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Is this the button
you were looking for?

% Finish
A Codewright Programmer's Editor

gets you there sooner.

Codewright v4.0
Professional 7

Editor for Windows

What it takes to get it done
It seems, at times, like the job will never be done. That’s why
it’s sosatisfying when you do get to press that “Finish” button.
When you make Codewright your programmer’s editor, you’ll
get more of that satisfaction. And quicker, too. Supplement
your current tools and methods with aneditor that increases your
productivity like noother can.

What it takes to meet a deadline
It takes: Selective Display that works like anoutline to hide
unwanted details until needed; Help Manager that lets you get
context sensitive help from any combination of helpfiles;APJ
Assistant to ensure that your function parameters are correct
before they get to a debugger.

What it takes to be productive
It takes: Construct Templates that adapt to the way you work
and take the drudgery out of repetitive tasks; FileDifferencing
and Change Merging to protect the fruits of your labors; Multi‑
file Search andReplaceto cut those global changes down to size.

What it takes to get home
It takes: Button Links that let you tie non-text elements into your
source code, and help you organize a To Do list; DLL
Extensibility that lets you write extensions in the language of
your choosing.

What it takes.”

What it takes to be #1
For aprogrammer's editor, it takes: powerful features, world‑
class support, and people like you -- ready to take a chance on
something better. Call now, and in just a few days, y o u ’ll be
moving faster toward the finish button.

|
PremiumQuality Software

1075 NW Murray Blvd., Suite 268
Portland, Oregon 97229 USA

Phone: +1.503.641.6000
Fax: +1.503.641.6001

Web Page: http://www.premia.com
Email: sales@premia.com

Premia is a registered trademark of Premia Corporation. Windows is a trademark of Microsoft Corporation.

In the U.K. contact:
Grey Matter,Devon

! Telephone + (364) 65 41 00
System Science, London I

‘Telephone +(718) 33 10 22 I
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VISUAL BASIC 3 ADD-O)

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

Text Editor Controls
HighEdit 3.5
TXText-Control Standard

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

NeuFrame (OLE Trainer)
NeuRun (OLE Server)

Comms - Asynch
Comms Lib 4.0
Greenleaf CommLib 5.2 (DLL)
PDQComm for Win 3.0
Sax Comm Objects Pro

Comms - Network
Distinct TCP/IP Visual Internet
dsSocket OCX 1.6
Internet ToolPak
NetPak Pro 2.0
Sax Webster OCX

Compression
Compression Plus 4.0
DynaZIP-32 3.0

Database
CodeBase 6.0 (5-Ciient)
CodeSQL 6.0 (5-Client)
Controls for Btrieve 3.0
Crystal Reports Pro 4.5
MyData Control 1.0

Graphics - Charting
Chart FX 3.0 (16832-bit)
First Impression OCX 2.0
Graphics Server 4 Comp Kit

Graphics - Sundries
Accusoft IFL/OCX16
Accusoft Redlining OCX32
d-BarCode OLE Dev Kit
ImageMan/OCx 5.0
LEADTOOLS OCX 32 Pro

C & C++ FOR WINDOWS

Thesewill stillbeavailable for some time
to come.

Comms - Async
Fax Plus for Win £175
FaxMan SDK £390

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

Database
ADENVBX £350
CodeBasic 6.0 for VB/Delphi £159
List & Labels for VB £295
VB/ISAM MU for Win 16-bit £145

Graphics - Charting
Chart FX3.0 (16-bit only) £210
Charting Tools for Win - VB £180
Real-Time Graphics Tools-VB £300
VBGraphix £270

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

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

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

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

C++ COMPILERS

Borland C++ 4.5 £280
Microsoft Visual C++ 4.0 £399
Salford C/C++ Win Dev £395
Symantec C++ 7.2 £375
Turbo C++ for Win 4.5 £68
Watcom C/C++ 10.5 Intro £139
High C/C++ for Ext-DOSWin £620
Microsoft Visual C++ 1.52 £78
Salford C/C++ DOS Dev £195
Turbo C++ 3.0 £66

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

ion
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 6.0
CXBase Pro
DBTools.h++ for ODBC
Greenleaf Database Library 4.0
List & Labels for Win (Pro)
POET Personal SDK 3.0
Raima DBM Engine+EADS 4.0
Spread/VBX++
Velocis + EADS (Offer)

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

£135
£105
£235

£235
£210
£175
£105

£205
£270
£500
£340
£180
£395
£169
£740.

