relational systems. You get the POET
Administrator, an industrial strength database manager
that includes user authorization, online backup and
transaction rollback.
POET 3.0’s object server architecture maximizes

performance and eliminates processor dependencies.
And POET 3.0’s unique navigation abilities speed
client responsiveness.
There’s no better object database tool than POET 3.0.

Fora limited time, get the POET 3.0 Personal Edition
for just £149*. And cut the toughest object database
problem down to size in no time.

CALL 0181-317-7777

POET
Software

More Platforms.More Features.More Performance.
©1995 POET Software. All product names ore trademarks or registered trademarks of their respective holders. POET Software Corporation, 999 Baker Way, Suite 100,San Mateo, CA, 94404



SO -R WA “Reee v e
W I N D O W S  9 5 , N T  &  3 . 1

U N I X ,  O S / 2

d

> For FORTRAN”
LaheyFORTRAN90 new.

RoboHelp95for Wion3.195 ... NAGFortran Library - PC/UNIX
Tools.h++, Linpack.h++, Math.h++. MS FORTRAN-77 5.1 - DO:

Zinc new4.0 for Win &NT... MSFORTRANPowerstation- DOS/Wii
GraphicsServer SDK new version MSFORTRANPowerStation32new.
Heap Agent & SmartHeap Win . ‑
TCPAP Developmenttools .
CodeBase or CodeBase++ . Hi-TechCCross - many targets.
Greenleaf Commlib 5.2 Prof. IntrolCCross - many targets.
C-Tree Pluswith source. 2500AD Cross Asm &Simulators .
SmartHeapWin/32 .. zs :
‘WinMakerPro6.0- Win &NT
Win Widgets32.. a TNT/DOS ExtenderSDK -32bit new V8......£395
VtoolsD for DeviceDrivers... 286/D0S ExtenderSDK - 16bit +£329
InstallShieldfor Win95 &NT. ‘ q
LeadTOOLS for graphicswork
Map Drawingfrom Geosoft . . .

ae
DisctinctTCP/IP Visual Edition.
Spyworks byDesaware ...

Visual C++ 4.0 upg-withsubscription
Windows 95 &Win 95 ResourceKit.
Visual SourceSafe 4.0 new ..

sp_Assist - for SQL apps Visual Basic 4.0 PEupgfrom VBPE £119
TrueGrid Pro Visual Basic 4.0 Ent. upgfrom PE £395

Visual Basic Prof Ed. upgfromSE £245
DesignerWidgets orDataWidgets
Crescent - new OCXs released . Visual FOXPro NeW . . . . . . . . . s c s s c s e e e e s e e e e s

PinPoint/VBRig Pro MacroAssembler ....
Grid/VBx,Tab/VBx, andTab/Pro nev --£call SQL Server 6.0 new
Visual Components Suite . WindowsNT3.51Server&Workstation ....£call
Gantt/VBX, Schedule/VBX . Microsoft Solution Provider

Crystal Reports 4.5 OCX & VBX
V BA s s i s t4.0 - new for VB4
Vision SoryBoard new
Accusoft Image LibraryVBX or OCX

MicroHelp Code Complete new ..

CodeWright ProgEditor - New4.0.
InstallShieldWindows orWin NT.
PCLintC/C++ - Lintcode checking ..
System Commander-multi-boot loader .£69
Partition Magic - repartition HD.. £call
PC-Install-Win/Win32Combo new . £call
DemoShield-BuildWindows Demos.......£call
Winstall MultiPlatform - InstallTool ...£325
Track Record- tracks bugs. £165=
MKSToolkit ofUnixtools
Source Integrity Multi-Platform new....£335
MKS Lex &Yacc forC, C+&TP... £239
ForWindows/Dos, Win NT&Win 32, and 0S/2,
Call for multi-user pricing

@Mathematica - Win, Mac, Unix
@Derive - Version 3 & Gauss 836i
® Origin windows scientific plotting
@Lindo & What's Best Linear Programming
...many more for maths & stats

= QNDE
S C O OpenServer 5.0 - new release
™@SCO Dev. Systems
MITCPIP, NFS & XWindow Servers

-£239

TOORDER CALL 0171-833-1022
FAX0171-837-6411

System Science, 1Bradley’s Close, White LionSt. LondonN19PN

l o p m e n t
ie

Watcom C/C++ 10.6 C D new . . . . . . . . . . . . !£139

BorlandC++5.0new

BorlandC++5.0DevelopmentSuite
BorlandC++5.0 Upgrades...
Turbo C++ 4.5 Windows new
CodeGuard for BorlandC+ ..
Delphi Dev/Delphi C/S2.0 .
Turbo Assembler
Borland Pascal & Turbo Pascal

Soft-ICE -Win 95now shipping £375
Callfor savings on Nu-Megabundles

wm Pvcss
j®@ PVCS Version Manager is available for
Win, Win NT, OS/2 and many Unix

=£115
-£call
-£callDB/2for OS/2 -Single orclient/server .

=
Btrieve Dev System Win95/NT... ---£call
Btrieve Dev System DOS,Win or Win95/NT£395,
BtrieveNetwareServer updatesv6.15.......£call
Scalable SQL - Servers & Dev Kit............£¢all
BtrieveClientEngines-DOS,Win, Win95/NTEcall
Smithware DDF Builder/Crys RepBirieve ...£call

o y ) ClientfServeriCASE
Sybase SQL AnyWhere (was Watcom SQL) .£195
PowerBuilder Portfolio new
EasyCASEProfessionalWin4.2.
EasyCASE DataBASE Engfor SQ
Star Designor for Windows ..

CALL FOR OUR NEW

IT- new from Nu‑
Mega Technologies, the latest in the Soft‑
ICE range of highly intrusive, low-level
debuggers now for Windows NT, promising
support for the new Pention MMW features.

® DELPHI 2 - new 32-bit for Win 95/Win NT,
in Desktop, Developer (with ReportSmith,
InstallShield Express, VCL source etc) and
Client/Server (with Interbaseserver NT)
configurations. Delphi 2 includes 16-bit
Delphi for Windows 3.1. Call for upgrades.

@B O R L A N DC++ 5.0 - Development Suite
C++ now includes OWL 5.0, PVCS Version
Manager, InstallShield Express, plus the
new Java Development Kit with Java source
code debugger.

‘= DOC-TO-HELP - use MSWord to create
Windows Help files effortlessly. Add
hypertext links to existing documents and
prepare Help files and printed
documentation form the one source.

existing files totext, graphics

procedural as well as context 1

'@SYBASE SQL ANYWHERE - powerful SQL
with advanced features such astriggers and
replication. Available in standalone and
server based configurations. Economical to
deploy but rich in functionality. For
Windows, Windows 95 and Windows NT.

' C++ & CVIDEO TRAINING COURSES ‑
multi-tape extensive course, with
workbooks. The C++ course is ideal for
programmers makinga transition from Cto
C++. Special April savings... call for details.

CAFE FROMS Y M A N T E C - develp Java
applications - get it while it’s hot!

I N T E R S O L VDATA DIRECT ODBC
DRIVERS - 130 platform and database
combinations available, including Win 95

AM BUILDER WINDOWS- special offer of
£200 until 31 May 1996 - GUI development
tool for expressing business rules in
building database applications.

S Y S T E M
Sh nal EEN CE

@PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR |S NOT LISTED @CALL FOR OUR COMPREHENSIVE CATALOGUE @PRICES ARE EXCLUSIVE OF VAT
@SHIPPING TO UK MAINLAND £8, SAMEDAY LONDON DELIVERY AT COST- ENQUIRE FOR OTHER DESTINATIONS @PRICES ARE SUBJECT TO CHANGE‑

@VISA, ACCESS, & MASTERCARD ACCEPTED WITH PHONE ORDERS

W o .Feet i n s1 . 6 6 4 1 6 . 8 " ) t o r om d e v e l o p m e n t

PLEASE CALL TO CHECK

TiOrOm



Many things can go wrong
in a computer system.

Peter Collinson shows that
it often doesn’t take a lot
longer to create a robust
script that will survive
unexpected events.
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Robustscripts
nFebruary, I was asked to do a sim‑
ple job for a local company. They
have several UN IX workstations
that capture data anda central file‑
store backed up on optical media.

They wanted to move the data from the
workstations to the central filestore and free
up space on the workstations
by deleting the origi‑
nal files.

EXE: The Software Developers’ Magazine

Since the central filestore and the work‑
stations are connected using the Network
File System (NFS), this should have been a
simple task. Let’s see , it should have just
been a single command: m v. At worst, a pair
of commands, cp and rm, a r e needed.

Many people would just go ahead and
install a two or three line shell script to be
called by the c r o n system. The script will
wake up at night, do the copies and remove
the files. It’s a quick hack, taking at most
three minutes to install. It would work bril‑
l iantly well unt i l something went wrong.
Without any doubt, some catastrophe would
strike one night and data would be lost.
Someone on site may or may not spot that
the data had actually gone missing. The
probability of someone noticing a failure
witha script is inversely proportional to
the time that the shell script has been in
place.

What can gowrong?Well, there a re
a myriad of things. There c a n be
hardware failure in the client or the
server. If NFS is being used, then a
file system may not be mounted
when it is needed. Perhaps the
target file system is full. These
things occur rarely, but they
dohappen.

A very subtle problem
can result from the scaling
of any solution. If we are
moving many files, then
we probably don’t care
too much about their
names. We will go to
some directory and
do filename expan‑
sion using star or
question marks
to derive the
listo ffi l e s that
needs to be
worked on.
P o s s i b l y
we'll place

the list into a
variable, for example,

L I S T , and write something like:
c p $L IST d e s t i n a t i o n - d i r

When the command is executed, the
L I S T variable expands to a full set of path‑

33
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names and the files with those pathnames
are copied to the destination directory.
Using variables like this is very common,
and weall doit .

The problem appears when the number
of files in the L I S T variable grows. The ker‑
nel will have a limit to the number of bytes
that it is prepared to pass in an argument
list across the exec system call. The value
varies from system to system. The original
V7 UNIX value was 10,000 bytes, on my
BSD/OS system it’s 20,480 bytes, it’s
100,000 hexadecimal bytes on my Sun
(SunOS or Solaris).

The l imi t is fine for most normal cir‑
cumstances, it’s designed to represent
infinity. It is still a limit and sooner or later
a script can cross the boundary from work‑
ing to non-working. There’s a chance that
the script wil l fail safely and not do any
damage. There’s a better chance that horri‑
ble things will happen in a way that is not
easily reproducible. After all, no-one ever
thinks that the exec system call will fail.

Catastrophic events are somehow lessof
a problem when humans are driving a
script by hand. They can see the unex ‑
pected error message, and deal with i t . It
m a y be confusing whena script called
b a c k u p suddenly displays:

cep: no s p a c e l e f t on dev ice

but at least the no s p a c e part is compre‑
hensible and can be acted on. It’s still the
case that humans need some support from
the script. It’s no use if the ep command in
the script has failed with some error condi‑
tion, and then the script has merrily gone
on to delete the source files anyway.

Program status
UNIX provides us with a mechanism for
determining whether a command has suc‑
ceeded or not. Each command is supposed
to return its status on exit. A zero value
means success,andnon-zero says that some
problem has occurred. I say ‘supposed’
because we are at the mercy of the pro‑
grammer. The program must include an
explicit call to the e x i t () routineontermi‑
nation to ensure that the returned status
value makes sense.

The notionofprogram status was imple‑
mented by Steve Bourne when he was
developing his shell. The story goes that he
got everyone to toe the line about returning
a status by printing a rude message when‑
ever a command did not return a reason‑
able value. Most, perhaps all, of the
standard commands do fit in with the
scheme. There are deficiencies, for exam‑
ple, if you use r s hto executeacommand on
a remote machine then you cannot get the
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status back from that remote command.
Assuming that each program is well

behaved, we can expect it to return an exit
status that we canuse to see if the program
succeeded or not. There has to be some rule
that provides for single status to be
returnedfrom several commands connected
in a pipeline. The rule here is that the last
command in the pipeline provides the sta‑
tus to the calling shell.

A non-zero status will be returned if the
program died because it received some sig‑
nal. Signals are used to re tu rn various
internal failures in the program like ‘Seg‑
mentation fault’ when a program steps ille‑
gally on its own address space. The process
is sent a signal and the default action is to
die. The reason for i ts death is placed in
the status value, and normally the shell
wi l l decode that value to pr int a failure
message to the user.

It’s not too hard to examine the status
value returned bya program. The if state‑
ment in the Bourne shell is designed to do
the job.

i f cp $sre $ d s t
t h e n

:  s u c c e s s
e l s e

:  f a i l u r e
fi
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The if statement wil l execute the t h e n
branch if the command after the if returns
zero status. The e l s e branch is executed
for any other values. The branches cannot
be empty and I usually add the shell com‑
ment command - the colon. The colon
behaves syntactically like a regular com‑
mand name but all the text from the colon
to the end of the line is ignored.

In addition to beingable to directly test
the value, the shell variable $? is set to the
returned value of the last command that
was executed. We can use the variable to
check on the returned status using the
t e s t command.I generally use i ts alias ‘ [ ’ .

c p  $ s r c  $ d s t
i f  [  $ ?  - e q 0 ]
t h e n

:  s u c c e s s
e l s e

:  f a i l u r e
fi

Here the t e s t command (expressed as ‘ [ ’ )
is used to see of the status variable $? is
equal to zero. The if statement is working
in exactly the same way as before, looking
at the status returned by a command, in
this case t e s t . The t e s t command returns
zero if the condition expressed by its argu‑
ments is true and non-zero otherwise.
Usingt e s t can bemore flexible than using
a command directly in an if statement,
although I think that it sacrifices some
readability.

You can use the &&and | | operators to
conditionally execute a command that fol‑
lows them depending on the success or oth‑
erwise of the previous command.

c p $ s r c $ d s t | | echo f a i l u r e

This sequence will execute the cp command
and r u n the e c h o to the right of the || if
the copy fails. The | | operator means logi‑
cal or in C, and it’s being used similarly
here. If the first command fails, then the
second one is executed.

The sequence:

c p $ s r c $ d s t & & e c h o s u c c e s s

is the inverse of the one above. When the
copy command succeeds, the commands to
the right of the && are executed. This is a
logical and, if the first command fails, then
the second command is not executed.

Shell syntax says that the text to the
right of these operators can be a l i s t . You
need to beware of the precedence of the
standard command separators, semicolon
and ampersand. The syntax limits you to
placinga single command in the list unless
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you group the commands in curly braces:

c p  $ s r c  $ d s t  | |  {
e c h o C o p y f a i l e d
e x i t  1

I've taken to definingshell functions to out‑
put error messages, for example:

f a t a l ( )  {
e c h o ' c m d : ' " $ 1 "
e x i t  1

}
\ . e .
c p $ s r c $ d s t | | f a t a l C o p y f a i l e d

Checking on results
We can n o w copy files with some chance
that we can detect an error in the command
and take action in the script if the copy
failed for some reason. We can stop the
script and exit, shouting for help.

Perhaps wecan use mvto move the files
from one place to another. Using mv does
have the benefit of makinga single call toa
program to move the file. Well, I feel queasy
about moving files, call it paranoia if you
like. I would rather not use an mvcommand
in a script that is attempting to be robust.
The mv command will hamper recovery and
the script may not be restartable if things
go wrong. I ’d rather make a copy of the
source files and explicitly compare the new
copies against the old. If the compare suc‑
ceeds, I know that the file is correctly in
place andI can begin to feel happier about
deleting the original files.

My copy script starts to look like:

# c o p y fi l e
i f  c p  $ s r e  $ d s t
t h e n

:  success
e l s e

f a t a l C o p y f a i l e d
fi
# check c o p y i s c o m p l e t e
# - s s a y s n o t h i n g ,
# j u s t r e t u r n p r o g r a m s t a t u s
i f cmp - s $ s r c $ d s t
t h e n

:  s u c c e s s
e l s e

f a t a l C o m p a r e f a i l e d
fi
# remove t h e source
r m -f£ $ s r c

In my productionversion, which deals with
subtrees of files, I decided to complicate
matters further by using t a r to copy the
subtrees and the files they contain. I used
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t a r because I wanted to preserve the mod‑
ification time on the files, and also copying
a bunch of files in one command is some‑
what more efficient than copyingone file at
atime.

My script usesfi n d to create a listof al l
the files and directories to becopied. I then
go through the list looking for directories
and making sure that the target directory
structure mirrors that of the source. It’s
also necessary to worry whether a directory
in the source tree is actually afile in the tar‑
get tree.

I check that the file has not been copied
before, I don’t want to overwrite anything
that is safely on the host with what might
be redundant data. I now use t a r to copy
the files:

( c d $ s r c d i r ; t a r cf - $COPYLIST) |
( c d $ t a r g e t d i r ; t a r x f p ‑

You can use c p i o if it makes sense on your
system. Of course, I have validated that
both the source and destination directories
exist and also used the wc command to
ensure that the content of COPYLIST is not
too large to be passed on the command line

EXE: The Software Developers’ Magazine
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for the system running the script. I rely on
the validation phase to pick up on any files
that are not copied correctly and will abort
file deletion if I get any mismatch.

Pulling or pushing
One decision that needs consideration is
where the copy script is to be run. Do you
r u n the script on the central server pulling
files or doyou place a copy on each of the
remote workstations pushing the files onto
the central server? I think that it depends
on the degree of automation that y o u
require.

If the script is to be r u n on demand by
humans, then it’s probably better for each
workstation to be supplied with a copy of
the script that can be r u n when the disk is
ful l or the data is ready to be saved cen‑
trally. If humans are to r u n the script, then
the ‘get help’ aspect of the operation is eas‑
ier to manage, they will notice any failure
output from the script and will be able to
take any necessary steps to rectify the
problem.

If the needis for full automation and the
script is to be r u n regularly to move data,
then the bestplace to put it is onthe central
server. Incidentally, if you are looking at
the problem of files going from the central
server to the workstation, then you need to
check out the r d i s t program. It’s designed
to maintain workstation files based on one
central master system.

However, I am thinking about automat‑
ically movingfiles to the server and placing
asingle scriptona central server is a viable
option. The server can havea list of work‑
stations to inspect and can move files as
needed. Again, the script can be executed
on demand by a human or it can r u n from
the clock using the c r o n program.

Running things from c r o n has i ts own
set ofpitfalls.First,you can develop ascript
that wil l r u n fine from your terminal but
wil l fail when you attempt to run it from
c r o n . One culprit can be r s h , you need to
add the -n flag to a call to r s h otherwise it
will probably hang.

There are some general considerations,
you must ensure that you set up a PATH
variable in the script. You should set PATH
for all scripts in productionuse anyway, it’s
safer. It ensures that you are executing the
programs that you think that you are using
and not other versions possibly supplied by
the user.

Second, when c r o n starts a script, the
script will berunningwithout the benefit of
the environment variables that the l o g i n
program and your shell start-up scripts
work hardto provide. Also, the script won’t
betalking to aterminal. The c r o n daemon
will usually start thejob with standard out,
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Everything's just fine
There is an interestingquestion about what
can be done if things go wrong with the
script that is r u n by c r o n . The last thing
that anyone wants is to see some scruffy log
that is sent to them by email each day. I
cannot understand the people who want to
be sent copious logs of what has happened
on their system.

I believe that after just one week, the
person who gets the mail is no longer read‑
ing it but is simply deleting it to reduce the
load in his mailbox. As a result, he wil l
miss that one day where things go wrong
and no-one can understand why he missed
the event. After all, he was being mailed
the log.

