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Watcom C/6++ 10.5
Increases your Competitive
Advantage with New Version of
Award-winning Development System
Watcom C/C++ increases your competitive advantage in the development of
high-performance, multi-platform 16and 32bit applications. The integrated
development environment simplifies application development and makes it
easy to exploit the power of Watcom C/C++. In a single package,Watcom
C/C++ provides acomprehensive development environment with the tools,
SDKs and libraries you need to create powerful 16and 32bit applications
for popular PCplatforms.

LeverageYour Time and Code Investment
Watcom C/C++ supports awide range of host and target platforms
includingWindows® 95*. Reliable, high-performance code generation
and consistent Cand C++ language implementation are delivered across
all supported platforms, making it easy to develop
applications for several targets from asingle source code base.
For example, C++ templates and exception handling are provided
on all supported platforms including 16bit Windows.

HostPlatforms:Windows 95,Windows NT,Windows 3.x, 0S/2Warp, 0S/2 2.x, DOS
Target Platforms: Windows 95,Windows NT,Windows 3.x, Win32s, 0S/2Warp, 0S/2 2.x,

Extended DOS, Novell NLM,0S/2 1.x, DOS

Accelerate Your Windows Development
For rapid 16and 32 bitWindows development,Watcom C/C++ includes the
Microsoft FoundationClass (MFC) libraries andVisual Programmer (VP) by
Blue Sky Software. VP is a fast MFC code generator for quick, easy and intuitive
development of Windows applications. With VP, application user interfaces are
designed visually using point-and-click interaction. Functional preview mode
allows for quick testing of the user interface.

HighPerformance
Watcom's advanced compiler technology generates fast, tight code, optimizing your
application's performance. Superscalar optimization strategy uses "riscification" and instruc‑
tion scheduling to deliver optimum performance on 486 and Pentiumprocessors.

Watcom C/C-++ 10.5. Isn't it time you increasedyour
competitive advantage?

LimitedTimeCompetitive Advantage Offer ‑
Watcom C/C++ version 10.5CD-ROMEdition: £139

VERSION 10.5
NW WITH

WINDOWS 95
SUPPORT AND

VISUAL PROGRAMMER
BY BLUE SKY SOFTWARE

April 11 , 1995
Watcom C/C++ 10.0

| WatcomC/C++ version 10.5CD-ROMEton: £239 Watcom
Upgrade (ior registeredowners of Watcom CiC++): £116 A Powersoft Company

WatcomEuropeLtd.WindsorCourt, KingsmeadBusiness Park,HighWycombe, Bucks HPI 1JU,UK.Phone:+44 1494555599 FAX: +44 1494555595. Watcom InternationalCorp. 415Phillip Street,Waterloo, Ontario,Canada
N2L 3X2. Phone: (519) 886-3700 FAX: (519) 747-3871.Watcom and the Lightning Device are. trademarks of Watco'n Lnienational Corp. BLUE SKY SOFTWARE and VISUAL PROGRAMMER are trademarks or registered
trademarks owned by Blue Sky Software Corporation. Other trademarks are the properties of their respective owners. © Copyright 1995. Watcom International Corp. *Get started with Windows 95 development us ing

Watcom C/C++ and the pre-release ve r s i on of Windows 95. Alll registeredWatcom C/C++ 10.5 developers areentitled to a free ve r s i on 10.6 update, after Windows 95 is released.
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Youre on the road.Witha client.

P y  y y
You need to locate a bottle design.

m e i )

Your database has 40,000 bottles.



The humanmind has the ability to recall to settingup adatabase to exist in several places at

information visually. But can aclient/server database once.Andwhile DB2 stands out from other databases,

advance that far? wedesigned it to fit very comfortably into any

Well, IBM’s exclusive Query By Image Content business environment.

(QBIC) technology for DB2 should open your eyes. DB2 meets open industry standards, soit will r u n

It actually lets you locate arange of records based on many popular systems.And it’s been engineered

on shape. Or colour. so your database
C a n y o u r software do t h i s ?

Or even texture. will deliver both |

Which means faster access to the data you need ‐ speed and efficiency from any size server. Fromtwo

includingmultimedia ‐ to make better business users to more than 100,000.Frommegabytes of

decisions. information to terabytes. To make your business

Not that such advances should surprise you. informationmore accessible,just contact Donna

TBM has led the way in databases aslongasthere have Ratcliffe on 01705 498151, or visit our web site at

been databases. (Indeed,DB2 is atwork in over 90% http://www.software.ibm.com/software/data.html

of the FORTUNE500.) You'll find out why, for somany companies, DB2
is the shape of things to come.DB2 has ahistory of offering useful

innovations for informationmanagement

‐ with tools that let you doeverything

frommanagingyour database remotely Solutions for a small planet

IBMis the registeredtrademark of InternationalBusinessMachinesCorporation. Other company, product andservice names maybetrademarks or servicemarksof others.
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C OMM E N T

MoonWater
DON’T KNOWWHAT I ’d do without

iE favourite piece of shareware, which
is calledMoonWater. You can get it for

the Macintosh, for DOS (where it can beset
up as a popup TSR if you so choose), and I
hear that there is now a Unix version which
goes downa treat under Linux; but I prefer
to use the Windows version, which I have
put in my start-up group so that I can
_always have it handy.

Windows programs always seem to be
packaged asa flock of about a dozen files,
most of which need to be installed in WIN‑
DOWS\SYSTEM, but not MoonWater.
When you unzip the archive, there are just
four items: README.1ST, MWMAN.DOC,
MWW.EXE and MWW.HLP. MoonWater
wants an IN I file, MW.INI, to save its con‑
figuration, but it recreates this in its home
directory when you r u n it - the authors are
very keen that MoonWater should be a
‘download and go’ program. So there are
dozens of command line switches for those
who like command line switches, but you
don’t need them, because MoonWater lets
you set up the I N I file with a couple of
tabbed dialogs, or you can edit the file
directly with a text editor if you prefer. The
DOS version of MoonWater wi l l use the
same INI , and if you want to sharea single
copy across a network you can easily set an
environment variable so that everybody
uses their own settings.

A word about MoonWater’s menus. Of
course, most applications will give you con‑
text sensitive help if you strike F1 with a
menu item highlighted, but MoonWater is
the only one I know which gives help on a
greyed out item explaining why it is greyed
out. Everybody agrees that nested menus
are a pain - MoonWater’s are never more
than two deep - but Microsoft actually dis‑
courages developers from put t ing direct
actions on top level menus. This is a silly
rule, which deserves to be broken, and
MoonWater’s three most common com‑
mands are r ight there on the main bar,
where you can get at them. Since V2.1,
MoonWater also offers a configurable
palette of buttons with the usual indeci‑
pherable icons,but there is ‘tool-tip’ help on
the buttons and those with suitably high
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resolutionscreens can havecommand labels
printedonthe button ina tiny font.

Of course, not evenMoonWater’sauthors
have thought of everything, but this doesn’t
matter because it comes with two APIs
which you can use to add your ownbits and
pieces. The simplerjust shells out to another
program, passingwhatever parameters you
like - but even with this crude mechanism
I’ve been able to dosome nifty stuff with
batch files. The more complicated one
requires that youwrite aDLL,but this is not
sohardbecause you wil l find a skeleton file
andsome examples onMoonWater’s ftp site.
There is competition among MoonWater’s
fans - theMoonies,we style ourselves - to see
who can write the best add-on.

You would like to get hold of MoonWa‑
ter? Of course there is an ftp site, which is
mirroredbyDemonandImperialCollege for
easyUK access,but there areconferences on
Cix and CompuServe too, and the unwired
will find that it regularly turns up on the
cover disks ofPCrags.It’s alsoworthjoining
the MoonWatermailing list,where new ver‑
sions andadd-ons are announcedas they are
released. If youwant to registerMoonWater
- and you should, really, although it is fully
functional andnever nags - youcan dosoon‑
line on CompuServe, or by emailing your
credit card number (a PGP public key is
available for the security conscious), or by
contacting the UK agents, who are inciden‑
tally obligingabout acceptingcorporate pur‑
chase orders. ForUS $100 you get the latest
version, anda loose leafmanual designed to
beeasy to photocopy.For$500, you canhave
the source too, which is written in good
ANSIC asGod intended.

And now for a confession, which will not
surprise the perceptive reader. There is no
such program as ‘MoonWater’, or rather I
have neve r encountered i t . I know some
excellent pieces of shareware, but even the
best has no Linux version, no help on dis‑
abled menu items and one can’t get the
source.

If anyone has encountered a shareware
package which meets my conditions, EXE
would love to know about i t , even if it has an
unromantic name suchas ‘grep’ or ‘pkzip’.
(Apologies to G.O.)

Will Watts

EXE:The Software Developers’ Magazine

ICROSOFT’S NEWLY releasedMitre95, the mostly 32-bit
successor to Windows 3.x/DOS, is

well on course to become the best selling32‑
bit OS ever. For developers though, Win‑
dows 95 is a mixed blessing because it is
difficult to predict when it will replaceWin‑
dows 3.x/DOS. Windows 95 might eventu‑
ally be remembered for improving the
fortunes ofMicrosoft’s ‘real’32-bit operating
system, Windows NT. Window 95 is cur‑
rently introducing user interface and other
usability features that are already filtering
up to the architecturally superior Windows
NT. If Windows 95 represents Cindy Craw‑
ford’s dream-about-me looks, NT has to be
Arnold Schwarzenerger with his Herculean
physique.

In these early days, developers have to
decide on a platform from which to target
Windows 3.x,Windows3.xwithWin32s,Win‑
dows 95andWindowsNT.Forme,the choice
is a no brainer - any 32-bit operating system
as long as it is Windows NT. Thanks to the
timely releaseofNT 3.51,programsdeveloped
for Windows 95will often r u n identically on
NT.TheMFClibraryandWin32API arenow
sufficiently popular that versions or emula‑
tions exist for other platforms including
MacOS, OS/2 Warp and UNIX. Microsoft’s
positionthat ‘WindowsNTWorkstation is the
most powerful desktop operating system and
ideally suited to developers aswell as techni‑
cal, engineering, and financial users...’ really
translates to ‘Windows NT is the real deal.
Windows 95 is an interim product until 16
MB becomes the norm on the desktop.’ But
what is NT really likeon the desktop ?.

Well, I can tell you it is ajoy to use. It is
fast, user friendly andsolid asa rock. I have
been runningWindows NT Workstation 3.5
for about a year on my trusty Dan 486DX2‑
66without a single crash. That is amazing
whenI confess that I often leave my com‑
puter running NT continuously for weeks
while I develop, debug and test my pro‑
grams.Under NT, programs that routinely
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Visual Basic Standard 4.0 £72
Visual Basic Professional 4.0 £365
Visual Basic Enterprise 4.0 £715

Comms - Async
Comms Lib 3.0 (Win) £115
Fax Plus for Win £175
FaxMan SDK £390
PDQComm for Win 2.1 £99

Comms - Network
| Apiary Dev Suite for NetWare £156
| Distinct TCP/IP - Visual Edition £265

dsSocket 1.1 (Intro) £65
| Database
| ADE/VBX £350
| CodeBasic 5.1 £140

Controls for Btrieve 2.0 £185
DataDirect Multilink/VB £255
List & Labels for VB £279

| VB/ISAM MU £150
VB/Link for Lotus Notes £715
VBtrv for Windows 2.1 £180
Visual/db Network 3.0 £235

Graphics - Charting
Chart FX3.0 £225
Charting Tools for Win - VB £180
First Impression OCX 2.0 £180
Graphics Server 4.0 £235
Real-Time Graphics Tools- VB £300
VBGraphix £270

Graphics - Image Files
AccuSoft Image Lib/VBX 5.0 £382
Image SDK Plus/VBX 2.0 £250
ImageKnife/VBX Std 2.0 £200
ImageMan/VB 3.1 £239
ImageStream £120
JPEG Image Compressor VBX £169
LEADTOOLS VB5.0 £425
PCX Toolkit for Win £155

] Grid Controls
Data Widgets £99

| Formula One OCX 3.0 £180
| Grid/VBX £75

Spread/VBX £171
TrueGrid Pro 2.14 £115

Multi-Function
3-D Widgets
Aware/VBX 1.5
Borland Visual Solutions Pack
Designer Widgets
Microhelp Muscle/Win
MSVisual Control Pack
QuickPak Pro for Win 3.5
Vblite 1.0
VBTools 4.0
Visual Developer's Suite
WinWidgets/VBX
L O W P R I C E S

MICROSOFT & BORLAND

Turbo P a s c a lfor Windows 1.5
P a r a d o xfor Win 5.0

WITH FULL TECHNICAL SUPPORT

BASICLANGUAGE
CA-Realizer 2.0 (OS2&Win)
GFA-BASIC for Windows
GFA-BASIC for Win Compiler
PowerBASIC Pro (Win&DOS)

£179
£80
£54

£210
BBC BASIC-86 Plus £75
GFA-BASIC for DOS £80
PowerBASIC 3.2 (DOS) £109
TrueBASIC Std 3.0 £88

seeaemsuscesenrasnesetne

0995

VISUAL BASICFOR WINDOWS |

Sundry Components
CADControl
Compression Plus 4.0
Custom Control Factory
d-Barcode VBX/DLL
Dazzle Prof 2.0
DynaZIP VBX 2.0
QuickPak Scientific for Win
VB/Magic Controls
Visual CAD Dev Kit
VisualSpeller OCX 2.0

Sundry Controls
3D Graphics Tools 4.0
Calendar Widgets
EDI-VBX 1.0
FXTools/VB Std 1.5
Gantt/VBX
MediaKnife/VBX
TAB/PRO
TList
VBX Artist
Visual Instrument Panel Cntrls
VSView/VBX

Tex t Editor Controls
ALLText (Std) 3.0
HighEdit 3.0
SpyWorks-VB.
TXText-Control Standard
VisualWriter Pro

Tools
Code.Print Pro for VB
JET Inspector 2.0
The Polisher
TMS Tools 1.1
VB Compress
VB Language Manager
VBAssist 3.5
VB/DLL 2.05
VB/Rig Professional
VERSIONS/VB 1.1

C& C++ FOR WINDOWS | _FOR WIN!
Comms

Async Pro for Win
COMM-DRV/LIB 16.0
Greenleaf Comm++ 3.0
Greenleaf CommLib Pro

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

Database
Borland Database Engine 2.0
CodeBase 5.1
CodeServer 5.1 (10-Clients)
CXBase Pro
DataBoss for Windows
DataDirect Developer's Toolkit
DataTable 2.5
DBTools.h++ for ODBC
Greenleaf Database Library 4.0
List & Labels for Win (Pro)
POET Personal SDK 3.0
Raima Database Manager
Spread/VBX++
Velocis

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
AccuSoft Pro Imaging Toolkit
Ad Oculos (Image Analysis) 2.0
ImageKnife Pro 2.0
ImageMan
LEADTOOLS Prof 5.0
PCX Toolkit for Windows

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

Maths & Stats
IMSL C Numerical Libraries
IMSL Math Module for C++
Lapack.h++ w/source
Math.h++ 4.1
Money.h++

£365
£175
£49
£94

£420
£129
£105
£120
£520
£115

£130
£99

£705
£149
£195
£290
£75

£120
£240
£150
£105

£120
£199
£120
£180
£145

£85
£475
£125
£99
£99

£130
£140
£165
£79

£135
£105
£209
£365

£235
£210
£175
£105

£205
£248
£370
£500
£410
£450
£145
£340
£180
£305
£169
£380
£171
£340

£180
£320
£360
£245
£360

£610
£610
£325
£280
£399
£675
£155

£240
£190
£340
£575
£725
£634

£495
£495
£675
£340
£340 £66 ]
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Pricesdonot include VAT or other local
faxes but do include delivery in mainiand
UK. Please check prices at time of order
asads are prepared someweeks before

publication. This page lists some
products- call usfor acomplete

price list. ORDER BYPHONE WITH
YOUR CREDIT CARD

(01364)654100
FAX:(01364) 654200

DELPHI
Delphi
Delphi Client/Server £806 |
Apiary Dev Suite for NetWare £195 |
Business Builder (Intro) £199 |
Component Create £155
Conversion Assistant Std £77
Conversion Assistant Database £130 |
Eschalon Power Controls £105 |
InfoPower £190 |
Mobius Draw Kit £99 §
Orpheus £135 |
Real-Time Graphics Tools £360 |
VisualPro 1-App Enhancement £69 i
VisualPro 2 - Visual Video Pack
WinG Sprite Kit

Personal Eiffel +Graphics/OOP
Professional Eiffel Graphics

Sundry Components
Control Palette 2.0 £135 |
Diamond Toolkit e310 |
HeapAgent £420 |
M4 £660 |
Meijin++ 3.0 £750 |
TG-CAD Prof 5.5 £770 |
Tools.h++ 6.1 £340 |
WinWidgets++ ¢240 |

Tools 1
CC-RIDER for Win16 £250 ]
KPWin++ 6 0 0 |
SOMobjects Dev Toolkit £220 |
Visual Parse++ £289 |

VISUAL BASICFOR DOS

MSVisual Basic for DOS Std
MSVisual Basic for DOS Prof
NetPak Pro for DOS
PDQComm 2.62
QuickComm
QuickNet
RS232 Library
db/Lib Prof 3.0
VB/ISAM MU
Graphics QuickScreen
Graphics Workshop
GraphPak Pro

£96 |
£230

Compression Plus £79
Compression Workshop £110
PDQ £110
Printer Plus £130
ProBas 7.1 £210
QuickPak Prof 4.19 £145
QuickPak Scientific 3.0
QuickScreen 4.0

Borland C++ 4.5
Borland C++ 4.5 & DBTools £405
Microsoft Visual C++ 4.0 £368
Salford C/C++ Win Developer £395
Symantec C++ 7.0 £199
Turbo C++ for Win 4.5 £68
Watcom C/C++ 10.5 £239

£620
£70

£195
£215

High C/C++ for Ext-DOS/Win
Microsoft Visual C++ 1.52
Salford C/C++ DOS Developer
TopSpeed C/C++ Prof
Turbo C++ 3.0
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VISUAL BASIC 4.0
The original Visual Language for
Windows leaps into the 32-bit OLE world
of Windows 95, with a host of new
features:
® Load& recompile Win16 VB3 apps

for Win32 (95 & NT)
New VBA Language Engine,with OO
“For Each and With”
New open IDEis anOLE server
Rich set of standard controls
Rich set of Windows 95controls
New JET 3 engine with query
optimiser, transactions, etc
Data Control now supports dynasets
& snapshots
Supports data-sourcing OLE controls
for remote access
Many data-aware controls
Library of over 450 icons

Only £72 for the Standard Edition
PROFESSIONAL EDITIONfeatures:
® Create both Win16 & Win32 apps

from single set of source code
Create your own Wizards
6additional controls
New data outline control
Full ODBC 2 support, including
scrollable cursors
SQL Server driver
Create your own OLE Automation
servers
New Crystal Reports + Control
‘On-line Windows API reference
More than 250 assorted bitmaps &
metafilesfor your apps

Only £365 or update from VB3 Pro for
£99. Ask about the competitive
upgrade at £218
NEW ENTERPRISE EDITION
features:
® Integrated Visual SourceSafe &

Component Manager
Remote data control for fast access to
SQL Server or Oracle
Create & remotely execute OLE
servers for true 3-tier distributed
applications

Only £715 or upgrade from VB3 Pro
for £390

VISUAL C++ 4.0
The latest version of Visual C++ now
brings one year's worth of free updates &
information to your desk.
® New IDE integrates with Visual

SourceSafe, Visual Test &MSDN
® Faster edit-to-exe builds
™ New ClassView letsyou view projects

as a set of objects
Customisable AppWizard lets you
build your own outline apps
Build your own OLE controls
Component Gallery includes over 100
pre-built objects
MFC 4.0 fully supports Windows 95,
OLE and database
Fast database support with JET 3
engine and data access objects
Other Windows NT versions - MIPS,
Alpha, PowerPC

All this for only £368, or update from
Visual C++ 2.0 for £187.

PROGRAMMING
t o o t s

Assemblers
C/C++

Cross Dev
Database

Dos Extenders
Fortran

Gui
Lisp

Multi-tasking
Prolog

Smalltalk SQL
Version Control Visual Programming
Windows Xbase

Basic
Comms

Debuggers
Editors

Linkers/Locaters

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



COMMEN T
humiliate Windows 3.x/DOS and Windows
95only get asfar asthe EndTask button in
NT’s Task manager. Of course this is noth‑
ingnewto seasonedUNIXveterans, but it is
gettingeasier to developUNIXapplications
on NT while serious Win32 programming
isn’t viable on UNIX. The new NT 3.51
upgrade has something for everyone. The
most significant feature is probably the
inclusionof file anddirectory levelcompres‑
sion onNTFS formatted drives. In use, the
compression is fast, transparent andworks
beautifully. WinHelp 4.0 brings Full-Text
Search capability to NT help files. This is
great news for environment friendly devel‑
opers who dislike printedmanuals.

Also available, but only on the Level 2
MSDNsubscription,is an alpha releaseof the
Windows 95 shell for Windows NT 3.51.
Installingthe shell ischild’splay.Simplyexe‑
cute an NT command file, answer yes to the
‘This is an alpha product and do you accept
responsibility if it screws up...” question and
one rebootlateryoushouldbestaringatWin‑
dows 95 or something similar. There really
isn’t much that can be said except that it
works almost exactly asWindows 95, bar a
few alpha bugs. To remove i t , a second com‑
mandfile and reboot does the trick. Nowyou
can have the look of Windows 95 and the
superior architecture of NT 3.51, sort of like
Arnie in drag lookinga lot like Cindy. The
roadtoCairo hasneverbeenasbeautiful.

The bottom line is: if you only develop
UNIX applications you should consider one
of the various UNIXes. Similarly for OS/2
Warp and MacOS. If your tastes border on
the adventurous or just plain thrifty try the
excellent freeware UNIX-alike Linux or its
wild child Caldera from aNovell spin-off no
less. Everyone else (and that means most
developers) shouldgiveNT 3.51Workstation
some seriousconsideration.Youare unlikely
to bedisappointed. It is fast, friendly and
very reliable. Goon,giveArnie achance.

Anthony Odutola

An ethical issue?
OFTWARE IS PERVASIVE: from theGenreonyour desk to the washing
machine at home, in the car, in the

phone and coming soon in your wallet. But
who is making the choices that are shaping
our future?Who knowsbetter than software
developersthe impactallnewcomputer prod‑
ucts will have on our everyday life; whether
they will invade -or not - our privacy? There
are some choices to be made now and these
are not purely technological anymore, but a
matter of ethics. Software developers have a
duty to informthe publicofwhat is goingon:
you have to spread the word. This was
expressedby the Computer Ethics Institute,

6

back in 1991at their first annualconference,
as the ninth of their ten commandments:
‘Thou shalt think about the social conse‑
quences of the programyouwrite’.
The Powers That Be (TPTB), ie govern‑

ment and industry, take decisions in their
own interest. The public tends to accept
these decisionswhere they concern software

related issues, because the issues seem too
technical to understand and, besides, the
decision makers have ‘experts’. Software
developers, at the forefront of the technol‑
ogy, can and should explain to the layman
what it is all about.

Take thebankingindustry,which is very
bullish about the security and reliability of
its ATM software: all errors are customer
errors. But the opposite hasbeenprovedthe
case in several documented instances. Sur‑
prise, surprise - howmany entirely bug-free
programs do you know? But the naivety of
some peopleis suchthat they believeprinted
output, simplybecause it comesout ofacom‑
puter! Nobody is better placedto correct this
view than the software developer.

One area not generally well understood
outside technical circles is the issue of the
state’s need to protect itselfversus the indi‑
vidual’s right to privacy. To the lay person,
this appears to bea trade-off: the extent to
which you have one limits the extent to
which you can have the other. The address
and personal details on, say, a driving
licence, are vulnerable to abuse by TPTB.
Why put al l these details on a dr iv ing
licence, what have these to dowith the fact
that you can or cannot drive avehicle?Most
authorisation processes today are based on
the physical identificationof the authorised
person. Is there really such a need? Recent
advances in cryptographic technology have
allowed the separation of the identification
andauthenticationprocesses. It is nowtech‑
nically feasible to have a smart card con‑
ta in ing the information describing what
type of vehicles you are allowed to drive but
no personal information. To read and vali‑
date the information, a cryptographic key
would have to beenteredbyyou.
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The combination of smart cards and cryp‑
tography has many applications, but deci‑
sions must be taken now if we do not want
TPTB to control everything in our life. The
Department of Transport is experimenting
with schemes for automatic motorway tolls.
Will these toll devices, affixed to vehicles, be
identifiable? They don’t need to be to per‑
form thejob of collecting tolls.

Yet some governments have already
opted for schemes which identify the driver.
In Norway,for example, you canbuy asmall
gadget that is fitted to your car and which
pays tolls automatically. This device identi‑
fies your car uniquely, sothe system could
easily bemodifiedto include detectionof dri‑
vers breaking the speed limit, causing a
ticket to bedispatchedwithout humaninter‑
vention. It wil l be easy to find the r ight
address: every Norwegian citizen already
has a unique number, issuedat birth, which
is then used in every state controlled data‑
base. Software developers are involvedright
at the beginningofsuchprojects,andarekey
people since the software is controlling the
whole project.They are theonly persons that
can,andmust, informthe public at the start.

Somebody’s program, somewhere, is
watching you. Developers wake up to your
duty and spread the word...

DavidMery

Yield a sigh
HIS NUMBER OFEXE marks my

: last asEditor-at-Large. My contrac‑
tual obligations being fulfilled, I am

retiringto spendmoretimewithmyCrystal
Reportstech support, althoughI hopeto con‑
tinue to pop up in these pages from time to
time. Thanks to the many folks - especially
in our Production Department - who have
made my second EXE stint successful and
enjoyable. (Well, for me,anyway.)

DavidMery has been appointed Editor
from the November issue. David has been
doingallthehardeditorialwork these lastsix
months, while I have simply pitched up one
day aweek to take the credit. I can’t think of
a safer pair of handsto hold ‘my’baby. I wish
himthe bestof luckwith the exercise.

Since I seem to have some column-cen‑
timetres in hand, I 'dlike to quote a favourite
poem by Humbert Wolfe. Oh, don’t make a
face like that, it’s very short:

You cannot hope to bribeor twist
Thank God!TheBritishjournalist.
But seeingwhat that manwill do
Unbribed, there’s nooccasion to.

Davidis French.
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Tools of the Trade
Tested Tools Fo r Programmers~

ZAC
Language-Specific Catalogs

Written For Programmers By Programmers!

CA Clipper” ~ CA-Visual Objects™

Call f o r any or all
of o u r FREE catalogs!

INTERNATIONAL PHONE. . . . . . . . . . . . - + + - + - 0 0 + 51 . 6 17 . 551 . 0860
FREE PHONE ( f r om U . K . only) . . . . . . . + 0 + + s e s 0 + +osoo 9 6 5 1 5 4
TOLL FREE ( N o r t h America). . . . . . . - ---- . -1-800-4-SOFTWARE
FA X22o c c c e c e c e c e enneeececcnnneceeenennenccnsnscnnasaass1 .617 .551 .0857
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INTERNET . . . . . . 2 2 0 0 0 0 c c e e e e eeeeeeeeenn eeneness a l e s@za c c a t a l o g . c om

S i n c e 1 9 9 1

©1995 ZAC Catalogs, 106 Access Road, Norwood, MA 02062 , USA
ZAC is a se rv i ce mark of Zachary Software, Inc., All rights reserved. All products are registered marks or trademarks of their respective owners.
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Maybh@m!
Jules got sucha fright

when he looked behind his
computer and sawa truly
horrible sight. Dead rats?

Oxide from his disks?
Three inches of dust?

No, he found miles of wire.
Why was hesurprised?

There are certain things in the world which
keep secrets from mere humans.Only aball‑
point pen knows where it goes when you
want i t . Only the washing machine knows
why left socks taste better than right socks.
AndI don’t suppose anyone knows why all
physical constants c a n become variables
during the demonstration.

But there’s one secret in particular that I
want to write about now, and that’s the
secret known only to wire. It doesn’t matter
how carefully one lays out and coils wire
behind pieces of machinery. It doesn’t mat‑
ter how immobile the equipment the wire
connects is. When you come to remove the
wire, you're faced wi tha horrible, snarly
mess. You unplug one end, you unplug the
other, you pull, and a rigid lump of spaghetti
moves. You can thread and unthread until
Hell freezes over, andyou'll never untie it not

even after the connec‑
tors have dropped

off the end and
the wire is
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effectively useless. The only way to get that
wire out is to remove every single connector,
or to cut i t .

After considerable research, I’ve discoy‑
ered something which everyone who uses
wire is aware of: that a piece of wire can
break itself, step past another wire, and
rejoin itselfwithout leaving any evidence at
all, and that wires in close proximity dothis
at random intervals. From fixed installa‑
tions behindcomputers to temporary rigs on
stage, every wire does this, and most people
simply resign themselves to the fact that
this is probably the most lamentable intrin‑
sic property of wire.

In fact, though it’s an intrinsic property,
it’s not lamentable at all. Wire does one
thing very well: it conducts stuff - signals,
power,whatever - from one point to another.
Any piece of wire has two and exactly two
ends. You plug one end of a connector in to
one place, and the other end in to another,
and no matter how big or complex the con‑
nector, no matter how tangled or tortured
the route between them, you know that the
two places are now irrevocably connected. A
signal going in one end of the cable must
come out of the other because there’s
nowhere else for it to go.



Another property of wire is that, to use a
programming term, it ’s strongly typed.
ThoughI can cast this video connector into
an RS232, it’s no t only very difficult, it’s
probably futile. For real purposes, there’s
only one place where I can plug this video
cable, and that’s a video-cable-shaped hole.

Occasionally, this does create problems.
If a signal has to arrive at several different
places, you need several bits of wire, you
need hubs, distribution amps and switches
to separate the signal. If several signals are
arriving at the same place, you need multi‑
plexers too. But, by and large, wire does the
job asked of it very well indeed.

Ah, bu t what about LANs, I hear you
ask. LANs represent something quite differ‑
ent, where all kinds of people can connect all
over the place. LANs are more like buses.
Inside a computer, the various buses are
designed with very simple and very pre‑
dictable modes of access, and they still don’t
allow much messing.Actually, LANs can be
problematic, and that’s probably one of the
reasons that theyre sodifficult to get work‑
ing. As a science, we knowa lot about two‑
ended wire, and about connections using
that model.LANs are pointingtowards adif‑
ferent kindof problem.

The real problem is illustrated by
portable machines. Increasingly, aportable
machine which can’t talk to anything is a
waste of electricity, but you can’t
expect a poor user to grap‑
ple with hundreds of
wires every time he
arrives at or departs
from his desk. The most
practical proposition so far is to
place all the cables into a desk station,
and dock the portable into that - in
effect, make the connection from
the desk to the portable out of

Vol 10-Issue 5 / October 1995

a single wire, too small a number to get tan‑
gled with anything. That w a y, the desk sta‑
tion can make the LANconnections. But this
solution won't last long; a group of people in
a meeting may well want to connect their
machines, and short of designing universal
docking stations into every desk, wire will
never accomplish that.