G r a p h i c s- Image Files
AccuSoft Image Lib/Win 5.0
Ad Oculos (Image Analysis) 2.0
ImageKnifePro 2.0
ImageMan DLL 32 & 16-bit 5.0
LEADTOOLS DLL Win32 Pro
Light Lib Images Pro

Graphics & GUI
3d Graphics Tools 4.0
ProtoGen+
RWCanvas.h++
WinGKS
WinMaker Pro6.0
Zinc Engine & Win16/32 Key

0296

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

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

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

Artificial Intel l igence

£415
£1150

£149
£389
£370

£495
£495
£340
£340

£415
£420
£770
£340
£240

£250
£600
£200
£289

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

IBM Smalltalk for Win
VisualAge for Smalltalk 3.0 Win

Prices donot include VAT or other local
taxes but doinclude delivery in mainland
UK. Please check prices at time of order
asads are prepared some weeks before

publication. This page lists some
products- call ustor acomplete

price list. ORDER BYPHONE WITH
YOUR CREDIT CARD

(01364) 654100
FAX: (01364) 654200

Grid Controls
Formula One OCX 3.0 £180
Grid/OCX £75
Spread/OCX £220
TrueDBGric 4.0 £155

M a t h s& Scientific
ProMath OCX (Q1) £130
QuickPak Scientific 3.0 £135

Multi-Function
Aware/OCX £110
OLETools 5.0 £145
QuickPak Pro 4.0 £165

VersionStamper 4.0
VisualSpeller OCX 2.0
VideoSoft VS-OCX

VideoSoft VSView/OCX £145
Multi-Media

ErgoPACK £235
FXTools/VB OCX (Q1) £290
MediaKnife/OCX 1.0 (Q1) £305
VideoPlay/OCX 1.0 (Q1) £84

Sundry Controls
Calendar Widgets £99
StorageTools 1.0 £100
Tab/Pro 2 £75
Tlist 3/Pro £195

|
VideoSoft VSFlex/OCX £145

Text Editor Controls
ALLText HT/Pro 4.0 £335
VisualWriter 3.0 £180

_C & C++ FOR DOS

Comms
Essential Comm 5.0 £265
MagnaComm/DOS £205 |
SilverComm °C” Asynch 4.02 £195

Database
c-tree Plus 6.5A £565
D-ISAM 3.4 £535
SoftFocus Btree/ISAM £75

Graphics & GUI
3D-Ware Prof £99
Fastgraph 4.0 (Ted Gruber) £195
GX Graphics 3.0 £155
MetaWINDOW-DOS 5.0 £215
Zinc Engine & DOS Key 4.1

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

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

£634

£45
£215
£115

£45
£225
£135

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

Tools
C-DOC Pro6.0 £275
C-Vision for C / C + +4.0 £145
CodeCheck (Professional) £475
PC-Lint for C/C++ 7.0

BASIC LANGUAGE

£135

GFA-BASIC for Win16
PowerBASIC Pro (Win&DOS)
PowerBASIC DLL Compiler
XBasic Pro (Win32)

News & Views
DELPHI 2.0

Probablythe Best Win32 Development
Tool in the World

Sothere you have it. Borlandhave held
back their 32-bit version of Delphi until they
were happy with it, and it was worth the
wait. The most important newfeatures
include:
© Optimising 32-bit native code

compiler, shared with Borland C++
High performance32-bit BDE
VCL 32 supports Win 95 widgets
Object Repository for shared forms,
modules & apps

® Visual Form Inheritance& Linking
® OLE Controls &OLE Automation
® Data Module Objects..Data Aware Components

5 manuals including Language
Reference with over 1200pages

Delphi adds ascalable data
dictionary, multi object grid, BDE low-level
API & help files, ODBC support, local
Interbaseserver (1user), Reportsmith32‑bit&has 8 manuals (over 3000 pages)
DelphiClient/Server adds SQL Explorer
forun server meta data such asstored
procs, SQL Monitor for testing &tuning,
IntegratedVersion Control, InterbaseNT
Server (2 user), ReportsmithSQL & has 11
manuals (over 3500 pages)
Nospace for all the new features -call us
for full details and pricing on these superb
new products.