Well,weshould all try to bealittle more
clever. First, nobody needs to be told that
things are working fine, unless they ask.
Things working fine should be the default
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state, and worry is not needed. The ques‑
tion is: how do we determine what and
when things are ‘workingfine’. One answer
is to make the script completely silent for
normal operation. If the standard output
and error channels are diverted to a file, a
zero length output file means that things
are okay. It’s a simple test to detect a non‑
empty file and send mail to someone if the
logcontains anything.

Another alternative is to retain yester‑
day’s output file and compare today’s ver‑
sion with i t , sending mail only when they
differ. Checking on file differences c a n
work, but it does mean that you only get an
error warning once. When the error is also
in yesterday’s file, then the script stays
silent. It also means that you need to becir‑
cumspect about what you write in the file,
for example, you cannot date the log file
unless you implement something to remove
the dates before comparisons are made.

Of course, email may notbe the only way
of complaining froma script. You can get a
message into the standard s y s l o g mecha‑
nismusingthe l o g g e r command. The mes‑
sage can be made to appear on the consoles
of a set of nominated users if they are
loggedin.

Warning messages should only be used
in the direst emergency. Again, people will
get used to a message that appears regu‑
larly and will ignore the messages that are
really important. The mechanism needs
backingup with somethingelse. If the prob‑
lemhappens when no-oneis loggedin, then
no-one will see the message because people
are not often in the habit of looking at log
files to check for errors or problems that
occured.

Finally
Don’t be afraid to t r y several alert ing
schemes. Make sure you review whatever
system you use to ensure that the need to
react quickly in an emergency is not dulled
by constant exposure to mundane trivia.

I hope that this article has made you
worry a l i t t le about the scripts that you
have installedon your system to doday-to‑
day tasks. It often doesn’t take a lot longer
to create a robust script that wi l l survive
unexpectedevents. If youonly ever save one
irreplaceable file then that time is not
wasted. a

Peter Collinson is a freelance consultant
specialising in UNIX. He c a n bereached
electronically aspc@hillside.co.uk, by
phone on 01227 761824 or on the Web at
http:/ /www.hillside.co.uk.
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Two for the priceof one
Part If
The Win32 API is not just
for 32-bit applications.
Michael Marshall brings
bits of Win32 within reach
of lowly 16-bit applications.

ast month,I introducedthe Com‑
mon Code approach as a solution
to platformchaos.To summarise,
a Common Code application,
through encapsulation and

portable coding techniques, uses a single set
of source code to provide native applications
for Windows 3.x,Windows NT,and Windows
95. A real-worldexample is my Jot program,
which started life as aWindows 3.x applica‑
tion and now targets all three Windows plat‑
forms quite easily.

One limitation of the Common Code
approachthat I mentioned last month is that
anapplication can only use facilities available
under al l platforms. Threads and memory‑
mapped files, only possible under Win32, are
out immediately, along with overlapped I/O,
NT Security,and more.Although this keeps a
lot of the Win32 API out of Common Code
applications, there are anumberofquite use‑
ful Win32 functions that can be used.To add
a function to the list of facilities available to
our Common Code, wejust have to provide a
Win16 implementation for that API function.
This technique is what I will explain in the
remainder of this article. The implementa‑
tions for most of the functions to bediscussed
can befound in Listings 1and2.

My first example of ‘back-porting’ Win32
API functions is the standard error group:
G e t L a s t E r r o r and S e t L a s t E r r o r . Both
functions are very important for Win32 pro‑
gramming, since all API functions are sup‑
posed to use them to pass failure information
back to the programmer.

These error functions only store and
retrieve an error code, so the Win16 imple‑
mentationconsists of little more than a static
variable, errorCode, to hold that value.
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You will need todosome work to use this
facility with Win16 applications, including
Common Code applications. The Win32 API
online help file documents over 200 error
codes, which means there are probably 350
more error codes which are not documented.
It is impractical to provide all of these codes
for the Win16 implementation, soyou should
copy in those values that are used by your
error-handlingcode. To improve the compati‑
bility between the ANSI e r r n o variable and
the Win32 model, I have defined a new error
code, ERROR_ERRNO,which informsthe appli‑
cation that e r r n o holds the actual error; this
can be used within other functions that call
ANSI functions.

It is unfortunate that Get / S e t L a s t E r ‑
r o r was not introduced in Win16, asits con‑
sistent use within the Win32 API only
highlights the lackof any analogous facility in
the Win16 API ( e r r n o doesn’t count). This is
one of the few differences betweenWin16 and
Win32 that cannot be easily addressed even
with Common Code, and sothis particular
back-porting exercise is intended more to
demonstrate the technique than to provide
something to use in your application. A pro‑
duction Common Code application will proba‑
bly need to shift the error-handling and

WORD w M i l l i s e c o n d s ;

BFAR *LPSYSTEMTIME;

(LPSYSTEMTIME 1 p T i m e );
me(LPSYSTEMTIME 1 p T i m e );

Ostructure and i t s f u n c t i o n s

_ DWORD d w P l a t f o r m I d ;
_ char s z C S D Ve r s i o n [ 1 2 8 ] ;

(LPOSVERSIONINFO 1 p Ve r I n f o ) ;
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reportingburdento aplatform-specificencap‑
sulation facility.

Which Windows?
The basic technique should now be clear, so
let us put it to use to implement another use‑
ful Win32 API function, GetVersionEx.

GetVersionEx, as the name suggests, is
an extended version of the Win16 G e t v e r ‑
s i o n API function. The newer version pro‑
vides additional information about the
operating system version (eg type of Win32
platform: NT,Windows 95, or Win32s). With
Common Code applications, it is often useful
to know what platformweare runningon; for
example, if the application knows it is run‑
ningunderWin332s, it can disable features not
implementedsuch ascommunications.

The Win16 implementation of G e t V e r ‑
s ionEx uses the resultsof GetVe r s i o n tofill
in most of the members of the OSVERSION‑
I N F O structure ( the MS-DOS information is
ignored). Since there is nobuildnumberinfor‑
mation available, the dwBuildNumber mem ‑
ber will always be 1. The dwP la t formId
member is assigned a new value, VER_PLAT‑
FORM_WIN16, indicating the Windows 3.x
platform, or the Win16 subsystem of NT or
Windows 95.

#define VER_PLATFORM WIN32s o
#define VER_PLATFORM_WIN32_WINDOWS 1
# d e fi n e VER_PLATFORM_WIN32_NT 2

/ / E r r o r r e p o r t i n g
DWORD GetLastError (VOID) ;
V O I D S e t L a s t E r r o r ( D W O R D );

/ / I n c l u d e a few r e p r e s e n t a t i v e error<
#define NO_ERROR
#define ERROR_SUCCESS
OL
#define ERROR_FILE_NOT_FOUND
#define ERROR_BAD_LENGTH
24L
#define ERROR_INVALID_PARAMETER 871// There are lots more - insert what
#endif 77 §__WIN32__ :

/ / And now d e fi n e a v a l u e f o r W i n l 61
/ / p r o b a b l y w o n ' t c o n fl i c t w i t hBee
#define VER_PLATFORM_WIN16

// Th is error code says to use the ANSI
/ / v a l u e f o r i n f o r m a t i o n .
/ / P r i m a r i l y f o r use under W i n l 6 .
d e fi n e ERROR_ERRNO
9999L ,

// H e r e a r e some h e l p e r functions to
// be tween Windows SYSTEMTIME and ANSI
/ / t i m e _ t / s t r u c t t m o b j e c t s . They are
/ / t o Win32 a p p l i c a t i o n s a s w e l l a s Winlé
/ / N B These f u n c t i o n s assume that the
// tm/SYSTEMTIME s o u r c e s r e p r e s e n t

v o i d Ans iToWinTime(SYSTEMTIME & d s t , time_t
t i m e _ t W i n To A n s i T i m e ( c o n s t SYSTEMTIME &sz

v o i d F i l l W i n Ti m e ( S Y S T E M T I M E & d s t ,
cons t s t r u c t t m * s r c ) ;

#end i f

Listing 1- WIN1632.H
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Besides portability,using GetVers ionEx
on all platforms has other benefits, such as
avoiding potential errors through misinter‑
pretationofGetVers ion results.

Time
Another feature common to many Windows
applications is the use of time. If you want to
take the easy route,the ANSI date/time func‑
tions ( t i m e , gmt ime, l o c a l t i m e ,and s t r f ‑
t i m e ) are already available on all Windows
(and U N I X ) platforms thanks to your com‑
piler. In general the ANSI solutionworks, but
implementations are generally dependent on
environment variables (eg TIMEZONE) or
special libraries; if something is missing or
incorrectly configured, the results can be
problematic at best.

6Michael J Marshall. For EXE Magaz ine

Windows NT and 95have built-in knowl‑
edge of timezones, and the Win32 API
includes a number of API functions for pro‑
cessingdateand time whichare similar to the
ANSI functions. The next target for Win16
portingwill besome of these Win32 date and
time functions.

Common Code applications should use
the Win32 date and time functions insteadof
the ANSI functions wherever possible. The
main justification for this is the reduced
potential for errors if TIMEZONE is unde‑
fined or incorrect.

Unfortunately, the Win16 implementa‑
tion ofthese Win32 functions will needto use
the ANSI functions,butthat’s only a problem
for the Win16 version of the application.
Another justification is that under Win32,

r e t u r n TRUE;
}

# e n d i f // __WIN32__

T E C H N I Q U E S
the date/time functions reside in system
DLLs,notyour applicationcode.

There are two data types used by the
Win32 functions, SYSTEMTIME and F I L E ‑
‘TIME. SYSTEMTIME is equivalent to the ANSI
tm structure, which makes it quite easy to
implement under Win16. FILETIME holds a
64-bit integer value representing the time
elapsed since 1 Jan 1601in 100-nanosecond
units (1 nanosecondis 1 billionthof 1 second).
Unfortunately, 64-bit integers are non-stan‑
dard,whichmeans implementingthem when
in Win16; I didn’t haveenoughtime and space
for this article, hence those Win32 API func‑
tions using FILETIME are left as an exercise
for the reader.

Two straightforward Win32 functions
implementedfor Win16 are G e t S y s t e m Ti m e

De

a Es

‘LOBYTE (LOWORD (dwVersion) );
-HIBYTE (LOWORD(dwVersion) );
1 ; / / N o i n f o a v a i l a b l e

wh Locale information f o r winl6/win32
|Michael J M a r s h a l l . F o r EXE Magazine

bool (*EnumProc) ( c o n s t c h a r * f o r m a t , v o i d * c o n t e x t ) ;bool bMetric; // T r u e if measurement s y s t e m is m e t r i c
timeFormat[2][20]; // O=w/o s e c o n d s , 1=w/seconds

// O=short d a t e , 1 = l o n g d a t e
71 O=AM, 1=PM

useLongDate; // Defau l t fo rmat f o r f o r m a t D a t e ( )booltimeSeconds; // D i s p l a y seconds in t h e d e f a u l t t ime format
char l i s t S e p a r a t o r ; / / L i s t s e p a r a t o r c h a r a c t e r

>char t i m e S e p a r a t o r ; / / Time s e p a r a t o r c h a r a c t e r
char c u r r e n c y [ 5 ] ; / / Symbol f o r t h e c u r r e n c y
i n t numberD ig i t s ; / / D i g i t s a f t e r t h e decimal p o i n t , number

. c i n t c u r r e n c y D i g i t s ; / / D i g i t s a f t e r t h e decimal p o i n t , c u r r e n c y
leadingzZero; // D i s p l a y l e a d i n g z e r o ( 0 . 7 or . 7 )

Listing3 -LOCALE.H
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/ / The r e m a i n i n g f u n c t i o n s a r e ava i lab le f o r b o t h

// PRECONDITION: SRC is v a l i d and consistent, wit
/ / W ec o u l d remove t h i s c o n d i t i o n b y u s i n g mktime/1<
v o i d F i l l W i n Ti m e ( S Y S T E M T I M E & d s t , c o n s t s t r u c tt m * s r c

// F i l l s SYSTEMTIME s t r u c t w i t h data from sre
Vs vee
}

v o i d Ans iToWinTime(SYSTEMTIME &dst, t ime_ t s r c ) {FillwWinTime(dst, localtime(sarc),
} ‘
// PRECONDITION: ST ho lds a t ime >= 1 J a n 1970 00:00
t i m e _ t W i n To A n s i T i m e ( c o n s t SYSTEMTIME é s t ) {
/ / C o n v e r t s Win32 time s t r u c t t o ANSI format
Moves
}

/ / B r r o r h a n d l i n g

# i f !defined(__WIN32__)

s t a t i c DWORD e r r o r C o d e = 0 ;

DWORD G e t L a s t E r r o r ( V O I D ) {
r e t u r n e r r o r C o d e ;,

V O I D S e t L a s t E r r o r ( D W O R D e c o d e ) {
errorCode = ecode;

?

s t a t i c c h a r d e c i m a l ; / / Symbol sepa ra t i ng in teger and f r a c t i o npublic: |
s t a t i c v o i d r e f r e s h ( ) ; // toads/reloads a l o c a l e information
s t a t i c s t r i n g dayName(uns igned n ) ;

7 / R e t u r n s t h e l o c a l e - s p e c i fi c name o f thed a y , n = 0 . . 6
/ / N B r e t u r n s s t r i n g f o r M T- s a f e t y

s t a t i c s t r i n g monthName(unsigned n ) ;
7 / R e t u r n s t h e l o c a l e - s p e c i fi c name o f t h emonth, ne l ..12
/ / N B r e t u r n s s t r i n g f o r M T- s a f e t y i

s t a t i c s t r i n g f o r m a t T i m e ( c o n s t SYSTEMTIME & s t ,
/ / Fo rma ts t h e g i v e n t i m e as a s t r i n g . I f
7 / t h e u s e r ' s l o c a l e de fau l t i s used. |

s t a t i c s t r i n g f o r m a t D a t e ( c o n s t SYSTEMTIME & s t ,
/ / Fo rma ts t h e g i v e n da te as a s t r i n g . I f
/ / t h e u s e r ' s l o c a l e d e f a u l t i s used.

s t a t i c v o i d enumDateFormats (EnumProc p r o c , b o o l| oagricmetar
v o i d * c o n t e x t = 0 ) ; e a

/ / B n u m e r a t l a b l e d a t e fo rmats - NOTMT-Safe
s t a t i c v o i d enumTimeFormats (EnumProc p r o c , void * c o n t e x t = 0 ) ;

7/ Enumerates a v a i l a b l e t ime fo rmats - NOT M?-Safe
p r i v a t e : |

7 / Y o u c a n n o t c r e a t e ins tances o f t h i s c l a s s
TULocal: |
~ T U L o c a l e (
T U L o c a l e ( c o n s t T U L o c a l e & ) ;

|

|
|

v o i d o p e r a t o r = ( c o n s t T U L o c a l e & ) ;
a
#endif // _U_LOCALE_H



C l i c k T h i s B u t t o n ,

NuMega’s 32-bit BoundsChecker™products for Windows” 95 and Windows NT™deliver MORE automatic error
detection power than ever before. BoundsChecker is integrated into the Microsoft® Visual C++° IDE, making it easy

for you to routinely check for programming errors. The NEW advanced technologies, including Compile-time
Instrumentation™, detect 400% more error categories than conventional products. Make BoundsChecker part of your

daily development process by checking for errors early and often! You'll improve software quality, increase productivity,
and shorten time-to-market . . . all at the click of a button!

4 In this example, a block of memory was allocated
and then freed. The pointer was referenced again,
but the memory was no longer valid. An error results.

‘An expression operated on3denging powter Adanging pomtes ponts to ether
© Ablock of ¢ynamecaBy alocated memory tht has aiwady been teed
‘ A b l o c kof memory that was aflocatedonthe stack msome routine and
thas subsequerily retuned

BoundsChecker has an extensive contextsensitive help
system that informs you of the probable causes of the
error and suggests a correction.

It's incredible! No one else gives you so
much technical information to help you
fix errors!

A
When BoundsChecker detects
‘ a n error, it will automatically pop
upwith a complete description,
stack, trace, and source line

AAgood fest check istose dthe ponter used ntheexpression a the ineicatedlinevsactualy the one tended Visit our Web site to see a complete
"4 listing of all the errors BoundsChecker

can detect.
14 appears to bethe cowect porter.check the hne of code where the Bock wae
treed (as shown in the eror meseage) to see€awas teedmconecthy

<@ Here the array has a range of
0 to 9 rather than 1 to 10. As
a result, some piece of memory
would have been overwritten
leading to unpredictable behavior. |‘ apt as 10

a f( e a )<

‘CBugBenchDig: Execu teFunc t ion ( ) {bugbed ig .cpp . l i n e
CBugBenchDig: O n Te s t ( ) (bugbed lg cpp. l i n e 4 3 4 )
L ESEERSeere e s t o re c|

a l }

Pa
ig: E x e c u t e F u n c t i o n ( ) {bugbedlg cpp.

CBugBenchDig: O n Te s t ( ) {bugbedig cpp . l i n e 434) Here memory was not freed before >
leaving the function, resulting in a
memory leak. BoundsChecker detects{

| i n t i
| a n t e f 1 0 ) “ this error instantly, because as soon
ae as the function ends, it knows the leak ; A

| has occurred. Asa result, the problem 16-bit and 32-bit
‐ _ ‐ is Identifiedas it happens! Windows solutions available

NuMega Products |
Product Platform i |
SoftICE 95, 3.x, DOS
SoftICE Trio 95, 3.x & DOS ‑

SoftICEWinPack W.Sedx H The Advanced Windows Debugger H
BoundsChecker Professional (32-bit) NT, 95 H H
BoundsChecker Standard (32-bit) NT, 95 | SoftICE is the industry's leading advanced Windows debugger. It
BoundsChecker ProfessionalPack = NT&95 | gives you the control, visibility, and power to debug 32-bit and 16-bit
BoundsChecker StandardPack NT& 95 |} Windows applications, as well as system-level code at source-level
BCDOS/Win 3.x Bundle 1BCDOS & 1BCWin 3.x | ! and machine-level. SoftICE debugs Windows DLls, VxDs, dynamically
BC/BC StandardBundle 1 16-bit (Win 3.x or DOS) & 1BCStd. H loadable VxDs, device drivers, and interrupt service routines. It even
SI/BC Standard Bundle 1 16bit SoftICE & 1 16bit Std. allows you to debug DOS programs, TSRs, and DOS device drivers
SIW 95/BC StandardBundle 1SoftlCEWindows 95& 1BCStd. | running in Windows 95 “DOS boxes.” Unlike conventional applico‑

TOORDER CALL 0171-833-1022

NuMega messin sivrnsee Psy 5.7EMTechnologies FAX 0171-837-6411
9 Townsend West * Nashua, NH 03063 ©(603)889-2386 * Fax (603)889-1135 info@numega.com ¢ http://www.numega.com/

| tion debuggers that “step over” system calls, Sofi/CE lets you trace dif‑
| ficult bugs right through to the system level. i

call for p r i c i n g information H H



and G e t L o c a l Ti m e . G e t S y s t e m Ti m e i s
implemented using t ime to get the current
time, gmt ime to convertit intoa tm structure,
and F i l l W i n Ti m e t o map the t m members
into SYSTEMTIME members; GetLocalTime
is implementedin an identical fashion. There
are a couple of limitations in the Win16 ver‑
sions: the wMilliseconds member of s y s ‑
TEMTIME is always zero (wh i ch might be
rectified using GetT i c k C o u n t ) , and since
ANSI times are restricted to the years 1970‑
2038, so is SYSTEMTIME.