The core problemfor computer designers,
even now, is building in connectivity. The
connectivity problem in portables is fear‑
some, but as computers increasingly break
free of their desks (as they must), andhit the
road along with ’phones, faxes, and all the
other accoutrements of modern life, they
must be able to talk without wire. Your
machine must beprepared to talk to my in‑
car printer without fumbl ing with the
lighter socket, and without competing with
my machine talking to the same printer.

We know how to carry data through a
radio link, or through infrared, or even
through the cellular network. But, to sim‑
plify the engineering, all these approaches
now simulate wire - you dial another specific
number on your cellphone, or you use one
remote control at a time. We have no real
science of multiway
conversations
on a single
channel.

C O M M E N T
The closest we dohave, the bus, is not really
suitable for conversations where partici‑
pants are entering and leaving the conver‑
sation dynamically, or where a contribution
must make two or three hops to reach all of
its destinations.

This is a problem which must besolved,
and solved before too long, if computers are
to go on the move. Unfortunately, propri‑
etary solutions will be n e x t to useless; if a
Loganberry computer tries to join a conver‑
sation betweentwo Buddies, it m u s t beable
tojoin in, and it certainly mustn’t wreck any
conversation which is already going on. I
don’t often say this, but weneedcomprehen‑
sive standards, probably burned into chips,
before this technology wi l l take off. How,
though, can we figure out what those stan‑
dards should be until we've tried it in the
large and seen what the problems are?

I suspect we'll just have to accept that
whatever standard does emerge will be less
than ideal,andthe PChas shownwecan live
with less-than-ideal for a few years. We've
got bits of technology around already which
can be adapted to help - bits of LANs,bits of
Internet, bits of echonets, all of which have
been extensively tested in the large. Some‑
one, somewhere is going to have to take abig

chance. But the rewards
if they get the rightmix

- complete control of
computer intercon‑
nectivity - wi l l be

worth it . a

Though he'd very
much like to throw

away all his wire, right
now wire is the only way

you can contact him.
Jules@cix.compulink.co.uk

will probably work,
as should 01707 662698.
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Visual tools

On September 12th,Microsoft organised its
biggest event for software developers in the
UK. Called Visual Tools, it was aconference
where no less than eight products were
announced: Visual Basic 4.0 Standard, Pro‑
fessional andEnterpriseeditions (see review
in the Visual Programming supplement),
Visual C++ 4.0 (see review p. 20), MSDN
Level 3, Visual SourceSafe 4.0, Visual Test
4.0,Fortran904.0, Access Developer Ki t 7.0,
and Visual FoxPro 3.0 (again!). All in all,
3000 developers attended. It was nice to
meet some of our readers face-to-face at the
EXE/EXplodE stand.

Standard Parallel C++
The European Union-funded EUROPA
WorkingGroup,which has beencarryingout
work on a draft standard for parallel C++
over the pastyear, is to describe the outcome
at a one-day meeting in Brussels in Novem‑
ber. More information about the EUROPA
Working Group and the draft standard can
befound at http://www.lpac.ac.uk/europa.
To find out about the meeting in Brussels,
email M.Holford@lpac.ac.uk, or telephone
The LondonParallelApplications Centre on
0171975 5315.

OMG request proposals
The Object Management Group (OMG) last
monthannounced a Request for Proposalfor
Object Request Broker (ORB) Enhanced
Portability, plus aRequest for Comment on
an Ada ’95 mapping for CORBA’s Interface
DefinitionLanguage. In addition, the OMG
is inviting proposals for three Object Ser‑
vices: a Startup Service, a Collections Ser‑
vice and an Object Trader Service.
Comments and proposals are welcome from
OMG members and non-members. Call
Geoff Speare on 001 508 820 4300 for sub‑
mission deadlines.

Free Quidnunc guides
Running Software Projects, from computer
consultancy Quidnunc, is a 32-page booklet
containing insights reaped from over 150
projects designed to help IT professionals
recognisedpatterns - development situations
that arise again and again - and deal with
them. Quidnunc has also published The
DefinitiveGuide toClient/Server,which con‑
tains a synthesis of the mainframe vs. PC
debate, analyses of the latest models of
client/server architectures, tools listings,
and more. Boththese publications are avail‑
able free for a limited period - call Vicky
Daniels on01817417117 to order.
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NT a server OS?
Ovum, the market research company, forecasts a compound growth rate of 52% for Windows
NT Server. If this growth rate is sustained, NT Server should reachjust over 1million units
in Europe by the year 2000 putting it as the ‘fastest growing server OSin the European mar‑
ket’.To achieve sucha result,especially compared to NetWare, the current market leader for
Network Operating Systems (NOS),NT will need to ‘re-definethe NOS market’. What Ovum
means is that Microsoft will have to convince LANusers that a general purpose OS, ie NT,is
better than anetwork specific one, ieNetWare,even for NOSfunctionality.

NetWarewill bedirectly affectedbyNT Server, but accordingto Ovum,the EuropeanUnix
market should not be affected - at least in the short term. In the longer term, the competition
ofNT might lead to a price w a r in the Unix market.
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Installed base of desktop systems by primary OS in Europe

Although the future of NT Server is bright, NT Workstation’s looks more gloomy. Its
biggestcompetitor is another Microsoft’sproduct:Windows 95. Microsoft’smarketinghas been
successful in convincing users that Windows 95 is a Windows 3.x upgrade and notyet another
OS. In doing so, Microsoft has positioned it as the logical evolution path for all the Windows
3.x user base. A more detailed analysis of Ovum market forecasts can be found in Operating
Systems: Markets& Futuresby Heather Stark.The reportcosts £725 and canbeobtained from
Ovum (tel: 01712552670, email: info@ovum.mhs.compuserve.com).

Automatedcode inspectionspecialist ProgrammingResearchL t dpredictsthat the
next generation of consumer electronics is at r isk from that denizen of even the
most humble of programs - the bug. As present,the amount of code in consumer
products is doubling every two years: the latest large-screen television has more
than 200,000 lines of embedded code.

The problem is this: whi le it ’s perfect ly acceptable today fo r a person’s word
processor to crash every week or two, that same p e r s o n wi l l n o t accept similar r u n ‑
t ime behaviour from the software in their television. ‘TVs, radios, even cars, n o w
incorporate somuch softwarethat we are startingto see the consumer electronics
industry inher i t the same problemsthe computerindustryhasbeenstrugglingw i th
fo r years’, said PaulBlundell,ManagingDirector of ProgrammingResearch.

Blundellwent on to estimatean er ro r rateof approximately onebugp e r 55lines
of executable C code, and further claimed that up to 40% of those errors should be
statically detectable. Static inspection, which highlights l ikely faults or inconsis‑
tencies p r i o r to a n y run-time testing, is an important w a y of increasing the relia‑
b i l i t y of large,safety- or mission-criticalprograms.

Fo r m o r e information on ProgrammingResearchand its quality assurance sta‑
t ic testing toolkits, call 01932 888080.
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CodeBase
CodeBase the fully xBase compatible
RDBMS, is extremely flexible and available
for C, C + + , VB, Delphi and Borland Pascal.
CodeBase is single/multi user and
client/server compatible, and it is supported
on awide range of platforms including DOS,
Windows 3.x, Win 95, N T, OS/2, Macintosh,
SCO, AIX, HP, Solaris, UnixWare, SunOS

etc... Free CodeReporter and CodeControls included.

an
sequen

CodeWright Professional 3.1 ‑
Programmer’s Editor CodeWright isa
professional quality programmer's editor
designed to greatly increase code editing
efficiency and provide powerful
programming benefits for Windows based
development. With emulation for both
CUA and Brief, Code-wright supports
C/C++, Assembly, xBase, Pascal. Key
features include Tabbed Output Window,

VDOS Command Shell, Help Indexer, User Defined
ChromaCoding, and File Based Search and Replace.Available for
Windows or Windows NT/95. £159

WatcomSQL Server
Presenting Watcom SQL, the industrial
strength database server that makes
deployment of PCClient/server
applications both simple and inexpensive.
Advanced features include triggers, stored
procedures, anda self-tuning query
optimiser that “learns” asyou use it,
making it smarter...and faster. With
hundreds of thousands of copies already
installed on Windows, NetWare, OS/2 and

NT, Watcom SQL is the right choice for PCapplications.

Visual FoxPro version 3.0
Easy enough to beVisual, powerful enough
to be Foxpro
Microsoft Visual FoxPro combines avisual
development environment with new tools
for creating solutions that include the
Microsoft Office and BackOffice families. Its
flexible targeting puts existing Xbase code to
work in Windows, Windows NT and
Windows 95. Visual FoxPro increases

developers productivity with the addition of Rapid Application
Development features such asdragging and dropping visual classes
o n t o forms. Call for pricing and upgrade information.

f u n c
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BoundsCheckerProfessional
BoundsChecker Professional redefines ‑
automatic error detection for C/C++
developers using Windows 95 and
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.

WatcomC/C++ version 10.5
Watcom C/C++ delivers aprofessional,
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 includingWindows NT,
Windows 95, Windows 3.x, OS/2 Warp,
extended DOS and more. New features
include: Blue Sky’s Visual Programmer,
Windows 95 Ready, MFC 3.0 for Win32 and direct support for
popular revision control packages. Special offer only £139

MKS Toolkit ver 4.4
MKS Toolkit gives Windows NT3.5+ and ‑
Windows 95 developersa full suite of ;
powerful UNIX tools including KornShell,
awk, awkc,vi andvisual diff for Windows,
make, a windows scheduler,grep, sed, ta r,
cpio, and pax - more than 190commands _

customizing your :

variety of computingtasks. MKS Tookit
supports NT long filenames and permissions. All utilities are 32
bit, for ext ra performance.

Windows 95
__ Upgrades from Windowssand DOS now available:

Microsoft Visual Tools 9 5 . . .
Visual Basic 4.0 - Standard, Enterprise & Professional for Windows 95

| Visual C+%,.4.0 - for Windows 95, Windows NT with new OLE
controls and MFC 3.5

Visual SourceSafe 4:0

Callto place:your order and’receive priority < = "

Visual Test 4.0

@PLEASE CALL IFTHE ITEM YOU ARE LOOKING FOR IS NOT LISTED
@CALL FOR OUR COMPREHENSIVE CATALOGUE @PRICES ARE
EXCLUSIVE OFVAT @PRICES (EXCEPT UPGRADES & SPECIALS) INCLUDE
DELIVERY TOMAINLAND UK. SAMEDAY LONDON DELIVERY AT COST
‘@PRICES ARE SUBJECT TOCHANGE - PLEASE CALL TOCHECK
@VISA, ACCESS, & MASTERCARD ACCEPTED WITH PHONE ORDERS

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

TOORDER CALL 0171-833-1022FAX0
System Science, 1-6Bradley’s Clase, WhiteLionSt. London NtOPN

b e t t e r d e v e l o p m e n t

»  s Y S T E M
M S C I E N C E S

t o o t l s
171-837-6411
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Softwaire copyrite
The one-page Computer Law Bulletin,
issued by Bird Semple, reminds developers
of a few common misconceptions such as
‘changea few lines of code and you will not
infringe copyright in the original source
code’. In a recent case where one developer
wrote two applications for two competing
companies, the judge ruled there was copy‑
right infringement, on the basis that the
same spelling mistakes occurred and much
of the coding was similar. Copyright
infringements arejudged not only on ‘literal
similarities’ but also on the similitude of
‘program structures’ and ‘design features’.
Bird Semple is on 01314592345.

MSDN goes to Level 3
Microsoft will start shipping Level 3 of its
Microsoft Developer Network (MSDN) in
October. Level3 is a superset of Level 2 tar‑
geted at BackOfficedevelopers. Level 1 con‑
sists of a quarterly CD-ROM containing
up-to-date technical information; Level 2
adds the latest versions of Windows and NT
Workstation, as well as SDKs and DDKs.
Level 3 will also include the BackOffice Test
Platform ( N T Server, SQL Server, SNA
Server connectivity, SMS and Mail Server)
and off-cycle ‘important’ releases such asthe
Exchange Server. Subscription costs £745
until the endof the year. The Microsoft Sub‑

| scription Centre is on 0800 960279.

DOCA revealed
System Software Associates (SSA) has pub‑
lished details of i ts object-oriented architec‑
ture known as the Distributed Object
Computing Architecture (DOCA). The
deployment environment of SSAis message‑
based and conforms to the Common Object
Request Broker Architecture (CORBA).
The details can be found in a new publica‑
tion entitled BPCS Client/Server Distrib‑
uted Object Computing Architecture,
available directly from SSA for £20. To
order, call 01276 692111. SSA’s Web site is
at http://www.ssax.com.

DCE beta programme
I B M is looking for beta testers for its OS/2
Warp Distributed Computing Environment
(DCE) 2.1. The beta programme is aimed at
developers focusing on distributed comput‑
i n g technologies. IBM DCE 2.1 for OS/2
Warp supports the new functions of
OSF/DCE version 1.1and some proprietary
extensions. Formore information,or toenter
the programme, point your Web browser to
http://www.ibm.com.
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Network Operat ing Systems go
f o r the Enterprise
USmarket analyst DHBrownAssociates has released areport titledReliableInformation&
Transaction Systems, which states that there’s a need to move from Network Operating Sys‑
tems (NOSs) to Enterprise NOSs, or ENOSs.A traditional NOS’s strength is in providing
shared file access. An ENOS must also support database processing, messaging,communica‑
tion, host connectivity and distributed management. It must also beable to integrate all net‑
work servers into a general information system.

The report focuses on four contenders: OSF’s Distributed ComputingEnvironment (DCE)
1.1,Novell’sNetWare4.1, Sun’s Solaris 2.4 and Microsoft'sNT Server 3.5. DCE is the only one
of the four systems not to be an OS: it’s a comprehensive set of distributed services which sit
on top of an OSsuch asUnix or Windows.

Solaris is considered asthe one system meetingall requirements for an ENOS.The second
place is contended for by DCE and NT. DCE lacks support for printer sharing; NT lacks a
global directory service. Also, both NT and DCE are too new technologies to have a proven
track record ofperformance and scalability. NetWare lacks the ability to supportapplications
both ‘robustly and efficiently’. Novell has announced that it w i l l merge NetWare and
UnixWare,but the result might come too late for Novell to keep its leadingposition.

S S S
NOSmigration strategies

The report covers in detail all aspects of these four NOSs.As far as development tools go,
once again Solaris (rated 9 on a scale of 1to 10)came in first place, followed by NT (rated 8.5).
Solaris’ strong point is i ts tools for the development of large software projects, whereas NT is
more focused towards individual programmers.

DH BrownAssociates is on 001914 937 4302 extension 225 (email: simon@dhbrown.com).

ODBC- faster than y o u th ink
The commonly-held belief that Open Database Connectivity (ODBC) is slow m a y
turn out to havelit t le foundation, suggests a repor tby the independent consultancy
ResourceGroup. The repor t ,whichwi l l be releasedin i t s complete form la te r in the
year, describes the results of 29tests comparing typical SQLqueries done w i thboth
nativeAPIs and the ODBC API.

ODBC,a specification publishedby Microsoft that allows databaseprogrammers
to write to a vendor-neutralAPI,hasoftenbeencriticisedfo r incurr inga large time
overhead. Resource Group’s tests w e r e carr ied o u t w i t h APIBench, a suite of
benchmark testswhichperforms c o m m o ndatabase transactions. The performance
of Intersolv’s ODBC drivers was compared with native APIs fo r Oracle7, Informix
5 and Sybase System 10,on Inte landRISC processors runningNetWare,Windows,
OS/2 and Solaris.

In the tests, ODBC code performed 17 of the tests in less time than the corre ‑
sponding software w r i t t e n w i th a native database A P I - averaging 10% faster or
m o r e in 8 of those. Of the other 12tests, where ODBC w a s found to be slower, only
t w o showednative performance to be asmuch as 10%faster.

When the report is released, the C source code for the APIBench tests w i l l be
posted to the libraries of the Intersolv and ODBC forums on CompuServe. In the
meantime, an Executive Summary of the repor t is available n o w from the same
forums and from Intersolv’s Home Page at http://www.intersolv.com/.
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If it doesn’t say ‘StP’, don’t go.

StP stands for Software through Pictures, the leading software
development environment for Object Orientation (OO) . It’s the
only 100% safe way to make the necessary move to OO.

StP gives you all the features you need for high-powered OO
software development, with full life-cycle support throughout
your e n t i r e development process. The central, shared repository
is accessible to all StP tools. It n o t only facilitates reuse, v e r s i o n

control and configuration management ‐ it also enables you to
build fully integrated solutions.
The e n g i n e that drives StP and makes i t s o much better than the
compet i t ion is i t s open, flexible architecture. Rather than forcing
you down one r o u t e with nowhere to t u r n , this enables you to
c u s t o m i s e your environment to suit your needs as you go.

Always ready to adapt to changing conditions, StP already
supports the foremost OMT and Booch methodologies (as well
asJacobson Use Cases) and speaks your development language,
including C++, Smalltalk and Ada. And StP can respond rapidly
to new or emerging techniques, protecting your investment
along the way.

& CIRC

available fo r PCs.
the property of their respective manufacturers.StP runs on all leading UNIX workstations and will soon

© 1995 IDE Ltd. All trademarks and registered t r a d e m a r i

StP comes from the t e a m at IDE, who have helped thousands
of companies develop successful software solutions over the
past t e n years. With StP on your side, you know your transition
to OO is secure.

To find o u t more about how StP can put you safely ahead in the
race to OO, complete and r e t u r n the attached coupon by post or
by faxing it to IDE on 01483 31272. Alternatively, call us n o w
on 01483 579000.

01483 579000N e  l e e  e e
| Please send me more information about StP for OO.
Name
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1 Telephone

IDE Ltd
1 Stirling House

Stirling Road
Surrey Research Park

Guildford
Surrey GU2 SRF
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PRODUCT N EWS

‐ ‐ d u m p S t a r tt oCommonPoint | DistributedOLEwith NextStep
After releasing the object-oriented applica- The next major release of
tion framework CommonPoint for the AIX WindowsNT,code-named
platform in July, IBMannounced lastmonth Cairo, purports to enable
a ‘JumpStart’ beta programme for OS/2 RemoteOLEAutomation‑
developers. Memberswill be sent beta code distributed OLE objects
of the CommonPointApplication System for | that can communicate
OS/2 and a Development Toolkit. Also on across a network. NeXT,
the cards, according to Taligent, the devel- which hasjust announced
opers of CommonPoint, is aWindows NT a port of its entire object‑
port. This will be the first non-investor OS oriented product suite to
to host CommonPoint (Taligent’s investors 32-bit Windows, has
are Apple, Hewlett-Packard and IBM). To beatenMicrosoft to it.
find out more about Taligent call Andreas Distributed OLE for
Kyriakouon001408 7775093. Windows (D’OLE), which

extendsNeXT’sUniversal
. : Object Request Broker to

____Mathematical objects support the OLE object
VisualNumericshas releasedthe first set of | model, allows programmers to create Windows NT applications that message remote Open‑
objects ofitsObject Suite for C++.Themath- Step PDO (Portable DistributedObjects)objects via anOLEAutomation interface. Any OLE
ematical module will bejoined in 1996 by Automation-enabled application will beable to use distributed OpenStep objects. NeXT has
optimisation, signal processing and graph also announced that version 4.0 of the PDOobject modelwill comply with CORBA 2.0, mean‑
modules. Visual Numerics has completely ing there will soon be full interoperability between OpenStep, OLE and CORBA objects.
re-architected i ts libraries while moving DOLE 1.0 for Windows NT should beavailable in the fourth quarter of this year, witha fol‑
from Fortran to C and from C to C++. The low-up release addingsupport for Windows 95.
objects are sold in binary form for platforms OpenStep itself,NeXT’s development environment that supports the PDOdynamic object
rangingfromWindows 3.1andNT to Solaris model, is also scheduled to be released for Windows 95 and NT. UsingOpenStep 4.0, devel‑
and HP-UX. ISM Math Module for C++ opers will be able to create NT-hosted PDO server objects. The PDO objects are portable
costs £695 and is available from Visual across any OpenStep platform,includingDigitalUNIX,SunOS,Solaris andHP-UX,although
Numerics (01753 790600). the locationof the server is transparent to the NT client.

The other product to bereleased for Windows is NeXT’s database framework, Enterprise
Objects Framework for Windows, which integrates OO applications with persistent data

____How safe is your source? stored in relationaldatabases. Collectively NeXT’s technologies enable applications to bedis‑
Visual SourceSafe 4.0, the successor to | tributed across a three-tiered architecture ofclients, applicationservers anddatabase servers
Microsoft’s Delta version control system, (see diagram).
was unveiledlastmonth. The project-based More information canbeobtained fromNeXT, tel. 0181565 0005.
source-code management tool for Windows
integrates with both Visual C++ 4.0 and
Visual Basic 4.0 (see the reviews in this
issue and in the Visual Programming sup- os/2 up to Warp speed
plement). To coincide (roughly) with the
launch,California-basedcompany MainSoft Beta test ing of OS/2 Warp Server, IBM’s follow-up to i ts OS/2 Warp Connect net‑
has ‘rehosted’ the tool onto various Unix work client,has started. The n e w operat ingsystem is beingtargeted at businesses,
platforms, including Solaris, AIX and HP- ranging f rom small companies w i th simple file and p r i n t se rve r requirements to
UX. For more information on the Unix large enterprises wishing to r u nhigh-end server applications.
releasescall PersonalWorkstationSoftware OS/2Warp Server combines the 32-bit multitasking capabilities of OS/2 Warp Con‑
on01712310333. nectw i th the network server features of LANServer 4.0, such as i tsdrag-and-drop

administrationmodel. Also included is a GUI-based ut i l i ty for migratingNetWare
. . 2.x and 3.x users and other system information to OS/2 Warp Server. Networking

____Reverse engineering capabilities include a software and hardware ‘discovery’ feature which w i l l give
A new tool from Interactive Development systemadministrators the abi l i ty to iden t i f y remotely the componentsof each
Environments promises to simplify the workstation on the network, gleaning such information as the version number of
maintenance of legacy systems. StP/RevC programs and the type of ha rddisks.
reverse-engineersex is t ingC source code into With a variety of other enhancements, l i ke i ts bui l t - in remote access (plus the
structure charts, data structures andcontrol abil i ty to control a user’s computer remotely) anda backupfaci l i ty compatible w i th
flow charts, which can then be analysed, IBM’s Automated Data Storage Management (ADSM), OS/2 Warp Server is clearly
modified and re-engineered back into code. intendedto compete on equal terms w i th other business-criticaloperatingsystems
The product creates a repositorymodel com- l ikeWindows NT.
patible with IDE’sStP/SE structured analy- Clients supported by Warp Server include MS-DOS,Windows 3.x, 95 and NT,
sis anddesign tool. StP/RevC is priced at Macintosh, and of course OS/2 Warp andWarp Connect. The product should be
£7,500, and runs on Sun platforms with a released in the first quarter of 1996. Pr ic inghasyet to be determined- there'll bean
HP-UX version due in November. Call upgrade program fo r existing LAN Server users . Fo r information, pe ruse IBM’s
01483 579000 for details. HomePageat http://www.ibm.com,or telephone 01329 242728.
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“F inal ly, after 20years,
there is a database
design tool w i t h real,
practicalusefulness”
RichardFinkelstein
Performance Computing

“InfoModeler is the
ideal business analysis
a n dmode l l i ng tool. I t
isfast, productive and
easy to use.
P u t s imply, i t helps me
do a betterj o b ”
Colin Inglis
IS Controller, Adams Childrenswear

“InfoModeler’s
sound theoretical
underpinnings m a k e it
idealfor the teaching of
database theory a n dfor
practicalsystem design”
GrahamWelford
Lecturer in Information Systems
University of Wolverhampton
S S S

N o w there is a tool for business
analysts and system designers that
can transform the way you think
about database systems.

It's a design toolkit that helps make
sure your database applications truely
reflectbusiness requirements.
InfoModelertakes the guesswork o u t
of business analysis and database
design. It star ts from basicprinciples
- facts about the business process.
Facts are expressed in t e r m s everyone
can understand- plainEnglish
sentences. F romthe 'factbase' you
assemble InfoModelerautomatically
generates the database model.
InfoModeleruses examples, again
expressed in English, to validate your
model,checking that the database
design conforms tosoundrelational
principles.
Sothere's no more guesswork.

at £99" there's no
needto gamble!

on your
database

design?
Because InfoModelerautomates
routine,but essential, tasks such as
normalisation, table generation and
system documentation, development
is faster, errors are fewer,maintenance
is easier anda lot less expensive.
And at only £99* for the desktop
version, InfoModeler isbetter value
than ever.
Now, by using InfoModeler, y o u c a n
be sure your database applications are
correctly designed. To order call
01256 469460,or fax or post the
coupon for aFREEinformationpack.

AEYMET U X

InfoModeler
UK Distributor:

ICS To order call
01256 469460

Please send me a

EXE

| FREE informationpack
| Name |
| Title |
| Company |

| Address |
| |
|_« P r o s tCode |
| Tel Fax |

|| Return to ICS Solutions FREEPOST BZ152
‐ Road,Basingstoke RG21 2BR Fax 01256 2 3 6 2 |

* Limited offer on ly, p r i c e excludes VAT & shipping
all trademarks acknowledged



P R O D U C T N E W S
Mega new BoundsChecker

Nu-Mega’sdebuggingtool BoundsChecker is
now available in a Professional Edition for
32-bit Windows. A new technology - Com‑
pile-time Instrumentation- from Nu-Mega’s
partner ParaSoft automatically inserts
error-checking code into your executable
that allows BoundsCheckerto check the useof
every pointer in your program. TheUS price is
$999,or $499beforethe endof 1995. CallGrey
Matteron01364 654100 for UK availability.

Symantec C++ 7.2
Version 7.2 of Symantec's C++ compiler, an
upgrade release to match the final build of
Windows 95, is now available at £409 (£159
competitive upgrade).
with MFC 3.2, which includes support for
Windows 95 controls. Free upgrades should
automatically be sent to registered users of
7.0 - if yours doesn’t arrive, you can chase

The release ships

Symantec on 0800 526456.

CA-Clipper 5.3
ComputerAssociates has begunshippingver‑
sion5.3of itsCA-ClipperxBASE development
tool. The product now includes a Windows‑
based ‘workbench’ for the visual development
of DOS applications, which CA hopes will
serve as a stepping stone for programmers
moving towards Windows and CA-Visual
Objects. CA-Clipper 5.3 costs £595 (£175
upgrade). Call 01753 577733 for details.

Progressive JPEG
Pegasus Imaging has released the second
beta of RapidVue, which allows progressive
viewing ofJPEGimage files. Pegasusclaims
that it creates smaller and higher quality
files than other implementations. The final
toolkits should be ready at the end of Octo‑
ber, for Windows platforms,OS/2, DOS,and
Mac OS. RapidVue is distributed in the UK
by Orion (01633 868811). You can also check
out the URL http://jpg.com.

CORBA 2.0 with Smalltalk
Hewlett-Packard has rolled out the latest
releaseof DistributedSmalltalk,version5.0,
which conforms to the Common Object
Request Broker Architecture (CORBA) 2.0
specification. By conformingto CORBA 2.0,
HP Distributed Smalltalk eliminates the
needfor developers to write their o w n messag‑
ingmiddleware. Withthe packagecomes HP’s
Interface Definition Language (IDL) Genera‑
tor,whichautomaticallycreatesthe IDLinter‑
faces for userobjects. To findout morecallHP
on01344 369231,or visit http://hp.com.

16

MFC ExtensionClasses
Two new Microsoft Founda‑
tion Classes (MFC) extension
libraries fromNorthCarolina‑
based Stingray Software ship
this month. MFC++ 1.0 com‑
plementsandextends existing
MFC classes; Objective Grid
1.0 is an ODBC-enabled grid
control.

For the uninitiated, MFC
extension libraries, or
AFXDLLs, are a special for‑
mat of dynamic-link library
(DLL) introducedbyMicrosoft
with Visual C++ 2.0. As they
use a C++ ( r a t h e r than C )
interface, they can be called straightforwardly from C++ code without relying on tricks like
explicitly passingt h i s pointers. MFC++ and Objective Grid 1.0,likeMFC,are suppliedwith
full source code and somay bestatically linked in or compiled intoAFXDLLs.

With many libraries now being released asOLE Custom eXtensions (OCXs), it may seem
odd to hark back to a DLL-like interface. However, there are advantages to the various
approaches. OLE ‘objects’, employing an open interface between binary objects, have the
advantage of not being language-specific, but may not be integrated at the source-code level
and socan’t utilise object-oriented features such as inheritance. Traditional DLLs have a C
language interface and somay only becalled from a development environment that supports
calling C libraries, such asa C compiler or Visual Basic. Onthe plus side, they don’t require
the programmer to learn a new API and have little run-time/load-time overhead. Finally,
MFCextensionDLLs,asdescribed above, are similar to DLLsbut can (and may only) becalled
from C++.

MFC++ 1.0 extends MFC’s functionality, adding zooming and panning classes, image
classes, n e w GUI components, and ‘thumbnail’ (file preview) support. Also provided are
classes that implement alternatives to MDI (MultipleDocumentInterface),which Microsoft is
currently migrating away from. MTI (Multiple Top-level Interface) creates a new top-level
window for each document, an approach common in OSF/Motif; WDI (Workbook Document
Interface) is an Excel-style tabbed set of documents. MFC++ 1.0 provides classes to enable
M T Ior WDI in your applications.

Prices are $495 for MFC++,$395 for Objective Grid, or $795 for both. Stingray Software’s
Home Page is at http://www.unx.com/~stingray; alternatively, r ing001919 3216186 for more
information.

Open M f o r NT
InterSystemshas started to ship an NT version of Open M, i ts RDBMSand develop‑
ment environment basedon M Technology. M is an ANSI andISOstandard derived
from MUMPS. I t s requirements a r e low, l i t t le m o r e than what is necessary to r u n
the OS,b u t performance is supposedly excellent. InterSystemsgives an example of
a Boston hospital, w i t h 5,000 users and 40 servers a l l running Open M under DOS,
and m o r e than 100 applications. With a load of about 3,000 simultaneoususers, the
response time is on average sub-second and at worse 3 seconds.

When MUMPS started it comprised a language,a database and an OS. Today, M
Technology consists only of a language and a database system. It r u n s on m a n y
operating systems and can also access other databases, such as SQL Level 2. Open
M c a nr u n in several types of configuration: on servers,on clients,or on both.When
it is deployed on bothclients and servers,the application c a nbe part i t ioned to r u n
p a r t l y on b o t h machines. F o r Windows plat forms, InterSystems also provides
Visual M a combination of M and Visual Basic, the latter beingused as a RAD tool
for M.

OpenM for NT in single-user configuration costs £140. Prices start at £605 fo r
multi-userand£710 for client/server systems. InterSystemscanbe reachedon 01753
855450.
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COMMENT

Letters
Wewelcome short letters on any subject that is relevant to software development.
Pleasewrite to: The Editor, EXEMagazine, St. Giles House, 50 Poland Street, LondonW1V 4AX
oremail editorial@dotexe.demon.co.uk. Unlessyour letter ismarked ‘not for publication’,
it will be considered for inclusion. Letters may beedited.