VISUALAGE FOR COBOL
COBOL for the21st Century

IBM have produced what must be the most
advanced COBOL ever:
™00 extensions based onproposed

‘97 ANS! Standard®VisualDenianeswith drag &
drop - create CUA-compliant pest

™Code Assistant generates event
code- links GU! to COBOL code

® Create SOM Objects inCOBOL with
Direct-to-SOMsupport

® DataAssistant shows DB2schema
visually, generates SQL

® Transaction Assistant generates
CICS code from visual spec

® MQSeries is also fully supported
Call usnow for full details on this
outstanding new product -only £599

VIRTUAL PASCAL FOR
os/2

Advanced32-bit “BorlandPascal”
Virtual Pascal is a fully featured 32-bit
Object Pascal compiler that includes a
command line compiler, IDEwith debugger,
built-in make &build tools, and inline
assembler. It has too many advanced
features to list here -call us for details. £149.

PROGRAMMING
t o o t s

Ada
Basic
Comms
Custom Controls
Debuggers
Editors
Graphics
Linkers/Locaters
Modula-2
Pascal
Smalltalk
Version Control
Windows

Assemblers
CiC++

Cross Dev
Database

Delphi
Fortran

Gul
Lisp

Multi-tasking
Prolog

sat
Visual Programming

Xbase

We stock many i t e m s for which there
is no s p a c e in these advertisements.

VISUAL BASIC F O R D O S

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



Will relational databases
make it to the next century?

he biggest advances in tech‑
nology come when users press
for changes. This happenedin
the mid-1980s when users
wanted to do things that hier‑

archical databases could not achieve. As a
result, client/server relational databases
took off and now receive the vast majority
of new development effort.

However, users are once again stretch‑
ing the envelope. This time the prolifera‑
tion ofmultimedia data and the increasing
need to access it across networks, particu‑
larly the Internetand Intranet, is pushing
relational databases to their limits.

For the last few years, vendors have
been extending the capabilities of rela‑
tional database management systems
(RDBMSs) by adding new data types and
mechanismssuchasstoredproceduresand
triggers.HoweverRDBMSsare fundamen‑
tally designed to store tables of alphanu‑
meric data andhandle other data, such as
images, by considering each picture as an
indivisible binary large object (wh ich
rejoices under the happy acronym BLOB) .
Stored procedures enable the server to
search tables but a BLOB is still aBLOB
and remains inscrutable.

The difficulties surface if processing
needs to becarriedout onthe BLOBs - say
‘findall blue shirts’ for an on-line shopping
application. The processing must be car‑
ried out by the client, all the picturesmust
be downloaded sothat (typically) a ‘down
and dirty’ 3GL routine can check each one
for a blue sky. This shuffling of huge
chunks of data is unlikely to endear the
users to their network manager.

So for multimedia applications,
RDBMSs simply cannot cut the mustard.
Clearly for bandwidth-limitedapplications
such as web-based services (which most
users still access via a 14.4 Kbps modem),
as much selection and business logic as
possible needs to be carried out at the
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server end.The alternative is tospendhours
downloading the shop’s entire catalogue to
sort out the five pictures of blue shirts.

Many web sites appear to avoid these
limitations but do soby cheating ‐ rather
than running against a live database, the
web pages are rewritten each week to
account for stock changes. However, this is
expensive to maintainandnecessarily limits
the flexibility and scope of the site’s search
engines. Most commercial web sites and
non-web applications must run against a
live database to beuseful.

SoaDBMSis requiredthat understands
multimedia data and is flexible enough to
allow a wide variety of queries to be per‑
formed on i t . There are a number of these
object-orientedDBMSs(usuallyabbreviated
to ODBMS) onthemarket.For seriousbusi‑
ness developers, the challenge is to find one
that combines the leading-edge technology
of ODBMSs with the availability and
scaleability of existing RDBMSs matched
with easy-to-use development tools.