The source code includessome helperfunc‑
tions for converting between t i m e _ t and

SYSTEMTIME objects; these are available to
Win32 applications aswell. There is more to
say about date and time operations, but first
some internationalisation issues.

July 4th or April 7th?
Internationalisation is a major issue for soft‑
ware, especially here in Europe. Different
countries can have different rules for format‑
t ing informationsuchasdates, time,numbers,
andcurrency. If anapplication displayeddates
in US format, an English person could easily
misinterpret the information (and vice versa).
It is therefore essential that applications dis‑

T E C H N I Q U E S
play such information either in a locale-neu‑
tral format (‘10-Dec-66’ is unambiguous),or in
the user’s preferred format.

Windows, thankfully, offers quite a lot of
support for multiple locales. BothWin16 and
Win32 versions store date, time, number,and
currency formats for the use ofapplications.

A Win16 program retrieves this locale
information directly from the WIN.INI file
using G e t P r o fi l e S t r i n g o r G e t P r o ‑
fi l e i n t , specifying ‘Intl’ as the section to
search through. There is not very much infor‑
mation on using this locale data, so I have
summarised the contents of [intl] in Table 1.

F o r EXE Magazine

char TULocale::dateFormat[2] [ 3 2 ] = { "dd-ma‑char TULocale::ampm(2][5] = ( *am", " p m " );
boo l TULocale::useLongDate = f a l s e ;

void T U L o c a l e : : r e f r e s h ( ) {a?
# i f defined(__WwIN32__|charuti);

1 :GetLocaleInfo(LOCALE_|
bMetric = ( a t o i ( b u f ) = = 0 ) ;
1GetLocaleInfo(LOCALE_USER_DEFAULT, LOCALE_STIMEFORMAT,

t i m e F o r m a t[0], sizeof(timeFormat(0}));
s t ropy ( t imeFormat (1 ] , t i m e F o r m a t [ 0 ) ) ;

, LOCALE_IMEASURE, b u f , 2 ) ;

+1GetLocaleInfo(LOCALE_USER_DEFAULT, LOCALE_$1159, a m p m ( 0 ) ,
sizeof (ampm(0)));+:GetLocaleInfo( AULT, LOCALE $ 2 3 5 9 , a m p m [ 1 ) ,USER_DEF)sizeof ( a m p m [ 1 } ) ) ;

11GetLocaleInfo(LOCALE_USER_DEFAULT, LOCALE_SSHORTDATE,
GateFormat [ 0 ] , sizeof(dateFormat(0]));

_ :GetLocaleInfo(LOCALE_USER_DEFAULT, LOCALE_SLONGDATE,
G a t e F o r m a t ( 1 ] , sizeof (dateFormat [ 1 ) ) ) ;

', LOCALE_SLIST, b u f ,

4 :GetLocaleInfo(LOCALE_| , LOCALE_ICURRDIGITS,
b u f , 3 ) ;

c u r r e n c y D i g i t s = a t o i ( b u f ) ;
31GetLocaleInfo(. ', LOCALE_IDIGITS, b u f , 3 ) ;
numberDig i ts = a t o i ( b u f ) ;
+:GetLocaleInfo(LOCALE_| , LOCALE_ILZERO, b u f , 2 ) ;
leadingZero = ( a t o i ( b u f ) != 0 ) ;

‘TProfile i n i ( " I n t l " ) ;

c h a r * p l = timeFormat [ 0 ] , = = timeFormat [ 1 ] ;
c h a r h = itime ?
* p l + + = *p2++ = h y
i f ( { T L Z e r o ) * p l + + = *p2++ = h y
s t r e p y ( p l , s T i m e ) ;
s t r e p y ( p 2 , s T i m e ) ;
/ / p i / p 2 a r e now n u l l - t e r m i n a t e d s t r i n g s
s t r e a t ( p 1 , "mm") ;
s t r e a t ( p 2 , " m m " ) ;
/ / Append seconds to ‘ l o n g ’ t i m e format
s t r e a t ( p 2 , s T i m e ) ;streat ( p 2 , " y e
i f  ( 1 i T i m e )

// Append am/pm
s t r e a t ( p l , " t t " ) ;
s t r e a t ( p 2 , " t t " ) ;

#end i f
)
s t r i n g TULocale: :dayName(unsigned n) (

PRECONDITION(n < 7 ) 7
i f (mn > 6 ) r e t u r n “ I D AY " ;
s t r i n g  r e s u l t ;

# i f defined(__wIN32__)
c h a r buf ( 2 0 ) ;
if (n == 0) n= 7;
i n t re = ::GetLocaleInfo(LOCALE_USER_DEFAULT,
LOCALE_SDAYNAME1+n-1, b u f , sizeof (buf));
WA R N ( r c = = 0 , “GetLoca le In fo e r r o r : * < < G e t L a s t B r r o r ( ) ) ;
r e s u l t = b u f ;

f e l s e
s t a t i c c o n s t char *names({7) = {

"Sunday", "Monday", "Tuesday " , "Wednesday",
T h u r s d a y " , " F r i d a y " , " S a t u r d a y "
Me

r e s u l t = n a m e s ( n ] ;
e n d i f

r e t u r n  r e s u l t ;
?
s t r i n g TULocale::monthName(unsigned n) (
/ / & s above, b u t r e t r i e v e s month name
Le)

s t a t i c v o i d appendInt (string & d s t , u n s i g n e d n, i n t w i d t h = 0) {
char buf ( 1 0 ) ;
/ / w e p r i n t f d o e s n ' t s u p p o r t * i n format s p e c i fi e r s !
s p r i n t f ( b u f , " s 0 * u " , w i d t h , n ) ;
d s t + = b u f ;,

s t r i n g T U L o c a l e : : f o r m a t Ti m e ( c o n s t SYSTEMTIME & s t , const c h a r * f o r m a t ) {
s t r i n g  r e s u l t ;

# i f defined(__wIN32__)
char b u f ( 3 2 ] ; / / a r b i t r a r y s i z e , h o p e f u l l y l a r g e r than required
DWORD fl a g s = 0;
if ( ! f o r m a t && ! t i m e S e c o n d s ) fl a g s = TIME_NOSECONDS;
i n t rc = ::GetTimeFormat (LOCALE_USER_DEFAULT, fl a g s , & s t ,

f o r m a t , b u f , sizeof(buf));
WARN(rc==0, "“GetTimeFormat e r r o r : * < < G e t L a s t E r r o r ( ) ) ;
r e s u l t  =  b u f ;

sizeof(dateFormat ( 1 ] ) , "dd 0 y y y " ) ; f e l s e
i n t i fi m e = i n i . G e t I n t ( * " i T i m e " , 0 ) ; i f ( 1 f o r m a t ) fo rmat = ( t i m e S e c o n d s ? t imeForma t[1] :
i n t imizero =ini.Getint (*i7LZero", 0 ) ; timeFormat [ 0 ] ) ;
char buf[10]; CHECK (format);
i n i . G e t S t r i n g ( " s T i m e " , b u f , s i z e o f ( b u f ) , " : " ) ; r e g i s t e r cons t c h a r * f p = f o r m a t ;

= buf( 0 ) ; w h i l e ( * f p ) {
i n i . G e t S t r i n g ( " s L i s t " , b u f , s i z e o f ( b u f ) , * , " ) ; pave P t €
l i s t S e p a r a t o r = buf [ 0 ] ; m E ?¢
in i .GetSt r ing( "sDec imal* , b u f , s i z e o f ( b u f ) , * . " ) ; i f ( * + + f p == ' \ ' ' ) r e s u l t += * f p + + ;
decimal = b u f [ 0 ) ; e l s e w h i l e ( * f p ) {
A n i . G e t S t r i n g ( " s C u r r e n c y " , cu r rency, sizeof(currency), “ $ " ) ; i f ( * f p = = * \ " ' )
c u r r e n c y D i g i t s =i n i . G e t I n t ("iCurrDigits", 2 ) ; 1 ( * e 4 f p I=weer =i n i . G e t i n t (*iDigits", 2 ) ;

= ( i n i . G e t I n t ( " i L z e r o " , 0 ) ! = 0 ) ; é r e s u l t + = * f p + + ;

in i .Ge tS t r ing ( "sTime" , sTime , s i z e o f ( s T i m e ) , " : " ) ; b r e a k ;
7/ NBWindows will set this empty if 2 4 - h o u r t i m e is used. case t h t : {
7 / This o f course makes i t more d i f fi c u l t t o use 12-hour t i m e / / 12-hour c l o c k
i n i . G e t S t r i n g ( " s 11 5 9 " , ampm[0] , sizeof (ampm[0]), = sean = eeebes

i "52359 " , 1 ] , sizeof ( 1 ) , =in i .Gets t r ing( "s2359" , ampm[(1], s i z e o f (ampm(1] as ae eas Pate

// B u i l d the time format s t r i n g s appendint(result, h o u r , 2 ) ;

Listing 4 -LOCALE.CPP
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Portability everyone
can agree on

“Zinc’sportability is transparent. “We're n o w shipping our “Zine cost usvery little upfront and
Andonly Zinc has afullset of UI application onevery majorplatform savedusyears ofdevelopment expense.

objects and realextensibility todevelop and in every major worldmarket. Revenue isup, thanks to the new m a r ‑
commercial-grade applications. Ful l Our salesforce loves i t ! With Zinc kets [Zinc enabledusto enter].

source code isabigplus, too.” we're beating the competition.” I'm very satisfied.”

DEVELOPMENT MANAGER MARKET ING MANAGER F I NANCE MANAGER

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

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

platform tool that delivers |00% portability, you'll have
your applications on other platforms as fast as you can
recompile. And no one supports as many platforms as
Zinc does. It’s all part of what makes Zinc the most
productive‐and affordab le ‐ too l you can own .

Productivity that leads to oppor tun i ty.

Zinc zips through tedious tasks with C++ object o r i ‑

entation and a u n i q u e visual development tool. And,
enabling your application for international markets is
already done ‐ j us t translate your text. Plus, Zinc i s the
only tool that supplies 100% of the source code.

It all adds up to productivity. Which means mo re
profitability. Which means everybody's h a p p y ‑
especially you .

% detai bestANALYST’S de v e l o pme n tChoice environment I have
‘JAN.30,1995 personally seen for the

international engineer.”
“Developers seeking easy
delivery of GU! applications
will find Zinc their best
op t i on by far."

Multilingual
Computing

“Best Portability”
‘Zinc came closest o f al l the produc ts we tested to

INFOWORLD cur idea! of portability... In shor t , Zinc did a great
February 6, 1995 job

For free demonstration software and an infor‑
mat i on packet, please call:

+44 (0 ) 181 855 9918
USA: +1 801 785 8900 or fax +1 801 785 8996

Europe: +44 (0) 181 855 9918 or fax + 4 4 (0) 18! 316 2211
Asia: + 81 (052) 733 4301 or fax +81 (052) 733 4328

Electronically: Info@zinc.com or GO ZINC on CompuServe



A Win32 program uses the G e t L o c a l e ‑
I n f o API function to retrieve locale informa‑
tion fromthe Registry.While G e t L o c a l e I n f o
is cleaner than accessingthe Registry directly
for this information, you can only retrieve
information astext; you will needto use a t o i
to extract an integervalue.

Since the two APIs vary significantly,
access to the locale informationwill beencap‑
sulated within a generic interface: the T U L O ‑

c a l e class (see Listings 3and4). TULocale is
an example of an interface class which cannot
beinstantiatedand whose methods andmem ‑
bers are all static. I chose this model for TULo ‑
c a l e becausethere is norequirementfor more
thana single instance of locale information
within an application.

For this article, I have only stored aselec‑
tion of locale items in TULocale; you can add
and remove items to fit your requirements.
The items defined include list and time sepa‑
rators, date and time formats (used in the
next section), and some number and currency
formatting information.Onstartup, the static
variables are assigned default values using
US defaults. A call to TULoca le : : r e f r e s h
during application initialisation ( TA p p l i c a ‑
t i o n : : I n i t I n s t a n c e i s the best place for
this) loads the user’s locale information into
the variables. The Win16 version of this code
simply retrieves values from WIN.INI, while
the Win32 version makes calls to G e t L o ‑
c a l e I n f o . The time formats have t o b e
inferred under Win16, sopart of the refresh
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code builds the time formats from other locale
informationavailable.

The dayName and monthName functions
will retrieve the locale-specific name of the
weekday or month. The Win32 version calls
G e t L o c a l e i I n f o , since Win32 does provide
this information for us. For Win16 it simply
returns the appropriate English name, as
unfortunately locale-specific names do not
appear to be accessible via a public interface.
This limitationcan easily beremovedby pro‑
viding a new implementation that retrieves
the names from a STRINGTABLE, keyedto the
language code.

The locale information needs to be
refreshed whenever the user modifies the
international settings. When this happens,

BOOL CALLBACK L o c a l e E n u m Ti m e C a l l b a c k ( L P T S T R f o r m a t ) {

r e t u r n e n u m P r o c ( f o r m a t , e n u m C o n t e x t ) ;

f p  + =  2 ;
} PRECONDITION( f o r m a t ) ;
e l s e { PRECONDITION(enumProc) ;appendint ( r e s u l t , h o u r ) ;

+ + £ p ; }
# e n d i f

#endif

b r e a k ;
case ' H ' :

11 24-hour c l o c k
i f ( ! s t r n o m p ( f p , " H H " , 2 ) ) {appendint (result, s t . w H o u r , 2 ) ;

f p  + =  2 ;
?
e l s e  {

appendint ( r e s u l t , s t . w H o u r ) ;
+ + f p ;

}
b r e a k ;

c a s e ‘ m ' :
i f ( ! s t r n e m p ( f p , " m m " , 2 ) ) {

/ / M i n u t e s , l e a d i n g zeroappendint ( r e s u l t , s t . w M i n u t e , 2 ) ;
f p  + =  2 ;

/ / M imates , no l e a d i n g z e r o
a p p e n d i n t ( r e s u l t , s t . w M i n u t e ) ;
++£D;

?
b r e a k ;

case ' s ' :
i f ( ! s t r n e m p ( f p , " s s " , 2 ) ) {

/ / Seconds, l e a d i n g z e r o
a p p e n d i n t ( r e s u l t , s t . w S e c o n d , 2 ) ;
f p  + =  2 ;

e l s e  {
/ / S e c o n d s , n o l e a d i n g z e r o
a p p e n d i n t ( r e s u l t , s t . w S e c o n d ) ;
+ + £ p ;,

b r e a k ;
case ' t ' :

i f ( i s t r n e m p ( f p , " t t " , 2 ) ) {
/ / Time marker
r e s u l t + = T U L o c a l e : : a m p m [ ( s t . w H o u r < 1 2 ) ? 0 : 1 ] ;
f p  + =  2 ;
?
e l s e  {

/ / Time marker
cons t cha r * t m p = TULoca le : :ampm[ (s t .wHour < 1 2 ) ? 0 : 1 ] ;
r e s u l t + = t m p [ 0 ] ;
++

r e s u l t + = * f p + + ;

?

r e t u r n r e s u l t ;
} :
s t r i n g T U L o c a l e : : f o r m a t D a t e ( c o n s t SYSTEMTIME & s t , c o n s t c h a r * f o r m a t ) (
// Bs formatTime
Fh as
?
// Used by enumDateDate/TimeFormats
s ta t i c TULocale::EnumProc enumProc = 0;
s t a t i c v o i d *enumContex t = 0 ;
# i f defined(__wIN32__)
BOOL CALLBACK L o c a l e E n u m D a t e C a l l b a c k ( L P T S T R f o r m a t ) {

PRECONDITION (format) ;
PRECONDITION (enumProc) ;
r e t u r n e n u m P r o c ( f o r m a t , e n u m C o n t e x t ) ;

Listing 4- LOCALE.CPP(Continued)
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v o i d T U L o c a l e : : e n u m D a t e F o r m a t s ( E n u m P r o c p r o c , b o o l l o n g F o r m a t s ,
v o i d * c o n t e x t ) {

P R E C O N D I T I O N ( e n u m P r o c = = 0 ) ;
PRECONDITION (proc) ;
enumProc = p r o c ;
enumContext = c o n t e x t ;

# i f defined (__WIN32__|
B O O L  r c  = : E n u m D a t eFormats (Loca leEnumDateCa l lback ,

LOCALE_USER_DEFAULT,
‘longFormats?DATE_LONGDATE:
DATE_SHORTDATE);

W A R N ( I x c , " E n u m D a t e F o r m a t s e r r o r : " < < : : G e t L a s t E r r o r ( ) ) ;
#telse

s t a t i c c o n s t char * s F o r m a t s [ ] = {

c o n s t c h a r * * f p = l ongFo rma ts ? l F o r m a t s : s F o r m a t s ;
w h i l e ( * f p ) (

i f  ( ! e n u m P r o c ( * f p ,  e n u m C o n t e x t ) )  b r e a k ;
+ + i

# e n d i f
enumProc = 0 ;
e n u m C o n t e x t  =  0 ;

7
v o i d TULoca le : : e n u m fi m e F o r m a t s ( E n u m P r o c p r o c , v o i d * c o n t e x t ) (

PRECONDITION(enumProc == 0 ) ;
PRECONDITION(proc) ;
enumProc = p r o c ;
e n u m C o n t e x t = c o n t e x t ;

# i f defined(__WIN32__)
BOOL rc = : :EnumTimeFormats(Loca leEnumfimeCal lback ,

LOCALE_USER_DEFAULT, 0 ) ;
W A R N ( I r c , "EnumfimeFormats e r r o r : “ < < : : G e t L a s t B r r o r ( ) ) ;

#else
s t a t i c c o n s t c h a r * t F o r m a t s [ ] = {

ye
c o n s t c h a r * * f p = t F o r m a t s ;
w h i l e ( * f p ) {

i f ( ! e n u m P r o c ( * f p , e n u m C o n t e x t ) ) b r e a k ;
++£p?.

e n d i f
e n u m P r o c  =  0 ;
e n u m C o n t e x t  =  0 ;
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PSSQ58337- Windows 3.0 WIN.INI[intl]
S e c t i o n(23 Nov 94) One o fthe few p i e c e so f
documentation relatingto theWindows 3.x locale
information. It’swritten for Windows 3.0, but also
appears to beaccurate for Windows for
Workgroups 3.11aswell.
Windows 3.1SDKHelp The topic ‘International
Applications’ provides some informationon [intl].
Win32SDKHelp Documentationfor the Win32
API functions discussed in this document, and
the definitionfor their behaviour.
All the source code referenced in this article is
availableby ftp at
ftp://ftp.exe.co.uk/pub/exestutt/winport, onCix or
bypostalmail (send anSAE labelled ‘WinPort’ to
EXEEditorial).

theapplication’smainwindowwill receivethe
WM_WININICHANGE message; at this time, a
call to TULocale: : r e f r e s hwill re-load the
locale information.

Formattingdate and time
NowI wish to return to the Win32 date and
time functions, and link that topic with the
TULocale class. We want to be able to dis‑
play dates and times in a format chosen by
the user, either through the Control Panel
(thedefault)or through anapplicationdialog.

UnderWin32, we can use the Ge tDa t e ‑
Fo rma t and GetTimeFormat functions to
translate SYSTEMTIME structures into text
representations, using special formatting
codes.Forexample, the date format ‘ddMMM
yyyy’ represents strings of the form ‘04 Jul
1996’, while the time format ‘hh:mm tt’ can
give us ‘09:43 pm’. You can give these API
functions explicit formats or tell them to use
the user’s localedefaults.
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TheWin16APIdoesnothavesimilar func‑
tions. In general, the Win16 API provides
locale information, but no functions to help
use that information.