Changeless languages
Dear Sir,
Francis Glassborow (EXE September ’95)
makes a valid point about the difficulty of
changing standardised languages and pro‑
vides anapt ‘bad’ code example to illustrate
i t . Unfortunately, the code is also ‘bad’ in a
way that Francis surely never intended.
Like countless others before him, he has
fallen prey to one of the all-time great lan‑
guage design gaffes, namely K&R’s decision
to restrict the = operator to assignment and
provide another operator for i ts intuitive
meaningoflogicalequality.This alwayswas
arsy-versy, given that no standard keyword
symbol has the intuitive meaning ofassign‑
ment.

The errors this gaffe causes are socom‑
mon that al l modern C implementations
issue compile-time warnings about unin‑
tended assignment.Given that the compiler
is already checking the context of the =,
there’s no sensible reason for not having a
dual purpose assignment/equality =. Many
languages (xBASE, to name but a few) do
just that.

Ihadhopedthat ANSICmight sort this,
but it was not to be. Is there still some hope
for it in StandardC++?

RobertSproat
London,N6

Fair point onC’susageof=and==.But,in
this example, the assignment is correct.
Thevariablemy_orde r holdsthe resultof
each successive comparison of charac‑
ters in the two strings. The test works
by eva lua t ing m y _ o r d e r after i t has
beenassignedto,andcheckingwhether
it is t rue (non-zero) or false (zero). The
loop w i l l terminate on the first differ‑
ent character in the strings -Ed.

Smalltalk
DearSir,
I was wondering why your coverageof
Smalltalk was solimited.

18

I suspect many of your readers work in the
City, and mildly proficient Smalltalk pro‑
grammers can command exceptional
salaries, whichwould be reasonenough.

Delphi andVB are all very well, but they
are notusedwithinprofessionalbankingenvi‑
ronmentsforanythingelse thantoyshareware
GUI programs, because they are proprietary,
because they are not portable, and because
they are not suited to bigteam projects.

Moreoverthey areunlikelyever tobeasso‑
ciated with advanced developments, such as
distributed computing, and their database
friendliness is comparatively limited.

TambynomeansanOO/Smalltalk evan‑
gelist. For instance, although I would be
interestedin anarticleonthemostOOofall
OO languages (Eiffel, or so I have heard), I
don’t know of anyone who uses i t , so I quite
understandwhy you nevermention i t .Also,
you may retort that the use of Smalltalk is
muchlesswidespread than Cor C++. How‑
ever it is often used in conjunction with
them in big applications, and its use goes
muchbeyondGUI design.

In summary C++ & Smalltalk are what
professional people use or are moving to. So
let’s hear about themboth!

Allen
Internetaddress supplied

Smalltalk coverage hasbeenlimited in
the past f o r the main reason that we
have received ve r y few requests f o r
articles on this language. Even so, we
do p lan to pub l ish articles on
Smalltalk. Also the theme fo r the Feb‑
r u a r y 96 issue is object-oriented lan‑
guages.

One v e r y i n te res t i ng aspect o f
Smalltalk is that both i ts inceptionand
the choices made in ear ly implemta‑
t ions have been completely docu‑
mented in a seriesof books.

EXE has published several articles
on Ei ffe l in the past. We even inter ‑
viewed i t s inven to r, Bertrand Meyer,
back in May ’92. -Ed.
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A curious phenomenon
DearSir
While experimenting with Microsoft's new
VisualBasic4.0 package, I haveencountered
astrange phenomenonwhich I amunable to
explain.VisualBasiccomeswith anexample
program, CALLDLL, designed to demon‑
strate DLLcalling. When compiled and run,
the programdisplays asimple animationofa
ball bouncing around inside the window.
This application can becreated using either
the 16and32bit versions of the compiler.

When r u n under NT, this program
behaves as expected: the animation of the
ball is much slower in the 16-bit program
than the 32-bit version, and multiple
instances of the programexecutingsimulta‑
neously donot affect each other.

Under Windows 95, the situation is
ratherdifferent. Asingle instanceofthe pro‑
gram, either 16 or 32-bit, executes rather
slowly - my impression is that the execution
speed is about the same as the 16-bit pro‑
gramunderNT,although I havenotverified
this with scientific comparisons onthe same
machine. Two instances - and it appears to
work with any combination of 16and 32-bit
EXEs - execute much faster; I guess three
times as fast. The speedup occurs as soon as
the second copy of the program is loaded ‑
one does notevenhave topress thebuttonto
start the animation. Closing either of the
instances causes the remaining program to
drop back to its former speed.

I cannot think of any explanation for this
behaviour.Onewould expect the secondpro‑
gram to loadmore quickly, since the DLL it
calls is already present in memory, but this
does not explain the observed behaviour. A
colleague facetiously suggested tha t it
proved what a wonderful operating system
Windows 95 is, since the more programs it
has to run, the faster it goes. Perhaps one of
your readers can furnish me with a more
likely explanation.

SimonForest
Leicester
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Component Gallery:
Quick access to reusable
components, including
thoseyou build.

M F C 4.0 Library:
Choose from more than
120,000 lines of code.

Share OLE controls and
use them in other tools like
Visual Basic or FoxPro.

Automatically generate
code tailoredforyour
environment.

Target multiple platforms
with a single codebase.

Customizable App Wizard:

Multiple Platformsupport:

EM

0171-833-1022
System Science, 1-6 Bradley's Close,

White Lion St. London NI 9PN
Fax: 0171-837-6411

®&CIRCLE NO. 338

micemic USES patterns!
isual C++.

it is natural to
code

I n t r o d u c i n g V i s u a l C + +
Microsoft Visual C++ 4.0 offers
enhancements to re-usability, such
as the pre-built objects in the
Component Gallery, the updated
and enchanced MFC for the latest

library of pre-written code, and OLE
controls that can be shared across
applications in different languages ‑
to enable you to pack more features
into your application in less time.

MS Visual C++ 4.0 includes full‑
support for Windows 95 controls and
the new Jet Engine 3.0 with data
access objects provides fast

database support. The new Class
View feature enables simplified
management of projects as sets of
objects, instead of a collection of
files. Visual C++ 4.0 integrates with

MS Visual SourceSafe for secure
team development.

0181-994-4842
QBS Software Ltd, 10Barley Mow Passage,

London W4 4PH
Fax: 0181-994-3441
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i th the advent of the Microsoft
Visual C++ subscription, it seems
likeyou receivea newVisual C++

release almost daily. Once you've installed
the new release it takes a couple of hours to
locate the one or two new features and then
realise that they probably were not worth
your time spent installing.

This is not the case with Visual C++ 4.0.
After you install the product and fire it up,
the biggest question is...

What isn’t new?
There are only a handful ofVisual C++ ele‑
ments that have not undergone major revi‑
sions. Unfortunately, the browser has not
improvedat all. Some of the resourceeditors,
likethe bitmapeditor and the stringtable edi‑
tor, have not changedeither.AppWizard and
ClassWizardare relativelyunchanged,except
for a new popup menu button. Other than
that, everything has either been completely
remodelledorat leasthadagooddusting.

Another burningquestionyoumight rea‑
sonably ask is: why did Microsoft skip from
2.2 all the way to version 4.0? The ‘official’
reason is to synchronise the version num ‑
bers of MFC and Visual C++, which have
been one off from each other for years and
caused a great deal of confusion. One
Microsoft Product Manager recently
quipped, ‘A left shift is faster than an add,’
when asked about the skip.

Let’stake a tour ofwhat’s newby looking
first at the VC++ 4.0 Integrated Develop‑

20

ie

Hl G+ 4.0
ol MysterySour

mentEnvironment(IDE), thenMFC4.0 and
finally, for all you linguists, the C++ com‑
piler.Asyour tour guide, I will t ry andpoint
out the highlights and the tourist traps.
A disclaimer: this article was basedon a

early beta of the product and some of the
product features were stil l fluctuating. I
havedonemy best to present the features as
they will be in the final shipping product,
but hey, this is Microsoft, you never really
know what they will do.

Windows 95 trinkets
SinceVisual C++ 4.0 is one of the first devel‑
opment tools to come out after the official
shipment ofWindows 95, it makesheavyuse
of Windows 95 features such as the
Explorer-like common dialogs
and theWindows CommonCon‑
trols. Those are the features
that we all expected, and are
probably gettingtired ofhearing
about. So this tour focuses on
the changes to Visual C++ that
will most affect the way you use
Visual C++ in your day-to-day
C++ code writing.

When you start up Visual
C++ 4.0 there’s a briefmoment
of shock as you realise that just
abouteverythingin the environ‑
ment you have been using for
the last months has changed
and looks completely different.
See Figure 1.
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Along with all the other Windows 95
bits, Microsoft is shipping a new

version of its market leading
C++ package. ScotWingo
takes us round a package
with a surprisingly high

version number.

First,the splashscreen says that you started
the Microsoft Developer Studio and not
Visual C++. Don’t be alarmed, you are run‑
ning Visual C++, but the moniker ‘Visual
C++Workbench’ has beendropped. Rumour
has it that, in the near future, Visual Basic,
Visual C++ and other MS development envi‑
ronments wil l use the same development
shell sothat they don’t have to keep main‑
taining different versions of editors, dialog
editors and the like.

The next surprise is that on-line books
are now right there inside the IDE.They are
actually in a really interesting new floating
window called the Project Workspace. The
Project Workspace window manages four
different ‘views’ of your project. You switch
between the views by pressing icons in the
bottom left of the window.

The ClassView is a completely new view
that lets you see the classes in your project.
Figure 2 shows the ClassView display for a
basic document/view based-application.
ClassView parses its information at runtime
soit is mucheasier to use than the browser,
which reliesonpost-compiledinformation.A
right mouse button menu lets you look up
the definition, references, and other infor‑
mation about the class or class member.
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There are a variety of visual cues in the Class Purpose E R E
ClassView class tree that letyou quickly see CConnectionPoint Definesan interfaceused tocommunicatewith otherOLEobjects.
the attributes of a classmember. For exam- cFontHolder EncapsulatesaWindows font:object.
ple, aprivatemember hasa little lock in its Colecontrol ‘SupportsWindows window features andspecialOLEfeaturessuchaseventfiring.
icon and avirtual member has asmall key. ag t e t you . pigs! ie c a e l ae
Look closely at Figure 2 againand you will eg aoaee wee ae obledt. de hee?
see the examples of the different i cons . cprop&xchange Providesthe interfacebetweenacontroland itsproperties.

The next view in the Project Workspace
is theResourceView.This is thewindow that
youusedto seewhenyoudouble-clickedona
RC file in theVC++ 2.x projectwindow.One
nicenew feature is that the toolbar bitmap is
now considered adifferent resource and has
its own folder. This will help countless new
Visual C++ users from wondering where
that toolbar bitmap is located.

FileView is the oldVC++ 2.x projectwin‑
dow.Unfortunately,youcannolongergroup
similar files together, a feature that I am
really going to miss.It’s not clear at time of
writ ingwhy this is the case andif it will bea
permanent non-feature.
InfoView, shown in Figure 1,automati‑

cally displays the index for any of the follow‑
ingMS products: Visual C++, Visual Basic,
Microsoft Developer Network, Fortran
Power Station and Microsoft Test. The
InfoView window appears to bewhere the
MicrosoftVisualC++ teamhasspent alion’s
share of i ts time, because it is packed with
features.

There are two help toolbars that work
with InfoViewtoletyoulookathelpin almost
limitless ways. You can define subsets, save

= MgCStingreyDoc
©AssertVelid):
¥® CStingreyDoc)
‘©~CSingrayDoc)
g®DECLARE_DYNCREATEQ
g® DECLARE_MESSAGE_MAP),

Figure2 - ClassView display

Vol 10-Issue5 / October 1995

Fern GridControl

Table 1 -The new OLE control classes

searches, loadmultiple indexes, etc. I'm not
sure how reassuring it is that the Microsoft
boys have assumed that we need this much
help,butthey surehavegone out oftheirway
tomake it available andeasy to use.

Component Gallery
One of the most exciting additions to the
Visual C++ IDE is the Component Gallery.
This tabbed dialog stores canned compo‑
nents that you can quickly and easily load
into your projects. The components can be
just aboutanything:MFCextensions,OCXs,
wizards, or just plainC++ classes. The Com‑
ponent Gallery will be especially valuable
forVC++workgroupsbecausenow there is a
clear way to create and share components.
Figure3 shows the Component Gallerywith
the default entries.

Speaking of workgroups, the IDE now
has an interface to source code control sys‑
tems. Of course one of the first systems to
work with the interface is Microsoft Source‑

Owner Drew
Controls

Persistent
window
placement

S ECMa s kEdit
o

Property
SheetsWizerd

Figure3 - The componentgallery
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Safe. You will be able to check in and out
files and other source code control adminis‑
tration fromwithinVisual C++.

The Debugger
And now the tour takes us to where, even
thoughsomewon't admit i t ,mostdevelopers
spend the majority of their time: the VC++
debugger.

One of the coolest features of all in 4.0
seems trivial at first, but once you've usedit
you cannot imagine how you livedwithout
i t . Basically, when you are debugging,
insteadofhavingtobringupthe quickwatch
dialog to see the value of something, you
simply rest the pointer there for a second
and voila! - the value pops up in a ToolTip‑
like window (hencethe name DataTips).
Figure 4 shows a DataTip being displayed.
This feature is sonifty that it takes a couple
of days to stop loosingyour train of thought
in the debugger.WithDataTips,you tend to
aimlessly float your mouse around looking
at the value of variables you don’t even
really care about,just for the pleasure of i t .
Whoever thought of DataTips should defi‑
nitely get a free dinner at Bill Gates’ new
house!

The way that variables are displayed by
DataTips, and in general throughout the
debugger, canbecustomised in 4.0. There’s
a file, AUTOEXP.DAT, that lets you specify
how you would like different types dis‑
played. For example, here’s an entry for
cs ize :

CSize =x=<x> y=<y>

This wil l cause CSize to bedisplayed as
x=100 y=200 in allofthevariable windows.
Features like this, usedwisely, really save
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When the Deadline
Demands Action...

monday....
The assignment
“OHNO ! I agreed to get this
application built by Wednesday...
on Windows, Motif and OS/2.”

tuesday....
Use C++/Views visual interface
bui lder & C++/Browse
“I’m already ahead of schedule! I’vegot my
dialogs la id ou t - I just have to finish the
menus. Then, I ' l l use the class browser to
create my classes and attach them to the
dialogs and menus.”

wednesday....
F in ishMS Windows version
“Porting frenzy -h i t the deadline with 00 Application
time tospare” Framework

“ ++/Views Delivers!
Need to develop client/server applications faster? C++/Views provides state-of-the-art class browser and GUI
INTERSOLVC++/Views offers an object-oriented painting capabilities. This powerful combination lets you
application framework that helps your teams quickly build reusable components and develop high-performance
deliver, deploy and maintain client/server applications. applications quickly.

Jump-start y o u r C++ Development Make You r OO Appl icat ions Fu l l y Portable
INTERSOLV C++/Views provides a comprehensive With C++/Views, you can develop mission-critical
solution that combinesa rich, extensible class library applications on virtually any platform, for any platform.
with an intuitive visual development environment. You can fully exploit each native environment - C++/Views
The C++/Views class library holds over 110 object portable resource format gives your
classes for UI design, data management, event applications a consistent look and feel e
processing and more. You can adapt any class to meet across Windows, NT, OS/2 and OSF/Motif.
your needs. Use C++/Views and you'll discover how

quick and easy OO development can be.

For more information call 01727 812812 or fax 01727 869804 INTERSOLV
All trademarks acknowledged.



Cwnd* pParentWnd, CCreateContex t® pContex t )
128
‘9x00000000
0x00000000 (Cwnd bwnd-0x15420000}

(COmdTe

if (1CFremeWnd::LoadFrame(nIDResource, d w D e f a u l t S t y l e ,
pParentWnd. pContext))

[pPorentWnd - 000000000 {Cwnd hWnd=0x15420000}]
/ s a v e menu to u s e when no a c t i v e MDI c h i l d window is present

ASSERT (m_hnd != NULL) ;
m_hMenuDefault = ::GetMenu(m_hWnd);
if (m_hMenuDefault == NULL)

{Ciind_ hind~0x00000000)
{Cwind bWnd=0200000001}
{CWnd hWnd=Oxf f fe re re )
{Ciind h W n d = O x fffff f f e )
‘GecbS20028

TRACEO("Warning: CMDIFrameWnd w i t h o u t a d e f a u l t m e n u . \ n " ) ;
r e t u r n TRUE;

Figure 4 - Debuggingwith DataTips

time and make the product much easier to
handle. By the way, this feature is called
AutoExpand.

Another new feature of the debugger is a
new Variables window. Figure5 illustrates
the three tabs of this window: auto, local,
and this. The ‘auto’ tab very handily guesses
at what you will be interested in and auto‑
matically makes it available. The ‘local’ tab
shows localsandthe ‘this’ tab shows the C++
t h i s pointer.

In addition to DataTips and the brand
new Variables window, the quickwatch,
breakpoint,andeventhe Watch window have
been seriously modified and each have some
new features. Warning! Beware that in 4.0,
they have changed the breakpoint toolbar
icon froma little hand to a circle. It took me
hours to realise where the handy breakpoint
toolbar item disappeared to. This smells sus‑
piciously likechange for its own sake.

The code editor
The next place you have probably spent a
good portion of your Visual C++ life is the
code editor. If you’re a Brief or Epsilon
(Emacs)user,you'll be gladto hear that with
4.0, the editor now has key mappings for
those editors. (What?Andjust when you had
sussed the standard Visual C++ editor key‑
strokes? Oh dostop whining!)

A very handy new feature in the editor is
a .hbuttononthe window title of a .cpp file.
Pressing the .h button instantly opens the

#include “stdafx-h”

# i n c l u d e "MainFrm-h"
#include "ChildFrm.h"
# i n c l u d e “St ingrayDoc.h”
# i n c l u d e “S t i ng rayView.h ”

Figure 6 - The new code editor toolbar
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matching header file for that class.
No more having to search around
the projectwindow or FileOpendia‑
logfor your headerfiles! Some of the
most common ClassWizard functions are
also available at the top of the edit window.
You can add a function and also delete a
function usingthe new tools in the edit win‑
dow. Figure 6 shows all of the new code edi‑
tor toolbar buttons.

Resource editors
These days, developers spenda lot of time
building dialogs, drawing bitmaps and edit‑
i ngother resources. Microsoft has beefed up
most of the editors in 4.0 and now creating
resources is even easier.

In the old2.x resourceview,youcouldpre‑
view bitmaps and icons by bringing up the
properties window. Now in 4.0, you can pre‑
view everything, including menus and
dialogs!Younolongerhaveto openevery dia‑
logto findthe one you are lookingfor. Figure
7shows a preview ofa menu anda dialog.

While we are on the topic, the dialog edi‑
tor now supports all of the Windows Com‑
m o n Controls as well as OLE Controls.
(More on OLE Controls in the MFC tour.)
The dialog editor has new guides and rulers
that help with the precise layout of dialog
elements.Figure8 shows the new dialogedi‑
tor features.

The menu editor has another nifty fea‑
ture: a ‘check mnemonic’ option that auto‑

matically makes
sure al l of your
m e n u items have
mnemonics and
that they donot col‑
lide.

VC++ 4.0 sup‑
ports a new concept
of resource tem‑
plates. You can cre‑
ate a template
resource, for exam‑
ple a dialog with
certain OK/ HELP/
CANCEL button
layouts, and then
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|] | prnGerBascéa; 0x5f831193 CWnd::_GetBaseMessageMap(void)|| “@ ipfotries

4026591895
mpfnSuper Oxf 0000037
m_nMegDragList 52965
m_nModalResult -268375401

mopCtriCont _ OxcbS2009a
m p c t r l S i t e 0290700465

OxSf8abf98

Figure5 - The variable window

use the template as the starting point for
other dialogs. This feature is nice for corpo‑
rate environments where all applications
needto follow consistent resource layouts.

This concludes our tour of the new inte‑
grated development environment features
in 4.0. Next stop, the latest and greatest
MicrosoftFoundationClasses.

MFC 4.0
MFC 4.0 features complete support for Win‑
dows 95. All of the control bars, tooltips and
other MFC GUI classes now use the Win‑
dows Common Controls for drawing instead
of drawing them inside MFC. The common
dialog classes now use the Windows 95 like
Explorer-commondialogs andthere are new
MFC classes that encapsulate the OLE com‑
mon dialogs and the Page Setup common
dialog.

MFC 4.0 even provides some new CView
derivatives that let you use Windows com‑
mon controls in a document/view applica‑
tion: C R i c h E d i t V i e w , CTreeView and
C L i s t View.These views even support print
preview andprinting.

The biggest change in MFC, both inter‑
nally and externally, is the ability to use
OLE controls. In version2.x youcouldcreate
OLE controls,but you could not put them in
MFC applications without a lot of custom
OLE work, sothey were for all practicalpur‑
poses unusable.

MFC 4.0 fixes that by adding OLE con‑
tainment support right into class Cwnd. By
placing OLE control support in cWnd you
can create OLE controls anywhere instead
of just dialogs. To create a control you use
the new CWnd: : C r e a t e C o n t r o l ( ) func‑
tion which i s identical t o CWnd: : C r e a t e ( ) ,
except you specify the OLE CLSID of the
control.

The Control Developer K i t has been
mergedwith MFC- they are no longer sepa‑
rate products. The ControlWizard is now
consideredjust another Visual C++ Wizard.
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F E A T U R E S

There a r e several n e w MFC classes that
help with the creation of OLE controls.
Table 1provides a quick overview of the new
OLE control classes.

For you Win32 enthusiasts that are
usingmultithreading, there are several new
classes that help by encapsulating thread
synchronisation mechanisms. Figure 9
shows the MFC hierarchy diagram of the
new thread synchronisation classes in ver‑
sion 4.0, and Table 2 lists the classes and
briefly explains their function.

Data Access Objects
Just when you got the hangof ODBC and
the ODBC MFCclasses,Microsofthas intro‑
duced another database access method and,
of course, MFCclasses to go along with i t .As
with ODBC database classes, Data Access
Objects (DAO) let you open and manipulate
databases and record sets, and display the
data in a form view. DAO also allows you to
set up and use workspaces, create and
manipulate tables and queries, and use and
create indexes for those tables through the
use of the SQL Data Definition Language.
The DAO classes encapsulate an OLE inter‑
face to the Jet database engine, soyou don’t
have to write the SQL yourself unless you
want to do so. You can also st i l l access

cr
‘Expendea Node

Colepsea Nose
lee t
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ODBC data sources using the DAO classes
and the Jet engine.

There are som a n y new classes in MFC4.0
that the latesthierarchy chart practically fills
an entire wall ofmy work area! But that con‑
cludes our tour of the new features in MFC.
Next stop is the compiler andbuildutilities.

Language features
The n e w C++ language features are name‑
space support and Run-Time Type Informa‑
tion (RTTI). MFC itself still uses the class
CRunt ime and the DECLARE/ IMPLEMENT
macros, instead of standard C++ RTTI.
Maybe in a future release they will switch
these macros over.

There’s also some great news for generic
programming enthusiasts. In VC++ 4.0 the
template support has been dramatically
improved and the compiler can now compile
the Standard Template Library (STL). There

are still some complicationswhen
using STL with MFC, but VC++
4.0 contains a document on how
to get around these problems
usingnamespaces.

Build features
When Microsoft introduced the
incremental linker in 2.x, there
were mixed emotions because
you could only change about five
lines ofcode without havingtogo
through another complete link.
They seem to have drastically
improvedtheir incremental link‑
ingtechnology in 4.0 andyou can
n o w change muchmore code and
still have the speed of incremen‑
tal links.

Microsoft has introduced two
new build features with 4.0:

Minimalrebuild-Visual C++
has an option that goes beyond
simple header file time stamp
checking. Instead, the compiler
also checks if what you have
changed will require a recompile
on a module-by-module basis.
For example, if you add a com‑
ment to a header that is con‑
tained in eight modules, none of
them will be recompiled with
this new technology. This is a
project option.
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Figure 9 -Hierarchy of
multithreading classes

Incremental compilation - In previous ver‑
sions ofVisual C++, if a source file was mod‑
ified in any way, the entire file would be
recompiledduring the nextbuild. Incremen‑
tal compilation is a process in which only the
changed functions (and functions affected by
a change) are recompiled... within an indi‑
vidual source file. For example, if a source
file contains 200 functions, and only one
function is changed, then only that function
is recompiled, provided that the change to
the function does nothave ramificationsout‑
side of the function’s scope. This is also a
project option and is set onby default.

The results from combining all three of
these build features are quite impressive.
Usingthe product on aday-to-day basis,you
notice a major decrease in build time and a
resulting increase in productivity. With
every release,Visual C++ is gettingcloser to
the Visual Basic ‘edit and run’ model with‑
out sacrificing the performanceof acompiled
language.

Thanks for coming
I hope you have enjoyed this quick tour of
the major n e w functionality in Visual C++
4.0. So much stuff has changed that in this
article I have only been able to touch onthe
highpoints. There are still plenty of exciting
sites to see, sogoahead and install 4.0 and
dosome exploring ofyour own.

Thank you for taking the Visual C++ 4.0
tour and remember to tip your tour guide on
your way offthe coach. a

Scot Wingo is aco-founder ofStingray
Software Inc., acompany thatproduces
MFC Extension class libraries. He is also
co-authoring the book MFC Internals.
Scot can becontacted via email a t :
ScotWi@aol.com.

Visual C++ 4.0 is available on subscription
only and costs £395. the subscription enti‑
tles you to one major upgrade and two
minor ones. Microsoft is on0345 00200.
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J interviewedEricAllman in early
July.Hewas just finishinghissecond
period of working for the Computer
Science Division at the University of
California,Berkeley.Er ic isresponsi‑
ble for anumber of components that
r u n on nearly a l l UNIX networked
systems. He conceived and wrote the
program sys l ogdwh i c h collectser ror
messages from the kernel and back‑
ground daemons. It centralises fault
reporting in one configurable system,
rather than havingadhoc logging
files. I chose to concentrate on his
main contribution to the network:
Sendmai l .

You are currently working at the moment
for Berkeley on the Mammothproject, is
that r ight?
Actually, the Mammoth project is over. I am
now on the Titan project. One might argue
that this is the Mammoth project with adif‑
ferent name, although it’s trying to domore
than Mammoth did. Briefly, it’s a project to
provideinfrastructure to support research. It
means that weget to put in networkgear, file
servers andsoftware andsoforth. The idea is
to improve the research environment in the
Computer ScienceDivision.

Andyou are shortly leaving...
Very shortly. I amgoing to work for Pangea
ReferenceSystems, a start-up in SiliconVal‑
ley doing information archiving and index‑
ing. I can’t say exactly what we are going to
doasyet, obviously. Suffice it to say that we
will t ry and index everythingthat wecan get
our hands on.

You a r e best known for Sendma i l . I
alwaysthink that Sendmail is oftenmuch
mal igned, bu t without Sendmail the
Internetwould bevery different.
Well, mail was originally done as ‘oh by the
way, as long aswe have this network here,
maybewecandoelectronicmail’. It was kind
ofasecondary thought initially,but I think it
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has becomeone of themost important. things
on the Internet. In part it’s because, unlike
other things, it works across the ‘ittle-?inter‑
net, what John Quarterman calls ‘The
Matrix’. It includes peoplewho areconnected
byUUCP,Fidonet,DECnet and soforth.

What were you doing at Berkeley when
youstartedtoget involvedwithmail?You
started with a prog ram called d e l i v e r ‑
ma i l , I think.
That was a long time ago. I was working in
the INGRES project. Wehad a PDP-11/70
andwegot anARPAnet connection. This was
long before the days of the Internet. The
ARPAnet connection ran NCP, the Network
Control Protocol, which pre-dated TCP/IP.
Wehadwhat was calledaVDH(VeryDistant
Host) interface that drove the line at 9600
bps using a dedicated modem. At the time,
this was pretty fast. A56Kbpsmodemwas a
full six foot high rack of gear, whereas the
VDHinterfacewas only about a foothigh.

There was abunchofpeople in the faculty
that wanted access to the ARPAnet because
they wanted to use email to talk to people at
other universities.The only way that wecould
dothis was to give these people terminal line
access to the PDP-11/70.Weonly had16ports
andmostof these were ownedby peopleon the
Ingres project. We ran two ports over to the
patch panel that we used to connect people to
machines. People would goand physically
plug their line intoour machine.

About that time,Eric Schmidt,who is now
high up in Sun, had done something called
‘Berknet’: aUUCP-like network, only it ran
over dedicated lines. It wasn’t dial-up.Wehad
connected maybe a dozen machines around
the campus. It was a pure batchsystemusing
file copying; you could do remote execution
where you said:Pleaserunthisjob’ andabout
anhour lateryouwould get the output back.

We wanted to set things up so that the
people who wanted access to the ARPAnet
could do so from their own machine, aVAX
11/780. The ARPAnet didn’t come into the
VAX because at the time the machine could
not drive the VDH interface, you needed
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The UNIX Sendmail program is as ubiquitous
asthe Net itself. Peter Collinson spoke to its
author Eric Allman about how it came to be

written, the latest version, and that
infamous DEBUG hole...

Postman
UNIXVersion6andwewere runningthat on
the PDP-11/70. Wedecided that we would
write something so that people could type
mailon their own system,andhave it sent off
to the ARPAnet. It was an innovative ideaat
the time.

It turned out to bea little harder than it
might at first seem.UNIXmailandARPAnet
mailwere completely separate. If youwanted
to send mail to both a UNIXmailbox and an
ARPAnet mailbox, you had to put the mes‑
sage in a file and send the file twice, once to
UNIX and once to the ARPAnet.
Wewanted to make the mail integrate

more seamlessly than this. The possibility of
havingeveryone convert to anewmailer was
pretty daunting.Alsowewanted to cope with
bothUUCPand Berknet connections. It was
necessary for a l l these systems to work
together.

I spent a lot of time thinking about the
problem and could not find a way to make
things work. Finally, one day, I felt that it
was socritical that I sat down and started to
write the code.As I wrote the code, it became
clear what to do.

The program turned into de l i ve rma i l .
It was purely to solve our problems and was
very specific to Berkeley. The configuration
was compiled in: I wired knowledge about
address types into the code ‐ if there was a
colon in the address then it was Berknet
mail, if there was aexclamationmark it was
UUCPmail, and if there was an at sign then
it wasARPAnetmail.There was no run-time
configurationat all.

The de l i v e rma i l program went out i n
4.0BSD. It was not that great,but it was bet‑
ter than anythingelse that was available.To
get it going, there was a conf.c file that you
could recompile andcustomise for your site. I
think that delivermail was probably out for
threemonthsbefore I started towork on run‑
time configuration. It hadbecome toomuchof
apain to recompile all the programs onall of
the machines we ran when you wanted to
change something in the routing.

This i s where Sendma i l came from. I t
started out asa very simple modificationof
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de l i v e rma i l . I n fact, i f you look a t the
SCCS files for Sendmai l and pull out revi‑
sion 1.1,you will havede l ivermai l .

I started throwing stuff into the configu‑
rationfile.At the same time theTCP/IPstan‑
dards were being worked on. Host names
went from single words like ‘MIT-XX’ to the
domain style ‘xx.mit .edu’.The configura‑
tion file grew...