None of this, however, means that rela‑
tional databaseswill be forced to incorporate
OOtechniques or fade away.A largepropor‑
t ion of corporate data is ideally suited to
RDBMSs and there is no reason to migrate
it to ODBMSs. RDBMSs can search this
data faster than their equivalent ODBMSs
and, for the moment at least, have the clear
edge in availability and scaleability.

When relational databases were intro‑
duced, about 7-8% of corporate data was
stored onhierarchicaldatabases. Today, the
proportion is about the same, with another
similar amount stored on RDBMSs. Since
ODBMSs are designed for adifferent type of
data, it seems likely that this pattern will
continue.

RobHailstone has22 years’ experience of
the computer industry, most of it in data‑
base development. He is nowproduct mar‑
ketingmanager for ComputerAssociates
(http:/ /www.cai.com). He can bereached
by vox : 01753577733or fax: 01753 825464.
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DSDMdeveloper vacancy
ookingfor a newchallenge anda

career development
move?We have an exciting and
rewarding role in our dynamic
development department. We

want to hear from you if you fulfil the fol‑
lowingcriteria.

major

What wewant from you:
@ Strongbusiness communicationskills.
@ Highly business-orientedsoftware.
@ To write softwareby workingcloselywith

users.
@ Willingness to work underhigh pressure

for several weeks.
@ Noinhibitionsabout taking time offafter

the successful systemdelivery.

What wedon’t want fromyou:
@ Coding from program specs.
@ Working in isolationin the IT department.
@ Producing programs that are only bug

free.
@ Codinggenius.

A degree of technically proficiency is
required:
@ Several years of development experience

withmodern languages.
@ Training is provided in our rapid devel‑

opment toolset.

If you are a programmer and wonder what
al l this means, this is the sort of job advert
which you will start to see with increasing
regularity. It’s not ajoke, nor is it a thing of
the future. It represents a new breed of
developer usingRapidApplication Develop‑
ment (RAD) techniques. The accent is on
business skills rather than technical ones.
These days,it’s themainway to producesoft‑
ware which the business will thank you for.
This also makes it rather important from a
job preservation point of view. The business
is fed up with poor software from the devel‑
opment department. ‘Yes,it’sbugfree,but it
doesn’t helpmeto domyjobmosteffectively.’

3



If you sti l l question the validity of this
RADway of working, andwhether there is a
significant demand for it, here are some seri‑
ous facts.TheDynamicSystemsDevelopment
Method (DSDM) Consortium now has over
700 members in the UK, mostly major end
user organisations. The Consortium held its
first nationalconference in December '95.We
had to tu rn delegates away when numbers
reached300.DSDMclearly hasaphenomenal
following. It’s because DSDM’s RADmethod,
which can beusedwith all sorts ofRADtools,
is a solutionto what the industry recognises is
an essential way of developing systems.

DSDMhas legitimisedterms in the indus‑
t ry which have been greatly misunderstood,
misused, and abused principally RAD and
prototyping.These may conjure up images of
hacking and temporary solutions. In the
wrong hands they certainly can. But DSDM
has formalised themandgiventhem aproper
place in the professional software developer’s
armoury. More, perhaps unfamiliar, tech‑
niques have been added by DSDM, namely
joint application design, timeboxing and the
evolutionary development life cycle. Banished
are traditional terms, stalwarts some may
say, such as functional specifications, pro‑
gram specifications andwaterfall lifecycle.

Tfall this sounds toomuch, I would invite
you to take a closer look. It only costs 95 to
becomean associate subscriber and to receive
the DSDMmanual.This is highlyunusual for
amethodsmanual. It is easy to readand pre‑
dominantly in business language. You may
find this a wise investment, just in case you
feel your development efforts aren’t in great
favour with the businesspeopleonthe receiv‑
ingend. Sometime soon, you mightjust want
to apply to the sort of development job that
DSDM constitutes, focusing on business
rather than technical issues.

Nick Gil l isManagerof theApplications &
Systems IntegrationDivisionof Olivetti UK
andChairman, PromotionalWorkgroup, of
the DSDMConsortium. Hisphone number is
01233 661003.