To port Ge tDa teFo rma t and GetTime‑
Fo rma t t o Win16, we could use the same
interface (ie parameters) for the Win32 ver‑
sion, but since some of these parameters (eg
the locale identifier) are meaningless under
Win16,wewouldbebetteroffprovidinganew
generic interface. The result is formatDate
and format Time, which arestaticmethodsof
TULocale. They take a SYSTEMTIME and an
optional format string,and returnthe format‑
ted result. The Win32 implementations map
directly t o Ge tDa t eFo rma t and GetTime‑
F o r m a t . The Win16 implementations just
iterate through the format strings, replacing
valid codes (eg ‘MMM, ‘hh’) with the appro‑
priate values:
cha r buffer [ 6 4 ] ;

SYSTEMTIME now ;
GetLocalTime ( & n o w ) ;
GetDateFormat (LCID_USER_DEFAULT,

DATE_LONGFORMAT,
&now, 0 , b u f f e r ,
s i z e o f ( b u f f e r ) ) ;

GetTimeFormat (LCID_USER_DEFAULT,
DATE_SHORTFORMAT,
&now, 0 , b u f f e r ,
s i z eo f ( b u f f e r ) ) ;

The last two date and time API functions we
will look a t are EnumDateFo rma ts and
EnumTimeFormats, which iterate through
locale-specific lists of date and time formats.
These functionspermitanapplicationtobuild
listsof formatstrings topresentto theuserfor
selection.

TULocale provides an interface to these
functions, TULoca le : :enumDateFormats
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and TULocale: :enumTimeFormats. These
versions have anadditionaloptionalparame‑
ter which anapplicationcanuse topass arbi‑
trary data through to the call-back functions,
suchasa dialogor window handle.

The Win16 versions of these enumerators
use internalstaticlistswhichprovideformats
suitable for most locales. Onmy system (NT
3.51sp2), theWin16 version actually provides
amore useful list than the nativeWin32 enu‑
merators, which only displayed a couple of
variations onthe same format. Youmaywish
to consider storing the format lists in a
STRINGTABLE, or even provide an interface
for the user tomodify the format lists.

The LocaleTest sample
All ofthe facilities discussedin this articleare
demonstrated in the LocaleTest application.
This is availablebyFTPor ondisk fromEXE
(seebox above left).All of the code was devel‑
oped usingBorlandC++ 4.53 with the OWL
library.Thecode isportabletootherC++com‑
pilers.ANSIC++compilers that supportb o o l
and s t r i n g will have the easiest time of it.
The demonstration programs are very OWL‑
specific, but implementing them usingMFC
orevenstraight C/C++shouldnotbedifficult.
With this approach there is not a single

lineofplatform-specificcode in i t ,eventhough
we are using functions such as G e t V e r ‑
sionEx which are nominally Win-32 only.
This application compiles without modifica‑
tion to aWin16orWin32 executable.Theout‑
putdoesvary oneachplatform(especially the
version information and date/time formats),
but this is to beexpected.

The moreplatforms,the merrier
All of the techniques discussed in this article
and the previous part are basedonmy expe‑
rience with the Jot application. Much of the
source code presented was taken from Jot’s
sourceor derivedfrom it. I reallywish I could
have just ported Jot to Win32 and dropped
Windows 3.x, but the market (and the users)
said ‘No’.SoI hadto redesignthe application
into its present form, and improvedmy skills
in creating portable code. Until the market
adoptsWin32 completely, many other devel‑
opers will be doingthe same.

With the right tools andtechniques, devel‑
oping applications that support a range of
platforms can benomore difficult than sup‑
portingoneplatform. a

When he’s not writingarticlesforEXE,devel‑
opingJot, or livingDilbert,MichaelJ Mar‑
shall is a softwareengineerforConnection
Software in NorthLondon.Michaelwrites in
C/C++ underWindowsandUNIX.Hecanbe
reachedbyemail asmichael@xon.co.uk,and
onhttp:/ /www.compulink.co.uk /~unicorn |.
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Usingn ewbottles
When changing language,
programmers want to bring
along as many of their old

idioms as possible.
Francis Glassborow

explains why this is not
always a good idea.

any programmers have
problems when moving to
a new language. If they
find that the new language
allows them to use an old

idiom, they donotstop andexamine the con‑
sequences in the new environment. On the
other hand, if the new language does not
support the old idiom they are likely to
blame the language, calling it inadequate,
badly designed etc.

Theessential ingredient for successful use
of idioms is to understandwhat they are for.
If you just copy a language idiomblindly you
will find it very difficult whenyouchange lan‑
guages. If you understand what you are try‑
ingto achieve,youwill usually find what you
need. If you donot, then you will needto dig
in to understandthe new language better.

Let us look at a very simple example,
that of implementingthe concept of amani‑
fest constant. Remember that this idea was
first introducedbyassembler levelprogram‑
mers to make their code more readable.The
idea is to remove ‘magic numbers’ by provid‑
ingvalues through a name.

The C solution
Most C programmers use the pre-processor
to fix this problem.The following is the stan‑
dardCmethod:

# define PL 3.1415926

In effect it is an instruction to the pre‑
processor to substitute 3.1415926 for all
appearances of PI in the code. The method
reliesonthe programmer's understandingof
the implications and can cause a few prob‑
lems, such as when using debuggers. How‑
ever, in the context of pure C written by
experienced programmers, it works well.
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The C++ version
C++ relies onscope in ways that were never
envisagedby the designers of C.C++ is care‑
fully designed to meet the needs of what I
call distributed coding. That is, an exe‑
cutable may use the w o r k of many program‑
mers who are working independently. If
they understand what they are doing, they
can encapsulate almost all their identifiers
in appropriate scopes. Unfortunately, the
pre-processor does not take scope into con‑
sideration. A single, i l l considered, pre‑
processor directive can shoot someone else’s
code. Another feature is that C++ makes
muchuse of type for such things asfunction
andoperator overloading. The useof casts in
#define can provide type information, but
their use would beunusual in C.

Very early onBjarneStroustrup included
features in C++ to help reduce the use of the
pre-processor.Unfortunatelymanyprogram‑
mers moving to C++ donot understand this
and continue to use the C mechanisms.
Mostly it works, but such code is defective
andwhen it fails the programmerwill be left
with a debugging nightmare. If only they
would learn to rewrite their manifest con‑
stants asin the followingexample:

const; double pi=31415926;

Useuppercase if youmust,but do usec o n s t
types for your manifest constants in C++.
This method provides the type information
C++ may need and respects both scope and
the work of other programmers.
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If you need a sound, compatible method for
C andC++ thenyou canget awaywithusing
an enum for integer constants. The c o n s t
route does not work in C if you need a com‑
pile time constant.

Another C++ problem
C tolerates global variables. It requires all
global variables to be statically initialised
(implicitly to zero unless the programmer
provides a compile time value), ie the value
must be available at compile time andmust
not rely on any user provided code. This is
too restrictive for C++ where user-defined
types may haveuser-writtenconstructors, ie
C++ global variables may have to bedynam‑
ically initialised. User-written code can
depend on other values which may them‑
selves come from dynamically initialised
variables. Everything is fine as long as the
problem is confined to a single file. Where
more than one file is involvedweare subject
to the whims of the linker, and we cannot
currently determine the order of initialisa‑
tion for globals defined in different files. The
simple answer is to avoid globals. Interest‑
ingly, we can do this in C++ by encapsulat‑
ingglobal objects in functions. For example:

M & Global () £
ca Mutype mt; // l a wA
relun, wit;:

The first key i slineA .The rules for s t a t i c
declarations is that thevariable is initialised
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the first time the path of execution passes
through i t . Subsequently that line will be
skipped. In real life,mt will probably call a
constructor that takes some arguments.The
second key to the methodis returninga ref‑
erence. This means that G l o b a l ( ) can b e
used in al l places where a variable of
M y t y p e can b e used.

With this slightly weird idiom, the point
of initialisation of mt is determined by the
flow of your program. It will necessarily be
initialisedat thepoint offirst use. If that ini‑
tialisation depends on some other variable,
its initialisationwill beforced tooccurbefore
the initialisationofmt .

Manifest constants in Java
ManyJava programmerswill come fromthe
C/C++ community. Some of them are going
to be puzzled by the lack of a pre-processor
coupled with the absence of enums and of
global variables. It may take them some
time to realise that all they need to do is to
use aclass. Forexample:

class Constomts &
pbc. stbicfialdale pi=3.H153;

Idher wmercal values s ichosphir ee.
3
Now anywhere you need to use pi, you just
write C o n s t a n t s . p i .Once you understand
how this works, you will find implementing
a replacement for enum straightforward.

Last month’s problems
Taking the second problemfirst.

Howmany errors are there in the follow‑
ingC++ code?

# includeCiostram.h7
wk main() £
int i=10;
i= i->iQ); // wee
col <i <<endl;
rdurn0;
5
As I write this column before the previous
one is published I have no idea what you
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have found. LineA is clear nonsense. I think
there are three errors, but I will settle for
one. I wi l l not settle for acompiler that
ignores the line without warning. Visual
C++ 4.0 does that. This kind of fault shakes
my faith in the compiler. I fi t does this, what
else is it doing? I find it hard to believe that
this is an isolated freak. I think there must
be a serious flaw in the parser.

This is not the only problem with Visual
C++ 4.0. Microsoft’s implementation of the
u s i n g directive for namespaces is wrong.
What it has done is what most members of
WG21/X3J16 thought was right unti l last
June. However Microsoft participates in
X3J16 andsoshouldknowtheunderstanding
that resultedfromanelectronic seminar dur‑
ingmid-June lastyear. Sixmonths is enough
time to correct a compiler that has been
designed with object-oriented technology.

When are corporate users going to start
demandinghigherquality? Individualscanbe
excused for beingdazzledbygoodmarketing,
but corporates should bemore perceptive. Do
not blame Microsoft, it is just responding to
the demands of the market place. In a sense,
you are all gettingwhat you deserve.

Back to the first problem
What algorithm should you use to select a
small random sample from a large popula‑
tion, even if your pseudo-random generates
many repeats.

The algorithmI used lastmonth is inap‑
propriate because it requires storage for
every member of the source population.
Even if you have storage for a million num‑
bers, initialisingsuch storage is inefficient.

Given a suitable randomnumber genera‑
tor (ie one with sufficient rangeof values) the
simple solution is to select anumber and test
it against the set of already selectednumbers
(the first selection will be free). If you find it
duplicated, select again and repeat the tests.
Repeat this procedure until you have the
required set. When selecting a small sample
from a large population you will usually find
that this works in a reasonable time. But
there is always the risk of a pathological
instance.The largertheproportionofthepop‑
ulationthehigher the riskofduplicatesdelay‑
ing completion, or even locking up. If this
puzzlesyou, think about usingthis methodto
select 999999 items from amillion. Is there a
way toselect asample fromalargepopulation
without ever having to re-select andwith no
more storage than that to store the sample?

To keep things simple, imagine that you
want to choose six numbers from twenty (1
to 20).Assume that youhave already chosen
five numbers from 19 (1 to 19). Now all you
need to do is to select one more. Generate a
randomnumber in the range 1to 20. Test to
see if it is one of the five that have already
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been chosen. If it is, choose 20 instead, else
use the random number. This means that
there are six chances of choosing 20, one in
its own right and five as a substitute for
duplicating one of the five already selected.
At worst you must make one call to the ran‑
dom number generator and five compar‑
isons. Now, all you have to do is to choose
five numbers from 19in the same way.

Stepping back through the sequence we
find that we must first choose one from the
first 15, then one from the first sixteen sub‑
stituting 16 if our second choice duplicates
the first. And soon t i l l wechoose the last
from all twenty. At each stage we deal with
a duplicate by replacing it with the largest
number available at that stage (which can‑
not have been chosen previously because it
was not available earl ier)

This algorithm has a predictable worst
case that is independent of the size of the
population from which you are selecting. If
you want to choose aset of:n youwill needto
maken calls to the randomnumber genera‑
tor and a maximum of n (n -1 ) /2 compar‑
isons.You needn units of storage.

I am indebted to Jon Jagger for remind‑
ing me of this algorithm which was discov‑
eredby Bob Floyd (a TuringAward winner)
and published by Jon Bentley. You can find
it in MoreProgrammingPearls, a collection
of Jon Bentley’s columns from Communica‑
tions of the ACM. This and the preceding
Programming Pearls should be required
reading for all programmers.

This month’s problem
Youwish t ouseq s o r t ( ) t oorder a narray o f
objects of type T. Youneedtowrite acompare
function to implement whatever ordering
rule you are going to impose. What should
your code be up to the second semicolon? If
you think you do not have enough informa‑
tion then you are probably one of the major‑
i ty of programmers who do not know how to
write a compare function for q s o r t ( ) .

Finally
Why do so few of you investigate member‑
ship of ACCU? Judging by my experiences
when presenting C++ training every C and
C++ programmer would profit from mem‑
bership. Findingout more about ACCUonly
takes a letter, an email message ora tele‑
phone call. a

Association of C/C++ Userssubscriptions:
individual £14, student £7, corporate £75,
Overload& C++ SIG£15 (+ACCUmem‑
bership). Forfurther informationabout
ACCUwrite to Francis Glassborow, 64
SouthfieldRoad, Oxford, OX4 1PA, ring
01865 246490 or email (wi thout contents)
info@accu.org.
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“Keon Re II DEO TRAINING FOR C & C++
F u n c t i o n Pointers

t Add({int F i r s t , int Secongigag,

First + S e c o n d ;

F i r s t ,
Second)

First - S e c o n d ;

T h e C V i d e o C o u r s e
This comprehensive training c o u r s e ,
takes you from beginner to proficient
C programmer in the shortest time
possible. Designed specifically for
Video, the course features advanced
display techniques to produce a
visually stimulating presentation. By
keeping your interest level high, the
video ensures that your retention level
is also high. The entire C language is
covered in 13 hours of video.
Including the time spent working through
exercises, you should be able to complete
the course in approximately 60 hours.
Even though you may not know
anything about C when you start the
course, you should bea proficient C
programmer by the time you finish.
You can use the course with any
standard C or C++ compiler.
In addition to teaching C, this course is
also designed to build the foundation
you need for learning C++.

V i d e o Tr a i n i n g Benefits

Remarkable value
One week's training course £1295
Personal Edition Video Course £ 200

You Save £1095

On Site Training (For Ten) £6500
Company Edition Video Course £ 500

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

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

false

t r u e r R

ol result = falses

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

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

W h y Si l i con River
Video Tr a i n i n g
"Both products show video can be an
excellent medium for training"

PCW magazine
"Recommended" EXE magazine

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

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

£249.99

£399.95

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

Advanced C++ Video Modules

£149.95

£249.95

£399.95

Personal Edition-Currently Available
Exception Handling & £ 49.95
Standard Template Library £ 49.95

Available Summer 96.
Templates (Personal Ed i t ion ) £ 49.95
Iostreams (Personal Ed i t ion ) £ 49.95
Combination Set (a l l 4 modules) £149.95
Company Packs E£TB.A.

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

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

Offer valid until 30 /4 /96
*Please add £10 delivery and VAT to all orders

S E E  h t t p : / / w w w. s i l i c o n r i v e r . c o . u k



PUTAN ENDTO
CLASSSTRUGGLES.

uct from Sheridan Software that will
change the way you use classes in Visual
Basic 4.0. It adds feature abil‑
ities that make Visual
more oop-like, more powerful and easier

creating reu‑

sthat inherit functio
from other es is as simple as point‑
ingand clicking. And overriding inher‑
ited properties or methods

Whether developing alone or as

tool for both the novice and experienced
Visual Basic Developer.

IntroducingWinAPI OBLE
WithWinAPI Oblets you never have
to declare API functions or constants.
Simply ension the Oblet that con‑
tains the API functions y o u want to use,
and you're ready to access methods and
properties immediately! ClassAssist lets
you take advantage of Sheridan’s advan‑
ced Oblet technology today

For example, to use atimer Obiet from within aclass:
Dim MyTimer as New ssTimer
MyTimer. Interval =250 ‘milliseconds
MyTimer. Connect Me, “Alarm” ‘calls the ‘Alarm

method of your class
‘when the timer expires

MyTimer. Enabled =True ‘starts the timer

Sheridan
ReusableComponents and Productivity Tools

IntroducingClassAssist- the RevolutionaryClass Manager for Visual Basic 4.0

ClassAssist
G sa revolutionary new prod‑ passa Va ¢Theheartof the ClassAssist IDEis theClass Explorer.It shows the relationships

i ene between all classes in the current library in aneasy to readoutline view
¢Right-clickthe mouse in theExplorer toderive anewclass, edit propertiesand
methodsofanexistingclassorcheckin/checkout classes inashared library

* ClassAssist letsyou organise your class hierarchies intomultiple libraries
and letsyou decidewhether alibrary isprivate or sharedwith the team

©The ability to create anewclass that inherits functionality from an
existingclassmakesyou moreproductiveand encourages code reuse
* UseClassAssist to create libraries of reusable classes that can be
shared byall developers in your group. Create visual classes like
specialised listboxes, or make non-visual classes that encapsulate
importantbusiness rules

©Visual Classes are derived fromone of six supplied baseclasses. Listbox,Combobox,
CommandButton,State Button,Textbox and Canvas. Bycreatinganewclass that is
derived fromone of these six classes, you can create specialised custom controls to
use in your project
©For those special situationswhere you need toprocess specificWindows” messages,
ClassAssist letsyou defineaclass message map which causes messages of the
chosen types to berouted to amethod in your class for processing

* Clas: t walks you through the process of definingmethods for
your classes.You can even defineoverloadedmethods -i.e.,
methodswith the same name that take different sets of parameters

CONTEMPORARY
Sf

Contemporary Software
Tel: (01727) 811999. Fax: (01727) 848991.

E-mail: cssales@contemporary.co.uk

Manufacturer's List Price:
£175 plusVAT

&, CIRCLE NO. 583
for the Visual Developer Contemporary Software,Abbey View, EverardClose, StAlbans, HertfordshireAL12PS

1995 Sheridan Software S y s t e m s , Inc. All rights reserved. ClassAssist, Oblets and theSheridan logo are trademarksof Sheridan Software S y s t e m s , Inc Visual Basic and Windowsare reg i s te red trademarks of Microsoft Corporation



Installing
the cheap

ike many developers, when I
had my application ready to
ship, help file spell-checked,
R E A D M E .TXT referring to the
current version, etc I was faced

with the problem of gett ing the product
installed on the user’s system? In earlier
versions I just put the instructions in the
README.TXT,but that ishardlyhelpful, is
it? So I looked at the specs of some of the
major installation kits talked about on Cix
and the Internet.

The Wise Installation System was fre‑
quently mentioned with lots of favourable
comments, so I downloaded the shareware
version. Unfortunately,at £149 for a license,
it was a too expensive formy requirements ‑
I would need to sell eight licenses of my £20
shareware p rog ram just to pay for the
installer.

TheWin32 SDK (aswell asthe Microsoft
and Borland compilers) includes a special
version of Stirling InstallISHIELD, another
well-received installation package. It’s ‘free’
once you buy the SDK or compiler of course.
I thought it mightdothe trick. Then I looked
through the on-line help and the examples,
and ran for cover. InstallSHIELD is not for
the faint ofheart,and in my opinion requires
far too much work to create an installation
k i t just to copy a handful of files. Another
deficiency is that the SEversion distributed
with the SDK only supports 32-bit installa‑
tions; my product needs to be installed on
Windows 3.x aswell. Stirling’s full k i t does

‘Design the appearance of the main Installwindow.