. .andthis grew intothe sendmai l .c f con‑
figuration file?
Youmust realise that the first configfile was
about ten lines long and the syntax didn’t
seem to matter. At some point, I printed out
the config file and said ‘Oh my God, it’s two
pages’. However,by then I was dealingwith
30 sites - ‘far too many sites’ to change the
syntax. I was stuck with it.

The syntax became set during several
transitions; from flat names to domain
names; from RFC733 to RFC822, which
changed the syntax of the mail headers; and
there was a fundamental change in the
ARPAmail protocol. Originally there was no
separate mail protocol: it was part of FTP.
The change from that to where we are today
with SMTP wasa very painfulexperience. If
you lookat theoldRFCsyouwill find, I think,
four RFCsdefiningvariousmailtransfer pro‑
tocols, of which RFC821 is merely the last.
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There were acouple of versions of MTPand a
couple of versions of SMTP. Sendmai l was
tracking all of this.

I was putting all these changes into the
configfile. There are many things in the con‑
fig file that are really fixed now, but they are
still in there for purely historical reasons. In
retrospect this was probably a mistake. At
the time I didn’t understand how the RFCs
tended to evolve; I was afraid that they were
going to flip back and forth.

I a mreally in favour ofdr iv ingprograms
from data, that serviceprograms should
only bealgorithms andconstants should
be imported somehow or other. I think
that the s e n dma i l . c f file provides you
with aprogramming languageto control
what happens.
You have to get the balance right. There are
places where Sendma i l got the balance
wrong, in both directions frankly. There are
places where I have wanted to tweak some‑
thingat runtime. In fact,youwill seeabunch
of things in the most recent Sendmail (Ver‑
sion 8) where stuff that was built into the
code hasmoved into the sendma i l . c f file. I
have actually expanded the configfile.

But it’sgood to think o fthe sendma i l . c f
file asaprogramminglanguage rather than a
simple setupfile. If you take the attitude that
the config file is aprogramming language
then things become easier. Clearly you want
some good wrappers around the file, because
it is designed for computer parsing rather
than humanauthoring.

I have always made wrappers using the
m4macro language.The Sendmail 8macros
are the third or fourth set that I have done.
They seem toberight,orclose toright.Oneof
the things that I did was to allow the setup
files to be extensible, soyou can add local
hacks into the macro setup file rather than
editingthefinal sendmail . c f file.Thereare
still some situations where you can’t dothat,
but it’s pretty rare.

When you were tracking a l l the early
RFCsdidyou haveany influenceonwhat
was happening?
Yes,but I didn’t understandwhat influence I
had. At the time, the government was fund‑
ingMMDF.I was doing Sendmail at Berke‑
ley. It was not the case that I was hiding it
from people, but it never occurred to meto
makea big deal about i t . The MMDF folks,
Dave Farber was the Principal Investigator
and Dave Crocker was doing most of the
implementation, heard about Sendmai l at
one of the Berkeley UNIX SteeringCommit‑
tee meetings. I think that they were quite
shocked because it was their understanding
that ARPAwasfundingthem to dothe Inter‑
netmailer.
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The problem with MMDF was that it didn’t
attempt to fit with existing mailers. They
adopted the old TENEX approach, saying
‘you are going to fit with our mailer, your
back-ends are going to speak our protocol’.
Sendmail succeeded in part because instead
ofsaying ‘youhave to changeyour view of the
mail world’, it fitted in with what existed
already. You could use your old user agent
and your own local mailers and Sendma i l
adapted to you.

When was Sendmai lgenerally released?
I think that it was putout withBSD4.1a, but
it really hit the world with 4.2 BSD. About
the same time as 4.2 BSD came outI left the
University to work at Britton-Lee. I had
graduated; I worked asstaffon the INGRES
project for a couple ofyears and thenwent off
to Britton-Lee. I was going to make my for‑
tune in industry. Sadly, this didn’t work out
all that well.

Britton-Lee was actually very generous
and letme put a fair amountof time into sta‑
bilising Sendmai l . But there was a point
whereI had to give that up and go on to do
whatI was being paid to do. I sort of aban‑
doned Sendmail at that time.

And several companies picked it up ‑
securityproblemsandall...
You have to remember that the Net back
then wasa kinder, gentler place. People on
the whole co-operated with each other: we
were building bridges, not walls. Security
was not somuchof an issue.

For example, the DEBUG hole that
Robert Morris exploited with the infamous
Internet worm was the ability to turn on a
debugflag and sendmail to anarbitrary file
or program. The old ARPAnet mailers that I
hadbeen usinghad that feature asstandard
- you didn’t have to set a debug flag. You
could send mail to anybody’s program any‑
whereontheARPAnet and it wouldjust hap‑
pily run.

I lookedat this and thought ‘this is asecu‑
r i ty hole, I am not sure that I want to allow
anyone to run any arbitrary program onmy
system’. SoI took it out. I was nervous about
taking it out because the functionality had
beenthere for alongtime. I wondered if there
was a good reason for i t , perhaps some
ARPAnet service required it.SoI set it soyou
could set a debugflag.Of course, it turned out
that no-one did need it.

Some time later, I was doing debugging
and there was a system on campus with
administrative things on i t , and they would
not let me have an account on the machine.
They still insistedthat they had to runSend‑
mail because they had to get out to the Net
andthey insistedthat I support i t .SoI added
theability todebugthings fromthe Net,com‑
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pletely forgetting that I hadput in the ability aw
to runprogramswhen the debugflagwas set.
I had created a hole that I had forgotten
about. The important thing to rememberwas
that originally I was simply cloningan exist‑
ing feature.

Since then Sendmail hasbecomea target,
perhaps unjustifiably, for people com‑
plainingaboutsecurity.Oneof the things
that MMDFdoes is use much less super‑
userprivilege, whereas Sendmail is a sin‑
gle large root ownedprocess. Have you
thought about spl i t t ing sendmail in to
severalsmallerprocessesandonly becom‑
ingrootwhenyouneedto?
There is always a trade-off between security
and functionality. There areseveralplacesin
Sendmail that needto able to se tu i d to an
arbitrary user. For example, your . f o rwa rd
file does not have to beworld-readable. Your
home directory doesn’t have to be world
searchable. Sendma i l wil l forward mail,
even over NFS mounted file systems where
you don’t get root privileges, by becoming
‘you’ before readingyour . fo rward file. You
have to be root to beable to become an arbi‑
trary user i n order t o read their . f o r w a r d
file.
Think about having a small s e t u i d

deliver program. To support the current
. f o rwa rd functionality, Sendmai l would
want to call a program that acceptedauser id
and a program to be run by that user. If
Sendmail can dothat, anyonecan.Thereare
tricks tomake this work, but they have their
own problems.

There is another issue too. Many of the
security problemshavebeennetwork related:
people using the Net to t r y to get into a
machine that they are not supposed to have
access to. Youdon’t have to have root access,
all you have to have is access. Sothe problem
is not somuch that Sendmail runs as root,
the problem is that it listens to aport on the
network and does something on the basis of
what it is sent.
Well, that’s thedefinitionofSMTP,sowhat

are you goingto doto prevent access?Youcan
start doingvery exhaustiveandrestrictiveval‑
idation of the addresses that are sent. In fact,

Further reading =
_The definitivebookonSendmail is
_ sendmail,byBryanCostaleswith
_ EricAllman& NeilRickert. It’s o
, published by O'Reilly &Associates Inc,
I S B N1-56592-056-2.
Youcanget the latest versionof

_ Sendmail by anonymous FTP from

~S

Sendma i l
8.6.10 and
8.7starteddoing
certain additional checks.
Forexample,Sendmail 8.7 prohibits
some special characters in addresses.The idea
was to thwart someof these nasty attacks.

However, I have already got into trouble
where I tighteneduponspecialcharacters. It
turned out that X.400 addresses used those
characters. So if you had an X.400 address
tunnelling through SMTP, Sendmail would
reject i t .The trouble is that the left handside
of the address is extremely flexible, legally
flexible, so it’s almost impossible to restrict
access by checking it .

So, I can imagine that if saidthat I won't
doX.400 addresses, I won't dosendingto pro‑
grams, I won’t do forwarding ‐ the only
thing that I can dois receivemail that is sent
toanotherSMTPsiteor is deliveredto alocal
mailbox ‐ then things would bemuch more
secure. However,peoplewant these extras.

You said that when you went to Britton‑
Lee,you dropped Sendmail. D i d the book
startyou up again?
There were two things, really.The Sendmail
book byBryanCostaleswas oneof the issues.
Also, I had come back to Berkeley by then.
WhenI got back to Berkeley,about six years
ago, theemail addressof auserwas hiswork‑
station. You could not send to someone at
cs.b e r k e l e y .edu.Therewere political rea‑
sons for this.

I loveBerkeley dearly andenjoy mywork
there. The last six years or sohavebeenwon‑
derful, probably the best work experience of
my life. But there is a tendency to organise
groups asa series of fiefdoms. Soinstead of
havingpeopleagreeingthat there would bea
CSdivision, there were ‘projects’. Mail was
addressed to projects and not to the CSdivi‑
sion.Forexample, if you were onthePostgres
project your mail address would be
u s e r@po s t g r e s . b e r k e l e y. e d u ; o n the
Sequoia project, your address would be
use r@sequo i a . b e r k e l e y. e d u and so on.
This meant that therewas no presenceon the
Net which was the Computer Science divi‑
sion.

Part of the aim of the Mammoth project
was to encourage the Department to work
more likeone unit, andone way I wanted to
do that as a psychological matter was to
make everyone’s email address appear to be
from the same place.

I could have used the old Sendmail and
re-written everyone’s email address to
appear t ocome fromc s .b e r k e l e y .edu.But
it was more complicated than that: I needed

EXE:The Software Developers’ Magazine

F E ATURES
to beable to route inboundmail to aparticu‑
lar machine. I added a user database to do
this. If the user was in the database, I
changed their outgoing address to be from
c s . b e r k e l e y . e d u .

Machines at Berkeley are managed by
many people and I needed to cope with the
problem of some new user popping up on a
machine and sending mail. Mail for these
accounts was not rewritten so replies to
them would work. All this required some
code changes, so even before the book hap‑
pened I had started to hack on Sendmai l
again.

When Bryanstarted writing the book, he
came and said ‘Do you mind if I write your
book for you?’ I said, ‘Please, it’s obvious that
Iamnever going to get it done.’ Heaskedme
to reviewdrafts andof course I did.

Out there, there are several versions of
Sendmail: there’s the IDA one andPaul
Vixie’s ‘KingJames’Sendmail. What rela‑
tion do these haveto the new Sendmail?
There are about three versions of IDASend ‑
mai l . IDASendmail started asa set of con‑
figuration files. In the process of doing the
configuration, they decided that they wanted
to make ‘minimalcodechanges’,just to put in
things that they absolutely hadto.

IDA put in a bunch of things, some of
which I have put in Sendmail 8 and some of
which I have left out, because I didn’t feel
that they were done in the best way. They
tended to do a shortest path, solving their
immediate problems with no real long term
view.

Let’s befair too. I have had the benefit of
looking at their code and deciding what to
use.

Paul Vixie was responsible for the King
James Sendmail. He had the idea that the
KingJames version was going to become the
ultimate version of Sendmail. It was going
to bethe unificationof everything. This ver‑
siongoes out withUltrixandOSF/1.

Who is pickingup Sendmail 8?
Sun isg o i n gto take Sendmail 8,SGIalready
has, HPwill bepicking it up shortly, Convex
has,Sequent has. I amnot sureabout IBMor
DEC. Frankly, IBMhas probably done more
majorhacksonSendmail thananyotherven‑
dor. I think that it hashackeditselfintoacor‑
ner. In general, it ismakingsense for vendors
to gofor Sendmail 8, because that’s the ver‑
sion that the security folks are tracking. a .

PeterCollinson is afreelanceconsultant
specialising in UNIX.Hecan bereached
electronically aspc@hillside.co.uk,
on WWW at http:/ /www.hillside.co.uk
or byphoneon 01227 761824.

29



Tired of
JugglingYour Team
. Development?‑ 5 infor |
Nt MoreMMOs ‘

rp free White t ue yy
Z-epvcs deme qiskette: 3
4 <q Team development adds its own set of challenges to the development process‐communicating

d \ @ the right information atthe right time to the right team members. Howdowekeep all the con‑

y ¥ ‘N figuration management balls in the air at the same time? Can wecontrol access to protect the

code? Did all the changes make it into the release?Will applications build properly?

PVCS-The Standard for SCM
InTERSOWPvcs adapts to your environmentwith automated software configur‑

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

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

increase productivity, and accelerate delivery.

PVCS is used bymore developers than all

other LAN-based SCM tools combined.

And, PVCS covers more operating

systems, development environments, and

object types than any other SCM tool.

So stop juggling and focus on

what you dobest‐development.

We'll show you how.Call us

today at01727 812812,

Ext.255.

INTERSOLV
©1994 INTERSOLY, Inc.All rights
reserved. INTERSOLV and PVCS are
registered trademarks of INTERSOLV,
Inc.Other company or product
namesmentioned herein may be
trademarks or registered trademarks
of their respective companies

& CIRCLE NO. 342



Vol 10-Issue5 / October 1995

Reusepromises somuchandsounds soeasy.
The benefits have been well documented
and, so it is claimed, will enable software
development to move from the hand-crafted
era to the factory production line. Cheap,
standardised and pre-tested components
will be bolted together to produce speedily
the desiredapplication.Metaphors for reuse
abound, fromelectronic components to Lego,
from car building to fitted kitchens. Putting
components together to produce a cus‑
tomised product is not a conceptual chal‑
lenge. Wehave become socomfortable with
the concept of software development
through the reuse of components that weare
in danger of forgetting that it is ameans not
an end. The end wewish to achieve is the
cheaper and faster production of reliable
software that meets the needs of the user.
Reuse is one of the means of achieving this,
but if reuse adds time and cost then it does
not achieve its objective. There is no intrin‑
sic virtue in reusing components. If it does
notbringusthebenefitswerequire then for‑
get it (a t least in its present incarnat ion).
Another unstatedbut often implied part

of the reuse myth is that you ‘get it with
object technology’. You do not get it with
object technology, nor with any language,

case toolor repository. In
the words ofChristopher
Stone from the OMG,
‘Code reuse is a disci‑
pline,nota languagefea‑
ture; it is a by-product of
disciplined design and
development methodolo‑
gies.’ It is primarily a
people thing not a tech‑
nology thing. The tech‑
nology enables; it helps
but it does notguarantee
reuse.What is neededto
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Reuse
Cultures
Software reuse is an oft-named goal of software
methodologies much less often obtained.
Mary Hopeargues that the failures and successes of

reuse are dictated by the culture of the organisation.

ensure successful reuse is an organisational
culture that harnesses the potential of the
technology. What are the characteristics of
such a culture? Or is it cultures in the
plural?At the moment there seem to befive
prevailing organisational cultures of reuse:
Scavenging,Anorak, Grey Suit, Organisa‑
tional and Corporate. The vast majority of
organisations are at the scavenging or
anorak level. The aim is to move to acorpo‑
rate culture of reuse.

The Scavenging culture
The Scavenging level of reuse is primitive,
anarchic and predates object technology. It
is almost always done at the code level. It
requiresnoorganisational support or classi‑
fication system. It relies on the programmer
remembering that something similar was
used in another application. Scavenging is
done in small, intimate groups. The quality
of the code is evaluated through one’s
knowledge of the originator. It is personal,
cheap and, in its limitedway, it works.

One of the difficulties faced by universi‑
ties teaching software development is that
we have not worked out how to teach stu‑
dents to scavenge effectively. Scavenging is
different from copying.It is a selective
process that should improve the productbut
minimise the work.Currently wecannot dif‑
ferentiate between the two and frown on
both. Scavenging therefore has to be learnt
in the real world. The limitations of scav‑
engingare that the unit of reuse tends to be
small (a function or a class) and what is
reused is limited by human memory and
access. Onceyou try to widen the scavenging
circle you have to introducea classification
systemandmoreformalquality control. One
step up the evolutionary scale are organisa‑
tions that support an Anorak culture of
reuse.
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The Anorak culture
The Anorak culture supports the
reuse of technical objects. It has a
long history going back to Fortran
programmers using libraries of
mathematical functions. In today’s
terms it means the reuse of VBXs
andclasses/objects. There is an irony
in the close association of reuse with
object orientation and the reality of
the extensive reuse of VBXs which
make litt le attempt to pose as
objects. In object-oriented program‑
ming the most widely reusedclasses
are GUI ones, mainly in the form of
the Microsoft Foundation Classes (MFC)
and Borland’s Object Windows Library
(OWL) . While these classes are generally
free with the compiler, another source of
technical classes is third-party providers
such as Rogue Wave, which produces
Tools.h++.This library offers classes to han‑
dle strings and dates, anda variety of con‑
tainer classes. Another source of reusable
software is internal collections (I hesitate to
call them libraries) of software units.

As in the scavenging culture the unit of
reuse is small and the community involved
consists mainly of programmers. However,
organisations with anAnorak reuse culture
are more organised. There is an acceptance
that reuse is good but this is not backed up
by amore formal endorsement. The implicit
assumption is that reuse is primarily a tech‑
nical issue.

There may be concern about what the
uni t of reuse should be. For instance at a
recent EXE Software Developers’ Show one
vendor suggested that the unit for reuse
should be OLE components. Whereas the
general view has been that OLE technology
allows the user to combine components from
different sources it can also be a source of
reusable software. OLE-compliant objects
can be produced using whatever develop‑
ment tool and language the software devel‑
oper wishes, but once they are in a binary
form the means of production is irrelevant
andthey can becombinedregardlessof their
source. OLE was advocated because it is
here and usable. In the longer term, consid‑
eration has to begiven to alternatives such
asOpenDoc. The arguments are interesting
andconvincing.

It shouldnotbeassumed that anAnorak
reuse culture is unphilosphical.This culture
can encompass debates about Meyer's (Ref‑
erence 1)demand that agoodmodular struc‑
ture, which is a prerequisite for reusable
components, should conform to the open‑
closed principle. That is, a module (class,
component) should be open enough to be
extended, for instance by adding new sub‑
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classes or functions. And yet it
should be closed to modification so
that changes to its implementation
don’t have repercussions for i t s
clients. If it is adesign component
it shouldbeapproved andavailable
in a repository. If it is a program‑
ming component it should be com‑
piled and ina library.

The reuse debate revolves
around programming issues and is
carriedon in terms understandable
only bythe technically literate.I fan
organisational strategy for reuse is
dependant on debates such as
COM/OLE versus CORBA/Open‑

Doc, then participation must be limited. If
there is a strategy, it will be formedby those
onthe technical side of the organisation.The
rest can only stand on the sidelines and
watch.

The Grey Suit culture
In this culture there is wider participation
in the development of a reuse strategy and
there is adifferent focus onthe unit ofreuse.
Reuse moves out of the domain of the tech‑
nically literate to include middle manage‑
ment. The uni t of reuse is now a business
object. It is important to note that this may
or may not be a class. It may be the end
resultofadevelopmental programandbean
executable.
A business object is self-contained, has

intelligence and is part of the business
process. It may be a tangible component
such as a customer, product, order form or
account, or intangible and hold information
about the business processes. Examples of
intangible business objects might beclosing
a fiscal year, initiating an ATM transaction
or preparing an insurance quote. The unify‑
ing factor is that they are all important to
the businessandeachbusinessobject encap‑
sulates rules and relationships. Because
they are central to the mission of the com‑
pany they are ideal candidates for reuse.An
application should just glue together the
business objects withminimal new code.

More detailed ways of describing busi‑
ness objects are still emerging.Oneproposal
by Stewart McKie (Reference 2) is to
describe them with the four characteristics
of granularity, context, life cycle andutilisa‑
tion.

@ The granularity of a business object is
one of component, container or compos‑
ite. As the term suggests, a component
business object is one that is usedwithin
another business object, such as a line
discount calculation or an order credit
control procedure. Generally speaking, it
processes a piece of data. The logic must

EXE: The Software Developers’ Magazine
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bethat if this particular calculationhap‑
pens in several places make it a compo‑
nent business object. A container object
contains other objects. McKie gives
Microsoft’s OLE and IBM/Apple’s Open‑
Doc as instances of container object
architectures. Bu t these are not true
business objects because they do not
themselves contain the intelligence nec‑
essary to behave appropriately. It is up
to the user to ensure that they are used
properly. Composite business objects are
true business objects because they
include intelligence. Like container
objects, they are an amalgam of other
objects, but they do no t have to rely on
the user to use them appropriately: they
car ry their own intelligence. For
instance, a purchase order can contain
intelligence about what is bought, who
can buy i t , at what price, from whom, on
what terms etc.

@ The context of abusinessobject is,asyou
would expect, itsrolewithin the business
process. This involvesknowledgeof other
business objects with which it must
interact.

@ The lifecycle of an object is essentially a
state transition model, ie the object’s
states and the events which tr igger
changes of state.

@ The final part of the picture is the utili‑
sation of the business object. Will it be
reusedasit is,or will it act asa template
from which more specialised objects can
bederived?Will it bereusedor is it a one‑
off?

FromAnorak to Grey Suit
An organisation that has absorbedbusiness
objects into i ts thinking has a Grey Suit
reuse culture. It will probably alsomake use
oftechnical classes,but the fundamental dif‑
ference is that reuse has moved from the
technical to the business arena. What are
the ways of moving from anAnorak culture
to a Grey Suit one? The lead can come from
the technical staff, the middle managers or
some fundamental businessprocess re-engi‑
neering. It is probably too simplistic to say
that the technical staffunderstands the pos‑
sibilities but is notmotivatedand themiddle
managers are motivated but unclear about
the arguments. It requires a merging of
business and technical skills. The ease of
this will va r y fromorganisation to organisa‑
tion.Whatwillremainconstant is the lackof
shrink-wrapped business objects. An organ‑
isation going down this route will find arti‑
cles on the subject and a few tools
supporting their development but not much
more.

One of the high-profile vendors in this
area is Integrated Objects (Reference 3),
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who developed NEWI (New World Infra‑
structure). It takes the view that co-operat‑
ing business objects are what you build
,insteadof applications. The user then inter‑
acts with the business objects to achieve a
business aim. For instance, to get an insur‑
ance quotation for a customer, you pick up a
customer icon (l inked to a business object)
and drop it on a quotation icon (ano ther
business object). The two have the intelli‑
gence to know what to do next! The product
is aimed at ‘the developer whose skill is in
business solutions, rather than software
engineering, to deliver business functions...’
If this catches on there is a danger that we
techies wil l be ousted from the software
development process!

The Organisational culture
This is a further evolutionary step. Usually
it will be preceded by a Grey Suit organisa‑
tional culture, but it is possible for this to
evolve directly from anAnorak culture. The
key feature of an Organisational culture of
reuse is the presence of a structure to sup‑
port the reuse of components. There may
also be organisational tools to help manage
the reuse process.

Scavenging,Anorak and Grey Suit reuse
cultures can beinspiredand leadby individ‑
uals and do not necessarily involve changes
to the organisation. However, if reuse is to
bean integral function ofthe software devel‑
opment process there are organisational
implications. If it is a discipline affected
more by people than technology then ulti‑
mately decisions have to be made at board
levelabout howthe organisational structure
can support reuse. Experience in this field is
limited and there are, at the moment,no
clear guidelines about the ideal structure.
Martin Griss (Reference 4), one of the reuse
gurus, suggests that the lifecycle for the
process of creating reusable objects is suffi‑
ciently different from the lifecycle of using
them that the two should be done sepa‑
rately.Asset creation should bedone by one
team and asset utilisation by another. He
argues that there are four distinct processes
and that these should bereflectedin organi‑
sational structure. The four processes are
creation, utilisation, supportand manage‑
ment. Griss proposes a four-team reuse
organisation asshown in Figure 1.

@ The creation process provides reusable
assets in a variety of ways.They may be
new, re-engineered or bought in. This
part of the process will be aware of the
reuse possibilities within the organisa‑
tion, through an analysis of needs and
existing applications, and will be sensi‑
tive to market and technology trends.

@ The utilisation part of the process pro‑
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agnor
duces a product from the reusable com‑
ponents. It also specifies new compo‑
nents, ie business objects requiredby the
organisation.
The support process manages and main‑
tains the reusable objects. It is a library‑
like mechanism involving classification,
storage anduser support. Oneof the indi‑
cations that this is the way forward is
that tools to support this function are
now starting to appear. More onthis i n a
moment.
Management is an overarching process
that sets the priorities and controls the
other processes. It assumes that there
are some metrics for software reuse (are
there?) and that decisions can be made
ona rational basis.

Reusetools
Tool support for reuse has mainly been in
the form ofbrowsers whichenable aprospec‑
tive user of an object to learn more about it.
A different slant on how to support reuse is
Hitachi’sObjectReuser (Reference 5). This is
a new product that pulls in the crowds at
productdemonstrations buthas notyet been
absorbed into the software development
process. It reflects and supports the mood of
the moment and could havea good future.
Essentially ObjectReuser provides an infra‑
structure for organising reusable compo‑
nents. It is totally flexible about what is
considered to be a reusable component and
imposes no particular classification system.
It provides support for the user, the devel‑
oper and the librarian.

A user can find the components in vari‑
ous ways. She can navigate througha classi‑
fication hierarchy, perform keyword
searches or look at datasheets that describe
the components in terms of keywords, inter‑
face definitions and dependencies. The
developer is guided to provide descriptions
and hypertext/OLE2 links between compo‑
nents,andhas access to version control facil‑

EXE: The Software Developers’ Magazine
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_BerkshireRG13 1GE. 01635 522600

(4)MartinGriss, Software Reuse:A process of gettingorganised, Oe
“Magazine,5(2), May 1995.

_(6)HitachiObjectReuser, Hitachi,Advanced SoftwareCentre,White- :
fa Park,LowerCookhamRoad,MaidenheadSL6 8YA.01628585335.
6) res, InternationalConference onSoftware Reuse, Spare

i T A O u ea e e n e e

ities.The librarianhasaset oftools todefine
access and quality control.

ObjectReuser is a tool for organisations
that are serious about reuse! Because of i ts
flexibility, organisations adopting it wil l
have to define procedures and classification
systems. It is not an off the shelf instant
panacea. If an organisationhas restructured
to support reuse and has some tools for the
storage and retrieval of objects then it can
truly be described as having an Organisa‑
tional reuse culture.

The Corporate culture
This is the icing on the cake. A Corporate
reuse culture has all the characteristics of
the Organisational culture, plus acompany
policy on motivating developers to produce
and reuse components. It also has a meta‑
level process to reflect on, and continue the
development of, the process. I have no expe‑
rience of companies with a corporate reuse
culture, but am sure that this is ignorance
ratherthata reflectionof reality.Somemust
exist and much would begained by hearing
their story. Watch this space!

And finally...
If you feel despairing because your organi‑
sation is still in the early stages of develop‑
ing a reuse strategy, take heart from one of
the closingspeakersat the 3rd International
Conference onReuse last November. Ruben
Prieto-Diaz (Reference 6) made a number of
predictionsabout what wouldhappenbefore
the year 2000. Note the future tense in this
one: ‘Manyorganisations will establish their
corporate reuse programs.’ This will be an
area with interesting developments in the
next few years. a

MaryHope teaches software development at
Thames Valley University. She can be
emailedat hope_m@slough.thames‑
valley.ac.uk
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Delphi

3D Graphics Tools
3D Widgets
Aware/VBX
ButtonMaker
Calendar Widgets

+ CodeBasic
CodePrint Pro
Crescent Enquiry
Crescent NetPak Prof
Crescent PDQComm
Crescent PowerPak Pro
Crescent QuickPak Pro
Crescent VBDD Datadict.
Crescent Xref for VB
Crystal Reports Pro
Crystal upgrade from ¥B Pro
Custom Control Factory
DataDirect Dev Toolkit?
DataDirect Mu l t i L igk /2
DataDirect O D B Q P a c k )
Data Widgets
Desaware Ginn Dig*Toolkit
Designer Widgets
Distinet TOPAP SDK Yis.Ed‑

)First Impression
Tmpression YC

} Formula One
Formula One OO%
FXTools/VB Professional
Gantt/VBX
Grid VBX

InfoSleuth
| ImageKnife 2.0 Pro
ImageStream
Integra/VDB for VB Desktop
LeadTools 5 OCX Prof.

L i s t & Label ( V B )

MicroHelp Comms Library
MicroHelp Compression Plus
MicroHelp Fax Plus
MicroHelp Muscle
MicroHelp Network
MicroHelp Spellpro
MicroHelp Uninstaller
MicroHelp VBTools 4
MicroHelp VBXRef
MicroHelp VBViewer,
Microsoft VB 4 Profiéstional
Microsoft VB 4 Enterprise
MS VB4 Pro \, Upgrade
MS VB4 Pro G\upghude
MS\B4 Enterprise V. Upgrade
Opéh Mail System ( V B X )
Rocket xBase
Scliedtle/VBX
Spread VBX
SpyWork$
Tab Pro
ToolThings

| TrueGrid Professional
VBA Companion from Apex
VBAssist
VB-Cert
VBCompress
VBDB Code/Form Generator
VB Language Manager Pro
VB ProjectWorks Pro 3 User
V B t r y
Version Stamper
Versions/VB 1.1
Visual Developers Suite Deal
Visual Speller
VisualWriter Pro
VSFlex OCX

+VSVBX OCX
+VSView OCX

*Maestro Pro for Visual Basic
+Maestro Desktop for VB
Notes Netware S e r y e r
Notes Starter Pack

+Notes VIP Designer
{Transporter (Syserver)

PowerBuilder

3 2 - B I T NEWS!
OCX Versions. You're m a y be familiar with your new 32 bit Microsoft languages by now and
wondering about availability of your favourite add ons. The following are available for both 16and
32 bit development ( i e inclusive in one package): GraphicServer; First Impression, Formula One,
Calendar Widgets, Designer Widgets, LeadTools 5, VSFlex, V S V B X , VSView. More 32 bit OCXs
are c o m i n g on stream e v e r y week; phone usfor the latest or check ou t the OCX grid on our bulletin
board.

Visual Basic 4 has arrived! We managed to get our hands on 50 Pro copies at the Microsoft launch
party - did they disappear fast! We hope to have plenty of Pros and Enterprises in stock as you read
this. Do note that the Pro v e r s i o n upgrade now costs £115 and includes paper docs. We also expect
the Enterprise upgrade to include paper docs There should be a Microsoft Computer-Based
Training ( C B T ) on CD for VB4 c o m i n g out. It will cost £79.00.

Visual Foxpro upgrades have been selling steadily. Upgrade prices are for both v e r s i o n and
competitive upgrades! We are waiting for the ‘Mastering Visual Foxpro’ CBT CD. It also will sell
for £79.00

Upgrades. Check out the pr ice lists for V ( v e r s i o n upgrade) and C (competit ive upgrade).