4

Bridging the digital gap
uumight have noticed this as
well, there is a little ‘problem’
out there in our much talked
about industry. A good story to
illustrate it goes likethis: Patri‑

ciais ahealth-careconsultant who follows the
activities of various hospitals to compare
their different cost structures. From her
home office she connects her laptop to an
ISDNline and surfs the Internetat 128Kbps
to access various key statistics from across
theworld.At the hospital downtown,she con‑
nects her laptop to the existing telephone
PBX system and shares her findings in a
video-conference session with several people
both locally and remotely.

To themanin the street this soundsgreat.
We in the industry know better. The fact is
that today’s worldwide telephone networks
carry information internally in all-digital
form and at high speed. For computer users,
however, gaining access to these high speed
internal digital highways is a very difficult
matter, due to the proprietary nature of the
interface to digital telephone systems.

Currently, most computer-telephone con‑
nections use an analogue line limited to 28.8
Kbps at best, and even when certain
advanced digital PBX phones provide serial
connections, these still do not allow faxing,
videoconferencing, or sharing of multimedia
information. Telephones and computers will
only interoperate at their full potential when
a simple to use, low cost enabling technology
solution is made available.

Things are, however, afoot to change this
situation. The two candidate technologies on
offer today are Intel’s Universal Serial Bus
(USB), andVersit’s GeoPort. USB,still under
development and originally designed to sim‑
plify the complexity ofconnectingperipherals
to Intel-based PCs, has been extended to
include telephones as well. However, the
actual user need in desktop connectivity is
pointing towards much higher bandwidth
requirements for multimedia peripherals
(such as digital video cameras). This is appar‑
ently not yet addressedby USB.

GeoPort is a technology designed to
deliver high speed multimedia through tele‑
phonenetworks fromany informationdevice.
Versit GeoPort improves on a technology
developed by Apple to provide a universal,
worldwide, PC and Mac software and hard‑
ware architecture to connect telephones, com‑
puters and other information devices, simply
and inexpensively.

GeoPort defines a modular and scaleable
software and hardware architecture, provid‑
ing a complete cross-platform environment
specifically designed to give computers full
access to the multimedia pipe representedby
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the telephone. The Time Division Protocol
(TDM) protocol ensures appropriate process‑
ingof isochronousstreamsbetweenaGeoPort
device embedded inside a phone and a Geo‑
Port host representedby a CPUor an add-in
board. The beaconing protocol automatically
loads the appropriate driver associated with
theGeoPort device connected to the PC.

GeoPort’s software architecture defines
APIs for accessingand processingeither data
or real-time information. At the lower level,
the GeoPort’s Streams Driver provides data
streams to the upper level,formedby thereal‑
time services (RTS) and the device handler.
The RTSprovidesdata & fax modem,or even
audio & video services to the application, and
is controlled through the device handler.

Call control services, typified by TAPI,
andTSAPI, interface directly with the device
handler for interaction with telephone sys‑
tems and for controlling the real-time data
streams. This architecture enables, for exam‑
ple, inexpensive software upgrades for new
features such assimultaneous voice anddata
capabilities over one single analogue line. It
also ensures graceful coexistence with other
complementary technologies addressing the
universal connectivity issue such asUSB for
medium speed desktop peripherals, or IEEE
1394 for much higher bandwidth require‑
ment levels.

UnlikeUSB,GeoPort fully supports DSP‑
basedarchitecture, providingdevelopers with
additional extensions opportunities.

Implementinga GeoPort device in a digi‑
tal phone,oraddingaGeoPorthostcapability
toa PC,is simple, royalty-free,and requiresa
limitednumberof components, none of which
is proprietary (GeoPort is already included in
Apple’s PowerMacs). The additional cost in
components is a few dollars, and it makes the
PC and phone combination capable of send‑
ing and receiving faxes, surfing the Internet
at ISDNspeeds without the needfor anaddi‑
tional modemor phone line.

GeoPort is here to let PCs access the mul‑
timedia pipeofferedby the telephone systems
of the future. It will provide developers with
the opportunity to market as early as mid‑
1996interoperablesolutions that will change
the way people access information,communi‑
cate, andwork together worldwide.

The hardware is there and it is n ow up to
you, the software developer, to keep the ball
rollingandstart developingapplications that
take advantage of the PC’s new ability to
communicate through the telephone to the
wide-area network from any location and
with richmultimedia content.