“Deine which components {i any} are optionally installed.
List ofthe fies inthe application and describe each.
Assign the application's files tospecific distribution disks.
‘Setup Program Manager groups} and assign icons.
List andassign any changes or additions to .INI files.

The text ofthe closing “Yead:me” screen.
‘At end ofinstallation, quit osun program. ofrestart Windows.

supportWindows 3.x, but costs around£500,
which is way out of my league. For more
informationontheWise and InstallSHIELD
installationpackages,DaveJewell reviewed
them ( in some depth) in the November and
December 1995 issues ofEXE.

Another problem with both packages is
that they would have added quite a lot of
overhead to my distribution in the form of
the installer binary and support files; in the
world of shareware, 200 KB can make the
difference between an application being
downloaded or ignored.

Not only the developer ofshareware/free‑
ware software has a need
for cheap installationpack‑
age. For instance, the in‑
house developer or the
support teammight needto
distribute a new Delphi or
Visual Basic applet they
have written to colleagues
(o r c l ien ts ) who are less
than computer literate.
They want a small installa‑
tionk i t soit can fit onasin‑
gle floppy, but it cannot be

Figure 1 - Install/Easy’s creation editor
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expensive because they do
nothavethebudget.Where
can you find a cheap,
usable installationpackage

EXE: The Software Developers’ Magazine
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Doyou need to pay £200 and up
to get a goodWindows
installation package?

Michael J Marshall says ‘No!’,
and shows that good software

does come cheap.

which wil l not bloat your package? The
answer is shareware.

Shareware installers
The shareware method of distribution
(whichcan besummarisedas‘Trybeforeyou
Buy’) works extremely well for installation
packages. You can download a number of
alternatives from the Internet,Cix, or Com‑
puServe,andgive them all a run-throughfor
the cost of on-line time. One package wil l
probably take your fancy and meet your
requirements, soyou register i t . That is
much more difficult to do with commercial
packages (‘Buy before you Try’).

Some of the terminology I will use in this
article should be defined now: An installa‑
tion kit iswhat yougive the user to install an
applicationona computer;it maybe.ZIPfile
or a floppy disk. An installer is the program
(usually called either INSTALL.EXE or
SETUP. E XE ) which controls the installa‑
tion process,usually by processingan instal‑
lation script (often called SETUP.INF). An
installationpackage is anapplication that is
usedto create the installationk i t whichwill
contain the installer and (usually) the
installation script.

For this review, I downloaded a number
of shareware installation packages, and
have selected six of these for comparison.
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cle! “We choseA nf becauseof its
CM. functionality and itsflexibility which
ie usto emulateandimprove
manualproceduresalready in place
‐ DavidGilmore,Charterhouse Bank
‘A l lChangewas chosen because i tprovidedfullchange managementfunctionalityfrom
change request to code implementation,
integration with our development environment
and officeautomation systemandalmost total
userconfigurability.”
‐ Tony Collins, Employment Service
“We choseA l l C h a n g e because i t had
alreadyproveditselfelsewhere within Racal
andit matchedour requirements”
‐ Dave Harmer, Racal Research

What isAliChange ...
A l i C h a n g e isacomplete change control and configuration management system that may be
tailored to site andproject requirements. It is adatabase based system enabling it to knowabout the
relationships between items and to control off-line items such ashardware or paper documents, as
well ason-line files. Its unique action triggers enable A l i C h a m g e to actively participate in enforcing
procedures. It is atruly unique configurablesystem enabling it to match your specific requirements.

Configuration item identification
Version control
Workspace management
Baselines
Bug tracking
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 backed by

aliChange -clactutipre|Is e l i n eCRMonitor Info MiscFunction Window Help

I.) | @le le lw lex]BOTS ) < ]) | («>> Fea)

ou r outstandingsupport.
Platforms:A l i C h a n g e is available for

Windows and UNIX. &, CIRCLE NO. 584 Quality toolsforprofessionalsoftware developers

INTASOFT L IM ITED, Tresco House, 153 Sweetbrier Lane, Exeter,
EX13DG, England - Tel: 01392 217670 - Fax: 01392 437877



The capabilities of these packages range
from very simple no-frills installations to
full-featured installations which rival the
more expensive commercial packages.As for
price, the most expensive package reviewed
costs less than £35.

To test out these packages, I created
installationkits for the 16-bitand32-bit ver‑
sions of my shareware program, Jot. Both
versions require application files to be
copied to theuser’s chosendirectory,andthe
16-bit version requiresCTL3DV2.DLL to be
installed into the Windows SYSTEM direc‑
tory if not already present.Finally,Program
Manager items need to be created for the
application and help file. The intention is
not tostress the installationpackages,but to
use them in a common real-world task for a
small application.

The packages reviewed here are:
Install/Easy 1.6, Phillips InstallMaker 1.0,
FreemanInstaller2.2c, O’Setup 2.1,YAWPI
1.2, and SVInstall 3.13. At the time of writ‑
ing, these were the most current versions I
could find on the Internet; newer versions
may have been released in the interim
which address any deficiencies noted here
andadd new features. See the table Contact
information to find out where to download
them from. Al l the packages tested areWin‑
dows 3.x applications. They all r u ncorrectly
under Windows NT 3.51sp2, but of course
youwill notbeable to take advantageof long
filenames or the Registry.

Install/Easy 1.6
The Install/Easy package, written by Kurt
Herzog, is just what the name suggests: a

Figure2 ‐ Phillips InstallMaker screen shot
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small, simple installation package. The
installation k i t is created and modified
through an editor (see Figure 1),which lists
each step required to define your kit. You
just follow the instructions, and in a few
minutesyou can havea basic installationki t
ready for distribution.

The installation ki t can support a lan‑
guage other than English by selecting an
optionwhen building the kit, and including
the appropriate language DLL. Most Euro‑
peanlanguages are supported,which is good
news for EU developers, but for other lan‑
guages (such as Japanese), you should con‑
tact the author for availability.

Install/Easy is not as full-featured as
some other packages in this review, bu t I
hadnodifficulty in creatingmy application’s
installation kit,which is among the smaller
at 537 KB for Windows 3.x. If you are devel‑
oping for Windows 95, Install/Easy does not
include an uninstall facility, arequirement
for theWindows 95 logo.

Other features of Install/Easy let you
defineup to threeoptional componentgroups,
set the timestamponapplicationfiles, andlet
you modify the look of the installer back‑
ground (text, font, colour, location).

Registering Install/Easy costs $29.95
(£20), which makes it one of the cheapest
packages reviewed, but youwill have to pay
via US$ cheque/money order or Com‑
puServe SWREG, as the author does not
accept credit cards.

Phillips Install Maker 1.0
If you need to install a very small package
(say under ten files), and you do not have
any unusual requirements, then Phillips
InstallMaker shouldbeconsidered.

The interface is very simple (see Figure
2). You add files to a list, make a couple of
choices about what to call the installation
andwhere the default directory is,andpress

EXE: The Software Developers’ Magazine
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a button to make y o u r installation k i t .
Unlike al l the other packages in this
reviews, InstallMaker creates a single exe‑
cutable file, INSTALL.EXE, containing the
entire kit. For in-house distributions, a sin‑
gle-file installation kit can bequite useful ‑
the user launches it and the installation
begins, no fiddling with PKUNZIP. If you
plan to upload the ki t to a BBS or FTP site,
you will probably have to Zip i t , as few sites
accept executable archives these days
because of virus risks.

On the down side, you cannot save what
youenter intoInstallMaker’sinterface,which
is anuisance for all but the smallest installa‑
tions. The installer does not seem to under‑
stand sub-directories (eg c:\alpha\beta), so
your applicationwill have to beinstalled in a
top-level directory.There is noon-line help.

Install Maker hasa registration fee of
$25 (£16) . Most of the other packages
reviewedarecheaper andhavegreater func‑
tionality, but Install Maker can generate a
simple ready-to-ship k i t faster than all the
others. The author only accepts cheques or
money orders.

Freeman Installer 2.2c
The large size of the Freeman Installer
package (1.26MB )mightmakeyou hesitate
to download it ,but youwouldbemissingone
very powerful installation package. A prod‑
uct of TipTec Development in Australia,
Freeman Installer is probably the most
fully-featured package in this review.

The core of the product is theConstructor
application, which provides an interactive
environment for creating and modifying
installation kits; like with a number of the
other reviewed packages, you cannot easily
modify installation kits by hand. To use the
package, you are very strongly advised to
readthrough the four tutorial files provided.
The tutorials are in Windows Write format

Figure3 ‐ F r eeman Installer’sevents dialog
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but how do we get there from here?”

up UNIX without sacrificing your budget, timelines and quality? Making the
transition to a new development environment means changing and checking
thousands of lines of code, usually without the necessary tools or training.

The move from UNIX to NTdoesn’t have to be expensive or time consuming.
MKS customers do it everyday with MKS Toolkit. Rely on the KornShell on NTto
move your UNIX code over with minimal changes. Only MKS Toolkit’s tape util‑
ities allow you to read all your archived information onto your new NTmachine,
giving you the power to access and use stored information.

FortuneMagazine’s top listed companies all use MKS Toolkit. Discover how MKS
Toolkit can help you leverage your investment in your valuable code base. MKS
Toolkit 5.1 is acomprehensive suite of 190+ software development utilities for
the PC. You'll find powerful new tools such asgraphical scripting for Win3z,
customizable toolbars for Windows 95, and enhanced NTsecurity support.

XN> Z
{kit|

Now Features:
* Graphical scripting for Win32
* Customizable toolbars for Windows 95
* Enhanced NTsecurity
* Native 32-bit utilities
*CD ROM
“MKS Toolkit turns Windows NTinto a world-class
set of commands and utilities. | wouldn't run
without i t . ”
- Tom Yager
Open Computing Magazine

O17! 624 0100
http://www.mks.com
Email: uk&mks.com

Mortice Kern Systems (UK)
Ltd
239 Kilburn Park Road

MKS Toolkit. A developer’s best kept secret.
Now supports Windows 95! (also available for DOS and OS/2)

Your challenges are our challenges. All people depicted in this ad are MKS personnel.

30-day unconditional money back guarantee.
(C) 1995 Mortice Kern Systems Inc. (MKS). MKS a n d MKS Toolkit are registered trademark of Mortice Kern
Systems Inc. All other trademarks acknowledged.

23, CIRCLE NO . 585

London NW6 5LG
Fax: 0171 624 9404
Alternatively, contact:
System Science
Tel: 0171 833 1022
Grey Matter
Tel: 01364 654 100
Admiral
Tel: 0276 692 269

MORTICE KERN SYSTEMS INC.



andcontain plentyofannotatedscreenshots
to guide you step-by-step through creating
increasingly complex installation kits.
Unfortunately,while the tutorials werevery
useful, the on-line help is quite sparse, and
fails to document sufficientlymany features,
especially details about the various com‑
mands available.
Like most installation packages, you

define the elements of your installation,
which files go where, and what Program
Manager items to create. Freeman Installer
supports drag-and-drop in most of i t s
dialogs, allowing you to drop files from the
File Manager, or to re-order items in list
boxes. You can customise almost every facet
ofthe installation through the events dialog
(see Figure 3), which allows you to edit the
installation script. Freeman Installer’s
scripts support variable assignments, string
and integer expressions, conditional execu‑
tion, andcommands for accessingandmodi‑
fying the environment. Even the most
complex installations can bebuilt.

One of the problems with many installa‑
tion packages is the size of the installer pro‑
grams, where you may need 300 KB of
executables and DLLs just to prompt for a
directory and copya few files into it. Free‑
man Installer can create two types of
installers ‐ interpreted and compiled. The
interpreted installer is generic and works
likeother installersand processes the instal‑
lation script. A compiled installer is much
more interesting. When you ask Freeman
Installertocreate acompiled installationkit,
it generates aC++ sourcefile containingcode
equivalent to the interpreted installation

Wizard needs toknow ileabout how
you want the main window to look during
installation

“The tite isthewindow name known10
Windows. The header is shown athe top of
the main window. the header 8! the botom

tyouchoose to display @bamep. t w i l lbe
window.
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script, and invokes your compiler (Visua l
C++ 1.5or BorlandC++) to buildadedicated
installer for your kit. Among the advantages
of using a compiled installer is that it is
smaller (about 100KB savings in Jot’s case),
there is no installation script which can be
hackedor damaged, and it is faster.

Freeman Installerdoes not use the stan‑
dard Microsoft compression engine for com‑
pressing files, opting instead for Info-ZIP
compression,which gives compressionbetter
than COMPRESS.EXE and closer to that of
PKZIP. For on-line distribution, you won't
see muchbenefit ( i t will beZipped after all),
but a disk-based distribution wil l require
less space (and fewer disks) than one using
COMPRESS.EXE. These compressed files
are readable by ZIP tools such asWinZip.

Another major feature of Freeman
Installer is an uninstall facility which you
canoptionally enable inyour installationkit.
The uninstaller has a few nice touches, such
asgivingthe usera listofwhat it is about to

Table 1- Installerfeatures

do and allowing him to edit that list before
continuing. If the user terminates an instal‑
lation before completion, the uninstaller ( i f
used) will be invoked, allowing the user to
undo the installation so far; this is a very
user-friendly facility, and a requirement for
Windows 95 applications desiring the
Microsoft logo.Finally,the installercan sup‑
port multiple languages ( o n e at t ime),
includingJapanese.

Surprisingly, Freeman Installer is only
$30 (£20) for an author license,which is an
incrediblygoodprice for aproductwith these
specifications. With a feature set rivalling
the ‘bigboys’, you would bemad to shell out
£150 plus for acommercial packagewithout
evaluating this one first.

O’Setup 2.1
O’Setup, by Celtech Software of California,
uses the Wizard paradigm now familiar to
Windows 95 users. Unfortunately and con‑
fusingly, O’Setup’s Wizard does not provide

EXE: The Software Developers’ Magazine

Figure5 - SVInstall’s user interface
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Install/Easy Kurt PHerzog, 1440 NETenth Street, Grant Pass OR9 7 5 2 6USA
72122.2023@compuserve.com fip:/www.winsite.com/pe/win3/util/instez16.zip

PhillipsInstall Maker EdwardPhillips,234 Central St Suite 8, Newton MA02166, USA 73632.1521
@compuserve.com

FreemanInstaller

YAWPI

ftp://www.winsite.com/pe/win3/util/pinst102.zip

winsite.com/pe/win3/utivosetup21.zip
aesToronto, OntarioM4N3R1,Canada

http://www.rtlsoft.comfip/sre.ea ic.ac.uk/pub/packages/simtel/win3/install/yawpit2.zip

‘stevensr@cadvision.com
SoftVentures, Box22183BankersHall, Calgary,AlbertaT2P4J5Canada

fip://sre.doc.ic.ac.uk/pub/packages/simte/win3/sysuti/svi313c.zip

Table 2- Contact information

the interface you expect with a proper Wiz‑
ard. You create an installation k i t by pro‑
gressing thougha series of dialogs (Figure
4), entering files and prompt information as
you go. Unlike proper Wizard dialogs, you
cannot backtrack to change or reviewearlier
options,whichcan bequite a pain.Whenyou
get through to the end, the O’SetupWizard
compresses andcopies your files intoa direc‑
tory for you to put ondisk or intoa ZIP file.

If you want to modify the installation
script at all, you cannot use the Wizard; you
have to modify the script file manually. The
script language is quite straightforward,but
you loose the benefits of syntax checking.
Besides the usual file copyingand .INImod‑
ifications, installation scripts can also
unpack ZIP files. There is no foreign-lan‑
guage support, but there are tools for setting
file timestamps andsplitting largefiles to fit
on disks. An unusual feature of O’Setup is
the ability to access user-provided functions
in aDLL,which allows the developer to per‑
form additional installation tasks not possi‑
ble in O’Setup.

At $50 (£33), O’Setup is more expensive
thanother packages, but does nothavea fea‑
ture set to match. You can register by
cheque, or by credit card with PsL ( th is
incurs a surcharge).

YAWPI 1.2
YAWPI, which stands for Yet Another Win‑
dows Program Installer, is the product of
Rightto LeftSoftware in Canada.There is no
user interface tocreate installationscripts in,
you have to provide two script files for the
installer. The first provides commands, the
other ProgramManager entries. There is no
on-linehelpfile,just atext file referencingthe
commands available to scripts.

YAWPI does not use Windows compres‑
sion, instead relying on an incompatible
scheme usingafreeware archiveutilitycalled
AR (similar to the Unix tool). You compress
filesby storingthem in archives createdwith
AR. You cannot put files for the WINDOWS
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or SYSTEM directory into the same archive
as other application files, because the com‑
mands for unpackingarchivescannot unpack
files intomultipledirectories trees (ie files for
\a and \a \b can be in one directory, but not
files for \c \d and \e\ f ) .

The installation script uses aliases $dfor
the destination directory and $w for the
WINDOWS directory,but there is not a sim‑
i lar alias for the SYSTEM directory, which
has implications for Windows NT and
shared network installations. Other com‑
mon features such as component groups are
not supported.

You can register YAWPI for $29 (£19), or
$79 (£52) to get the full source code, credit
cards accepted. YAWPI is very basic, but it
did produce the smallest installation k i t of
a l l the packages reviewed, about 56 KB
smaller than the second-place package.

SVinstall 3.13
SVInstall, by Canadian firm Soft Ventures,
is distributed asaWindows 3.x installation
package, but registered users receive NT
and Windows 95 versions, permitting plat‑
form-specific installation kits to be created;
it is the only package reviewedwhich has a
32-bit version.

There is a user interface for defining the
installation k i t (Figure5), but it is not par‑
ticularly robust and allowedme to create an
installation which did not work because of
incorrect entries; more checks should have
beenmade. There is an on-line help file, but
even so I found creating the simple test k i t
more time-consuming than it should have
been.

SVInstall has few features, andat $42.95
(£28) is expensive compared to other
reviewed packages. You can register by
cheque, money order and CompuServe
SWREG,but not by credit card.

Comparing them all
To conclude the review of these packages, I
have compiled a table summarising some of
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the features of each package (see Table
Installer features). Facilities shared by al l
reviewed packages, and those you would
rarelyuse,are notlisted.Regardingthe forms
of payment accepted: all authors accepts
cheques and Money Orders (MO) in their
native currencies. Those who accept credit
cards (CC) accept at least Visa, MasterCard
andAccess.The SWREGoption is only avail‑
‘able to CompuServe members. With this
option the price of the shareware is debited
directly on the member’s CompuServebill.

With each packageI created an installa‑
tion ki t for Windows 3.x and Zipped it up,
ready to upload to an FTPsite. The Ki t size
row in the table summarises the sizes of
these kits. In general, smaller is better, but
the features of the installer also need to be
taken into account.

To locate any of these packagesor to con‑
tact their authors,Table 2providesmailand
email addresses, phone numbers, and any
URLsI could find. Most of the packages are
available on the WinSite (CICA) FTP site
and any of its mirrors (ftp:/ /sre.doc.ic.ac.uk
is the mainUK mir ror ) .

Which is the best shareware installer?
There is no quick answer for that. The one
that is best for you is the one that meets all
of your requirements, and this article should
give you some entries for your own shortlist.
Ihave reviewedonly six packages here, and
there are more on my disk that did not get
into this article.

Overall, there are two packages in this
article that shouldbeon everyone’s shortlist:
Install/EasyandFreemanInstaller.The for‑
me r is well-suited for creating a simple
installation kit quickly, and the latter gives
you a lot of power for complex installations.