Apollo from Success Ware £115.00
Async Professional
Conversion AssistanfStandard
Conversion Assistant Database
Delphi ClientServer
Delphi CS upgeadé trom DT
Delphi Desktop bu rp : Upg
Delphi RAD Pack
Delphi,Desktop plus RAD
Distine®h@CP/IP SDK Std
Graphics Server SDK

Calendar Widgets OCX
CommTools
Cryptor Windows DLL6 user
Cryptor DOS PLB 1 User
Foxfire Developer's Ei
FoxFix for DOS and WIN
Graphics Server SDK
Mac Rubel's Power D e y, L ib
M I X (Single User)
NetLib Network Maibrary
Raidar debugger
ReFox Decompiler
Silverfox Comms (Win/ D O S )
SymSeript
T-BASE Graphics
The FEEL Editor
Visual FoxPro Standard
Visual FoxPro Professional
VFP 3 Standard V/C Upgrade
V F P3 Pro V/C Upgrade
Xilights Editor Enhancement

Borland C++ v 4.5
Borland PowerPack
Borland Visual Solutions Pack
CodeBase or CodeBase++
CodeBase multi-platform
Distinct TCP/IP SDK Pro
Distinct TCP/LESDK Std
Formula One 32bit
Greenleaf Comm+*
Greenléaf Database Library
High Edit SDK
Integra/VDB for C++ (Desktop)
Integra/VDB for C++ (Server)
LeadTools 5.0 32 bit DLL
List & Label ( C / C + + )
MS VC++ Subscription 4.0
MS VC++ Subs 4.0 V. Upgrade
VBtrv for C++
Watcom C/C++ ( C D )
Zinc App Framework

ImageKnife Pro Version 2
InfoPower VCL + Source
InfoPower VCL
LeadTools Pro 5.0 DLL,
OMS Open Mail Sysfent
Orpheus
Mobius Business Builder
Mobius Dediwkit
MobiusWinGSprite K i t
Rocket from Success Ware
Silverware Win Comms Kit

Barcode Library for
Barcode Library for DOS
BugTrak2 (1 u s e r )

dBest Barcodes for Windows

Quicture plus Smooth §
ED for Windows v 3.5
ED for DOS and Windows?
InfoModeller DeskTop
InfoModeller Server,
InstallSHIELD 3 Windows’3.1
InstallSHIELD.3 Win'95, NT
MS Office 95/Pro\{inct. A c c e s s )
MS Office 95 Pro ¥. Upgrade
MS SoureeSafe 95 (platform)
MS SourceSafe 95 Upgrade
Microsoft Test 95
Microsoft Test 95 V. Upgrade
MS Windows 95 Upgrade 3.1
MS Windows 95 Upgrade DOS
MultiEdit Pro + Evolve
PC-Install for DOS+Windows
R&R Rep Wtr xBase 6.0
R & R Rep Wtr Win/SQL 6.0
SOS Help! for Win Info Author £
Versions for Windows (single)
Wise Installation System (Dev.)

Advanced Developers Toolkit
Component Pack
Desktop 4
Enterprise
Erwin for PB Enéerprise
FUNCky forPowerBnilder
PowerFrameAppi Rr Library £305.00
PowerFrame Apps Sec. Lib. £150.00
PowerFrame Navigator Object
PowerFrame Object Analyser
PowerFrame TabFolder

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

Ph: +44 181 994 4842, Fax: +44 181 994 344
BBS: +44 181 747 1979

Lotus Notes

Adv. Xbase Server SDK
A d y . Xbase'Server 10user
App:Convert2V0()
App:Help@onstractor()
CA Visual Objects
C lass : VBX
Graphics Server SDK
LightLib Business Pro
Rocket from SuecessWare
Silverware Win Comms Ki t

£69.00
£1195.00

Adv. Xbase Server SDK
Adv. Xbase Server 10 user
Bandit Linkable Reporter
Blinker Linker
CA Clipper 5.3 Comp. Upgrade
CA Clipper 5.3 Upgrade
CA Exospace
Class(y)

Printer Library
xt Searth for Clipper

FAXual.lib
Flexfile
FUNCky
NetLibNetWork Library
NovLib Library
R&R Report Wifiter/DOS
Rescue Decompiler
Scriptom PostSeript Library
SilverClip SPCS Comms
SOS Help! for Clipper
Summer "93 Code Optimiser
Telepathy Clipper Comms .
T-BASE Graphics DOS or Win £399.00
WBrowse for Clip-4-Win

Borland InterBase Win £880.00)
Borland InterBase Novell N L M £880.00)
Borland InterBase$ user dev. £2509.00)
Borland InterBase 16,uSer dev.€4873.00
Borland Paradox Win
Borland Visual dBASE
Microsoft Aceéss 95.
Microsoft Access 95'V, Upgrade
MS SQU Server N L 6
MS SQL Seryer NT 6 Upgrade
MSSQL.ND Client ( 1 )
MS SQL N& Client ( 1 ) Upgrade
MS SQL Server 6 Client (20)

SQL 6 Workstation
MS SQL 6 Wkst Upgrade
Watcom SQL Developers’ Ed.
Watcom SQL Server 6 User
Watcom SQL Server 16User
Watcom SQL Server 32 User

+We have demos on our BBS
for these products. Call 0181
747 1979, connect 2400 up to
28,800 baud, 8 data no parity
1stop, to pick them up.
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SHERIDAN CALENDAR WIDGETS™
Reusable Components for Date

& Time Management
Calendar Widgets” is perfect for use in
developing any Windows™ based application

that needs to display, select and
manage dates, times and
related information.
@Visual Basic™ Custom

Controls (VBX) and 16 and 32
bit OLE Controls (OCX)

Ye a r V i e w control displays
one year at a time to
which you can add colour
and pictures

@ MonthView displays one to three months
for quick and easy selection of dates.

@ DayView is the perfect control when a
daily time schedule is needed.

@Specify the input and format masks with
DateCombo

@ Controls can be bound to any database
supported by the Visual Basic™data control

SHERIDAN CALENDAR WIDGETS £99

SHERIDAN sp_ASSIST™
Enhanced Development

Environment for Microsoft SQL
Server® and compatible databases

This exciting new product is a multi-user
development environment for creating SQL

Server databases and coding
client/server applications with
SQL Server. Build on the

a . strength of Visual Basic and SQLsp_Assist server with spAssist.
vo @Code includes encapsulation

of all SQL key words,
executable statements and
system stored procedures.

@ Use drag and drop to quickly and easily
Generate Code for SQL Server and Visual
Basic.
Use Data Wizards to create stored
procedures, que r i es and tables.
Database Administration features allow
maintenance of access rights to SQL
databases and SQL objects.
Powerful SQL Server Interaction features
mean that sp_Assist is the only tool you'll
ever need for SQL Server to manage and
code client server applications.

SHERIDAN SP_ASSIST £450

srel@mantelgs) information call us n o w on

SHERIDAN DESIGNER WIDGETS™ 2.0
Create the look and feel of today’s

State-of-the-Art applications
With this new release of the best selling Designer Widgets, you can easily
develop application interfaces similar to those of the most popular
commercial applications.
@ Visual Basic” Custom Controls (VBX) and 16 and 32 bit OLE Controls

(OCX).
With the Notebook Wizard and the new Notebook
control you can easily build controls using a
‘notebook’ metaphor.
New features of the Dockable Toolbar include
automatic resizing and the ability to contain other
controls including combo boxes.

@ The FormFX control allows you to customise the
look and behaviour of your form.

@ Use the Index control to lay o u t your controls with
the look, and ease of use, of index cards.

SHERIDAN DESIGNER WIDGETS 2.0 £99 UPGRADE ONLY £45

CRYSTAL REPORTS PROFESSIONAL 4.5
The number one Reporting Tool for the

professional developer
Find out why Microsoft", Borland™ and more than 80 other major
software companies have chosen to include Crystal Reports in their
programs. The new v e r s i o n 4.5 now includes
@ Visual Basic™ Custom Controls (VBX), 16and 32

bit OLE Controls (OCX), Delphi VCL control and
32 bit DLLs

@ Runs on Windows™ 3.1, Windows NT™ and
Windows 95”

@ 40 new (>80 total) print Engine Calls for maximum
printing flexibility

@ 2-10 times faster report processing
@ Fully integrated and tailored graphing
@ Report distribution expert with free runtime
@ Special upgrade price for Visual Basic™ developers

CRYSTAL STANDARD 4.5 £149 CRYSTAL PROFESSIONAL 4.5 £299
CALL FOR UPGRADE PRICES

FARPOINT BUTTONMAKER
Design buttons that are unique to your application

ButtonMaker isthe best tool for enhancing any application by providing
unlimited options for a button’s appearance. ButtonMaker also includes
a customisable Balloon control that displays a help bubble when a mouse
is positioned over the control.

@ Visual Basic™ Custom Controls (VBX), 16 and 32 bit OLE Controls
(OCX) and 32 bit DLLs.

@ The ability to define cells allows you to customise individual elements
of a button.

@ Add multiple bit maps, text and hot spots to any button.
@ Define multiple segments and animate your buttons.

FARPOINT BUTTONMAKER £75

Contemporary Software, Abbey View, Everard Close,
St Albans, Hertfordshire AL1 2PS

Tel: (01727) 811999 Fax: (01727)848991
E-Mail: cssales@contemporary.co.uk

CONTEMPORARY SOFTWAREA DIVISION OF INTERSOLV PLC



In the concluding part of his guide to

T E C H N I Q U E S

~ DELPHI
“™ component

Delphi Component writing, DaveJewell completes the
development of his better-than-Windows-95 trackbar control.

_ InflateRect ( r , 0, r . b o t t o m - r . t o p ) ;

Inc ( r . l e f t , ThumbWidth d i v 2 ) ;

‘Dec ( r . r i g h t , Thumbwidth d i v 2 ) ;

l e f t := X - (Thumbwid th d i v 2 ) ;
t = r . l e f t + Thumbw id th ;

t= CalcThumbRect ( F P o s i t i o n ) ;

“Canvas.Brush.Color := FThumbColor;
"Canvas.PiliRect ( r ) ;

a :
Listing 1 -Drawingthe thumb

Vol 10-Issue 5 / October 1995

t = MulDiv ( r . r i g h t - r . l e f t - 1 , P P o s i t i o n , FMax ~
F M i n ) + 4 + FBorderwidth + (Thumbwidth

'Frame3D ( C a n v a s , r, c l B t n H i g h l i g h t , c lB tnShadow, 1 ) ;

In last month’s instalment, I developed an
enhanced trackbar control which provided
quite a lot of flexibility in terms of its visual
appearance. The emphasis last month was
on the drawing code - asI left i t , it looked
very pretty but couldn’t respond to user
activity. This month, I ' l l complete the pic‑
ture by turning the control into something
that you can actually interact with usingthe
mouse.

Getting the focus
As things stand, if you add several of our
custom trackbar controls to a form, run the

program and then use the
TAB key to switch between
the controls, you won't see
muchhappening. Currently,
the trackbar doesn’t know
how to alter its appearance
when it gets the input focus.
This is the first thing to put
right.

There are various ways
in which you can get a Del‑
phi control to respond to
changes in the input focus.
From the perspective of the
component user, he will nor‑
mallyget in onthe act (as far
as focus changes are con‑
cerned) by using the O n E n ‑
t e r and OnEx i t events.
Although wecould use these
events inside the code of the
trackbar component, we'd
need to take care that the
event was still available to
the users of our component.
It’s quite possible to do this

EXE: The Software Developers’ Magazine

w r i t i ng
Part 3

by overriding a protected implementation
method, but ( i n this c a s e ) there’s an
approach that’s simpler and more familiar to
seasoned Windows developers.

By using the message keyword (some‑
thing that we haven't previously looked a t )
we can achieve the same result as if we'd
subclassedour control window in the normal
way using GetWindowLong, SetWindow‑
L o n g and so forth. Here’s how it works.
First, add the following declarations to the
p r i v a t e part of the component's class dec‑
laration. The FHasFocus field is a simple
boolean variable which tells us whether or
not we've got the focus. WMSetFocus and
WMKil lFocus are special methods which
are called whenever our control receives a
Windows WM_SETFOCUS or WM_KILLFOCUS
message respectively. We don’t have to
worry about how these methods get hooked
into the control's window procedure- it all
happens behind the scenes. By convention,
such message-handlingmethods are always
namedafter theWindows messagethat they
process.

F H a s F o c u s :  B o o l e a n ;
p r o c e d u r e WMSet Focus (

‘TWMSet Focus) ;
message WM_SETFOCUS;

p rocedure  WMKi l lFocus (

v a r M e s s a g e :

v a r M e s s a g e : T W M K i l l F o c u s ) ;

message WM_KILLFOCUS;

Now add these two new methods to the
implementation part of the unit.Asyou can
see, when the focus is received,the FHasFo‑
cus variable is set to T r u e and the Pa in t
procedure called. Any existing WMSet Focus
handler in an ancestor class is called before
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PowerBu i lde rTo o l s
RPCpainter:

The unique three-tiered
client/server architecturewith the
power and ease of PowerBuilder.

Can you build your PowerBuilder applications
with quality and speed?

The answer is: Yes, with P B F C‑
ThePowerBuilder Foundation Class Library.

Overcome yo of traditional
two-tiered erver environments by using
standard Remote Procedure technology:

that’s what RPCpainter can give you!

i Only eight lines of code were
=) required to build this customer

order screen. A selection of some
of the key functions now
available to the user include the
ability to:
@Browse and edit data
@Insert, modify, and delete @ Separation of presentation and function

# Optimisation of:computer resources
@Optimisation of personnel resources
@Reliability and fault tolerance
@Presentai £different data sources
@More s e q erpeorate-enyironments.

records
@ Save and Cancel changes to
the database

@Print, Print Preview and Print
@Review Zoom
@Query data

PBFC ‐ a collection of self-contained objects
which interoperate with each other in a

seamless way. This gives you a quick and easy
plug-and-play style of development.

WindowsAutomatedTestingwithSQATeamTest
-.-The Only Object-Oriented G U I Test Too l

\ TEAMTES
=aaa

is=

si 9

4 : SS ss ae = 2 =
\ \ SummaryTest \ N Test. ‘ Test, Test, Test. 7y Planning7, PDevelopment) » Execiition)7) » Results Tracking, 7) » ey )

The Network Test Repository manages large volumes of test data, centralises and coordinates the entire testing effort.

The Gables, Market Square,
S Y S ‘M. x Princes Risborough, Bucks HP27 OAN
.--Qual i ty Tools fo r GU I a n d Client/Server Developers Telephone 01844 275175 Fax 01844 343 615

© CIRCLE NO. 346
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doing any ‑
th ing else. Similarly,

the WMKi l lFocus method calls
the P a i n t routine (covered last month)
before clearing the F H a s F o c u s flag.

p r o c e d u r e T C C T r a c k B a r.WMSetFocus (
v a r M e s s a g e : T W M S e t F o c u s );

b e g i n
i n h e r i t e d ;
FHasFocus := T r u e ;

P a i n t ;
e n d ;
p r o c e d u r e TCCTrackBar . W M K i l l F o c u s (

v a r M e s s a g e : T W M K i l l F o c u s ) ;

b e g i n
i n h e r i t e d ;
P a i n t ;
FHasFocus := F a l s e ;

e n d ;

In order to makethis work, two smallchanges
are needed to the TCCTrackBa r.D raw ‑
TrackBarFrame routine. First, add the fol‑
lowingcode to the end of the routine:

i f FHasFocus t h e n
b e g i n

R e c t  : =  G e t C l i e n t R e c t ;
DrawFocusRect ( C a n v a s . H a n d l e , R e c t ) ;

e n d ;

And now add this statement immediately
before the initial assignment to the R e c t
variable:

I n fl a t e R e c t ( R e c t , - 1 , - 1 ) ;

Can you see what’s happening here? In
effect, we've reducedthe sizeofour trackbar
by one pixel along each edge, reserving the
outer boundingbox of the control for use by
the focus rectangle.

There’s a subtlety here: the DrawFocus ‑
R e c t routine works by exclusive-ORing
itselfonto the drawing surface. This means
that if it gets called twice in a row, then the
drawing surface is returned to its original
state. This is why i ts crucial to set the
F H a s F o c u s field t o F a l s e after calling the
P a i n t method inside the TCCTrackBar. ‑
WMKil1Focus routine.At the time P a i n t is
called, it’s important that F H a s F o c u s is
still T r u e . This will call DrawFocusRect
for the second time, causing the focus rec‑
tangle to disappear - which, of course, is
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exactly what we want to happen when the
control loses the focus.

Hit Testing for Beginners
Okay - somuch for responding to the input
focus. Now let’s get down to brass tacks and
look at how the trackbar should respond to
mouse activity. If you execute the code asit
currently stands, you'll find that clicking on
a particular trackbar won’t automatically
give the input focus to that control. First add
a MouseDown handler which - among other
things -gives the focus to the clickedcontrol.
Put the following declaration to the p r o ‑
t e c t e d part of the class definition.

p r o c e d u r e MouseDown (
B u t t o n : T M o u s e B u t t o n ;

S h i f t : T S h i f t S t a t e ; X , Y : I n t e g e r ) ;

o v e r r i d e ;

This specifies anew OnMouseDown handler
which takes care of mouse-down events for
the component. (We’re not publishing an
OnMouseDown property for this control,
since we don’t anticipate that the user will
care when the mouse is clicked on a track‑
bar. However, the user may well wish to do
something special when the focus switches
from one trackbar to another. We've already
publishedthe O n E n t e r and OnExi t proper‑
ties which cater for such situations.)

Now add the corresponding procedure
body to the implementationpart of the unit.
After calling the inherited MouseDown
method, this routine’s first job is to call the
S e t F o c u s method. This eventually wends
its way down t o a Windows API S e t F o c u s

( s h i f t , X , ¥ ) ;

cd hanne l ;
' t , ThumbWidth d i v 2 ) ;

ThumbWidth d i v 2 ) ;

.MouseMove ( S h i f t : T S h i f t S t a t e ; xX, ¥ : I n t e g e r ) ;

P t InRect ( G e t C l i e n t R e c t , P o i n t ( x , ¥ ) ) t h e n

- FBorderwWidth - (ThumbWidth d i v 2 ) )

T E C H N I Q U E S
call which has the effect of sending
#WM_SETFOCUS to the newly focused win‑
dow, and WM_KILLFOCUS to the previously
focused window. Because of the way we've
set up handlers for these events, this will
automatically cause the right thing to hap‑
pen with the focus rectangle drawing.

p r o c e d u r e TCCTrackBar.MouseDown (
B u t t o n : T M o u s e B u t t o n ;

S h i f t : T S h i f t S t a t e ; X , ¥ : I n t e g e r ) ;

b e g i n
i n h e r i t e d MouseDown ( B u t t o n ,

S h i f t , X , Y ) ;

S e t F o c u s ;

i f ( B u t t o n = m b L e f t ) a n d
P t I n R e c t ( C a l c T h u m b R e c t ( F P o s i t i o n ) ,

P o i n t ( X , Y ) ) t h e n
f T r a c k i n g : = T r u e ;

e n d ;

You can see that S e t F o c u s i s alwayscalled.
However, we only set the T r a c k i n g vari‑
able if we’ve got a hi t on the actual thumb
rectangle in our trackbar. This means that
you can only start dragging the thumb
around if you first click on the thumb. Of
course, you could easily change this inter‑
face if you wanted to. For example, you
mightwant the trackbar to behave more like
a scrollbar, where clicking on the channel
area (no t the thumb itself)causes the thumb
to jump’ towards the clicked position. This
would bevery easy to do,but I haven’tboth‑
ered here. The declaration for £ T r a c k i n g ,
b y the way, goes into the p r i v a t e part o f
the class definition.The value of { T r a c k i n g
simply indicates that we’re currently track‑
ing the thumb.

* Longint (FMax - F M i n ) ) d i v ( r . r i g h t - r . l e f t - 1 ) ;

o n , w e c o u l d j u s t a s s i g n t o ‘ P o s i t i o n ’ . H o w e v e r , t h i s
t h e whole c o n t r o l t o b e r e p e a t e d l y redrawn a s w e

‘thumb around. A b e t t e r approach is to j u s t redraw
t h a t need r e d r a w i n g . }

t h e n pos : = F M i n ;
FMax then pos := FMax;
FPosi t ion then

‘CalcThumbRect ( F P o s i t i o n ) ;
t e R e c t ( H a n d l e , @ r , F a l s e ) ;

t =  p o s ;
‘CalcThumbRect ( F P o s i t i o n ) ;

teRect ( H a n d l e , @r, F a l s e ) ;

Listing2 -When movingthe mouse
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You'll also see
that because‑t h e thumb rec‑

tangle loca‑
tion is needed

by both the hit
testing code and by the

thumb drawing code, I’ve
added a new method, Ca lcThum ‑

b R e c t which returns the position of the
thumb corresponding to the supplied posi‑
tion parameter. The new CalcThumbRect
method and the revised D r a w Tr a c k ‑
BarThumb code are shown together in List‑
ing 1.

In the same way, add the following
method declaration to the class definition
and the correspondingroutine to your unit.

p r o c e d u r e MouseUp(
B u t t o n : T M o u s e B u t t o n ;

S h i f t : T S h i f t S t a t e ; X , Y : I n t e g e r ) ;

o v e r r i d e ;

p r o c e d u r e TCCTrackBar.MouseUp (
B u t t o n : T M o u s e B u t t o n ;

S h i f t : T S h i f t S t a t e ; X , Y : I n t e g e r ) ;

b e g i n
i n h e r i t e d MouseUp ( B u t t o n , S h i f t ,

xX, Y ) i

f T r a c k i n g : = F a l s e ;
end ;

As you'dexpect, thisjust clears the £Track ‑
i n g variable assoon asthe mouse button is
released. The real meat of the routine is in
the MouseMove method which is shown
below.

procedure TCCTrackBar.MouseMove (
S h i f t : T S h i f t S t a t e ; X , Y : I n t e g e r ) ;

v a r
r :  T R e c t ;

p o s : I n t e g e r ;

b e g i n
i n h e r i t e d MouseMove ( s h i f t , X , Y ) ;

i f  f T r a c k i n g
and P t I n R e c t ( G e t C l i e n t R e c t ,

P o i n t ( X , ¥ ) ) t hen
b e g i n

x  : =  C a l c Tr a c k B a r C h a n n e l ;
I n c ( r . l e f t , ThumbWidth d i v 2 ) ;
D e c ( r . r i g h t , ThumbWidth d i v 2 ) ;

p o s := ( ( X - 4 - FBorderWidth ‑
(ThumbWid th d i v 2)) *

Longint (FMax - F M i n ) ) d i v
( x . r i g h t - r . l e f t - 1 ) ;

P o s i t i o n  : =  p o s ;
e n d ;

-end;

Although someWindowscontrolscontinue to
‘track’ wherever the mouse is on the screen,
this isn’t something that I find particularly
appealing from an aesthetic point of view.
Accordingly, the trackbar described herewill
only track the thumb position while the
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mouse is actually inside
the control itself. This is
the purpose of the P t I n ‑
R e c t check in the above
code. Once this determi‑
nationhasbeenmade,the
code then calculates the
trackbar channel width
and througha reversal of aAMin;

re1CCTrackBar.SetParams ( A P o s i t i o n , AMin, AMax:

AMin then
E I n v a l i d O p e r a t i o n . C r e a t e ( ‘ M a x l e s s

n < AMin t h e n A P o s i t i o n : = AMin;
i o n > AMax t h e n A P o s i t i o n : = AMax;

< > A M i n ) o r (FMax < > AMax) t h e n

the equation used in the amax;

CalcThumbRect routine,
maps the pixel position
onto the corresponding
logical ‘position’ of the
trackbar. This is then
assigned directly to the
P o s i t i o nproperty o fthe
control.Yes -acontrol can
directly assign to its own
published properties. In
this case, assigning to
P o s i t i o nwill cause the compiler t ogenerate
acall t othe private Se tPos i t i onmethod...

To blit or not to blit?
..and that is very bad news! With the code
asit stands,every time you move the thumb
slightly, you'll find that the control wil l
flicker unacceptably. What is happening, of
course, i s that the S e t P o s i t i o n method i s
being called each time that the thumb
moves. S e t P o s i t i o n , i n t u r n , calls the
S e t P a r a m s method (see last month’s code)
which causes the control to be invalidated,
causing a redraw of the entire control sur‑
face. Nowonder it flickers!

Howcanwereducethis flickering?There
are two different schools of thought. The
first approach is to draw the control's sur‑
face into an offscreen bitmap. Eachtime we
want to redraw the control, wejust blit the
bitmap back onto the screen. In the current
context - developing a trackbar - it would
make sense to draw the control background
into an off-screen bitmap, but omit the
thumb from the bitmap. That way, each
time the thumb moves, we could simply blit
the backgroundand then redraw the thumb
in its new position.

Of course, this approach is not without
its disadvantages. Forone thing, we needto
destroy the bitmap and recreate it whenever
the control background becomes invalid.
This is going to happen when the channel
widthor channelcolour changes,whensome
aspect of the tick mark’s appearance is
altered, and so forth. It also goes without
saying that - for performance reasons- it
would makea lotof sense only to create this
background bitmap when the control
receives focus and destroy the bitmap when
focus is lost. Without an important optimi‑
sation like this, you might havea ‘audio
mixer’ window (for example), with ten or
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ition <> APos i t ion t h e n

t =  A P o s i t i o n ;

4 ( f O n C h a n g e ) t h e n OnChange ( :

Listing3 -The revisedSetParams method

twelve different trackbars visible on the
screen, each of which would have its own off
screen bitmap sat there doing nothing. It’s
this sort of poor design which rapidly brings
16-bit Windows to its knees in terms of the
dreaded system resource limits.

Sowhat’s the other technique? The clas‑
sical approach to this sort of Windows pro‑
gramming problem is to redraw only those
parts of the window which need to be
redrawn.Sincewe've movedthe thumb from
A to B, weneedto redraw the control’s ‘back‑
ground’ at position A and the thumb in its
new position at B.

Whichever of these two approaches you
choose depends on a number of factors. For
example, how frequently is the off-screen
bitmap likely to be invalidated? How much
code complexity will be involved in ‘house‑
keeping’ the bitmap? If we only create the
off-screen bitmap when the control has
focus, then how dowerepaint anon-focused
control ( a s when a window becomes
exposed)?

For our purposes, it’s a far easier propo‑
sition simply to optimise the drawing code
so as to redraw only what needs to be
redrawn. After all, by using the E x t ‑
T e x t O u t hack t o draw tick marks and
Frame3D for everything else, we've already
ensured that our drawing code is no slouch.
With a little thought to optimisation, we
should be able to eliminate completely any
trace offlicker from the user’s point ofview.

Listing 2 shows the revised, flicker-free,
MouseMove method.Becausewe're no longer
assigning to the P o s i t i o n property, the
S e tParams method is no longer beingcalled
from within M o u s e M o v e . This, i n turn ,
means that wehaveto take responsibility for
validatingthe newcontrol positionourselves.
This simply means that we need to ‘pin’ the
position between FMin and FMax. Addition‑
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ally, the code
yd checks to see if

A the position
we're sett ing is

“ 8 H =the same as
what we've

already got.
Having done al l this, the

CalcThumbRect routine is calledtwice ‑
once for the old thumb position and once for
the newthumb position. In bothcases,weuse
the standard I n v a l i d a t e R e c t API call t o
tell Windows that these two rectangles need
to beredrawn.Andthat’s really all there is to
i t . With this simple change,you'll get smooth
thumb tracking without a hint of flicker and
without the needto keep updatinga complex
off-screen bitmap.

Adding custom events
So what do we do with our nice, smooth‑
tracking trackbar? Nota lot, as it stands at
the moment! Currently, if you include the
trackbar on an application form, how are
you going to interrogate the trackbar to
determine that it’s P o s i t i o n property has
changed? Set up a timer andpollit every few
seconds, maybe? No- of course not. What’s
needed, of course, is the generation of an
event when the trackbar’s P o s i t i o n prop‑
erty is changed. The user can then install a
handler for the event if he wants on-the-fly
trackbar notification.Alternatively, if noon‑
the-fly effects are required and the form is
simply a modal dialog, then the P o s i t i o n
property ofeach trackbar on the form can be
interrogatedwhen the OK button is pressed.
As always with components, the key word is
flexibility - don’t force the user of your com‑
ponent to do thingsyour way.

Creating a custom event is very straight‑
forward. For compatibility with the VCL
library, let’scall our new event OnChange. If
you look at the VCL documentation, you'll
see that many of the existing VCL compo‑
nents already support an OnChange event.
If you were to derive a new component from
any of those controls, implementing the
OnChange property wouldn’t be much more
complex than just adding the following line
t o the p u b l i s h e d part o f the class defini‑
tion:

p r o p e r t y O n E x i t ;

This isn’t an option for us because we’ve
derivedour trackbar component from T C u s ‑
t o m C o n t r o l . I n other words, we’ve gone
back in the class hierarchy to a pointbeyond
the place where the OnChange event is first
defined. However, defining our own custom
event is very straightforward. First,add the
following line to the p r i v a t e section of the
class definition:
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FOnChange : T N o t i f y E v e n t ;

T N o t i f y E v e n t i s a predefined VCL type
which simply identifies F o n C h a n g e as a
pointerto a notificationprocedure.The type
is defined in the CLASSES.PAS file (part of
the VCL source) like this:

T N o t i f y E v e n t  =
p r o c e d u r e ( S e n d e r : T O b j e c t ) o f o b j e c t ;

If you wanted, you could define your own
procedural type, specifying any parameters
which made sense for the type of event you
want to create. However, for our purposes,
the T N o t i f y E v e n t type i s perfectly ade‑
quate. Now add a corresponding property
declaration to the p u b l i s h e d section of
your control's class definition like this:

:  T N o t i f y E v e n t
r e a d fOnChange w r i t e fOnChange;

p r o p e r t y OnChange

The syntax of this property declaration looks
very much like that of the ‘ordinary’, non‑
event properties that we’ve looked at previ‑
ously. In fact, at this level, Object Pascal
makes litt le distinction. It’s only the fact
that F o n C h a n g e is aproceduraltype, rather
thana simple data item,which tells the com‑
piler to generate special run-timedata caus‑
ing the OnChange property to appear on the
Events page in the Object Inspector.

Having set up our new event type, we
mustensure that FOnChange is initialisedto
N I L when the object is created. You canjust
set i t to N I L in the TCCTrackBar.Create
constructor routine. Failure to do this will
cause the component to think it’s got a valid
procedure pointerwhen it hasn’t.No needto
elaborate on the consequences of this!

OK, sowe've got anevent handler all set
up and ready to go. How do we ‘trigger’ it
from inside the component code? Dead easy
- this is what the syntax looks like:

i f A s s i g n e d ( f O n C h a n g e ) t h e n
OnChange ( s e l f ) ;

There are two places in the trackbar code
where weneedto make this call.The first, of
course, is in the MouseMove method. Look
at the MouseMove code in Listing2. We need
t o add a trigger for the O n C h a n g e event
immediately after the second call to I n v a l ‑
i d a t e R e c t . W e also need t o trigger
OnChange inside the Set Params method.A
revised Set Params routine is shownin List‑
ing 3. Incidentally, the call to A s s i g n e d is
very important. It checks to ensure that the
event handler address is valid (non-zero)
and probably also calls the API routine
IsBadCodePt r to verify that the handler is
pointing at a valid code address. (I wasn’t
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able to check this since I couldn’t track down
the A s s i g n e d routine i n m y VCL source
code.)