Phac Le Tuan works at Apple and is Techni‑
calDirectorof Versit, anApple,AT&T, IBM
andSiemens initiative. Versit's homepage is
at http:/ /www.versit.com.
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Breakthrough technology, breakneck speed NewDelphi Developer Z
New Delphi Developer 2 is the fastest 1 and enhanced data-aware components like
way to prototype, build, and deploy z : the New Multi-Object Grid and enhanced

DBGrid to build scalable database
applications. Store extended field attributes

blazingly fast, royalty-free Windows 95
and Windows NTapplications. It is the
only object-oriented development tool and reuse them across forms and applications
that combines the Rapid Application with the New Data Dic t ionary

Development benefitsof acomponent- Delphi Developer 2applications run upto
based visual programming e n v i r o n m e n t , between 1 5 and 5 0 times faster than
the performance of an optimising 32-bit applications built with p-code interpreters,

native-code compiler, and scalable like Visual Basic and PowerBuilder, so y o u

database programming tools c h a s i s won’t hit performance barriers.

Easily build sophisticated S€Delphi is Powerful new professional
applications in aflash the summation of programming tools include:
with the New 32-bit Visual Component L ib rary (VCL) o f everything the software the New Open Tools API for easy i n t e g r a t i o n o f custom

more than 100 reusable components ‐ including complete development industry development too ls ; New 32-bit ReportSmith*; the New 32

VCL Source Code for easy customisation. New Visuai has learned during bit Local InterBase® Server for building SQL applications;
Form Inheritance \ets y o u create forms once, then share the first decade of OLE Automation con t r o l l e r a n d server support; acomplete
them between applications to reduce coding and easily the Windows era.9 suite of Windows 95custom con t r o l s and sample OCXs

ae Free Delphi 1.0 for 16-bit Windows 3.x development, andimplement standards and business rules. Store and reuse a
components, Data Modules, and forms with the flexible ber 1 more! And your Delphi Developer 2applications scale
New Object R e p o s i t o r y . Visually browse and modify seamlessly to ClienvServer with the New Delphi
databases, tables, and aliases with the New Database Client/Server Suite 2.
Explorer. Use the New 32-bit BorlandDatabase Engine Get the performance edge - get Delphi Developer 2.
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Please send me further information on Mr/Mrs/Ms:
Delphi Developer | Delphi Desktop | ; Position: _
Delphi Client/Server | Company:
(Please tick boxes as appr

I ama Software Developer Yes | | No! |
Number of PCs in my company _ ia Postcode:
I am responsible for purchasing software. | Mets ee a a e e e

Please r e t u r n fully completed and free to:I would not like y o u to make this information available
tocompanies offering associated products and services. a Borland International ( U K ) Limited, FREEPOST RG1571, Twyford, Berkshire, RG10 8BR
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C O M M E N T

Mayh@m!
Gentle reader, you can’t

see this, but your editor is
presently tearing his hair

out. I’m late with my
column this month, very

late. But it’s not myfault. |
can’t write without a

printer, and my printer
broke.

Ithough I use my computer I don’t knowif you've ever looked at a
for nearly everything I do, laser printer cartridge. It’s full of compo‑
I’m no t the sor t of person n e n t s , some made of e x o t i c mater ials, all
who can read everything working together. The really elegant parts
from the screen. I can get the of the design are the plastic mouldings,

g i s t of something off the s c r e e n , but for
something complicated I need to see it on
paper, where I can make notes in the
m a r g i n s , scribble in different colours,
fold it up, and staple it to o t h e r,
unrelated documents. For m e , as
for many computer u s e r s , the
p r i n t e r i s a s mucha p a r t o f the
installation as the keyboard
and the m o u s e , anda failed
p r i n t e r
is as debilitating as a
failed anything else.

on
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though. I’vebeen getting involved in plastic
moulding lately, and discoveringhowmuch
of an art it is. Even simple parts are full of
details, skill and choices, and it fascinates
me to t r y to understand how the designers
created the tools they neededto make those
parts. But complex parts are magnificent
pieces of design, and the parts in printer
cartridges are quite stupendous. The more I
saw, the more it grieved me to throw used
cartridges away.