Shareware developers have beenproduc‑
ing some great programs over the years, a
few of which can compete with larger com‑
mercial ventures on a feature-for-feature
basis. Don’t ignore a software package
because it is not distributed by the tradi‑
tional retail channel: you may be ignoring
just the package you are lookingfor. a

Whenhe’s not writing articles for EXE,
developingJot, or livingDilbert,MichaelJ
Marshall is a softwareengineer for Connec‑
tion Software in NorthLondon. Michael
writes C/C++ under Windows and UNIX.
He can bereachedbye-mail as
michael@xon.co.uk, andhis homepage is
http:/ /www.compulink.co.uk /~unicorn/.
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ExpertAssistance
Visual Basic is great
for rapid application

development, but it’s not
the easiest environment

to maintain other people’s
code in. Neil Hewitt

looks at a tool which aims
to make life for the VB
developera little easier.

he Visual Basic ( VB ) developer's
life is not always a happy one.
VB is suited to rapidapplication
development (RAD), but when
applications begin to grow larger

it can bedifficult to see the whole picture;
even more sowhen many programmers are
working on the same project. Managing a
large VB project betweena team of program‑
mers can be almost as time-consuming as
writing the whole application from scratch in
C++. Plus, when a new programmer has to
take over someone else’s VB project, he will
have to inherit a complex series of notes and
recordsmade over the course of the project ‑
assuming there are any. Either way there
will be a significant acclimatisation period
while the new developer gradually finds his
way around the whole project.

Visual Expert Developer Edition (VE-D),
from Visual Software Engineering (VSE),
aims to change all that. The packagewas con‑
ceivedspecifically asa support tool for Visual
Basic,andworks with VB 3.0 and4.0 projects.
It is aWin32 application which runs under
Windows 95 NT, or Windows 3.11 with
Win32s installed. Although VE-D itself is 32‑
bit,youcan use it towork on 16-bitVB3.0pro‑
jects. VE-D consists of three major parts: the
Visual Basic Analyst, the Bug Tracker, and
the Traceability Expert. All work in a similar
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fashion and together simplify the task ofwrit‑
inga largeVisual Basic program.Onceyou've
got used to the terminology which VE-D
employs ( s e e ‘A Visual Expert glossary’) it
quickly becomeseasy to use.TheVisualBasic
Analyst is the first toolyou'll usewhendeploy‑
ingVE-D ina real-lifeVB project. Before you
canwork with the Analyst, you must create a
VE-D module which references a VB project
file.Youcan specify any customattributesyou
want themodule to haveat this point,andit’s
worth bearing in mind that this is the only
place where you can do this, so plan ahead.
Whenyoucreate themodule,VBAnalystgen‑
erates an image file of the whole project
including code modules and forms together
with DLLs, OCXs and other external compo‑
nents referenced. It is from this imagefile that
the Analyst does its stuff. I felt that this was
good from a security point of view as it leaves
your VB files untouched unless you choose to
letVE-D comment your source code (o fwhich
more later) .

Consulting the Analyst
The main display of the Analyst is a two‑
dimensional tree-structured diagram (see
Figure 1), listing the component parts of the
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project (forms,modules,OCXs, etc) in ahier‑
archical format.The tree only showsamini‑
mal amount of information to begin with,
butclickingonanitemexpandsall branches
from that point. Itemsare colour-coded,with
extra symbolsusedwhere necessary, sothat
you can easily track down the object you
want. You can enable graphical linkswhich
trace a visible path between components
calling or depending on each other. I found
that this cluttered upthe display, andwhen
not needed I switched it off. In fact, in order
to use VB Analyst fully Iwould recommend
that you havea display resolutionof at least
1024x768and a 15”monitor: there’s a lot of
information to pack into a relatively small
space, especially as theAnalyst always tries
to scale the tree so that it fits on screen.

Doubleclickingonanobject bringsup its
Visual Basic Element dialog: here you can
set basic attributes suchaswhether the ele‑
ment has been tested and/or completed, the
completiondate, andsoforth.A text boxdis‑
plays information about the object, depend‑
ingon its type. If you select a subroutine the
box displays theparameters it takes andany
comments placed at the headof the subrou‑
tine, for example.You can alsoview andedit
the user-definedattributesyou havecreated
for that project. These features are designed
to make it easier for a developer to check
which parts have been finished and which
need more work, and the user-defined
attributes allow for a degree of flexibility;
you might create a custom field to note
which developer should tackle which prob‑
lems,or leavenotesbehindfor someone tak‑
ingover work on your code.

The tree view is not the only way that VB
Analyst can display i ts information: also

available is aworksheet view (seeFigure 2),
which lists all the same information in a
properly annotated format. You can amend
the layout to suit your project, each of the
columns can be configured to display any of
the attributes of the element, or indeed the
results of a variety of operations (or ‘tools’)
built into the system.Oneexamplemight be
to keep a log of feature requests alongside
the object to which they apply. Asa final
touch, you can print out the tree or work‑
sheet views for off-screen study ‐ bearing in
mindthat a large project wil l have difficulty
fitting onanA4 sheet ‐ or export the work‑
sheet in a variety of formats includingRTF,
TAB or comma delimited spreadsheet, and
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HTML. You can allow VE-D to comment
your source code, where each subroutine is
prefixed with i ts attribute information
which you can then see from within the
Visual Basic environment.

VE-Dallows you to filter the information
displayed in the chart, according to general
or special rules. The General Filter accepts
standard boolean operators, while the Spe‑
cialist Expert filter provides a number of
special pre-programmed options, such as
showing only objects which are behind
schedule, or only those with openbugs.This
feature I found useful when trying to work
out which parts of a large project needed
attention because I had taken the time to
useVE-D from the start ofi t . In the first ver‑
sion I lookedat (1.0), the search and replace
tool was not working due to a bug. VSE’s
Web Site (http:/ /www.softeng.com) carries
a path to version 1.0a for anyone with ver‑
sion 1.0which fixes this.

Interfacedifficulties
I had some problems getting to grips with
theVE-D interface.VSE haschosento make
extensive useof dialogs rather than controls
or menu commands. VE-D does havea tool‑
bar (as shown in Figure 1) for some of the
main functions,but far toomuchof the func‑
t ionality of the program resides in the
inscrutable dialogs which seem to multiply
with every function you select. Often, click‑
ing a button in one dialog simply leads you
to another. This can be quite confusing, and
certainly is laborious.

It took mea few hours to realise that the
dialogs in VE-D are almost all modeless, and
donotneedto bedismissedafter use.Thesoft‑
ware makes sure that all dialogs are updated
wheneveryou select anewelement,soit’sper‑
fectly possible to leave the dialogs open and
on-screen for instant access while you work.
The only downsideof this is that they take up
far toomuchscreen real-estate and leaveyou
wishing for a 1640x1280display!

Hopefully in the next release VSE will
take a leaf out of Corel Draw’s book and
makethedialogs small andcompact roll-ups.

Bug hunting
The second part of VE-D is Bug Tracker.
Bug Tracker modules are generated along
the same lines asVB Analyst modules,with
the opportunity to define custom attributes
at creation time. Once set up, the module
opens with a blank worksheet anda dialog
allowingyou to create different kinds ofbug
record(includinggenuine bug,customer bug
report, suggestions, etc) which then appear
on the worksheet.

Bug Tracker can make use of the filter
tools, although the Specialist Expert facility
hasa different selectionof tools in this mode,
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with options to display only serious bugs, or
recent reports, or just those which have been
fixed,etc.Youarenotlimitedto the worksheet
view, either,asBugTracker databases canbe
displayedin the hierarchical tree format.

Bug Tracker will appeal to development
teams muchmorethanto individualdevelop‑
ers (whoneedto track bugsbutdon’t needthe
extra project management features). You
could do everything that Bug Tracker does
usinga conventional database,butwhere VE‑
Dscorespointsover that approachis that you
can link bugs directly to the code where they
arise. In fact, in VE-Dyou can linkjust about
anythingto anything!Whichbringsusneatly
onto the final part of the system...

Trace elements
The final feature ofVE-D is the Traceability
Expert. This underpins the internal func‑
tionality of the program and provides four
kinds of link:

e bugs to code,
e code to code,
« bug to bugand
¢ internal links

Much of this linkage goes on automatically;
VE-D uses the traceability code internally to
build up the project image, storing the data
in a custom object repository. Even the
smartest code couldnotperformallthe links
you mightwant, however,and it’spossible to
generate your own. Youcan link aparticular
bugor bugs in BugTracker to an element in
VB Analyst (or to multiple elements) to show
up using the tree view, for example, where a
series of bugs is in fact cascading from one
par t of the program. You can link code to
code, so that if you linked together all ele‑
ments of a projectwhich were relatedto (but
not directly dependent on) each other, you
wouldbeable to see instantlyat some future
time that making a change in subroutine x
would implychanges to subroutinesy andz.
Linking bugs to bugs has less obvious bene‑
fits, but could be used to track bugs across
different releases of a product. You can
inspect the links with the Traceability Ana‑
lyst, specifying the types of link you wish to
see and then bringingupthe full details for
each. Within VB Analyst and Bug Tracker
you can thenexploit the linksyouhavemade
to add further functionality to the filtering
and reportingoptions of the program.

Putting it all together
Taken separately, each part of the Visual
ExpertDevelopersystemis quiteuseful.Put
all three main parts of VE-D together, and
you have the features you need to manage
large VB projects. It will take a fair amount
of work to customise the system to your own
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toVE-D’scustomisability. Through useofattributesyoucana)
different types ofproject.

VE-D, an object is any main part of the VBproject such as
and DLLs. O b j e c t scan have attributes assigned to th

is any part of an object, such as subrouti:
E l e m e n t s ,like objects, keep aset o f

requirements, but that time will be more
than regained in shorter development peri‑
ods and greater programmer productivity.

The watchword of the program appears
to be flexibility, with virtually no limits on
the amount of customisation you can do. It
shouldappeal to avery wide target audience
of developers, from the individualcodesmith
to the corporate development team. I had
problems with the interface, in particular
the endless stream of dialogs, often with too
many buttons andcontrols for my liking,but
once I got used to the style I eventually felt
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quite at home. I encountered a couple of
minor bugs in version 1.0 (which have been
fixed in version 1.0a), but on the whole the
software is very stable and complete for a
first version. There were performance prob‑
lems: it took a longtime to start from launch‑
ing, and was quite slow in action. (The
readme file states that greater optimisation
will come laterand recommends a minimum
of 16 MB RAM.)

I did feel that there should have been
more integration with Visual Basic; for
example, the ability to jump straight from a
VB Analyst element to the source code in VB
wouldhavebeenwelcome,aswould an inter‑
face more in line with VB’s own. In particu‑
lar, VB-style property sheets would have
been useful to avoid the ‘dialog clutter’ and
the need to maintain two separate ways of
working for each package.

When considering this package, bear in
mind that VE-D is not a ‘plugand play’ tool:
while the programcan puttogether informa‑
tion about depenencies, calling/usage rela‑
tionships and cross-referencing on its own,
you will get best use out of VB Analyst if
you're prepared to spend time adding that
information which Analyst cannot generate
automatically, most of it relatingto the pro‑
ject management rather than the software.

a

Visual ExpertDeveloperEdition is
available from Visual SoftwareEngineering
(0990 561246), at £250. VSE is also working
on otherproducts in the VisualExpert line,
includingone forDelphi.
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ProgrammingWindows 95 Unleashed reviewed by Neil Hewitt
nlike most
programming
manuals, Pro‑

gramming Windows
95 Unleashed consists
of a number of sec‑
tions, eachonaspecific
topic of Windows 95,
and each bya single

author, in a sense it is perhaps better consid‑
ered as an anthology or collection of essays.
This is abigbook ‐ 1078 pages ‐ and at nearly
£47, scarcely cheap. Fear not, though, because
the value for money factor is certainly high.
The book covers features which are either new
or significantly changed in Windows 95, sobe
warned: this is not a book for the Windows
beginner. It assumesa fairly highlevelof exist‑
ingknowledge anda familiarity withWindows
programmingin general; it wouldcertainly not
be sufficient on its own to provide a complete
Windows 95 programmingreference.

The topics include What’s new in the Win‑
dows 95 architecture, which takes in the new
features of memory management, 16/32-bit
thunking, the scheduler, plug and play, long
file names, and the registry, The Windows 95
User Interface which covers everything from

buildingsmart installers to adding shell exten‑
sions (including details of the in-process OLE
servers which Windows 95 uses to implement
the Explorer shell) a whole section devoted to
OLE2, multimedia programming (wh i c h
mainly covers DIBs),the newWindows95com‑
mon controls, and Windows 95 communica‑
tions, including a good hard look at Winsock ‑
althoughnot version 2.0.

The text is accompanied throughout by
well-commented example code which for once
actuallymakes things clearer ratherthanmore
complicated! Some of the code is in C, some in
C++, depending on the subject being covered,
all of it specifiedto compile withVisualC++ 2.0
and above (w i t h the Windows 95 SDK). The
chapter on OLE2 is one of the clearest intro‑
ductions to the subject I’ve ever seen, and goes
right from basic OLE through to the OCX. The
first chapter on the Windows 95 new architec‑
ture is an excellent guide to the topic, giving a
clear insight into the world of 16/32-bit thunks
andVxDs of which the new system is madeup.

There were parts I found disappointing, in
particular themultimedia chapter,which I had
hoped would contain information on DCI and
WinG. (To be fair, this was not complete when
the book was wri t ten.) There is, however, cov‑

The Internet Edge in Business reviewed by Mary Hope
must admit that

[= is not a book
for EXE readers.

Its target audience is
businessuserswho are
high on entrepreneur‑
ia l drive and low on
technology literacy.
The ti t le gives the

flavour; or putting it another way, if you are
happy using dreadful expressions such as
‘leveragingyour businessadvantage’youmight
like this book.

While it claims to be a ‘complete guide and
hands on tutorial’ w i th ‘case studies of how
other companies are successfully using the
Internet’ it is more of a taster than a main
course. The case studies amount to a paragraph
on each of about a dozen companies and lack
technical and cost details. The uses described
are lessthanstartling,egprovidingaWeb page
rather than abrochureasit’scheaper; usingthe
Web to see what your competitors are up to;
using ftp to distribute software patches etc. I
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found the guide less than complete. Leaving
email onone side, there is adistinctionbetween
accessing information and putting information
onto the net. The former is straightforward and
most of the time will be done with a browser.
However froma business point of view putting
informationup is amuchmore powerful use. In
a chapter promisingly titled ‘A Recipe for
Putting Your Company on the Internet’ there
was a passing reference to information
providers and plug for their ‘provider of choice’
but no guidance about what a provider might
do, at what cost, or how to find one. The alter‑
native approach of companies running their
own server is not mentioned. What is men ‑
tioned is that the authors’ company provides
seminars and tools! Could it bethat the purpose
of this book is merely to provide you with some
questions sothat you look out for seminars?

There is aCD-ROMprovided.Maybeall the
answers are on it? No, this is not a ‘put in and
run’ disc. It contains a number of utilities,
includingan HTML file that will enable you to
usethe CD-ROMin WWWstyle, butonly if you

EXE: The Software Developers’ Magazine

erage of more obscure topics such as Remote
ProcedureCalls which are still not fully under‑
stood by many Windows programmers. The
book itselfiswritten in a formal but clear style,
whichI prefer to the sloppy informality of
many American manuals, and each writer
clearly knowshis or her individual fieldwell.

Accompanying the book is aCD-ROM con‑
taining all the sample code aswell asa host of
useful tools and applications, shareware, and
commercial demos. I found the supplied
browser for this disk to bea little idiosyncratic
and difficult to use quickly, but this would cer‑
tainly not put me off the book itself. As a sup‑
plementary manual to aid the Windows 95
programmer in place of several separate and
expensive booksoneach subject,Programming
Windows 95 Unleasheddoes its job very well.

Verdict: Recommendedfo r
Windows 95 developers

Title: ProgrammingWindows 95Unleashed
Author: PeterBelewetal
Publisher: SAMSPublishing
ISBN: 0-672-30602-6
Price: £46.95

Pages: 1078

have a browser,which is not provided!
There is some good news. Allowing for the
American habit of overdoing the metaphors, it
is an easy read. The authors are evidently
enthusiastic about their subject but throw in
notes ofcautionand realismalongthe way. For
example, commenting on how the Internet
facilitates home working one of the authors
claimshe ismoreproductivewhen in the office!

Finally,even if it does nothavedepth it has
some breadthandacknowledges that the Inter‑
net is more than the WWW with sections on
FTP,gopher, telnet, IRC,WAIS etc.

x Verdict: Not recommended
fo r EXE readers

Title: The InternetEdge in Business
Author: ChristopherWatkins & StephenMarenka
Publisher: APProfessional
ISBN: 0-12-737840-5

Price: £19.95

Pages: 272 (wi thCDROM)
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IGHLANDEHUARELIDR
C++ Video - New & Emerging Features - 1995

This highly rated video thoroughly explains important new C++
concepts such as exception handling, run time type identification,
namespaces and The Standard Template Library.

pop_heap(v.beg in ( ) , v-.end(),
less<int>Q4

v.pop_back( ) ;

v.push_back( ‘ 2);

push_heap(v.begin(), v.
l e s s <

The course includes hundreds of code samples, diagrams and
animations together with the full STL source code on disk, and a
large number of examples.

Comprising over 7hours ofdetailed explanations, you will find that
“New & Emerging Features” holds your attention right to the last
minute, and is definitely an opportunity not to be missed.

InstalISHIELD is the
worldwide standard
for creating graphical
installations on a wide
range of platforms.

With InstalISHIELD you
can create bullet-proof,
professional installations
for your applications.
Quickly!

InstallSHIELD has been proven on more than 20,000 installa‑
tions, with nearly every combination of software/hardware used
in the PCenvironment and is used by companies such asNovell,
Lotus, Informix & Symantec.

With built in high performance file compression, auto-system

information checks and impressive functionality and
performance can you affordto miss out...?

To Order or for further Info call:
Tel: (44) 181 316 5001
Fax: (44) 181 316 6001

IGHLANDE
SG HUARE LTD R VISA

ACCLAIMED ASTHE

CAN Buy, Visual SuCKEDIT Has
THE FEATURES AND POWER YOU Crave. WiTH .

AND THOUSANDS OF DEVOTED USERS, Visual SUCKEDIT HAS REPLACED

Brier as Calt TODAY TO GET STARTED.

C O M I N G S O O N T O U N I X !

* Procedure tagging
* Syntax color-coding, expansion, and indenting
* SmanPaste reindents pasted or dropped

source code according nesting level
* Compiler error process ing
* Entice manual on-line
* Multiple clipboards
* CUA, Brief, Emacs, and VI emulations
* Comhgurable menus and buttons
Visual SlickEdit is aregistered trademark of

* Object oriented C- style macro language
and DLL interface

* Incremental search/search & replace
* Drag & drop editing
* Line, column, character selection

Spell check comments & strings
Clipboard Inheritance” (patent pending)
Undo/redo to 32,767 steps

* Built in dialog editor
* Interactive file compare
* Programmable file manage:
* Macro recording

HIGHLANDER
SOFTWARE

DemoSHIELD

DemoSHIELD consists
of several VISUAL tools
to assist you in visually
planning, creating and
testing your demo or
tutorial.

Some of the possible uses
for DemoSHIELD are
creating stand alone or
interactive product
demo’s, computer based
training programs, integrated product tutorials, presentations,
self running trade show displays.

With DemoSHIELD the screen, keyboard and mouse are interac‑
tive input and output devices. Your customers actually interact
with the demo! They respond to it and it responds to them.

DemoSHIELD will allow you to import .RTF text files, import
-BMP and .WMF files, include .WAV files etc...