With all this done, you can now easily
hook into trackbar P o s i t i o n changes. A
quick call t o MessageBeep ( 0 ) i s a good one
for drivingyour workmates mad!

Summary
Thope you've enjoyed readingthis three-part
discussion oncreatingDelphicomponents as
much asI’ve enjoyed writing i t ! I’ve deliber‑
ately built some shortcomings into this
trackbar - in some ways, it’s rather less than
it ought to be. Part of the reason for this is
that I want to encourage you to ‘have a go’
and start exploring Delphi components for
yourself. The other reason is that I’m plan‑
ning a new book on Delphi component writ‑
ing (due in Spring 1996)which will gointo a
lot more detail on every aspect of component
creation and wil l feature (that ’s enough
shamelessplugging -Ed).

The two main shortcomings of the track‑
bar component as it stands are:

@ The absence o f a n O r i e n t a t i o n prop‑
erty, allowing you to have vertical and
horizontal trackbars. I briefly discussed
this last month, and gave some guide‑
lines on how to create ‘orientation-inde‑
pendent’code.

@ A lack of keyboard handling. Ideally,
while the trackbar has the focus, it
shouldrespondto Up,Down,Left,Right,
Home and End key presses in a similar
way to a scrollbar. Again, this would be
very easy to put in - sodo it!

Incidentally, if you want to go completely
‘feature mad’, then take a look at the slider
component which ships with the excellent
PerseusVisual ControlPack.Youcandown‑
load a preview (only works while Delphi is
running)version of this control from the bor‑
land/delphi.files topic on CIX (PS‑
SLIDER.ZIP). I think it ' l l give you lots of
food for thought !

DaveJewell is the author of “InstantDel‑
ph i ”publishedby Wrox Pressand “Polish‑
ing Windows” byAddison-Wesley. He can be
reachedasdjewell@cix.compulink.co.uk.
The source for his slider control,
EXETRKBR.ZIP, can bedownloadedfrom
the exe/files conference, ftpedfrom
ftp.exe.co.uk /exestuf/exetrkbr or obtained
bymailingusa blank 3.5”disk withpre‑
paid return mailer. The editorial address is
given on the Contentspage.
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Married
Can the web become an

SQL browsing tool?
Paul Richardson looks at
the techniques available for
interfacing SQL databases
to the World Wide Web.

HTTPD

1. Get the blank form

2. Returnthe blank form

3. Submit the form andget results

4. Retrieveandformat the results

Figure 1 -GSQL’s browser-server dialogue
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A great deal of data exists, throughout the
world, in SQL databases. At the same time,
more andmoreapplications are beingdevel‑
oped to beaccessedvia theWorldWideWeb.
Two basic problems show up when trying to
interface theWeb toSQL.First,Webservers
store the information to be served as flat‑
files, while SQL databases contain informa‑
tion that can only be retrieved using the
Structured Query Language. Secondly, the
results of an SQL query are only in plain
text, and not markedup in HTML.

There are two outline solutions to this
problem; both have their advantages and
disadvantages. One is to perform bulk con‑
version of all the data into HTML files, and
update the HTML pages as required. The
other, and the one that we will spend the
rest of the article looking at, is to use con‑
version or ‘gateway’ programs which per‑
form the database retrieval and conversion
on-the-fly.

The advantages of performing bulk con‑
version are that it is faster to serve the files,
andthat there’s acomparatively lowdemand
on the server’s resources. However, the dis‑
advantages are numerous: it is not very flex‑

GSQL Backend

Database
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the Web
ible; it requires extra disk space; there may
still be the need for some form of Common
Gateway Interface(CGI) programtoproduce
the desired output; and, last but not least, it
may get out of step with the database.

The ‘on-the-fly’conversion technique has
the disadvantages that considerably more
CPUcycles are eaten up and that as a result
of the additional step, there will bea delay.
But the advantages are worth the extra
resources. It is very flexible. The data served
is always alignedwith the database.And no
extra disk space is required

Databaseto WWW gateways
Tools exist to interface awide variety of data‑
bases to the Web. Unfortunately, as far as I
know, there’s no way to interface the Web to
any generic middleware product.This means
that despite having a common query lan‑
guage, ie SQL, a program has to betailored
foreachdatabase, since they all havedifferent
APIs. So, software vendors get your act
together, give us a generic product, or if you
already haveone, let usknow.

GSQL
I have chosen GSQL to illustrate the tech‑
niques used in interfacingSQL to the Web,
because it’s relatively straightforward and
has support for a number of databases ‑
hence I can’t beslated for favouritism.

The core of the GSQL system is a pro‑
gram which parses what is called, in GSQL
parlance a PROC file, and generating an
HTML form which, in turn, is sent to the
browser. The same program, when called
with a query from the browser will interro‑
gate the PROC file in order to build anSQL
query for the database. See Figure 1 for a
graphical illustration of GSQL’s operation.
The C code of GSQL appears to be fairly
portable: I successfully compiled andused it
under a version ofUnix aswell asMS-DOS,
without too much trouble.

It is helpful to think of a PROC file asa
high-levelHTMLfile that allowsHTMLto be
embedded, aswell as specifyingthings like:
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@ The path to the custom back-end pro‑
gram that will r un the query.

@ A number of user-defined strings that
can bepassed to the back-end program,
for instance,a logonnameandpassword
for the database (hence the PROCscript
has to be secure).

@ The input fields that are to appear on
the HTML form.

@ The relationship between the values
that the userenters in theHTML form’s
fields and the values in the SQL WHERE
clause.

@ The nameof the table to bequeried and
the columns that are to bereturned.

@ The sort order in which the records are
to bereturned.

The use of GSQL is demonstrated in this
article byasimplejob vacancy database that
allowssearchingby region,skillsandsalary.

# ‐‐‐- Preamble

In Figure 2, we can see the PROC file used
for this example, while Figure 3 shows the
HTMLgeneratedbyGSQLusingthisPROC
file. Figure 4 is a screen capture of the
HTMLwhenviewed usingNetscape.

Keywords
Thereare anumberofkeywordsthatappear
in PROC scripts, most of which can beseen
in use in the example file. I will now discuss
some of the most interestingones.

The TEXT keyword allows free-form text
or marked-up HTML to be inserted at any
point in the PROC file. The GSQL exe‑
cutable will output the text of a TEXT line
untouched at the point where it appears in
the script.

The sus keyword is really at the heart of
what GSQL does: it indicates how the val‑
ues that the user types in to the HTML form
should beused to form the WHERE clause of
the SQL query. The $ at the end of the s uB
statements represents the typed-in value,
and hence the value in the WHERE clause.
Several s u B lines can be used, as in the
example, to form amulti-partWHERE clause.
The SHOWkeyword indicates which fields

should appear in the HTML form.A title is
providedwhich can contain HTMLtags, and
is usedasa caption for thefield.Thefieldcan

‘TEXT <P><H3>Query t h e j o b vacancy da tabase u s i n g t h e fo rm be low.< /H3> ;

Set up WHERE clause using user input ‐‑
SUB regionW H E R E L I S TA Sgeography = ‘ $ ’ ;
SHOW r e g i o n TITLE “Se l ec t one or more reg ions :<BR>” SCROLL South E a s t , South Wes t

» Ba s t A n g l i a , M i d l a nds , No r t h E a s t , No r t h Wes t , Wales, S c o t l a n d , London;

SUB s a l a r y WHERELIST AS dough l i k e ‘ $ ’ ;
SHOW sa l a r y TITLE “<P>Choose y o u r r e q u i r e d sa la ry :<BR>” RADIO £10000-15000

+ £15001-20000, £25001 -30000 , £30001 -35000 ,

SUB e x p e r t i s e WHERELIST AS s k i l l s l i k e ‘ $ ’ ;
SHOW expe r t i s e TITLE “<P>Ente:

# ‐ ‐ ‐ Now prov ide a f ew more essen t i a l d e t a i l s ‑

SQLPROG
FROMLIST

/ u s r / l o c a l / e t c / g s q l / b i n / j o b s r c h ;
j o b s ;

£35001 -40000 ;

s k i l l to s ea r c h for:<BR>” F IELD ;

SELECTLIST geography, s a l a r y , e xpe r t i s e , d e t a i l s , c o n t a c t ;
SORTLIST order by s a l a r ydesc;
DEFINE LOGIN p r i c ha r d ;
DEFINE PASSWORD n o t - t e l l i n g ;
DEFINE ORACLE_HOME=/usr/local/oracle;

Figure2 -An exampleGSQLPROCscript

regions:<BR> <SELECT NAME="region” MULTIPLE>
South East

" South West <OPTION> East Ang l i a <OPTION> Midlands
North Eas t <OPTION> No r t h West <OPTION> Wales‘Scotland <OPTION> London
you r r e q u i r e d sa lary :<BR>

Figure3 -TheHTMLoutput fromGSQL
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Geer) the fob vacamey databane mung the form ete
Setae mars gene

iw ei rc

Figure4 -HTMLcode ofFigure3 viewed
withNetscape

beof any type allowed under the HTML 2.0
forms specification. The types used in the
example are RADIO, SCROLL and FIELD,
where F IELDis just thebasic text input type.

The SQLPROGkeywordspecifies the path
of the back-endprogram that should berun
when GSQL is called with a query.

The FROMLIST keyword indicates which
table in the database the query is to bemade
against.
The SELECTLIST keyword allows the

user to choose the list of columns to be
returned from the database in the results.

The list of column names after the
SORTL IST keyword dictates the order i n
which the recordswill bereturned from the
database.

The DEFINE keyword allows the defini‑
tionofname/valuepairswhich are passedto
the back-end program.

WhatGSQLdoes not dofor you is format
the SQL results asthey come back from the
database. You have to write a custom pro‑
gram for the specific database that you are
using. Sample back-end programs are pro‑
vided for Oracle, Sybase and Interbase.
The custom back-end programs must

send the SQL query to the database, collect
the SQL results, format the results in
HTML and output the generated HTML to
the standardoutput.

TheGSQLexecutable passes three types
of arguments to the back-end program: the
executable name in a r g v [ 0 ] , the SQL
query in a r g v [ 1 ] , and ‘user-defines’ in
argv [ 2 ] , a r g v [ 3 ] . . .User-definesareof the
form name=va l ue , for example
USER=jason.

The C back-end program in Figure 5
illustrates these steps. There are acouple of
ut i l i ty routines supplied with GSQL to
assist the task of wr i t ing back-end pro‑
grams. One o f them, a p p _ p a r s e a r g s ( ) , i s
used in the example to parse the arguments
to the program, such that other routines can
get the value of any argument just by giving
the argument name.
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GSQL hasseveral deficiencies, two of which
are worth mentioning:

i) It makes use of the HTTP GET method
rather than the more capable P u t . It
may bethat in some server implementa‑
tions there is a limit to the complexity of
the query that can be formulated by
GSQL.

i i ) It is rather sensitive to changes in the
schema. The PROC file is tied to the
schema quite tightly and hence is likely
to haveto change in step withchanges to
the schema. Other tools are available
that use scripts written in a meta-lan‑
guage more independent of the schema.

Vendor specific
Other database-to-Web tools exist, specific
to the following databases: Oracle, Sybase,
Ingres, Informix, Interbase,and Wide Area
InformationServers (WAIS).

Conversion software
Wide Area Information Servers (WAIS) can
bevery useful for indexing large amounts of
free-format text. While many Web browsers
can access WAIS directly, if it is felt neces‑
sary to provide access to all types ofbrowser,
you may like to look at SFGate, which is a
free WAIS to WWW gateway. To get more
information on SFGate or any of the other
tools mentioned, check out the URLs in the
Referencesbox.

An alternative freestyle indexing and
searching tool is Freetext Search For Web
(FFW) . FFW has the additional feature of

struct record {
char geography (MAX_GEOGRAPHY + 1 ] ;
char salary(MAX_SALARY + 1 ] ;
char expertise(MAX_EXPERTISE + 1 ] ;
char d e t a i l s[MAX DETAILS + 1 ] ;
char contact [MAX_CONTACT + 1 ] ;

} records [MAX_RECORDS] ;

m a i n ( i n t a c , char * a v ( ] )
{

i n t i, num_records;
char * s q i s t r i n g = NULL;
char * sql_results[MAX_SQL_RESULTS + 1 ] ;
a p p _ p a r s e a r g s ( a c , a v ) ; / / s u p p l i e d i n s q l u t i l . c
s q i s t r i n g = s t r d u p ( a v { 1 ) ) ;
e x e c u t e _ s q l ( s q i s t r i n g , s q l _ r e s u l t s ) ;

/ / This r o u t i n e s p e c i fi c t o y o u r database t y p e
num_records = p a r s e _ r e s u l t s ( s q l s t r i n g , r e c o r d s ) ;
/ / P u t resu l t s i n t o s t r u c t reco rd

ou tpu t_ resu l t s ( reco rds , num_records)

Figure5 -A back-endprogram example
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recognising and helpfully ignoring HTML
tags. It can build indexes incrementallyand
allows simultaneous multiple index
searches.

If you are lookingto use an Oracle data‑
base then a bewildering array of alterna‑
tives are available. Oracle has made a big
splash on i ts WWW site with the Oracle
WWWInterfaceKit. In reality, it has little to
boast about, as it’s not much more than a
cobbled-together collection of freely avail‑
able software. But I’m sure that it marks a
commitment to Web technology and that it
will befollowed bycommercial products.

There are a numberof components in the
Oracle kit.The Decoux package makesuse of
a template form which gives the format for
the SQL results within an HTML context.
The oraywww tool is a Perl script for gener‑
ating HTML forms, for later use. Oracle
itselfhascontributed a PL/SQL,Procedural
Language with embedded SQL, interpreter
and compiler. PL/SQL has some extensions
which makes it suitable for use with the
Common Gateway Interface(CGI) .

This kit is heavily Perl-oriented. It comes
witha packagecalledoraperl whichcontains
a library of Perl functions for interacting
with Oracle databases. It is possible to write
the custom aspects of the development in
various languages and to ‘talk’ to the data‑
base at a variety of levels; ie in PL/SQL,
PROC or Oracle Call Interface (OCI).

It appears that the best supported plat‑
form for use with the Oracle k i t is SunOS
4.1.3; your mileage may vary on another
platform. One other point to bear in mind is

that it is entirely feasible topu t the database
on another machine and use Oracle’s
SQL*Net to communicate to and from the
Web server.

Sybase is also well clued-uponWeb inte‑
gration and it’s worth visiting its Web site.
The main tools promoted by Sybase are
FDB,Genera andSybperl.

FDB is rather like the GSQL package. It
is a Sybperl (Sybase’s equivalent of Oracle’s
oraperl) program which takes a definition
script and generates an HTMLform on-the‑
fly. It also comes with programs to interro‑
gate databases and produce a template
script.

To close
These are still pioneering days in the Web‑
to-SQL databasegateway field, butasis evi‑
dent when browsing some existing Web
sites, good-looking, robust solutions are
available today. A new niche software mar‑
ket is beingborn, and I think we can expect
the ‘custom’ element of these software to be
reduced as, inevitably, point-and-click tools
come to the market.

a

PaulRichardson is a Directorof Motiv Sys‑
tems Ltd,a consultancy specialising in the
provision of Internet technology. He can be
contactedon 01223 576318or byEmailat
PaulR@Motiv.demon.co.uk.

This article covers thepresentation Paul
Richardsongave at the EXE ’95Software
Developers’Show.

v o i d o u t p u t _ r e s u l t s ( s t r u c t r e c o r d r e c o r d s [ ] , i n t num_records)
€ printf(“<H1>Results o f Job S e a r c h < / H 1 > " ) ;printf (“The f o l l o w i n g books matched y o u r search c r i t e r i a : < P > \ n ” ) ;

f o r ( i n t x = 0; x < num_records; x + + )

o u t p u t _ r e c o r d ( é r e c o r d s { x } ) ;
?

p r i n t £ ( ” T h a n k y o u f o r u s i n g J o b S e a r c h < H R > ” ) ;
?

v o i d o u t p u t _ r e c o r d ( s t r u c t reco rd* r e c )

{
p r i n t f (”<STRONG>Skills: </STRONG>%s<BR>\n”, r e c - > e x p e r t i s e ) ;
printf (“<STRONG>Region: </STRONG>%s<BR>\n”, r ec ->geog raphy );
printf (”<STRONG>Salary: </STRONG>%s<BR>\n”, r e c - > s a l a r y ) ;
printf (”<STRONG>Details: </STRONG>%s<BR>\n”, r e c - > d e t a i l s ) ;
pr in t£( “<STRONG>Contact : </STRONG>%s<P>\n”, r e c - > c o n t a c t ) ;
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Bues & pati
After playing at ‘Spot the bug’,
Francis Glassborow presents

his view on the relevance of
‘patterns’ for the C and C++

programmers.

How good is the standard of C coding among professional program‑
mers?Notnearlyasgood asthey andtheir employers liketo think if my
recentexperience is anythingto goby. I publishedsomebuggedcode in
the last issue of CVu (the Journal of the ACCU) along side an inexpe‑
rienced programmer’s commentary. It generated a large number of
responses. Their quality has beenvariable to say the least. For exam‑
ple,have a look at this fragment of C source code and determine what
it actually does. Compare that with what it is clearly intendedto do.
I will highlight the mainbugs at the end of this column but there are a

voidf a ( i n t*array, it size, short adjust){
intover =size 13;
int repeats=size >>3;
intcount;
assert a r ray ) ;

assut en
if Gdjvst ==0)return;

(count=0; comnts<over;cout +4)*array+++= adjust;
1count=0; count<repeats;count-++){
Karrayt+ +=adjust;
Farrayt+ += adjust;
*Farrayre += adjuel; /* loopunrolled
Farrayst +=ads; /*qredter
arrays += adjust; /* loveeman lop
Karrayte += adjust; /*ca
Farrays+ += adjust;
Farrayt+ += adjust;
*arraytt +=adjust;

recurn;
3
couple of things worth noting in passing. Both C and C++ provide
s i z e _ t by a t y p e d e f (o r perhapsvia the pre-processor). It is intended
for use where the size concept is valid and hence negative values would
beunsuitable. It is used for recording the sizes of objects and similar
things. The consequences of usingit canbesurprising. I think that these
surprises should bebetter understood. I frequently have to defend my
code from code inspectors who want me to replace i n t parameters by
84ze_t ones on the basis that I am managinga size concept. They
would criticise my use of ‘int size’ in the above code because s i z e is
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meant to be the number of elements in the array pointed to by the
array parameter. Consider the following short program:

# i n c l u d e<tostream .h?
#include <assert.h>
void faint s)£
assert (5>0);
for (inti=0; i<s;itt)£: F

cout<<endl;
3
main() £

1 ) ;
Ls 0;

3
With or without the assert this compiles and runs.With the assertyou
will get an assertion failure, without it you will get a program that
ends normally after outputtingonly a blank line.

Now replace the ‘ i n t s’ by ‘size_t s’. Do not r u n the result
unlessyou are willing to interrupt it asthe programwill enter aninfi‑
nite looponmost implementations.

Despite their use in the Standard C Library, s i z e _ t parameters
are almost certainly an error because they will hide a problem from
any form of runtime check.

By the way, I wrote the above program in C++ because in my first
version I also outputted s. I could find no reliable way of doing this
with p r i n t f ( ) . Try it yourself.

The built in high level I/O functions of C are poorly suited to type‑
names provided via t y p e d e f s . In the case of user-defined t y p e d e f s
the user can, in theory, dosomething about it. Those typenames pro‑
videdaspartofan implementationare rathermoreawkwardasmany
programmers think they are free standingtypes.

Patterns
SometimeagoI promisedthat I would write somethingabout ‘patterns
for softwarearchitecture’or simply ‘patterns’.The ideaofencapsulating
certain design wisdom as a named pattern was triggered by the book
The Timeless Way of Building by Christopher Alexander (Professor of
Architecture at the UniversityofCaliforniaat BerkeleyandDirectorof
the Centre forEnvironmentalStructure).
A group of software specialists (James
Coplien et a l ) realisedthat muchofwhat
Alexander was saying about the funda‑
mentals ofbuildingarchitecture had rel‑
evance to software architecture and so
the pattern movement started. Unfortu‑
nately it is still in its infancy and most if
not all the first generation books are
marredbyjargonand the implicit expec‑
tation that readerswill quickly grasp the
use ofbuildinganalogies.
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I take a very dim view of those who expect working ‘software engi‑
neers’ to take time out to readabook on the architectureof buildings.
I think Alexander’s book is worth readingbut I donot think it is apre‑
requisite for studying‘patterns in software architecture.”

The second problem facingmany readers without prior knowledge
ofthe subject is asense that thematerial in books such asDesignPat‑
terns - Elements of Reusable Object-Oriented Software by Erich
Gamma et al are no more than common
sense. In sofar as ‘common sense is one
of the rarest of human attributes’ this
has some truth in i t . Patterns seek to
encapsulate the wisdom of experienced
software designers in ways thatmake it
accessible to the lessexperiencedaswell
as to provide a vocabulary for
communicating and discussing
design ideas. Naming things
makes them accessible for use.

One problem with the
Design Patterns... book is that
it mistakenly ties the pattern
concept to object-orientation.
There may be a symbiotic
relationship between the
two but nomore than that.
The design concepts in high
level patterns are as remote from object-orienta‑
tion asAlexander's patterns are frommodular building technology.

Letme take one common pattern asan example, that called ‘Pub‑
lisher-Subscriber’.

This pattern encapsulates the problem of modifiable data being
accessedby an unknown numberof program entities. Unknown,that
is, by the authorof the code that manages the data. The entities that
rely on the data (perhaps several windows displaying t e x t ) must be
notified of any change so that each can act appropriately. The sub‑
scribers should be able to act on the assumption that data has not
been changed unless informedotherwise. There are many instances
where this kind of dependency must be handled by a programmer.

The less experienced programmer sees every instance as a new
problem to besolved. The reuse fanatic tries to write code that han‑
dles all cases - a hopeless task. Experienced programmers capitalise
on their experience to help direct them to the code that needs to be
written.

The ‘Publisher’ entity must keepa list of subscribers, support a
mechanism for notifying change and manage the process of propa‑
gating that change.

The listofsubscribers isvery like that for amagazineor electronic
mailinglist. Individualsmustbeable to subscribe to the list (register)
and they must be able to remove themselves from the list (de-regis‑
t e r ) . The publisher must maintain the list because no-oneelse can.

The subscribers must provide a method for being notified of
change. In simple cases the same type of notificationwill apply to all
subscribers. For example, they might havea state variable that can
bechanged by the Publisher when a change occurs. At other times
theymight havea localcopy ofdata that the Publishercan update for
them, or provide a method by which the Publisher can dispatch an
update to them.The analogywith software publishersandupdates is
a pretty good one.
A bad software publisher leaves me to discover that I need an

update. The better ones notify registered users of updates and some
provide amechanismby which I will automatically receive updates.

The ‘Publisher-Subscriber’ pattern does not provide me with a
specificcode level solution.What it does is to focusmy attention ona
range of solutions sketched in sufficient detail so that I can imple‑
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ment one for the specific problem facingme. It shows mehow to min‑
imise the coupling betweenentities maintainingdata anda variable
number of entities using the data. It provides me with designs for
propagatingchange.

Generally patterns do not provide solutions at coding level but
aim to focus your thought onanoverall approach toaparticular type
of problem. They are intended to help identify specific types of prob‑

lem in software and hence de-couple them
from other aspects of design.

Patterns also exist at many different
levels of design and some will be largely
language specific. Forexample, CandC++
have uses for memory management pat‑
terns that would bequite irrelevant to lan‑

guages such as Smalltalk
and Eiffel. Such things as
Coplien’s ‘Counted Pointer’
are important to minimise
unnecessary copying in C++
but are inappropriate to lan‑
guages supporting garbage
collection ( o f course such lan‑
guages have their own draw‑
backs).
Good, well documented pat‑

terns are important for improv‑
ing programmingskills.Without
them programmers must gain

wisdom for themselves, through patterns experience can becommu‑
nicated and shared. They also help programmers document their
intentions in a specific design which makesmaintenance easier.

Those faults
Time to look back at the code at the beginning of this column. Con‑
siderationof the code suggests that the programmer intended to par‑
tially unroll a loop.First the two lower bits of s i z e are extracted into
ove r ( a t least, they would be if the author hadn’t confusedAND and
OR). Then the bit pattern is shifted right by three bits.

That cannot be right. Surely the three low bits should have been
extracted. I know division operations are very inefficient, but if a
remainder andquotient are to behand-coded the programmer needs
to take more than normal care.

Now what about the loop where the bulk of the work is done.
Clearly the programmer has mis-counted, but how many times per
iteration is ‘ * a r r a y ++ += ad jus t ’ actually executed. Eight was,
presumably,the intent,andnine is an illusion.Howmany are there?
Goandcount again.

Of course, the C++ style comment eliminates this kind of prob‑
lem,asdoes the use of editors that support colour-coded syntax.

A final thought on mixing C and C++ style comments. What
should acompiler dowith:

/*this is a comment,
11 that way, or way wob end here */

Noproblemuntil you opt for nestedcomment support asprovidedby
most of the IDEbasedpackages.Thenwhat? a

Association of C/C++ Userssubscriptions: individual£14, student
£7, corporate £75, Overload& C++ SIG£15 (+ACCUmembership).

Forfurther informationaboutACCU write toFrancisGlassborow,
64SouthfieldRoad, Oxford, OX4 1PA, r ing01865246490oremail
(without contents) info@accu.org.
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After two years of evenings
spent learning C++ in his

bedroom, Graham Kendall
decided to get the topic onto
his CV once and for all by
investing in a computer

training course. Read on to
see if you too could benefit...
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Trying to learnC++ onyour own is likewad‑
ing through cold treacle. I have been trying
for about two years and just when I think
I ’m gett ing somewhere, something else
creeps up and remindsmethat I still have a
long way to go. I thought I might have
cracked the language when I understood
copy constructors, operator overloading and
protected class members, only to be sud‑
denly confronted with templates, pure vir‑
tual functions and deep discussions on class
hierarchies with regard to object-oriented
programming.

To try and stop this never-ending cycle I
decided to attend a five-day C++ and Object
Orientation course. It would cover most of
the language so that, even if I understood
nothing, at least I would know how far I had
to go. I also thought that a five-day course
would look better onmyCV thana line that
proclaimed ‘self-taught’.

Choosing the right course
I plumped for Kibworth Computer Training
because of the low number of students on
each course - three or fewer. Also, the course
is tailored as you go to suit the skill levels
and interests of the people attending. For
example, an understandingof C is assumed,
but if it is found that yourC isa little sus‑
pect the course can spend more time than it
normally would on this language. Of course,
it helps for people with about the same level
of experience to attend the same course and
KCT tries to make sure that this is the case
when you book.

I told KCT that my C was satisfactory
but by nomeans strong and that I thought I
had a reasonable understanding of C++. I
added that my main reasonfor attending
was to check that my understandingof vari‑
ous topics was correct and to ask lots of ques‑
tions. My course turned out to be a two-man
affair. Luckily,bothRichardDavisand I had
similar skill levels.

First day nerves?
After the introductionswecovered themajor
differences betweenCandC++ and, in broad
outline, Object Orientation. This initial ses‑
sion was both educational and an opportu‑
nity for Eric Richards to find out how much
we knew so that he could pitch the course at
the right level.

Wewere asked if we had any particular
problems or aspects of the language we
would like to cover. BothRichardand I came
up with a similar list including I/O streams
and templates. In addition Eric suggested
that we also cover the Standard Template



Library as this will soon be an important
addition to the ANSI standard.

Followingthe introduction to OOwedid
a session on Analysis and Design. It
explained the differences between Types
and Classes and introduced the concept of
operator overloading. We also looked at the
difference between is a and has a when you
start to model the real world.

The method behind...
At first Iwondered why wewere havingcon‑
versations about analysis and design so
early on, thinking that it would bebetter to
get the language syntax undermy belt first.

In fact, as the week progressed, I
began to appreciate this

approach. If you star t
xy thinking in OO
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better chance of understandingwhat C++ is
trying to achieve.

The introduction to analysis and design
continued with Scenarios and Use Cases.
This gave us an understanding of how a
complete process can beviewed asaseries of
events that take place over time. Then we
ended the first session with a look at Entity
Life Histories and were given a suggested
method for documenting an ELHwhich can
also beused to document a program.

Lap two
The afternoon switched from theory into the
deeply practical.Wehadboth beenasked to
bringaproblemwith us. Sowebeganwith a
discussion ofRichard’s ‘dilemma’. In short it
was how to update a remote database while
competingwith memory limitationsand rel‑
atively slow PCs.

Whether we provided a satisfactory
answer I don’t know, but the conversation
drew out some interesting points, many to
dowith C++, but others concerned with typ‑
ical computing problems that must bedis‑

cussed every day by IT departments
all over the country. As the week

progressed some of the prob‑
lems that had been

raised were given a
further airing. There

y are, o f cou rse , no magic
answers but I think we

learnt something just by
considering the problems.
Finally, it was time to get

onto the computers. Normally
there is an introduction to Borland’s

IDE (Integrated Development Environ‑
me n t ) but as we had both used Borland’s

C++ before we skipped this section. For the
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recordwewere usingversion 4.5 which is an
important consideration if you want to
explore some of the later additions to the
language which may not be present in ear‑
lier versions.

AroundC++ in aday
This first practicalsessionmademefeel like
we had covered just about everything the
language had to offer, although really we
had only just scratched the surface. In just
one afternoon wetouched onencapsulation,
function overloading, inheritance, polymor‑
phism, polymorphism versus function over‑
loading and I/O streams! This was followed
by a number of exercises which tested our
understanding of these subjects. Then to
end day one we started to look at construc‑
tors and destructors... no peace for the
wicked.

Exerciseas you go
After the discussion on the first day about
the areas we specifically wanted to look at,
Eric presented us with a revised course
schedule that emphasised I/O streams and
templates. Both Richard and I were happy
with the changes. First, however, we still
had constructor initialisation lists, garbage
collection and inheritance to cover. The
teaching was sprinkled liberally with exer‑
cises which ranged from the simple to the
complicated and are shown in Figure 1.

In the afternoon, we started to deviate
from the published schedule with the video
Beyondthe World of C++ presentedby Bruce
Eckel. It was like looking over his shoulder
while heexplained the topic by demonstrat‑
ing a series of programs. We watched Les‑
son 3which covered I/Ostreams andsome of
the more advanced things you can do rather
than just using them for c o u t and c i n . It
helped merealise the deeper possibilities of
streams whichI shall definitely be investi‑
gating further.

On returning to the main course we cov‑
ered another list of topics, again usingexer‑
cises to test our understanding. This time
we touched on pointers to objects, the rela‑
tionship between structures, classes and
unions, and in-line functions. Wemoved on
to copyingobjects by usingcopy constructors
and overloading the o p e r a t o r = function,
friend functions and finally arrays, pointers
and references. Before we came on the
course I wouldn’t have believed that we
could have covered all these topics in just a
couple of hours. But they weren’t as fright‑
ening as they first appeared and, once
explained, I wondered why I had been wor‑
riedabout them.