SoI was quite pleasedwhen I discovered
companies who re-manufacture cartridges.
The idea is that they take expired ca r ‑
tridges, make sure that the main parts are
intact, replace all the components that wear
out, refill them, and finally sell them at half
the priceof anew cartridge. I decided to give
thema try.

Vol 10-Issue 10/ March 1996

When the cartridge arrived, it looked in
every respect like a new one. It was in the
same kindof box, was wrapped in the same
silver bag,and hadthe same kindof sealing
strip to stop the toner from shaking out.
Unfortunately, no matter how hard I
pulled, I couldn’t get the seal out ‐ it was
being covered bya plate that was fitted
wrongly. Eventually it jus t broke off. I
removed the plate, pulled on the broken
end of the seal withpliers, and put the plate
back on . Unfortunately, i t had broken
again, and I couldn’t retrieve the broken
piece. Of course, the cartridge didn’t work
properly. I contacted the distributor and
they offered to replace the cartridge. When

cartridge number
two arrived, the

drumcover was broken ‑
it looked as if it had been

packed wrongly. No matter, I
replaced it with the cover from

cartridge number one, and tried i t .
That didn’t work - a broken piece of
plastic had fallen inside the car‑
tridge, and it trashed the drum right
away. The distributor apologised pro‑
fusely, and offeredme another one.
Cartridge number three arrived,with a

new sealing strip. I pulled out the strip ( i t
came out easily), put the cartridge in the
machine, and it worked perfectly. For two
pages. Then awhite stripe appeared. I con‑
tacted the distributor. The distributor apol‑
ogised again and they said they'd sendme a

C O MM E N T
new one. Then themakers called,andasked
me to look at the sealing strip I 'dpulledout.
Sure enough, even though it had felt per‑
fectly smooth, this one had broken too. The
makers asked for all three cartridges back
and sent me a new one.

Cartridge number four arrived, sent by
special courier and packed with Styrofoam
to keep it safe. The strip came out cleanly
(no break this time), all the plastic bitswere
where they should have been, and the car‑
tridge is still working perfectly three days
later. I think they’ve done it!

It’s taken two anda halfweeks, during
which time I felt crippled, but at least my
printer is working again. At the end of this
process, I ’m t ry ing to decide whether I
think remanufacturedcartridges are agood
idea. On the other hand, there’s boundto be
some quality problems, because the reman‑
ufacturers a r e working with old compo‑
nents, on a smaller scale than the original
manufacturers. On the other hand, pre‑
cisely because they're smaller, they will be
inclined to give a better service; it is true to
say that this company took my problems
very seriously indeed and bent over back‑
wards to help me ‐ only one employee ever
said anything remotely obstructive in all
the dozens of phone calls that passedback‑
wards and forwards.

But, I guess the real reason why this
idea is worth pursuing is anenvironmental
one. Even without the economics of scale
that the giant manufacturers can bring to
bear, recycled cartridges are cheaper than
the new ones. That means that the environ‑
mental cost of recycling cartridges is well
below the cost of making them in the first
place. Precious litt le gets re-usedthese days
(a l l the cars I know of force you to replace
the water pump whena bearing fails, for
example), and once the manufacturers
become more mature and the reliability
problems are solved, other industries may
well follow suit.

A l l that notwithstanding, one working
cartridge in four is a pretty poor show. I'd
like to think I was unlucky. Next time, I
think I ' l l use the company again, but only
once ‐ if the quality next time is as poor as
it was this time, I ' l l reluctantly give up on
the whole idea. a

If your printer is broken, I ’m sureyou'd like
to tell Jules about it. You can’t writea let‑
ter, soyou wi l l either have to telephone him
on 01707 662698, or email him as
jules@cix.compulink.co.uk.
If you would like togive it a try yourself,
contact Themis on 01883 33033.
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A d d p e r f o r m a n c e ,

BoundsChecker Professional
BoundsChecker Professional redefines
automatic error detection for C/C++
developers using Windows 95 or
Windows NT. Professional Edition
introduces breakthrough technologies to
capture even more information, with
extended API compliance checking for all
three Win32 implementations.