For all your development
software needs!

r e e



> SubseribersClub
DiscountedBooks‑ExclusivelytoYou

This month's selection of bargain books is a reminder of some of the
exclusive offers we've had for you since the launch of the Book Page!

FoxPro for Windows
Developer’s Guide
by Jeb Long
1500 pages oie
NormalPrice: £41.67 i
Price to You: £31.25

eb Long, creator of xBASE, brings
FoxPro developers right up-to-date

with this new edition. Shows how to
create robust database applications and
covers the intricacies of application development with the
new object-oriented, event-driven paradigm.

Comes with diskette of all source code for sample programs.

Foundations of Visual C++ é
Programming for Windows 95
by Paul Yao & Joseph Yao
704 pages
NormalPrice: £38.99
Price to you: £29.25

lind everything you need to master
the Microsoft Development

Foundation Library and build better Visual
C++ programs. This book takes you through all the various

agFOUNDATIONS

NEsO

levels of Windows programming (C++, DSK,MFC ) in a way that
ensures a confident and competent approach to coding. It focuses
strongly on the critical connections between the native Windows
WIN32 API and key classes provided by MFC.

Bonus CD-ROM features a hypertext version of the book and valuable
source code.

Delphi Programming
for Dummies
byNeilRubenking
400 pages
NormalPrice: £18.99
Price to You: £14.25reetitle is no reflection on EXE’s

opinion on our readers! However,
a nuts and bolts book for a brand new
product and a boon for inexperienced
programmers and, perhaps, those who
have no background in Pascal. This
results-oriented book jumps right into creatingworking
programs by collecting and connecting Delphi’s powerful components.

S a a t i

Neil Rubenking, technical editor of PCMagazine, also gives you ten
common mistakes to avoid, almost ten of the most useful built-in
Delphi functions and ten API functions useful with Delphi. Loads of
sample code. For programming newbies.

Information supplied bythe publishers

Selection RRP Your Price Selection RRP Your Price Month
Foundations ofVisual C++ Progr for Windows 95 £38.99 £29.95 Power PCProgramming for Intel Programmer £48.99 £36.75 Oct 95
Visual FoxPro Developer'sGuide £41.67 =£31.25 201 Principles of Software Development £20.95 £16.80 Sep 95
Delphi Programming for Dummies £18.99 £14.25 Oracle: The Complete Reference, Third Edition £25.95 £20.80 Sep 95

Teach Yourself Delphi in21Days £23.00 £17.25 Aug 95
Descriptions of all books below can be found in EXE Magazine, April 95 to March 96 Delphi Unleashed £35.50 £26.65 Aug 95

Heavy MetalVisual C++ Programming £37.99 £28.50 July 95
Selection RRP Your Price Month 5OLEWizardry £28.95 £23.30 June 95
Unix Internetworking,Second Edition £52.00 £39.00 Mar 96 C:The Complete Reference £25.95 £20.80 June 95
Survival in the Software Jungle £39.00 £29.00 Mar 96 The Visual C++ Handbook £25.95 £20.80 June 95
Distributed andMulti-DatabaseSystems £49.00 £37.00 Mar96 Guide to the Best UNIXTips Ever £23.95 £19.20 June95
The FaxModemSourcebook £24.95 £18.75 Feb96 Object-OrientedGraphics Programming inC++ £29.95 £22.50 May 95
Window Multi-DBMSProgramming £45.00 £33.75 Feb96 Video Compression for Multimedia £29.95 £22.50 May 95
Object Orientation - SecondEdition £24.95 £18.75 Feb 96 The Fuzzy Systems Handbook £34.95 £26.25 May 95
InternetWorld 60 Minute Guide to VRML £18.99 £14.25 Jan 96 Leaping from BASIC toC++ £27.00 £20.25 May 95
WorldWide Web SECRETS £38.99 £29.25 Jan 96 The GUI Style Guide £29.95 £22.50 May 95
InternetWorld 60 MinuteGuide to Java £18.99 £14.25 Jan 96 Agents Unleashed £29.95 £22.50 May95
Windows 95 Secrets £38.99 £29.25 Oct 95 Database Developer'sGuide with Visual Basic 3 £41.67 £31.25 = April 95

RERR O A S : on ee e e e a 7

I 1-_ oo BOOKORDERS
‘ MySubscribers Club Number: :
| Payment Options
' Cheques or purchase orders only. q
I
‘ (J enclose a cheque for }
‘ (payable to EXE Magazine and drawn on a UK bank) q
I ee | chase order. Please sendan !
‘ Shippingat £3.50 per order £3.50 a poe&company B a r ]
' TOTAL ; '
I Simply fax to 0171 437 1350 (with purchase order) or post :
i Name: (with cheque) this form with your order to: !
‘Adsrees: EXE Book Page,Centaur Communications Limited, 1

f Freepost 39 (WD 1414/29),St Giles House, ;
H 50 PolandStreet, LondonW1E 6JZ ]
1 PostCode: Pleaseallow 28 days for delivery. ]
e Sc e a t e re sg e l g c e e e a o nm a c e a t e e S r o s
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Visual Internet Toolkit
Save months of TCPAP programming!

Done!

P r i v a t e Sub Commandi_Click()
* C o n n e c t t o t h e FTP S e r v e r
F T PC l i e n t . A c t i o n = ACTION_COMNECT
‘ T r a n s f e r Remote F i l e t o y o u r mach ine
F T P C l i e n t . F i l e d c t i o n = F ILE_ACT IOM_GET

E n d S u b ‘ i a

OLE Custom Controls 32Bit Performance
Just ask any OCX expert. With Distinct’s Visual The power of our new 32 bit Visual InternetToolkit
Internet Toolkit, adding TCP/IP connectivity to your is simply unsurpassed. More custom controls. More
application is not much farther than adrag-and-drop protocols. More sample code. More Documentation.
away. Whether you need a customised FTP client or Which makes your job easier and leaves the
any other Internet application, you can simply competition in the dust.
embed anOCX into your program and Visual
Internet w i l l do the rest. It’s that easy. And
you'll have great looking, powerful applications. fr Hy tT

Protocols

001.408.366.8933
rep Fax: 001.408.366.0153
©rexec E-mail: exe@distinct.com
° agin Fastfacts: 001.408.366.2101
e
And manymore Distributed by:

Interfaces* Environments HIGHLANDER
©32bit (95 and NT) Visual Basic ‑eee | cee SoftwareLtd
=00% =Acss Tel: 0181316 5001
* VBX's * FoxPro Fax: 0181316 6001

Notal mcrae mabealaeoralptsLenges repre orebro D2 reseedamar and30mm neatOe adisd ene 2adem fr Dt Cpe Cape HPDisCompra. 08 Sacangs em Saran ChFR ges seed Speci a de es ats cy ate:
& CIRCLE NO. 591



For all competition entries, sendyour postcards to:
EXEMagazine, Freepost 39 (WD 1414/29) St Giles House, 50 PolandStreet, London W1E 6JZ

10% discount on Aladdin Smartcard
n an increasingly wired world, smart cards provide the ultimate solu‑

| for safeguarding the integrity of exchanged information. With an
embedded microprocessor or memory chip, smart cards offer an efficient
and secure means of transferring data, satisfying a real need of the
InformationAge.
ASE (the Aladdin Smartcard Environment) is ideal for developingboth

mass-market and custom-made smart card applications. By supporting
different smart card types from many manufacturers,ASE providesa sin‑
gle standardised solution for all smart card needs, the first product on the
market to doso.
ASE also includes cryptographic add-on modules so that developers

can easily integrate high-security DES and RSA cryptographic function‑
ality into any software application (ASE-based or otherwise), even if the
programmer hasno prior experience with cryptography.With ASE, devel‑
opers can implement advanced privacy, digital signature, authentication
and cryptography functionality. Currently under-development is a set of
enhanced anti-debugging tools that further enhance security.
Aladdin's ASEDrive is a unique and highly versatile smart card drive

unit. By supporting virtually every standard microprocessor and memory
smart card available, ASEDrive providesa single solu‑

tion for all requirements. ASEDrive
features an advanced high-security
architecture, as well as special per‑

features. Multiple
power-source and PC-connection
options further enhance the products
flexibility and ease-of-use.

sonalisation

F o r more information, and to claim
y o u r 10% discount in Apr i l , contact
Chrissie Piercey at Aladdin on 01753
622266. Don’t forget to mentionEXE!

Win 10 top CDROM's
W: have one boxed set of 10 top CD

roms to give away, including:

@ Space Missions - an insight into
the exhilarating world of space
exploration, using a dynamic
compilation of videos, origi‑
nal audio tracks, pho‑
tographs, text and refer‑
ence material from over
1600 space programs
world-wide to create
this exciting educational
and reference resource.

@ CHAOS Continuum- futuristic challenge and
adventure. Face challenges by interphase anomalies and warp zones
through the interactive interface and movie-style special effects.

@ Strategy Football - match your wits with one of the best minds in
pro-football - and learn the finer points of winning!

To win this lovely l i t t le lot, send a postcard to the freepost address
above marked ‘Top 10’to reach usno later thanApr i l 29th.Fo r fur‑
ther information, contact Jenny Hodgeat I M S I on 0181 581 2000.
‘Top 10Hi ts - volume 1’ retails at £34.95.

Competition Winners - February Issue
Smalltalk - Tony Obayori, Croydon
B i l l - Patrick Hughes, London
Crossword - Anne Green,MiltonKeynes

ADVERTISERS INDEX
PRODUCT/SERVICE

Security Systems

CIRCLE PAGE ADVERTISER
594 IBC MKS I

PRODUCT/SERVICE

Source Integrity
SecuritySystems 596 37 MKSII Toolkit
BugTrackingTool 568 26 NetworkConsultants
ProfessionalPublications 48 Nu-Mega

Training
BoundsChecker

ProgrammingTools 39 Popkin SystemArchitect
GraphicsTools 48 Premia SoftwareTools
ProgrammingTools QBSI Showcase
DevelopmentTools QBSII DevelopmentTools
DevelopmentTools Quadron DevelopmentTools
Comms Library RainbowTechnologies SecurityProducts
Developer’sPublication Rhino Training
ProgrammingTools SiliconRiver I LearnC++ in 9seconds
SecurityProducts SiliconRiver IT C++Training
DevelopmentTools Softexport ProgrammingTools
DevelopmentTools SoftwareParadise ProgrammingTools
DevelopmentTools System Science I DevelopmentTools
ProgrammingTools SystemScience II DevelopmentTools
DevelopmentTools SystemStar DevelopmentTools
ConfigurationManagement Tomalin DeveloperPublications
DeveloperBooks Zine GUILibrary
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Hypersoft Europe
...bringing developers the best in C++ components

* * NEW ** MFC Extension Classes
Just like MFC (Microsoft Foundation Class library) MFC extensions are a group
of classes which are built onand extend MFC classes. Stingray Software, Inc.

‘We addclass toMFC!”™ develops products which enhance MFC and have two new libraries which will be
of benefit to C++ developers using MFC.

Objective Grid implements grid control having
classes which fit seamlessly with MFC. Classes fall
into several catagories - support for grid windows in
views, dialogs and pop-us, ODBC database
connectivity, Cut/Paste, Find/Replace, Print/Preview,
Undo/Redo, and much more. Single seat price £299

Hypersoft Europe specialises in C++ products
for all types of applications.

Looking for C++ components then
CALL us NOWwith

YOUR REQUIREMENT.
All product names referenced herein are trademarks of their respective compan i es

9 of prog: y

EverKey

GLYN WILLIAMS & ASSOCIATES
SERRESEINE Ha

3 , H I G H S T R E E T , S TUD L EY
WARWICKSHIRE. B80 7 HN
U N I T E D K I N G DOM
Tel: 01 527 85 3322 Fax: 01 $ 2 785 4411
BBS: 01 $27 85 7878 (8, 1, None Parity)
Internet: gwa@gwassoc.demon.co.uk

23, CIRCLE NO . 593

SEC++ provides developers with over twenty-five
drop-in classes that fill Windows development areas
not covered by MFC. For example, View classes that
provide advanced zooming and panning, MDI
alternative classes, Windows/Control classes, and
Thumbnail support. Single seat price £375

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

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

email: info@hypersoft.co.uk

SOFTWARE PACKAGING
@ Printed boxes and-sleeves in full colour

to your specification
Shaped polystyrene packers
Ring binders/slip cases plain or printed
Postal cartons and labels
Disk pockets.Disk labels.Disk duplicating
Printed copyright envelopes
Shrink wrapping
Assembly service ‑

MANUAL PRINTING
New Manuals or reprints.All sizes.
Short-run copying service
Wire-o-binding, tabbing
Data conversion
Full artwork/origination service

RAPIDTELEQUOTE SERVICE
RIDGEWAY PRESS

TEL: 01734 845331 FAX: 01734 845186
&, CIRCLE NO . 598



Software Engineer, £25K, Berks This medium sized Designer of Office
Management Systems fo r L | and Publishing environments seeks adegree
qualified engineer with lyrs+ Visual C++, Visual Basic experience. Large company
benefits and facilities.
Software Engineer, £25K, Surrey Degree qualified eng inee r with a m i n i m u m

of 2yrs Visual C++ gained in a Real Time environment is sought by this major
international co rpo ra t ion designing systems f o r the Telecommunications Markets.
Large Company benefits with possibility of world travel

Software Engineers, £14K-£25K, Wilts This designer of
Telecommunications s y s t e m s seeks 3+ Qualified Software Engineers from recent
graduates to s e n i o r designers with at least s i x months Visual C or C++ and MFC.
Good opportunity to g a i n Oracle skills (Training)

Analyst Programmers, to £35K, Central London This Designer of
Financial applications is expanding a g a i n they need t w o more qualified Visual C++
designers to j o i n New projects starting now. Small company but excellent working
e n v i r o n m e n t and benefits.

Software Engineers, to £30K, West London This designer of real t ime
control systems seeks t w o qualified designers with at least two years Visual C++
gained in a similar env i ronment . You will be working on exc i t i ng applications for
the automotive industry

Consultant Engineers, to £35K, Berks and Central London These
designers of client Server Systems and Design Tools seeks highly qualified Hands
On Software Designers to design systems both in house and to advise clients on their

nent and GUI applications. Small company
orporation with excellent benefits.

development of both office man:
e n v i r o n m e n t i n U K but m a j o r U :

Software Engineers, to £25K, Surrey This American owned designer of
tems is completely re-designing i t s product range u s i n g New

They need highly experienced Visual C++ with real t i m e exper ience to
j o i n their teams at the start of these New projects. Excellent comany benefits with

simulation s
Technol

long term job security

SH
ssoc ia tes

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

Call Ron
ye  Chambe rs  o r

James Hunt Now!
Telephone

01425 475480

‘ook,

Fax 01527 50280

SOFTWARE ENGINEER- to £26K - West Midlands
DESIGN AND DEVELOPMENT

Automotive systems
NEC controllers with assembler and Automotive experience

SOFTWARE ENGINEER- up to £30K - Midlands
REALTIME DEVELOPMENT

Electronic Pre-payment Systems
C/C++ Embedded OO design

SENIOR SOFTWARE ENGINEER- to £35K - LONDON
Research and Development

Marketing Systems
Vis C++/Windows SDK

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

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

then contact us for a confidential discussion.

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

Offices in Guildford : Winchester : London : Birmingham

JOB JOB JOB

LOCATION SALARY LOCATION SALARY LOCATION SALARY

Our client is an internationally renowned provider of cor‑
porate networking solutions and is a certified Microsoft
Solution Provider. After recent expansion in the US, the
company is looking to strengthen it's development
team. A requirement has been created for a strong
‘C/C++ developer, on any platform, with network expe‑
r i ence , preferably TCP/IP. This important position offers
future project leadership opportunities. The company
also requires exceptional support engineers with knowl‑
edge of networking, Windows NT and experience of e‑

This well established commodity brokers are searching
for a self motivated developer with good interpersonal
skills and exper ience of the whole project lifecycle.
Excellent 'C' and Pro*C with embedded SQL preferably
from an Oracle background are required. You will have
the opportunity to work in a client-server environment
u s i n g the Oracle 7 toolset. Highly competitive salaries
and challenging technical project work on offer.

This large multinational financial investment house is
looking for three Software Engineers to develop a deal‑
ing system for trading UK equities. The system is a
client-server implementation, with the front-end applica‑
tions and s e r v i c e s being developed us ing Visual C++
and the MFC running under Windows connected to an
Oracle back-end. You will have at least six months C++
experience, ideally Visual C++, and must be able to
work well within a team. Excellent career prospects are
on offer to the successful candidate.

mail systems and the Internet. Ref: JK/1 Ref: DE/2 Ref: FS/3

JOB JOB JOB

LOCATION SALARY LOCATION SALARY LOCATION SALARY

This is an outstanding opportunity to work for aR&D
team within a dynamic international company who are
developing software for the information superhighway
Successful candidates will be working for a highly moti‑
vated team developing software for the 21st century
You will need solid ‘C’ programming skills in a real-time
environment. Any communications exper ience would
be advantageous. This internationally renown company
also offers an excellent training and benefits package.

Ref: DE/4

A rapidly expanding supplier of EIS solutions is now
investing in new products targeted specifically at the
UNIX and 32-bit Windows platforms. Candidates must
be educated to degree level and have at least one year's
'C’ and/or C++ under UNIX. Any X Windows/Motif or MS
Windows exper ience would be advantageous. The cre‑
ative ability to make contributions to the design and
shaping of products and an understanding of the con‑
cepts of OO is also important. Challenging technical
work and the opportunity to be part of a highly success‑
ful organisation on offer.

Ref: PP/S

Our client, a City based financial organisation, is cur‑
rently looking for aSenior Software Engineer. For this
high profile role, we are seeking candidates with at least
two years experience of 'C' or C++ using ODBC with a
client-server database. The successful candidate will
have the opportunity to work with a variety of databases
in a stimulating and technically demanding environment.
Working in a friendly team, opportunities for career pro‑
gression into team or project leadership are excellent.

Ref: LC/6

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

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

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

Tel: 0181-742 3060
gistix



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

SOFTWAREENGINEER
PROGRAMMER

LEAD PROGRAMMER
Package to £35K

Visual C++ (MFC)
Rural Norfolk

The Company Optimix is the leading supplier of Crop
Management software to the arable farming industry in the
UK. Based in beautiful Norfolk, it is an innovative, people‑
based company embarking on the next stage of development
and growth.

We expect:

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

The Position You will play a key role in the product
development team, influencing the future direction of new
core products. Working with others in a dynamic, creative
environment, you will lead by example, using your mature
approach, even temperament and in-depth knowledge of
C++ for Windows.

thorough knowledge in UNIX and MacApp

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

If you can balance the use of your own initiative with
effective teamwork and want the opportunity to influence
product at every stage of development, write with full CV

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

to:
Kindly send your CV and current salary details to:

InkometalAG,
Rachael Sapey,

Optimix Computer Systems Ltd,

O e r l i n k e r s t r a s s e7 ,8057 Ziirich
Tel: 01/363 13 14, DGAD-Dept. Fax: 01362 820827

Letton,Shipdham,
Norfolk IP25 7PS

PERMANENT OPPORTUNITIES

Your next move is our pr ior i ty
An IT recruitment service focused on satisfying all
your requirements - in depth, in full. Am a j o r name
with a total commitment to quality, speed and
efficiency. Professional consultants who really
understand the business. It all adds up to Elan.
Because your needs are our priority.
To find o u t more about any of the positions
shown, please contact the permanent team at the
address shown below quoting the appropriate
reference number.