Overtime
That was the official end of the second day
but wedidsomeovertime andstarted to look
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Richfords offer hands-on,practical courses for
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C++ FOUNDATION
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for WINDOWS course.
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VISUAL BASIC® 4.0 NEW FEATURES
OLE automation, reusable objects, OCX’s, 32-bit support,
programming under WINDOWS 95® and more.
Two pays £560
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BiThe New Internet Navigator
PAULGILSTER
The New InternetNavigator has now evolved alongside
the Internet to become the mostcomprehensive
reference for Internetdial-up access.
+With over 60% new material
+Retainshands-on,but accessible style
+Nowonly £15.95...
From the lastedition: “..has what it takes tobeacontinuous
bestseller...verdict: highly recommended.”
~EXE,May 1995
0-471-12694-2 September 1995 656pp £15.95

j« i0 | MlPhoto-Based 3D Graphics in C++
Graphics inC++| TIM WITTENBURG

This book/disk set arms you with everything you need
to produce sophisticated special effects, includingmany
of the image processing techniques andalgorithms seen
in filmsand computer games. With anemphasis on
practical applications, it features step-by-step guidance
and handy software tools to:

+Create photo-realistic 2Dand 3Dcomposite images
+Performimagewarping, morphing,simulation, and other image
processingtechniques

+Develop new and excitingways tovisualize data
0-471-049727. September 1995 368pp £32.50

@Photographics Imaging
Techniques in C++
For Windows and Windows NT
CRAIG LINDLEY
Accessing and manipulatingphotographic images isat
the heart ofevery multimedia application.Focusing
exclusively on imaging in the Windows environment,
this book provides insight into techniques of image
acquisition, processing,storage, and printing. It offers step-by-step
instructions and illustrative examples soyou can start usingthese
techniques in your applications immediately. The CDfeatures expanded
code for examples in the book.
0-471-11568-1 September 1995 448pp £32.50 is)

MUNIX For DOS Users
MARTIN R.ARICK
Peopleoften feel put off learningUNIXby its complexity
but this book gives the reader aDOSpoint of reference
to learnfrom. By drawingon the readers’ experience of
DOS,it compares functions toones found in UNIX,
demonstrating that knowingDOS is in fact a
considerable advantage for anyone learningUNIX.

Packedwith examples andproblems, the reader can use this guide to
practiceat aterminal asthey learn.
0-471-04988-3 September 1995 256pp £18.95

@The OS/2 Warp Survival Guide
DOUG AZZARITO andDAVIDW.GREEN
Alll the tips, tricks and techniques you need to survive in a ‘warped’ world!
Written in adirect, fresh and controversial style, this book is truly an
education in 0S/2,starting with the basics like installingand customizing
Warp, and movingall the way toproviding insightsonmoreadvanced
topics like usingmultimedia objects and REXX programming.
0-471-06083-6 September 1995 592pp £22.50

Order direct by credit card on: 01243 779777 or phone FREE on 0800
243407 (UK only). All books are also available from your bookshop.
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® Write a program that prompts for the amount an employee is paid per hour and the
number of hours they haveworked. Calculate and display the gross pay.

®@Createa circular queue that holds integers. Demonstrate the queue via a suitable
main ( ) function.

© Create a class called s t o p w a t c h that has member functions called s t a r t ( ) and
s t o p ( ) . Once started the watch should keep track o f time. I f i t i sstopped the current
time should bedisplayed. The destructor function should also display the elapsed time.

®@Create a base class called shape and derive two other classes from i t ( r e c t ang l e
and c i r c l e ) . Give each o fthe derived classesa function called a r e a ( ) that
calculates the area of the respective shape.
Write a programthat maps an i n t and a c h a r array onto the samememory (a union).

_ Read in aninteger and then display the value asaseries ofbinary digits.

Figure 1 - sample exercises from the course

at the Standard Template Library ( ST L ) .
This is a new library that is soon to beincor‑
porated into standard C++. Essentially it is
a set of classes donated by Hewlett-Packard
which takes the concept of templates one
stage further. Our first introduction to STL
was avideo bySilicon River.Wewatched the
first hour which explained the concepts
behind STL. I thought it was tough going.

Another day another video
On the third morning we covered pointers,
references, function overloading, operator
overloading and inheritance, with exercises.
It is interesting to note that many people
think that multiple inheritance ( M I ) is
never needed now that we have facilities
such as templates. This view was given by
our lecturer and later, on video, by Bruce
Eckel who said that if templates had been
introduced into the language before M I ,
then MI would probably no t bepart of the
language.
After lunch we looked at s t reams, cover‑

ingbasics such asmanipulators and writ ing
your own inserters and extractors for your
classes. I did find this afternoona little dis‑
organised. At one point we were trying to
implementa ‘bag’ container and we ran into
all sorts of problems. However, we got it
working eventually and I think you do learn
from the mistakes you make.

Becausewehad requested to cover extra
topics we worked past five again this
evening. Tonight it was acontinuation oft h e
Silicon River video. I’mglad to say that this
session was more practical and we learnt
how to use the STL to create and iterate over
various types of container.

Template for progress
The plan for Thursday was to use some of
the knowledge we had gained from the
videos to implement an STL container. We
thought it would take a couple of hours. In
fact, it took us most of the day to get the
thing working and, even then, it was the
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simplest type of container (a v e c t o r ) which
we could only traverse in a forwards direc‑
t ion. But in getting it working we learnt one
hell of a lot about STL and also realised how
far westill had togo.

Friday started with another serving of
Bruce Eckel and Beyond the World of C++.
This time hewas telling usabout templates.
The remainder of the morning was given
over to completing the official course by cov‑
e r i n g virtual functions and discussing their
importance with regards to OO program‑
ming. I now understandwhy people say that
i f you don’t know what the v i r t u a l key‑
word does then you don’t understand OO
programming.

The final few hours of the
course were spent working
ona project of o u r choice. I
decided to develop a tem ‑
plate program which started
off with a con ta ine r o f type
b a g which held integers and
ended up asa bagof pointers
to instancesof auser-defined
class. Richardcrackeda tem‑
plate problem that he had
brought to the course with
him and also wrote a class
that incorporated a doubly‑
linked list.

Didn’t hedo well
The first thing I learnt from
the course was that the last
two years’ study had not all
been in vain. It was the fact
that both Richard and I
already had some under‑
standingof C++ that allowed
us to fit in so man y other
subjects.

The course comes with a
manual which explains each
subject and provides the
exercises. This manual is
provided by a company that

EXE: The Software Developers’ Magazine

R E V I EWS
writes courseware for other people to use. In
addition there wasa lot of handouts. These
are different for each course as Eric gives
you anything which he feels will be useful.
On this course wereceived a glossary of OO
terms , sample programs from the videos,
and further information on s t r e am s , to
name but a few.

Eric hasa large library of bookswhich we
made good use of to answer specific ques‑
t ions or to gain a bit more background
knowledgeofcertain subjects. It was nice to
havedifferent teachingaids. It helps to start
the afternoon in a relaxedmanner bywatch‑
i ngavideo. The only complaint I would have
is that the training room isa little cramped
at times. Maybe it was worse for meas I was
trying todothe course aswell asmake notes
for this review but a little e x t r a working
area would no t have gone amiss. x

Kibworth Computer Training is based in
Kibworth Beauchamp near Leicester. The
5 day course costs £1,050 ( + VAT ) and is
r u n from Eric Richard’s home. Lunch is
provided aspart ofthe course and is taken
atadifferent local pub each day. I stayed
in alocalBed-and-Breakfast at £20 anight.
At the end ofthe course each student
r e c e i v e s a book that it is applicable to their
needs. I was g i v e n Effective C++ byScott
Myers. RichardDavis was presentedwith
C++ Inside and Out byBruce Eckel.



You know how applications look.

You know how to click a mouse.
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You know how to drawa line.
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This concludes your training in
OOprogrammingwithVisualAge.
Noone’s debating the benefitsof object‑

oriented programming. The only question is
whether it’s worth the time and money it
would cost to implement.

With VisualAge, the question may be
irrelevant. Because its simplicity can easily
remove the barriers between you and the fast
development of
object-oriented
applications.

VisualAge is light years beyondmere GUI
builders. It’s agraphical environment that takes
you through the entire process, from interface
design to working application. AsInfoWorld
puts it, “amasterpieceof visualprogramming.”

With the C++ edition, you work with
“parts” from IBM’s Open Class
Library, creating visual links
between them. They’re easy to
modify and compliant with stan‑

dards, so they can be used across

C a n y o u r software do t h i s ?

platforms, from PCs to the biggest servers.
When your project is complete, you've

created anapplication with industry-standard
code (C++ or Smalltalk). And in a fraction of
the traditional development time, you're ready
to deploy at rue object-oriented application,
with solid components that can easily be used

over andover in
future projects.
Of course, your

full OO solution requires even more. That’s
why IBMoffers mo re 00 products,consulting,
education and services than any other software
company. To quickly take advantage of OO
technology, call ValerieArnold on01705 498151
or visit http://www.software.ibm.com.You'll

find that you’ve been in training
for VisualAge all your life.

Solutions for a small planet

IBMis the registeredtrademark of InternationalBusinessMachinesCorporation. Other company, product andservice namesmay betrademarks orservice marksofothers.
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Your 32-bit Application
Debugger Is Stuck In The
Win32 Subsystem, But The
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Born as a bit of an
Ashton-Tate kludge,

the xBASE memohas
evolvedandproliferated.
Colin Humepickshisway
througha forest offormats.
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ThexBASEDBFformat hasbecomeanestab‑
lisheddatastoragestandard,usednotonlyby
the various fl a v o u r so fxBASE i t s e l fbut also
bya diverserangeofother products ineluding
accounting packages andCASE tools.D a t ais
storedin aDBFin fixed-length fields,sothat
spacehasto bereservedwhether it is usedfor
storage or not. This is not significant where
field lengths are short - aswith the xBASE
date, logical and numeric types - but it canbe
areal liability if there isaneedtostore signif‑
icant amounts of character data. In addition,
thewidthofanxBASE character field is nor‑
mally restricted to around 250 characters,
which is notreally enough for purposes such
asacommentsfield.
It was for these reasonsthat the original

DBFformatwasextended to includeamemo
field and its accompanying, separate memo
file. The xBASE memo fieldis not afi e l din
the true sense, but a 10-character ASCII
stringwhich points to the location where the
data is stored in the separate memo file.
Unlike the DBF, the memo file does not
reserve space for empty records, nor does it
impose alimitonthe quantity of data that
canbestored.
The xBASE memo file has some real

advantages but uses a block method of stor‑
ing data whichcontinues to cause problems
to end-users and developers alike. These
shortcomingshaveprovidedan incentive for
a series of derivatives andvariations. The
result is that currently there are noless than
sixdifferent xBASE memofile formats,with
aseventh about to appear.

Oncearound the block
A memo file is created automatically by
xBASE when amemo field isdefinedaspart
of a DBF’s structure. Only one memofile is
created irrespective of the number of memo
fields in the DBF. Memo files have the same.
root name as the parent DBFplus an exten‑
sion which can be either DBT,DBV,FPT or
SMT.

Memofiles with aDBTextensionare one
of the three different dBASE formats, one
each for dBASE I I I / I I I+ , €BASE TVand
dBASEV.The firstofthese DBT formatswas
the pioneer and set the basie pattern from
which all the others, except DBY, arederived. ‑
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Clipper is the onlymainstreamxBASE prod‑
uct which continues to feature the dBASE
ILV/11+ DBT memo fileformat asstandard.
The method of storage adopted in theDBT

format is based onblocks of 512 bytes. The
whole of the first block is reserved as the file
header but only the first 4bytes are used, to
store the numberof the next block. As new
data is added it is always stored from the
beginningof ablock. If the data exceeds 512
bytes additional blocks are allocated asnec‑
essary and the value in the header is incre‑
mented.
The relatively largeblock sizemeans that

this can bean inefficientmethodofstorage if
Most memo data is less than 512 bytes. It
does however add variable length fields to
what is otherwisea fixed-field-length storage
medium. The big problem with this form of
DBT is how it handles edited data, which
instead of being stored back to its original
location is treated asnew data and stored in
the first availableunusedblockorblocks.The
old blocks are not cleared of data or released
for re-use but remain taking up space in the
memo file. This accounts for the well-known
phenomenon of xBASE memo file bloat. A
constantly edited memo file can balloon in
sizedramatically,to thepointwhere it can fill
amoderately-sized harddisk.
For this reason the original DBT type

memo file requires constant maintenance,
preferably through use of the xBASE c o p y
command which copies both the DBF and
memo file but discards any unreferenced
blocks in the DBT.Current versions of Clip‑
per include anexternalutility -DBT50.EXE ‑
whichdoes the samejob.
The problem of bloat is compounded by

the large fixedblock size. Despite this, the
first version of the DBT format continues to
be used as the common denominator of
xBASE memo files,asit can beread and writ‑
ten to by all the major variants of the lan‑
guage.

The memo file,a t t e m p ttwo
Asecond attempt at the memo file wasmade
with the release of dBASE IV. The dBASE IV
memo file,which confusingly also has a DBT
extension, features several innovationsbut
represents a fumbled attempt to solve some of
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the problems evident from the
first DBT.

For example, the block size
is variable and can be set or
reset from within xBASE with
the SET BLOCKSIZE TO com‑
mand. Althougha blocksize of
1 to 63 can be set, this is in
increments of 512 bytes, so
that a blocksize of 2means
blocks are 1KB in size. The
ability to vary the block size is catered for by
amodificationto the file header,which stores
the block size in bytes 6and 7.

As with the original DBT, only character
data can be stored, but there is a small
change in the methodof storage. Eachgroup
of blocks or memo group has an 8-byte
header,which in this implementation isused
only to store the length of the data in the
group.

This secondversion of the DBTdoes have
one important improvement and that relates
to edited data. Provided that the length of
editeddata doesnotexceedthecapacity of the
blocks currently allocated for it, it is stored
back in its original location. This reduces the
problem of bloat but does not entirely elimi‑
nate it .

This new DBT memo file format, unlike
the original, did not become anxBASE stan‑
dard. It hadsufficient differences to beincom‑
patible with the first DBT and too few
advantages over it to gain acceptance
amongst developers. For this reason,Clipper
(as already noted) continues to use the origi‑
nal DBT, but Fox features a descendant of
the dBASE IV memo format. It was the Fox
format which not only became the industry
standard but transformed the use of the
xBASEmemofile andbrought it into the 90s.

FoxProshows the way
The FoxPro memo file format, the FPT, fea‑
tures all the dBASE IV innovations such as
variable block sizes and the memo group

header. The variable block size feature is
used to far better effect than in dBASE IV.
The default block size is set lower, at 64
bytes, but can be set as low as 33 bytes if
required. The most important feature of the
FPT is that it was the first xBASE memofile
format to allow binary data to be stored as
well astext. This is accommodatedwith only
a small change to the memo group header.
The first four bytes of the header contain a
value of either 0 to indicate that binary data
is stored or 1to indicate text data.

When the FPT was first implemented in
DOSFoxPro,binary data storage was of lim‑
ited value. But it did, for example, allow all
the support files for an application to be
stored in a single DBF/FPT combination.
Where the FPT’s facility to store binary data
hasbecome particularly useful is underWin‑
dows, wherea variation on the memo field,
the General field, allows OLE objects to be
embedded.

The present FoxFPT is now beingsuper‑
seded by the Visual FoxPro version of i t ,
which also has extension FPT.The new FPT
works differently: for example, the pointers
in the DBF are 4-byte integers instead of 10
ASCII bytes. None of the current 2.6x
releases of FoxPro support this format,
althoughthis is about to befixedwith the 2.7
upgrade. Other xBASE platforms and utili‑
ties will similarly needto beupgraded.

Thebinary storage feature of the FPThas
beenadoptedby dBASEV in its current DOS
and Windows versions, producing a third

R E V I E W S
memo file variation with aDBT
extension. SuccessWare have
also introduceda variation of
the Fox FPT memo file, the
SMT, originally as part of the
Clipper SIx Replaceable Data‑
base Driver (RDD). The SMT
memo file will not befamiliar to
many xBASE developers but is
becomingbetter knownbecause
it is a feature of SuccessWare’s

Rocket product.Rocket is aWindows xBASE
database enginewhich can beutilisedby any
languagewhichusesVBXcontrols or cancall
a DLL such as C, C++, PowerBuilder or
Visual Basic. A special version, ‘Apollo’, can
be used as a replacement for the Borland
DatabaseEngine in Delphi. Like the SIx dri‑
ver, the Rocket engine supports the dBASE
IIV/III+type DBTandthe FoxProFPTaswell
as the SMT format.

For all i ts advantages, the FPT only alle‑
viates the problemof bloat. It does not elimi‑
nate it as the presence of the FoxPro
command PACK MEMO confirms.

Memofile alternatives
The only alternative to the xBASE memo file
not to use a version of the block storage
method is FlexFile, a Clipper third-party
RDD.The FlexFilememofile - the DBV - fea‑
tures a genuine variable-length field. Unlike
the SuccessWare product, FlexFile has not
been developed into a more general purpose
form and for this reason remains relatively
obscure. However, a version of it is bundled
with the newly releasedClipper 5.3, soit may
becomebetter known.

Another alternative to the memo file is a
third-party product called Word Wrapper
from Strategic Edge (CompuServe
74660,1422). Rather than improving on the
memo format, Word Wrapper eliminates it .
The product is supplied as source code in a
variety of xBASE formats includingClipper,
dBASE and FoxPro.

Figure 1 -WordWrapper, seen here in its Clipper
version, is a memofilereplacement
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Figure2 -SuccessWare’s Rocket
xBASE database engine in action
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Word Wrapper provides a com‑
plete text editing facility, includ‑
ingcopy, cut and paste, but stores
each line of data in an ordinary,
separate DBF file. This DBF con‑
sists of two fields, one of 65 char‑
acter length for the text and a
secondwhich has a unique ID for
indexing purposes. It is a simple
idea but quite complex to imple‑
ment ful ly, as the extremely
well-commented and substantial source,
around 265 KB for the Clipper 5.x version,
demonstrates.
A utility to convert existingDBT or FPT

memo files containing text data to Word
Wrapper format is included. There is also an
optional Toolbox which adds additional fea‑
tures such as spell checking and text file
import.

WordWrapperbringsaquiteheavymem‑
ory overhead to anapplication,around60KB
for Clipper, but is a fully developed and
mature alternative to amemo file. Provided
that only text data is involved it isworth con‑
sideration.

Are you there?
One of the potential problems with storing
memo data in standalone files is that they
can easily beseparated from the parent DBF.
This is most likely when the DOS copy com‑
mandis used tomove files fromone directory
to another. An attempt to open a DBF will
trigger an error message if a memo file is
missing. Checking whether a DBF has an
associatedmemofile is simple -useahex edi‑
tor to check the value of the first byte in the
file header. If nomemo file is referred to, this
value will be3 for Clipper, dBASE III/IVand
V, FoxPro and SuccessWare’s SIx driver or
Rocket.When a memofile should bepresent,
the (hex) value will be 83 for Clipper and
dBASE I I IDBT,8B for dBASE IV or V DBT,
F5 for FoxPro FPT and E5 for SuccessWare
SMT.

The newVisual FoxDBFdoes not follow this
pattern: the first byte has a hex value of 30
regardless.

Accessingmemofiles
Clipper, by use of the RDDs supplied with it
and/or appropriate third-party products, can
read and write to five of the existing six
xBASE memo file formats. It cannot cur‑
rently handle the latest dBASE V memo file
type or the newVisual FoxProtype.

Neither dBASE or FoxProcan handle the
DBVor SMT memo file types. Bothcan han‑
dleeitherof the DBTformats and the current
FPT format. FoxPro cannot access newer
dBASEVDBTmemo files.

Outside of using xBASE products the two
most supported formats are the original DBT
and the current FoxPro FPT. The success of
the FPT format has been reinforced by Fox‑
Pro’s status asa Microsoft product, resulting
in, for example, ODBC support in products
such asWord for Windows. The dBASE IV
DBT remains a niche format, and has been
superseded the newer dBASE V DBT. This
features binary storage like the FPT but is
evenmore of a niche format than the previous
dBASE IV version. The current dBASE V
rangewill work directly with the FoxProFPT
soBorland could have standardised on this
rather than introducingyet another variation.

Of the two specialist varieties ofmemofile
associated with Clipper, the DBV is not
accessibleoutsideof Clipper andthe FlexFile
RDD in terms of reading and writing data.

Figure3 -FoxFix is ageneralpurposeFoxPro repair
and recovery utility
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REV IEWS
This is not the case with the
SMT format because of Suc‑
cessWare’s Rocket, which will
be the first choice for many
developers for accessing
xBASE data because of its
many additional performance‑
related features and the qual‑
i t y of its documentation.
If the need is to access data for
reporting purposes only, then

the most versatile products for accessing
xBASE memofilesare the two R&Rversion 6
report writers, xBASE edition for DOS and
xBASE edition for Windows. Both feature
native file access andcan access the DBVand
SMT memo file formats. Neither will access
dBASE V memos or the Visual Fox format,
but can be expected to beupgraded to do so. Of
the two, the Windows version is likely to be
favoured because it offers a higher quality of
reporting including graphics. R&R reports
can be distributed royalty-free with the sup‑
plied runtime module. R&R Software has a
UK office and can be contacted on 01628
788181.

Memoproblems
Judging from the numberofrepairandrecov‑
ery utilities available, xBASE DBF and
memo files continue to suffer froma signifi‑
cant incidenceof problems such ascorrupted
or missing data. Factors such ashighly frag‑
mented hard disks do not help and regular
use of DEFRAG or similar is a useful preven‑
tive measure.

Memo data is particularly vulnerable
because of the absolute reliance on the
pointer in the DBF as the only link to the
memo file. There is no corresponding
‘back-pointer’ in the memo file, so if for any
reason the DBF pointers become corrupted
then the data is lost. The normal methods of
protectingdata, suchasregularback-ups, are
not the whole answer becausememo file cor‑
ruption is not always immediately obvious if

Figure4 -FPTLinkswill repair memofiledamage

EXE: The Software Developers’ Magazine 65



R E V I E W S

only a small proportion of records is
involved. Often only when corruption
becomes severe will xBASE generate an
error message.

The dilemma for the developer at this
stage is that the corruption needs to be
corrected to allow the application to run,
but correctingthe problemand recovering
the data as well is not always possible.
Resorting to a specialist xBASE recov‑
ery/repair ut i l i ty is generally the best
option. One of the better known is PaulHeis‑
er’s dSalvage,which includesa facility to edit
the DBF pointers directly. This works well if
only relatively minor corruption exists, such
asseveral pointers pointingto the same block
of data. Correcting this is possible where the
associations between blocks of data and the
DBF records are easily established and
where a fairly small number of records is
involved. Where this is not the case, amore
automated form of recovery is preferable if
not essential.
A possible choice for FoxPro developers is

FoxFix from UK-based XiTech. FoxFix is a
collection of recovery utilities including
FPTLINKS, which will remove cross-linked
and other bad memo pointers. The really
interesting feature of FoxFix is that it pro‑
vides FoxPro DOS and Windows libraries
which include a function allowingmemo file
damage to bedetected and repairedwhile an

The xBASE memo file is
a curse and a blessing in
almost equal measure

application is running.This opensup the pos‑
sibility of continuous preventative action as
an alternative to the uncertainties of
attempting to correct large scale corruption
and recover data. XiTech can becontactedon
01707 276637.

A more basic problem than corruption or
loss of data is xBASE reporting that a memo
file is missing. The method of identifying
where aDBFhas anassociatedmemofile has
already been covered, but as may have been
observed, this also gives some clue as to
which type of memo file is involved.

A missing dBASE III/II I+ type DBT can
berecoveredby copying any other file or cre‑
ating a file which has the root name of the
DBF file plus a DBT extension. This method
will not work with dBASE IV DBT, FoxPro
FPTor the SuccessWareSMT. In these cases,
the answer is to create an empty DBF with
one memo file and rename or copy the memo

file to match the missing file. Neither
method is of any help in restoring data,
but they do allow the DBF to be opened.

Conclusion
The xBASE memo file is a curse and a
blessing in almost equal measure. It has
comea longway from its roots as a way of
storingtext data, and through themedium
of Visual FoxPro is continuing to evolve
and develop. As is typical of xBASE, the

priceof evolutionanddevelopment hasbeena
plethoraof different file types,with the inher‑
ent incompatibility problems.

Some xBASE vendors and xBASE
third-party suppliers have eased the incom‑
patibility problems but added moreof their
own. It is not all bad news - the intense com‑
petition between xBASE vendors and sup‑
pliers of third party tools has led to a series
of innovations which have massively
improved the performance of DBF-based
applications. Examples are multiple index
files and query optimisation. Together with
the newer memo file features such as binary
storage, this has ensured that the xBASE
DBF, which might otherwise have been a
fading standard, has not only survived but
has thrived. a

ColinHume is ajournalist specialising in
software.
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The Icon Book reviewed by Rob Kings
The title of my first
book review sounded
sufficiently dull to
incur the derision of
most of my colleagues.
However, The Icon
Book turned out to be
an interesting read.
Notonly because of its
practical nature, but

also because Mr Horton’s knowledge of his sub‑
ject makes for some interestinganalogies.

One tends to think of icondesign as a twen‑
tieth century occupation. However, the opening
chapter covers the history of the pictorial repre‑
sentation of ideas, all the way from Mayan
hieroglyphs, via Quebecois road signs, to Win‑
dows, OS/2, and the Apple Mac.

The book is well researchedwith a largebib‑
liography at the end of each chapter. It covers
all areas of icon design. Dealing with aspects
rangingfromsimple (how bigthey shouldbeand
what colour), through more complex (depth,
motion, and juxtaposition), to the less obvious
aspects (medical, social and cultural differ‑
e n c e s ) . Towards the end o f the book there are

@ce
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several sections onjust how to go about design‑
i ng and testing icons, including some useful
sample forms anda case study of one of the
author’s own projects.

Perhaps this book has comea little too late.
In the opening paragraph of chapter two, the
author states: If you are a harrieddesigner with
a deadline approaching at sixty seconds a
minute,y o u may betempted to skip this chapter,
feeling it is too theoretical to beofmuch immedi‑
ate use. I suspect that this is true, not only of
chapter two, but also of the book as a whole.
Take any application (for instance a word‑
processor) and the iconography is fairly consis‑
tent. Certainly in my own area of development,
Windows programming, this is true. Microsoft
has already dictated the terms. Icons should be
grey, 3D images, l i t from top-left, and the icons
for popular functions, (Cut,Paste,andSave, etc )
while bad, are defacto standards. It would bea
confident developer who re-designed the save
icon (though perhaps some iconoclast - sorry! ‑
should, since who now uses the save icon to
write to a floppy disk?)

Mr Horton covers in 400 pages what the
MicrosoftVisualDesignGuide attempts tocover

Borland Delphi Software Learning Video reviewed by Will Watts

First,a double declaration of
interest. Not only does the
outfit for which I work occa‑
sionally flog copies of the
video in question, but I con‑
fess to have been drinking
with its star. I believe what
follows is dispassionate, but
now you have the facts you
can turn upthe gain onyour

cynicism asappropriate.
BorlandDelphi, publishedby the Britishcom‑

pany SofTVision aspart of its Software Learning
Video! series (the shriek-stop is theirs), is a three
hour tape intended to give neophyte Delphi pro‑
grammersa leg-up. It is presentedasa two-han‑
der between SofTVision’s Stephen Berry and
Borland’s Guy Martin - yes, he of several thou‑
sand C++ demonstrations, and my co-imbiber ‑
sitting side by side before a camera in the CNN
standard slightly-too-close for comfort position,
Mr Berry playing the part of the know-nothing
newcomerwhile Guy dispenses Delphipearls.

The video works on many levels. If you enjoy
watching peoplegrafting for their money, there is
plenty for you here. As well as framing suitably
dumb ‘What dowedo next,Guy?’ questions, close
observation reveals that Mr Berry is also operat‑
ing the camera, flicking between the shot of him‑
selfand Guy and the PC screen, and operating a
gizmo which magnifies a selected quarter of the
PC screen up to full frame, sothat the high-reso‑
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lutionSuperVGAtext may bevisibleonalow-res‑
olutionPALtelly. Meanwhile Guy isoperatingthe
Delphi demo, explaining the intricacies of the
VCL and, I suspect, pedallinglike madunder the
desk to drive the generator for the studio lights.
This makes the video sound amateurish and
unslick, which is not fair because it isn’t these
things - it has a ‘goodhome-madejam’ feel to i t .

Then there is Guy’s presentation itself. With
hishabitof lookingaskance into the camera lens,
and his knowledgeable and boyish enthusiasm
for the product, Guy comes over asa sort of soft‑
ware RichieBenaud.Whenever aquestioncomes
up about something Delphi can’t quite deal with,
Guy says ‘Certainly! (Does Delphi handle OLE
2” ‘Certainly, although you needa third party
product to do OLE automation.’) When the ques‑
tion targets one of Delphi’s strongpoints,he says
‘Absolutely!’ (‘Does Delphi include ODBC sup‑
port?’ ‘Absolutely!’)Guy says ‘Absolutely!’ a lot.

From a journalistic point of view the tape is
interesting because Guy answers a few points
which I have been unable to nail himon. On the
thorny topic of whether it is Dell-fee’ or ‘Dell-fye’,
for example, I now have himontape saying‘Dell‑
fee is the correct pronunciation.’ (From contextI
think hemeant to say British’ ratherthan ‘cor‑
rect’, but what the hell? the words are virtually
synonyms.) More seriously, he states that Delphi
is aimed at C++ programmers, among others,
something I have hitherto failed to get aBorland
personto admit.

EXE: The Software Developers’ Magazine
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in about six. For my money Mr. Horton wins
hands down. My only complaint is that the
optional accompanying disk is a little disap‑
pointing. The icons are black and white, 2D
images. If you are after a ready-written library
then this isn’t for you. However, if you want to
start from basics,and producea really nice user
interface, then it could be.

I had intended to end this review with a
thumbs up icon. then I read chapter 10 (Icons
for International Products) and learned that in
Sicily, this gesture means something entirely
different. Soinstead a cri decoeur.

Y Verdict: Recommendedfo r
Designers/Developers

Title: The Icon Book - Visual symbols for
computer systems and documentation

Author: William Horton
Publ isher: John Wiley
ISBN: 0-471-59900-X
Price: £24.95 ( i c o n disk e x t r a )

Pages: 417

The plot: in 14 segments, Guy introduces and
implements on screena little application called
NewsNetwhich manages to combine text editing,
database handling, multimedia, button bars and
pretty well every other gizmo in the Delphi reper‑
toire. The tape doesn’t really go into any depth,
but that’s OK, because complex programming
techniques don’t lend themselves to video tutelage
very well. Lock a Delphi virgin in the conference
room with this tape and at lunch time he will
emerge,blinkingin the sunlight,capableofknock‑
ingout simple Delphiapps and eager to doso.

Criticisms: I would have liked paper docu‑
mentation and/or a disk with the tape, so one
could refer to the material without having to
scurry to a television. SofTVision could usefully
experiment with the colour settings of its Win‑
dows set up: the white-out-of-blue combinationof
anactive title bar blurs like one ofMichael Fish’s
1970sjackets. And I think that, at £99, the video
is a tad expensive for what it is.