M4 Corr idor £25-35K + Bens
Is your c u r r e n t p o s i t i o n restricting? Not
challenging enough? Basically head down in the
sand? Then read on! My client, a dynamic software
house based in Berkshire, are currently recruiting.
We seek high calibre self-motivated individuals to
join their busy team of programmers. You will
need at least 2 years’ solid Powerbuilder
development e x p e r i e n c e and ideally will have
worked with Oracle/Sybase. They are based 2
minutes from a m a i n line s t a t i o n and just off the
M4. A n excellent r e m u n e r a t i o n package i s o n offer
coupled with a friendly but successful working
environment. Ref: JFL/12065

City £20-35K + Bonus + Bens
Ideal opportunities exist with ou r client, who are an
international Banking Organisation, known for their

Windows, RDBMS, SQL, PC&Microsoft skills and you
are someone who is aself starter with career aims to
progress to project leadership then our client may suit
you. Contact ustoday. Ref: AL/BT/12064

City £25-30K + Benefits
You will be a very service orientated individual
whose focus will be working with the trading floor
ensuring the cons tan t and smooth running of the
business. Along with Lotus Notes support and
administration skills, you will need a proven track
record in PCSupport with strong Windows NT and
MSOffice experience. As well as excellent technical
ability you will need a posit ive attitude and the desire
to work in a fast m o v i n g and challenging
environment. Ref: CZG11987

F o r m o r e u p t o t h e m i n u t e v a c a n c i e s s e e o u r w e b s i t e a t : w w w. e l a n . c o . u k

OFFICES I N U K & W O R L D W I D E I N C L U D I N G :

BRISTOL, EDINBURGH, GUILDFORD, LEEDS, SOLIHULL, SWITZERLAND, H O N G K O N G , U S A

City £20-35K + Bens
There are hundreds of financial inst i tut ions,
software houses and commodities brokers
desperately seeking good C, C++ Unix
programmers. These are opportunities to work
with blue chip companies at the pinnacle of new
technologies. You will be self-motivated, have a
t r u e appetite for C/C++ programming under
Unix and will be looking for that one job that
gets you to the top . Training is on offer along
with highly competitive salary packages. If this
sounds interesting, pick up the phone and call
today! Ref: JFL/Perm

Elaneia n k
93Newman Street, London WIP 4DS.
Telephone: 0171 830 1400
Facsimile:0171 830 1333

74372.1556@compuserve.com



dotexe.demon.co.uk

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

OOD/OOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems in diverse application areas including: Multi-media, Virtual Reality, natural language,
DTP, Telephony, LANs, Electronic publishing, On-line information Feeds, Finance and
BankinginbothWindows and NTServer.
Positionavailable vary from traditional Programmer/Software Engineer and Analyst/Programmers
to Designer/SeniorSoftware Engineersin the overall strategic direction for end-user organisations.
£17-£35K +benefits REF: SC/01/EXE

WINDOWS OR X-WINDOWS/BANKING ALL LEVELS
Three city clients requirewindows skills atany level. Other relevantskills are SQLserver, Transact,
SQL, UNIX, VMS orPS-DOS,C,C++,Open Client (DB and Net library), MFC, Open interface and
APT. Exposure to analysis, developing user interfaces and rapid development techniques. Full
training inMiddleOffice/Productionand FrontOfficeSystemsincluding:Financialand Management
Accounting, Treasury, Equity,Fixed Incomeand Derivatives.
C AND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellentopportunities exist for brightgraduates with oneyear +experience. Personalbackground
requiresasolid understandingofthe project lifecycleand acommitment to high quality coding. You
will be trained in all aspects of Investment Banking, relational databases, 4GLs and Object
Orientated Design.A good opportunity for asecond career move.
£17-£25K + Bankingbenefits

CAMBRIDGE - MANY, MANY EXCITING OPPORTUNITIES
A wide variety of specialist, leading edge IT companies in areas as diverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA, GIS, BUSINESS MODELLING,
FINANCIAL/TREASURY, EMBEDDED SYSTEMS AND SOFTWARE RESEARCH/
MANUFACTURING require high calibre software development staff at junior and senior levels.
Technical skills required include. C, C++, VISUAL C++, VISUAL BASIC, X-WINDOWS MOTIF,
GUI’s, NT, TCP/IP/X25/X4000, PROGRESS, SAP, Relational Databases, INTERNET
CONNECTIONSand ATM (Communications not ATM machines). REF:/O4/EXE

INGRES/ORACLE/SYBASE/GUPTA/OOD AND OOP ALL LEVELS
Additional experience of: SQL, Forms, C and 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/PostSalesandsolidprogramming knowledgeandexpertise. Pleasecall
to discuss your particular requirements.
£18-£40K +benefits REFSC/05/EXE

C/C++/VISUAL BASIC/UNIX/WINDOWS 95/NT SERVER DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientificand
Governmentapplication environments 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 specifiedsoftware incompetitive time
scales. Opportunities vary from small to large software companies involved in expert systems,
GUls, Image Processing, GIS, EIS, Communications, Networking and Object Orientated
Databases.Graduates through to seniorsoftwareengineers/team leadersarerequired. 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 science, two years solid C/C++ programming experience and a
soundunderstandingof UNIX,VMS orMS-DOSare requiredtowork on largescaleprogramswith
user interaction. You will need an intelligent problem solving approach to work and be a quick
learnertoprogrammersoftware inanX-Windows, Windows SDK orNTenvironment,port software
to different systems and liaise with customers to drive through product improvements. Excellent
career opportunities for the rightcandidates.

REF: SC/03/EXE

£16-£28K REF: SC/O7/EXE

LONDON/HOME COUNTIES WINDOWS SDK/NT DEVELOPMENTS
Senior DevelopmentEngineers Analyst Programmers
To £30K +benefits To £27K +benefits
Strong programming skills in C or C++ and Windows NT are pre-requisites for these positions.
Experienceinsomeof the followingareas isalso required: Windows 3.1/95, Windows NT,Windows
SDK, MSC7.0,MFC,Visual Basic,VisualC++andMicrosoftNT.Also desirableareWindows XVT
libraries ornetworking skills. 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 biasand 1-3years experience.There are two mainoptions
TECHNICAL DEVELOPMENT:Continued use of UNIX,VMS, MS-DOS, Windows NT(SDK, NT
or X-Windows andToolkits), NetworkingandCommunicationswith companies offeringtechnology
basedcareers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunities to apply analysis and design skills rather than remain ‘a technical guru’ in various
environments includingfinance. Pleasecall to discuss your particularcareer, growth and potential.
£12-£25K + benefits REF:SC/O9/EXE
VISUAL BASICSKILLS 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 EC1R 4RP
Tel: 0171 833 2772 Fax: 0171 833 2774
email: jmcb @softcorp.demon.co.uk

L innho f f
March

VB, C++ OR FORTRAN
I N T H E N O R T H WEST

As a leading process design technology company, we
require a chemical or mechanical engineer with
substantial software development skills and a long‑
term software career objective.
Candidates should be sel f motivated, w i th good
attention to detail and concern for quality. The
following are also essential:
@ A good honours or postgraduate degree in

chemical or mechanical engineering.
Exper ience in G U I design & development
3 t o 4 years p r o g r a m m i n g i n V B , FORTRAN,
C or C++.
Exper ience w i t h n u m e r i c a l me thods and
math. l ibraries.

@ A good understanding of commerc ia l
software issues.

The successful candidate wi l l have the opportunity to
work in a challenging and rewarding environment
covering al l aspects of the software development life
cycle. Salary w i l l be according to age and experience.
Write with full CV and current salary deatils to:

D r . V.R. Dhole, L i n n h o f f M a r c h L t d ,
Ta r g e t i n g House, Gadbrook P a r k , Rudheath,
Northwich, Cheshire, CW9 7UZ

The Web
The New Frontier

Doyouor your staffneedtraiming?
EXplodE, the web site from EXE Magazine,

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

software developers. So, for the quickest way
to find the course you need...

JUMP 10
http:// www.exe.co.uk

Now!



| Pl@ase send your rants.
raveStand interesting #

| tales t o " , f
jctrvBreak\ //
| EXE Magazine
| 50 Poland Street
LLondonwiv 4Ax

BBCencourages sex talk on the net
f you were one of those who had to turn over quickly at the
sightof the BBC'sThe Trouble WithMen.Fear not.Realising

that many of ‘the stronger sex’ would come
over all funny at the mention of adverse
health,the sensitive Beebhas launched
an email personal advisory service.

‘Men, particularly young men’
explained Steve Brown, ‘are the least
likely to seek help from a telephone
helpline’.

Theservice alsoprovidesonline infoon
the prostate, testicular cancer, impotence,
coronary heartdisease, infertility and HRT.

Having seen the speed with which some members of Ctrl
Brk’s flat will flip to another channel at the prospect of these
subjects,we think the projecta highly commendable one.
troublewithmen@bss.org

ing stuff
ction on the Net appears to be moving up a gear as an
i jing number of companies start to broadcast real‑
liveaction from various events.

Association for Computing ( A C M )
IBMto create a web site for last mon‑

game match between World Chess
pion Garry Kasparov and the compa‑

Deep Blue, the fastest chess computer

those of amorefrivolous nature,pop‑
‘beatcomboSupergrass also madeabid

a s t a liveconcert from its web site.
gtheproudowner of Internetaccess
u l d probably work slightly faster if it

clockwork Ctrl Brk remains sceptical asto the numberof
able to access such a generous free concert. We feel that
iybeslightly nearer the mark ‘The Internetis the perfect

umto coverachess match’commentedIBM’sCarolMoore,
use of the game’s pace’.

direction (5)
Giving a name to a variable, say (9) 20. On the way to a van (7)

}. Human or auto bank staff who narrate (7) 22. Dependent on major number, discs start (5)
. Fighting machine with broken radiator and . Push boat (5)

drinking mug (7)
. One who breaks systems into their parts (7)
}. Get out of code of the French basement (5) SOLUTION TO MARCH’S CROSSWORD
. NOT an accelerator or catalyst (9)
}. Politically correct | ban amid-East source ACROSS: 1. FILES 4. AMENDMENT

of slaves once (5) 10. PARSE 11. CASTE 12. SHELTERED
. With barriers | make pretty screen prompts (5)
}. Big steps in the history of IT best seen from water (9)
. Gave up the income? (7)
}. Have doubts about possible criminal (7)

Charge flow at the moment (7)
Rumour disturbance in the channel ... (5)
.. inavery dirty way (9)
Switches possible action on(7)
Mass (part) of many Osand 1s(7)

TWAS AWAKE AL NIGHT B u t T H E BLoKE ||SHE'S H AV I N G A N
BECAUSE | HAUE Te AEEAIE W I T H SAYS

L o u L y  !

DOESN'T S H E
U e  Yo u  2

A right Royale selection
trl Brk had hopedthat the unspeakably
popular Mr Q Tarantino could worm

his way no further into the bosom of Eng‑
lish consciousness. Unt i l the moment
when IDGBooks saw fit to introducechar‑
acters with the ubiquitous black suit, tie and shades
to the formerly tranquil world of software training.

Dubbingtheir titles the Reservoir Dummies (have they noshame?),
IDGis proudly trumpeting its titles asthe gun-toting hard guys of the
Manual industry with the slogan ....andlet’sget towork.

Ctrl Brk is still not convinced asthe verity of such a campaign as its
launch date has been calmly set at April 1st. However, after its previ‑
ous launchof Sex ForDummies,authored by Doctor Ruththere can be
few boundaries left for IDGto break in its mission to revolutionise the
computer publishing industry.

Doesthat come with a guarantee?
ith flagrant disregard for the many jokes that will arise, The
Meteorological Office is offering for sale a software program

which it claims can accurately forcast thunderstorms. Perish the
thought that a humblegossip page such asCtrl Brk should cast asper‑
sions, but we can only presume that they've been ironingout the bugs
of the software that allowed Michael Fish to calmly announce no bad

weather was on its way, on the eve
of the great storm... Cynics could
always buy the package, and then
plan for the opposite of whatever is
forecast.

At least they've put in some time
on the ‘colour graphical display’ of
forecast l ightning risks - if the
weather does t u r n out to bewrong,
there'll still be something interest‑
ing to look at .

6. ‐Ruler's smallrule with metal (5)
Cheer the keyboard (7) 7. Virtual? Don't believe it! (9)
Letting letters share (7) 8. Parked, but not the disc (7)
Put the program in again with harness by 14, H a t e f u l- dislike a few (9)
horsebox (9) 16. Pet labels (9)

. Kilomega den of egg-white (5) 17. Measure output by pH sensor (7)

. French student takes undenary base without final 18. Used @sun(...), for instance (7)
19. Courageous deeds of the Portuguese circles (7)
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S a  M ecml“tear? The AIF. dvi ofVerity

I prefer tea
Ms Stob has decided that it is time to

deliver one of her world famous ‘leading
edge of technology’ briefings.

Hi Ver! What's it a l l about this month?
Don't call me ‘Ver’. I thought it was t i m e I gave
y o u my thoughts on ‘Java’, the new and little‑
discussed Internet tool from Sun Microsystems.
Coo, sowecan look forward to500 words ofado:
r a t i o n with terrible coffee-oriented single enten
dres every other paragraph?
Yup, asrequired by the Sun licence agreement
for writing about Java. What’s the problem ‑
coffee puns n o t y o u r c u p of Ness-caff? |
could t r y to fi l t e r them o u t , they can g e t t o be
a bit of a g r i n d i f y o u aren't fee l ing f u l l o f
beans ( a n d I should c o c o a ) ,

M e r c y !Dosome ofthe adoration bit
All right. The Java p r o g r a m m i n g language i s
completely platform-independent, thanks to a p‑
code system.
P-code s y s t e m ? Are y o u sure that y o u haven't got
this muddled up with that old Pascalpress release
weused to wedge the CD-ROMdrive in place?

INHERITANCEis the key that gives the programmer the power to
build software applications in terms of components accumulatedby his

76

folky

No. Unlike that p-code system, which was the
very much third place c o m p e t i t o r behind MS‑
DOS and CP/M 86 to bethe standard PCoperat‑

em but failed o w i n g to glacial speed, this
system r u n s like.p-code

... like aspilt café-au-lait across arich aunt’s best
tablecloth?
I'll do the coffee references, thank you. Anyway,
it r u n s jolly fast; probably as fast as a Visual
Basic 4 16-bit application
I find that e a s y to believe.
Yeah, yeah, sneer away. Even language snobs
like you will l ike Java. Although some say it’s a
blend of Eiffel and...
A gold blend surely?
I won't tell you a g a i n . A blend o f Eiffel and C++ ,
it’s real ly mostly based on the latter, only with
all the nasty bits, that cause Honest Program‑
mers to Make M
You interest me despite myself. So Java is some
kind of C++-a-like, where the basic c o u t <<
“ H e l l o World\n" still works, and o n e sti l l has
dear old po in te rs to g i v e y o u a bit o f speed, but
they have done something about the assignment
= and equality == operators?
Errrm, well.
What? Which one of those things doesn’t it do?
It doesn’t do any of them. Operator overloading
has been dropped because it’s obscure and never

HOGWASH!
You could put anything

in a WPdocument, even a
virtual reality window!

used; p o i n t e r s have been dropped because they
are not suitable for a secure system like Java,
and the standard C/C++ symbols for assignment
and equality have been retained for the sake of
maximum leverage ofexisting code skills.
Terrific. What sort of applications do you actu‑
a l l y w r i t e with Java?
Lessof the ‘application’, thank you, wecall them
‘applets’ ‐ it’s amuch more 90s word, more car‑
i n g . There isa whole range ofexcit ing things you
can do, from noughts and crosses, to an amusing
animated ‘Page under construction’ creature
with a p n e u m a t i c dr i l l , t o a flying toaster, t o a
Mickey Mouse whose eyes follow the mouse cur‑
sor,  to a.

I get the idea. Truly a n a w e - m a k i n g gamut. Any‑
thing else y o u w a n t to say before I go?
Yes. Don’t forget to pick up a copy of my new
bestseller from Manuals for Pirated Software
Publishers Inc. It’s called ‘Learn Yourself Java ‑
59 minutes’, and is n o t to be confused with the
many hundreds o f similar titles a p p e a r i n g this
week.
Presumab ly this book is freely adapted from y o u r
old bestseller ‘Learn Yourself C + + ’ , and a help
file you found knocking around the Java site.
And what, pray, is the significance ofthe ‘59 min‑
utes’?
You need to ask?



Each year, the illegal useof software
Consumes nearly 50% ofyour potential
revenues. With the flamesof piracy
eating away atyour profits,can you
affordnot to protect your software?
SoftwareObtained illegally,byFegion, 1993vs. 1994

$66,440,105
392,687,055

$3,963,527,64
4,350,981,640,

$821,992,751
1,334,894665
$2,487,360,944
3,131,455,600

$12,840,204,124[Total tor tase $15,212,700,215
Source: BSA

HASP® iswidely acclaimedasthe
world’s most advanced software
protection solution. Since 1984,
thousands of leadingdevelopers have
usednearly twomillion
HASP keys to
protect billions
ofdollarsworth
of software.
Why? Because
HASP’ssecurity,
reliability,andease‑
of-use led them toasimple
Conclusion: HASP is the most effective
software protection system available
Today, moredevelopers are choosing
HASP than any other software
protection method. To learnwhy, and
to see howeasily you can increase your

Testing Labscompared revenues, call now to order your HASPational SO ectionvendors. T Developer's Kit,the Nation: protectior in all
est conductedby Jeading software ber oneArecent test C four le:3 - and numDe dent

the flagship products1 clear overallwinht™ is leadingindepensac T a t e i f thewor a r

result? HASP was ren categories. oe we to disagree’e major comparison ¢ best, whethe major © HASP is the
testing lab says

NSTLTEST RESU

01753 622266
http://www.aks.com
1985-1995

A
Baseof Learning

ility/Features

: Years The Professional's Choice
PowerConsumption,

United Aladdin KnowledgeSystems UKLtd.
Kingdom je) 01753-62266, Fax: 01753-62262

E-mail: sales@aldn.co.uk
North AladdinSoftware Security Inc.
America Tel: (800) 223 4 2 7 7

Microsorr. Mcms” Mac OS
Africa 0



You won’ t be t h e one who’s ship‑
wrecked by client/server applications.
To accompany you on NetWare or
Windows NT you’ve chosen Btr ieve,

the foremost navigational database.

In i t s l a tes t ve rs ion , B t r i eve v6.15

Microsoft
SOLUTIONPROVIDER

Itrunswith
NefWare

Btrieve Technologies Europe - Les Collines de Arche - Opéra E- 92057 Paris la Défense 7 Cedex - Tel

N e x t  t i m e , I ’ l l n a v i g a t e
w i t h B t r i e v e v 6 . 1 5 ! !

TAKE A D V A N T A G E O F T H E BTRIEVE V6.15 U P G R A D E
* Novell SFTIIl support * NLM management w i t h dynamic reports * N e w Transaction
Tracking System f o r database integrity * Improved memory management * Update
bundling f rom mult iple users into a single disk operation * Windows DLL requester * Dual
environment requester ( N e t W a r e a n d Windows N T ) * DOS requester ( N e t W a r e ) fo r
reduced m e m o r y requirements * Windows-interface insta l ler

Special update offer for Btrieve v5.x and v6.x users.

surpasses itsel f in t e r m s of security,
speed, precision and user- f r iend ‑
liness. Be a clear-sighted captain and

9779997)

4 0800 96 5497
cee

call o u t your order n o w to profit f r o m

Btrieve’s improved performance and
special upgrade offer.
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