But all in all: good clean fun, a trillion times
more watchable than US offerings of this type,
and informative with i t .

V Verdict: Fab?Ab!

Title: BorlandDelphi
Publisher: ‐SofTVision is on01703 701470
ISBN: 0-471-59900-X
Price: £99
Length: Three hours

Vol 10-Issue 5 / October 1995



@ - + +
Cc L A S S L { B R A R I E S If you a r e developing in C++ then

you a r e probably using several

C++ class l i b r a r i e s prov ide Class libraries. The benefits to you

the blocks to h e l p b u i l d must be self-evident, but who do

y o u r app l i ca t ions . you call when you can’ t find the

They a l l o w y o u to concen t ra te Class library you seek?

expert  knowledge POBox 901 Hassocks West Sussex BN6 9ZS
email: hypersoft_evro@cix.compulink.co.uk
T O 1 2 7 3  8 3 4 5 5 5
F O 1 2 7 3  8 3 4 5 9 6

is needed.

T O 1 1 5  9 3 7  6 5 5 0

S U P P LY AND S U P P O R T C + + C L A S S L I B R A R I E S

DEVELOPED BY C + + E X P E R T S , U S E D BY A L L

“SPEEDS U P / C + + D E V E L O P M E N T

Map Control™ and M a p Edit Control™
Visual Basic - Custom Controls

Map Server™ and M a p Editor™
Dynamic Link Libraries

Map Server™v.2 and Map Control™v.2 ‐ each cost £349
Accepts digital maps in diverse range of formats
Allows full display, pan and zoom facilities
Enable printing of high quality colour maps
Handles points, lines, polygons and text asobjects
Allows multiple map overlays and tiling

Opdnance Map Editor™v.2 and Map Edit Control™‐ each cost £2492 rv : sa ae
32 i / ‐ Allows creation, editing and revision of map data
| j o ' s Allows editing of points, lines, polygons and text objectsi : : :

© - | ticonsed Comes with sample source code in C and User Manual
=O | Developer2 d r Pricesexclude package, postage and VAT

Lh) eens Seat
Geosoft® Ltd 3M Springfield House, Hyde Terrace, Leeds, LS2 9LN Telephone +44 (0113) 234 4000 Fax +44 (0113) 246 5071 Email: sales@geosoft.co.uk

®&CIRCLE NO. 364



Competition Winners - August Issue
Virtual Pool - J. Richter,Tunbridge Wells
Teach yourselfDelphi in 21days - M.A. Chapman, KingstonUponThames
InsanelyGreat -William Hudson,Abingdon
Str iker ’95 - Mr A Duncan,Aberdeenshire

Terry Pratchett’s Discworld:
The official Strategy Guide
by Glen Edridge, publishedby IDG.
In this book you will find an abundance of hints, clues,
nods, murmurs, nudges, prods and even outright solutions ™
to those bewitching Discworld puzzles that can stump the
most proficient dragon hunter. ?
From orang-utan librarians to counterwise wine, this book covers it all!

Knowing your way around L-Space can make all the difference in the world,
not to mention the benefits of expertise in retrophrenology. This book is vital
reading for all Discworld fans!
To enter our draw for a free copy send in a post card marked “Discworld” to

Suzanne Chamberlain, EXEMagazine, FREEPOST 39 (WD1414/29) ST
Giles House, 50PolandStreet, London, W1E 6JZ.

Primal RAGE ‑
Furious Dinosaurs KickingAss
Already a massive success in the arcades, Primal Rage is
sure to be the biggest ‘beat-em-up’ in a million years. Pri‑
mal Rage, featuring the awesome Blizzard, Talon, Diablo,
Armadon, Chaos, Sauron and Vertigo, is soon to hit a pe
near you. The game is the result of years of intensive de‑
velopment and has been painstakingly tested to guaran‑
tee incredibly addictive and rewardinggame play. It is the
first game to use full-stop motion-animation. There are a huge number of nor‑
mal moves, special moves and spectacular facilities, and is packed with hilari‑
ous moments and hidden bonus levels. The state-of-the-art fighting engine
gives more combination potential than any other ‘beat-em-up’.
Wehave one copy to give away. To win send your postcards marked “RAGE”

to Suzanne Chamberlain at our Freepost address above.

oe SS

10%Discount on SpikeMail from Grey Matter
SpikeMail is an SMTP gateway for Microsoft Mail that allows any number of
MS-Mail users on a Local Area Network to exchange electronic mail and files
with anyone on the Internet. It runs under Windows 3, Windows 95 or Win‑
dows NT. Binary attachments to MS-Mail messages can be sent using either
MIME or UU encoding techniques, any received attachments are decoded by
SpikeMail and presented asnormal MS-Mail attachments. SpikeMail contains
an integrated ‘finger’ daemon which can beused to provide information about
the users at your site to the rest of the Internet community.
SpikeMail consists of three main executables: SpikeMail Listener receives

and decodes incoming mail and passes it on to the relevant MS-Mail user on
the LAN; SpikeMail sender encodes outgoingmail and transfers it to the Inter‑
net; SpikeMail Trigger automates the process; allowing you to specify the fre‑
quency for daily connections. Pricing is as follows:

SUBSCRIBERS CLUB
Users Cost per User EXEPrice
2-5 £50.00 £45.00
6-10 £35.00 £31.50
11-25 £25.00 £22.50
26 -66 £20.00 £18.00
Unlimited £1000.00 total £900.00

Educational establishments and non-politically affiliated charities: £250.00 for
Unlimited users. (Discounted price £225.00)
TO ORDER: phone Grey Matter on 01364 654100 (fax 01346 654200), or

email to maildesk@greymatter.co.uk, or write to them at Prigg Meadow, Ash‑
burton, Devon, TQ13 7DF.

10% Discount on VBDB from QBS Software
Rapid Application Development VBXs for Visual
Basic’s Data Control have undoubtedly put VB in the
fast lane asa productivity tool, but dolittle or noth‑
ing to help the programmer with VB database code.
VBDB does more than fil l the gap; it will write a
complete working front end with forms and code
from an Access, or other desktop database formats
supported by Access, in minutes.
¢ Productivity Boost Would you like to deliver a
working system the day you design the database?
Would you like to take full advantage of all the features of Access? VBDB
gives an edge by enabling you to generate better prototypes than many so
called finished applications.
Support for Custom Controls If you love the DC, you can tell VBDB to
use it in preference to straight code. VBDB allows the use of two of the all
time data aware VB favourites, Truegrid Pro and the DataWidgets grid (not
supplied). Don’t like the DC? VBDB will generate the code to enable you to
use these grids with a coded dynaset, snapshots, etc. Mix and match, the
choice is yours.
Styles, do it y o u r way VBDB doesn’t dictate style. MDI or non MDI. Non
MDI can even have MDI-like features, where the child form in a database.
Parent/Child relationship floats on top of it parent form. Conflicting parent
tables with children of their own? You specify the application’s master-form
just like MDI but without the memory overhead. Intelligent links to min‑
imised child forms mean that child data only refreshes when normal or max‑
imised. Prefer ‘same form’ Database Parent/Child relationship? Noproblem.
Pushingyour luck? VBDB will generate code for user Button and/or Menu
options for Adding, Cancelling, DeletingEditing, Filtering, Finding,Navigat‑
ing, Sorting, Updating.Menu links to child forms generate automatically.
Who needs a Wizard? What you get from VBDB is straight VB code.
There’s noweird VBXs to ship with your app. Modify what’s generated with‑
in VB’s design environment.

TO ORDER: telephone QBS on 0181 994 4842 or fax 0181 747 1976.
Access/Visa/MasterCard/AmEx/Switch
Normal price £149 + shipping@£10 +VAT6
Discountedprice £134 +shipping@£10 + VAT
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32-Bit Books - 16-Bit Prices!
With Windows 95and the release of Microsoft’s 32-bit development versions last month,
we've selected two Windows 95 titles to help you stay ahead of the game:
and a PowerPC number that will give you that extra versatility.

Windows experts BrianLivingstonandDavis Straub spent more than
18months taking apart Microsoft’s new operating system and
uncoveringi tsmany secrets. You'll learnhundredsof undocumented
features andshortcuts to get optimum performance and productivity
withWindows 95.

PowerPC Programming for
Intel Programmers
by KipMcClanahan
608 pages
NormalPrice: £48.99
Price to You: £36.75
A n invaluable in-depth reference to the

owerPC architecture. This book analyses

Foundations of Visual C++
Programming for Windows 95

the programmatic differences in the PowerPC family of by PaulYao & Joseph Yao
microprocessors and features an expanded and annotated PowerPC 704 pages
Instruction Set Reference. The bonus CD-ROMwill help you to NormalPrice: £38.99
quickly design PowerPC programs onyour Intel-basedmachine with Price to You: £29.25
tools from MetaWare andMicroAPL. i :ind everything you need to master the

Microsoft Development Foundation Library and buildbetter
Visual C++ programs. this book takes you through all the various
levels ofWindows programming (C++, DSK, M F C ) in a way that
ensures aconfident 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.

Windows 95 Secrets
by BrianLivingston& Davis Straub
800 pages
NormalPrice:£38.99
Price to You: £29.25
RE everythingyou needto harness the power of

anew generation ofcomputing in the 3rd
Editionof this already establishedbest-seller. IOOOUOU! JOOOU! J l

Agents Unleash
Database Developer'sGuide
with Visual Basic 3
Object Oriented Programming inC++
Win 32API - DesktopReference
DevelopingPowerBuilder 4Applicati
Heavy MetalOLE2 Programming
UnauthorisedWindows 95
DevelopersResourceKit
FreeStuff from the Internet

RRP Your Price
£20.95 £16.80
£25.95 £20.80

BOOKPAGEORDERS
MySubscription Club Number:
Payment Options
Cheques or purchase orders only for the moment.
(4 enclose a cheque for

(payable to EXEMagazine and drawn on a UKbank)
{4 | enclose a company purchase order. Please send an

invoice.
Shippingat £3.50 per order £3.50 Simply fax to 0171 437 1350 (with purchase order) or post
TOTAL Eee nie (with cheque) this form with your order to:

‘ EXE Book Page,Centaur CommunicationsLimited,
Name: Freepost 39 (WD1414/29),St Giles House,
_Address: 50 Poland Street, LondonW1E6JZ

Pleaseallow 28days for delivery.
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, call KathrynTracey 0171 287 5000 x3402
email: kathrynt@dotexe.demon.co.uk

GLOBAL SOLUTIONS
Reading to £32,000
Our client is a prestigious provider of tailor made global mes- }
saging solutions and services. They are seeking software | |

| cess. Using the very latest WINDOWS based software theyengineers at all levels with communications skills, (X25,
X400, ISDN etc) to join various teams from junior through to
senior levels working on new Windows 95 solutions. A knowl‑
edge of MSWindows and VISUAL C++ is essential.

Ref: JJ/EA2

ADVANCED COMMUNICATION
Henley-on-Thames £20,000 - £28,000
This extremely successful global messag ing solutions

~| provider, who are experiencing rapid growth, are now looking | |
|| for additional consultants/developers to keep them ahead of |

the competition. You will need strong skills in UNIX, ‘C’, Shell }
Script writing with a knowledge or interest in Email and com- }
munications including some of the following areas: TCP/IP,
X.400, X.25 Networks, Novell, OS/2, windows NT.

Cambridgeshire Upto £30,000 +benefits
My client require an experienced object developer with solid
experience in C++ with MSWindows and excellent OLE skills
to join a team working on new projects. The position will be

| based at the prestigious UK headquarters in rural
_ | Cambridgeshire with the potential of travel to other world‑

wide offices. the company offer an excellent technical e n v i ‑
ronment with the latest tools and compilers coupled with a
relaxed and informal atmosphere.

WS NT

| Cambridge

Ref: TWEAS |

C++, MFC MOVE TO NT OR '95
South Herts £20,000 - £24,000
With the launch of the latest of their leading asset manage‑
ment product, our client is poised for further growth and suc‑

require Software Engineers with a m i n i m u m of one year and
up to four years development experience, with technical skills
including Visual or Borland C++, OWL or MFC application
framework, good analytical skills and the ability to produce
high quality code.

Ref: PH/EA1
i

VISUAL C++
Woking £18,000 to £30,000
One of the world’s leaders in developing innovative
MSWindows software products is currently looking for three
further Software Engineers to join their "New ProjectsTeam”
they require prospective candidates to have a minimum of
one years Visual C++ MFC exper ience on either MSWindows
or Windows NT. Any additional exposure to Object Oriented | |

é Design methods would be advantageous. =

Ref: DL/EA2

CREATIVE C++ DEVELOPERS

This high profile company are seeking software engineers at
all levels to work on creative,

and MAC technologies. A minimum of one year's C++ pro‑
gramming is required for the junior positions with an interest
in WINDOWS. For the more senior posts you will have two
plus years of ‘C’/C++ along with MFC, SDK and a good
degree. Exciting moves into NT, Mac and on-line Internet
systems development is already planned. Ref: PH/EA2

MSWINDOWS COMMUNICATIONS
South Croydon £Neg

| Due to recent expansion this telephony communications
company are now looking to recruit anumber of MSWindows
engineers to work on new complete client solutions in
Windows NT and Windows 95. The successful applicant will
have some telephony or communications skills and a keen
desire to work in a dynamic environment. A knowledge of
MSWindows is essential with skills in some of the following
VISUAL C++, VISUAL BASIC, 'C’.

£17,000 - £27,000 |

large scale CD-|‑
ROM/Multimedia projects encompassing both WINDOWS |

Ref: HH/EA1

CONSULTANT-WINDOWS C++ DEVELOPER
Berkshire £30,000 - £40,000 package
Here is an opportunity for a senior Windows developer to
work at the leading edge of Communications and Email solu‑
tions. Suitable applicants should have a range of Windows
skills including Visual C++, MSWindows (MFC), WindowsNT
including DDE and Windows 95. This high profile role, as well
as development, offers high level consultancy and the oppor‑

_| tunity to travel throughout Europe and the USA.

32-BIT MULTIMEDIA DEVELOPMENT
Maidenhead £15,000 to £27,000
This software house producing state of the art graphics and
video based multimedia systems for Windows are currently
looking for additional engineers. To be considered you will
eed to be degree educated and have a minimum of one

years commercial experience in C++, ideally Visual C++ with
MFC, for new projects work that are being developed on
Windows NT and Windows. They are also looking for NEW

RADUATES with Visual C++ experience on MSWindowsor
Windows NT. Ref: DL/EA1

your track record and ability.

Jobstream Group Plc is a financial and professionalservices software house,serving clients throughout Europe, the
Caribbean and emerging financial centres. Our products are the mostflexibleand powerful software tools available
for integrated portfolio administration, client accounting and practice management.

Success in our target markets means that the Group is going through a period of rapid growth and we are expanding
our programming team. Wewish to recruit experienced software developers to participate in developing the latest
generation of our JOBSTREAM range of software for the Microsoft Windows platform.

You would beworking aspart of ahighly-qualifiedandexperienced team, within which you would be encouraged to
make the greatest possible use of your technical ability and to take individualresponsibility for particular projects.
Asa graduate with strong development skills and 4-8 years of experience, you will have CA Clipper programming
experience and be keen to develop a high levelof proficiency using CAVisual Objects.

Jobstream Group has an ongoing policy of providing specialist training for its staff andyou will be given access to
courses that enable you to extendyour skillbase. The salary andbenefitspackage offered will be directly related to

If you have identifiedyourselfas‘one of the software developers weare lookingfor, then please apply in writing,

enclosing acomprehensiveCV.to: The PersonnelOfficer,Jobstream Group Plc, POBox30,
StJohn's InnovationCentre,Cowley Road, Cambridge,CB4 4A]. JOB>TREAM



CAREER e DEVELOPMENT To advert ise, call Kathryn Tracey 0171 287 5000 x3402
email: kathrynt@dotexe.demon.co.uk

NT.

package.

Email: mail@winjobs.win-uk.net.

C++/VISUAL C++
Surrey

£18,000 to £35,000
Our client, a specialist software development company, with a current annual turnover in

excess of £10m, are seeking to identify several n ew development professionals to
complement their drive to establish their position as one of the world’s leading suppliers of
high tech, innovative medical systems.

Opportunities exist for Graduate Programmers who can demonstrate at least 12 months’
commercial C++/Visual C++ development experience, through to seasoned Systems
Engineers and Team Leaders with recent C++/Visual C++ under Unix, Windows orWindows

These are excellent career opportunities with a progressive company, offering ‘State of the
Art’ technical challenges, in addition to an excellent working environment and benefits

To apply, forward your CV to Ro
26 Broad Street, Wokingham, Berkshire RG40 1AB.
Tel: 01734 892444. Fax: 01734 893322.

bin Phillips at The Windows Connection, The Elms,

T h e W i n d o w s a l
C L O N N L C T I G C O N

IMMERSIVE VIRTUAL REALITY TECHNOLOGY
C/C++ WINDOWS SOFTWARE ENGINEERS
Leicester - £ Excellent

Virtuality Group plc, a rapidly growing global companywith
offices in the UK, USA and Japan, is dedicated to the development
of Immersive Virtual Reality (IVR) technologies and products.
With over 1000 machines installed in over 35 countries worldwide,
Virtuality provides the de-facto standard for IVR technology.
A growing number of companies including IBM, Sega and Atari use
Virtuality products under licence for their own VRproduct
environment.

The Technology Division’s mission is to provide a Virtual Reality
development environment and toolset to support the application
development community and its licensees.V-PC provides a Realtime
open Virtual Reality operating environment with a full suite of
streamlined and feature-rich libraries to support today’s advanced
VRapplications. V-SPACE is an interactive 3D modelling and
VRworld creation system running under Microsoft Windows.
In addition this division is developing a number of new technologies
and initiatives including Microsoft Games SDK, the Internet (VRML)
and Artificial Intelligence.

This division now has a number of opportunities for highly
skilled Software Engineers to work in a leading edge environment,
developing interfaces to the latest accelerated VRhardware. You
will need an excellent understanding of a selection of the following:
@C&C++ @Realtime software techniques
DOS/Windows 95 @Hardware Interfaces

@Low level coding and Assembler
In addition, experience in PCoperating systems and

infrastructure (encompassing Realtime 3DGraphics) and Multi
Media knowledge would be advantageous. It is likely that the
successful applicant will have knowledge of on line services such as
Compuserve, the Internet andMicrosoft Developers Network.

wn technical skills to
-the limit.
4 To find out contact
Myriad now on 01565
750450 or send a copy
of your cv to Myriad
Computer Services Ltd,
3 Haig Court, Haig Rd,
Knutsford, Cheshire
WA16 8XZ. Fax us on
01565 750452 or email
to cv@myriad.co.uk
quoting reference no.
KK1/OCT/EXE.

IT & TECHNICAL RESOURCING

LONDON 0171-583 2110 ST. AL 01727 845818 READING 0173459115] BRISTOL 0117-929 1040 KNUTSFORD 01565 750450



Surrey
Tools Engineering

to  £25k
US Software vendor, this small but

dynamic desktop products manufacturer
are serious about ‘LOCALISATION’, and
actively seeking Tools Engineers, to help
develop translation kits and testing tools.
You will have exposure to Visual Basic
and/or C++, be available for
international travel, a team player, foreign
language skills are abonus. RCO6

M i d d x
C/C++

£20k  -  £30k
Established plc, this software house

has recently re-launched its entire portfolio
across both the Windows and Windows
NT platform. Several Developers through
to Team Leaders are required to embark
upon a second phase, to include
Windows 95, you will have from 1-5
years C/C++ experience with both DOS
and Windows expertise. ULOS

Berkshire
Visual C + +

£18k  -  £30k
Small, dynamic systems vendor,

require programmers from Graduate to
Systems Engineer level who c a n
demonstrate solid OOD techniques. You
will have good Visual C++ skills,
however, C++ and MFC will be
considered, you must thrive in a 100%
development environment and be able
to handle autonomy. MUO4

Docklands
C + +

£20k  -  £35k
International financial services

company, require several C++
developers at all levels, regardless of
operating system, to join a new projects
team developing Core systems across a
multi-platform environment. Excellent
working conditions, free health club.

RHO3

T h e W i n d o w s

To advertise, call Kathryn Tracey 0171 287 5000 x3402
email: kathrynt@dotexe.demon.co.uk

London
Access, V B A

£ 2 3 k
Independent software house,

require two Desktop Systems Integrators
to develop bespoke GUI’s for an
existing EIS product. You will
demonstrate good Access, Excel and
VBA skills, additional Delphi training
will be given. RMO2

London
Paradox

£ 2 4 k
Established systems integrator

require a Paradox expert to join their
bespoke software development team.
You will have 2 years’ P.A.L. experience
and latterly Paradox for Windows.
Training in Access, Delphi and Oracle is
available.

UMO1

™

CLO O N N L C T I O N
To apply, forward your CV to Robin Phillips at The Windows Connection, The Elms,

26 Broad Street, Wokingham, Berkshire RG40 1AB. Tel: 01734 892444.
Fax: 01734 893322. Email: mail@winjobs.win-uk.net.

JOB JOB JOB
C++ & UNIX/XWINDOWS CLIENT-SERVER VISUAL C++/MFC

LOCATION SALARY LOCATION SALARY LOCATION SALARY
M25 area £20K - £30K Berks £20K-£24K W London £22K-£30K

Seeking experienced C++ and UNIX software engi ‑
neers, our client is a leading supplier of software to the
oil and gas industry.Working on oneof several projects,
applicants must be educatedto degree level, preferably
in a science based subject and have at least two years
experience of developing with C++ under UNIX. Addi‑
tional requirements, though not essential, include expe‑
r ience of X-Windows and Motif widget development.

The client-server group of this leading UK software
house currently requires additional development and
support programmers. Working in ateam of ten, the suc‑
cessful candidates will be involved in the development of
ODBC SQL middleware and server based products.
Candidates will be graduates with a minimum of two
year’s ‘C’ and UNIX experience and, ideally, some
knowledge of SQL, ODBC, Visual Basic, Windows 95 or
NT. These are excellent opportunities to learn new tech‑

Are you a high-flyer interested in the airline industry?
Our client is about to embark on a major new project
and requires a skilled Windows developer. Forthis tech‑
nically challenging project, candidates should have
strong Visual C++/MFC exper ience and, ideally, some
familiarity with Visual Basic and/or OLE. Working in a
small team, the successful candidatewill be responsible
for design as well as development. There will also be the

Ref: JK/EXE/1 nologies in a dynamic environment. Ref: LC/EXE/2 opportunity for some international travel.
+

JOB JOB JOB
MAC MULTIMEDIA DEVELOPERS UNIX PRE & POST SALES SUPPORT C/C++/TELECOMMS

LOCATION SALARY LOCATION SALARY LOCATION’ SALARY
City To £30K Berks/Surrey £27K-£40K +car Cambs £18K-£30K

Europe’s leading CD-ROM publishing company is
seeking to recruit Macintosh development and testing
staff at all levels of experience. They are building
teams now to work on a number of new titles to be
released into Europe later this year. Ideally you will
have worked in amultimedia environment developing
software on the Apple Macintosh or under MS Win‑
dows. Any experience of writing or using graphics
software, sound or animation would be useful, but is
not essential. There are openings to be completely
trained using CD-ROM/Multimedia techniques for
those with the right interpersonal skills and the ability
to pick up new skills. Ref: FS/EXE/4

Our client, an established and successful Software
House in the USA has set up its European HQ in the
M4 corridor and is now searching for experienced
support personneland consultants. The systems are
client-server in architecture, based on UNIX servers
with MSWindows, Macintoshand UNIX Motif clients.
There are opportunities for both pre and post sales
skills. Strong UNIX with relational database/SQL
skills are required. Any ‘C’ or Visual Basic program‑
ming skills would be an added bonus.

Ref: DE/EXE/5

Our client is searching for highly professional and
committed Software Engineers with a m i n i m u m of
one years experience of writing ‘C’ code under MS
Windows or UNIX. Any experience of C++ and OOD
would be advantageous. The ideal candidates will
have experience of working in a large, well structured
development environment. There are also opportuni‑
ties for those Software Engineers with experience of
real-time embedded software systems. However, the
most important factors for all candidates are a sense
of humour, team spirit and a strong commitment to
the production of quality software.

Ref: DE/EXE/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 havea large number of PERMANENT and CONTRACT
opportunities throughout the UK.Pleasecall one of our consultants

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

Tel: 0181-742 3060
|  g i s t i x
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Around
& Around

‘First Fire, then the Wheel,
now Windows 95’ - Microsoft
advertisement in The Times.

Bilga struggled slowly up the hill, muttering
curses into his beard at every step, making
for the big cave just below the ridge. Every
few paces he stopped to rest his burden, an
unwieldy wooden frame structure held
together with lengths of inexpertly tied
weasel gut. By the time hereachedthe mouth
of the cave he was completely whacked, and
was obliged to stand panting in an undigni‑
fied manner while a classy blonde - he could
tell she was superior stuff, she had at least
six teeth and almost no faeces in her hair ‑
eyed him coolly over the mud daub work in
which she had been engaged.

‘Go right in Mr Bilga,’ she snapped, ‘Mr
Olgmat is expecting you.’

Bilga shouldered his bundle and stag‑
gered into the smoky depths, where he found
three fat men,squattingontheir haunches by
the fire, snacking on a pig’s head which was

Mummy, where do
objects come from?

Objects beget
objects,
which, in tu rn ,

| dunno, maybe the stork brings
’em. Why don’t you RTFM?

TheA - D , f Verity
sizzling on a hearth stone.

‘Ah, Bliga,’ cried the fattest of the three,
getting up and offering a hand well-bespeck‑
led with porcine cerebellum, ‘glad you could
make it.”

‘The name’s Bilga,’ said Bilga, grasping
the squelchy handshake.

‘Bilga, Bilga, of course. How is the inven‑
tion coming along? You know, I’m surprised
at you being late - I'dhave thought with your
new wheel you'd be able to get here in short
order.”

Olgmat’s companions guffawed and dug
each other in the ribs.

‘The cart got stuck in the bog,’ admitted
Bilga,‘but I havebrought alonga beta for you
to look at.’ He indicated the frame at his feet.

‘That’s very kindofyou,’ said Olgmat, giv‑
ing the wheel a contemptuous prod with his
toe and causing one of the spokes to fall off,
‘but I think it would bemorepertinent to the
marketing effort if you could just enumerate
the benefits of this model over Wheel 3.11.

‘Well, it’s got 32 spokes insteadofj u s t
16...

‘Spokes don’t jus t grow on trees, you
know,’ said one of Olgmat’s companions in a
stage whisper, and the pair collapsed in fresh
merriment.

«..and I have introduced new circular r im
technology,’ said Bilga, pressing on regard‑
less, ‘and of course the new design is much
more robust than the old system.’ By way of

beget more
objects.

demonstrating this last point, he picked up
the wheel and shook it. Another spoke tinkled
to the ground.

‘I suppose,’ said the executive who hadn’t
spoken before, ‘that all these extra doodads
make the wheel heavier? That Mr and Mrs
Grunt will have to buy a new, bigger cart in
order to use it?”

‘In most case, owners of moderncart tech‑
nology will be able to bolt this on to existing
hardware. It is possible that users of out‑
dated carts will need to upgrade.’

The executive rolled his eyes heaven‑
wards. ‘This is going to be the biggest dodo
since that idiot fire guy came up with the idea
of burning all your food before you eat it,’ he
muttered to his companion.

‘What we need,’ said Olgmat, who all this
time had been tugging his beard and pacing
up and down the cave, ‘is a good tag line.
Something not too technological - we don’t
want to frighten them. Something that
expresses the freedom, the ability to travel,
the world of possibilities that Wheel 95 will
give your customers. Something that...’ His
voice trailed o f fin thought, his tiny brow fur‑
rowed in concentration.

“How about “Where do you want to go
today?” ventured Bilga timidly.

Olgmat’s eyes bulged, and for amoment it
seemed asthough he was choking.

‘Don’t beridiculous!’ hesnapped.
a

| think he’s talking
about the “rhythm

method”!

ey Yeeetaadl li<2 We're instantiating now!!!

Editor's note: Next month, getting rid of objects.
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Eachyear, the illegal use of software
consumes nearly 50% ofyour potential
revenues.With the flamesof piracy
eating away atyour profits,can you
afford not to protect your software?
Software Obtained Illegally, by region, 1993 vs. 1994

$666,440,105
392,687,055frica/Middle East

$3,963,527,364
4,350,981,640

$4,900,882,960
'6,002,681,255

$821,992,751
1,334,894,665

$2,487 ,360,944
3,131 455,600

$12,840,204,124
Total for 1994: $15,212,700,215 Source: BSA

HASP?® iswidely acclaimed asthe
world’s most advanced software
rotection solution. Since 1984,
housands of leadingdevelopers have
used over one million
HASP keys to
protect billions
of dollarsworth
of software.
hy? Because

HASP’s security,
reliability, and ease‑
of-use led them to a simple
conclusion: HASP is the most effective
software protection system available.
Today, more developers are choosing
HASP than any other software
protectionmethod. To learnwhy, and
to see howeasily you can increase your
revenues, call now to order your HASP
Developer's Kit.

01753 622266
19 8 5 - 1 9 9 5

<f
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Fax: (212) 564 33
E-mail: sales@hasp.cor
WWW: http://www hasp.com/
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Navigate to Client/Server
the Fast and Secure Way

structures and maximize perfor‑
mance with directional controles to

retrieve, update, insert and
delete distributed data.
With Btrieve 6, you will
have the transaction pro‑
cessing muscle to build

multi‑
gigabyte database servers suppor‑
ting hundredsof users with sub‑
second response times. And Btrieve
6 supports the major server opera‑
ting systems such as NetWare and
Windows NTServer aswell asthe
major client operating systems.

Btrieve 6 offers afast and secure
route to client/server, avoiding all
the traps of a traditional
migration. With Btrieve 6,
you maintain total
control over relational
structures and distribu‑
ted data routineswhile
enjoying the benefitsoffered
by client/ server processing.

Take the navigational path
to client/server
Navigational client/server allows
you to custom design relational

SOLUTION PROVIDER

Move from standalone to
client/serverwithout recoding
With Btrieve6, you can develop on
a laptop using Btrieve6workstation
engine, then deploy the application
on a network using aBtrieve6 ser‑
ver engine... all without changing
your application code !

Avoid retraining problems
Btrieve 6directional controls inte‑
grate with existing application code
SOyou can selectively upgrade your
Current applications to client/server.
Using your 3, 4 and 5GLtools,
merely replace your data manage‑
ment codewith Btrieve 6. This way
your users can continue working
with familiar applications while gai‑
ning the benefits offered by client/
server.

Add SQL along the way
Btrieve integrates with Scalable SQL,
our award-winning relational data‑
base. Since both are based on our
Microkerner Database Engine, SQL
applications work in unison with
Btrieve applications - each having
Current access to all data. Now you
have the freedom to write new
applications in Btrieve or Scalable
SQL and the trip to client/server will
be much more manageable.

IT SIMPLY WORKS
BTRIEVE
T E C H N O L O G I E S

BtrieveTechnologies Europe
35cours Michelet92060 Paris laDéfense10Cedex
Tél.: (33-1) 47 73 90 90
Fax : (33-1) 49 00 01 74