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

3
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WatcomC/C++ version 10.6
Watcom C/C++ delivers aprofessional,
cross-platform |6-bit and 32-bit
development system that produces the
fastest executables for the widest range
of platforms. Using the same integrated
development environment, you can target
all platforms including Windows N T,
Windows 95, Windows 3.x, OS/2 Warp,
extended DOS and more. New features

include: Blue Sky’s Visual Programmer, MFC 3.0 for Win32 and
direct support for popular revision control packages.
Special offer only £139

§ CodeBase 6.0
CodeBase 6 offers Client/Server
development for the popular xBASE
DBMSs. CodeServer is a client server
database engine for C, C++, Visual Basic,
and Delphi with all the functionality and
performance of the CodeBase library.
New features include support for 16/32
bit programming and transaction
processing, with portability to all

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

Doc-To-Help 2.0 for Win95
Use MSWord to create Windows Help
files effortlessly. Add hypertext links to
existing documents and prepare Help
files and printed documentation from the
one source. Convert Help files to t e x t ,
graphics etc . components, to bring

New ver. 2.0 for Windows 95 includes
Topics Browse Dialog Box, procedural as

well a s c o n t e x t help and more.

advantag
B u i l d b e t t e r a p p l i c a t i o n s

f u n c t i o n a l i t y & v e r s a t i l i t

existing projects into Doc-To-Help usage.

‘@PLEASE CALL IFTHE ITEMYOU 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

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

TOORDER CALL O17)1-833-1022
System Science, 1-6Bradley's Close, i i lLionSt.LondonN19PN |

Borland Delphi Developer 2
Delphi Developer is the fastest way to build
32-bit professional multi-user applications
for Windows 95and NT. It is the next step
for Delphi 1.0 owners. In addition to the
features found in Delphi Desktop, Delphi
Developer includes: ascaleable Data
Dictionary, advanced Data Aware
Components, complete ODBC support,
source code to over 100 native Delphi
Components, sample OCXs and Windows 95 common controls,
and expanded Open Tools API and much more. Includes 16-bit
Delphi |.0 free. Upgrades available, call for prices.

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

MKS Source Integrity
MKS Source Integrity is the m o s t
comprehensive configuration
management solution for
client/server, cross-platform
development with powerful new
features:
@Easy to use GUI creates fully functional project in minutes.
@Sandboxes for personalised workspace.
e Visual differencing & visual merging
@Seamless integration in Visual C++,Visual Basic,
Borland C++, PowerBuilder,FileManager Call for multi-license
prices - single user £359

Sybase SQL Anywhere
The powerful new version of Wa t c o m
SQL, delivers a high-performance DBMS for
mobile, desktop and workgroup
environments. Ideal for broad deployment,
SQL Anywhere requires minimal DBA
support and offers interoperability with
Sybase System 11™. Replication technology
facilitates database access for occasionally Ss.
connected users. Features small footprint <3
and easy-to-use GUI tools. New flexible license options.

S Y S T E M
SUGuISE NEG E

1 0 0 7 1S

“AX 0171-837-6411
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Object Technology 96, the
annual conference and
exhibition of the Object-Oriented
Programming and Systems
Group of the BCSwill be in
Oxford from 25 to 27 March. To
book a place call 00 353 28
38483. The programme is at
hitp://www.sis.port.ac.uk/bes‑
oops/otmenu.htmi

flog ported flog Rules 3.0 on
Windows 95and NT. liog Rules
is an object-oriented rules-based
syntax to generate intelligent
agents and embed them in C++
applications. 0033 149083500

Select Enterprise for Forté
Release2, an OOanalysis and
design too! for client/server
development, allows automatic
generation and reverse
engineering of Forté 4GL code
in Forté’s TOOL language.
Select (01242 227900), Forté
(01344 482100)

The combined DBMS and
application development
environment OpenM has been
ported to NT and optimised to
take advantage of the 64-bit
architecture of the Alpha chip.
InterSystems is on 01753
855450

The European standards
organisation ECMA is submitting
its ECMA-234,morewell known
as AP for Windows (APIW), to
the ISO.The first APIW product,
the TWIN Cross Platform
Development Kit, has been
developed by Willows Software
author of APIW.
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What’s wrong with client/server development?
[ the UK, 10% of client/server Sardand of
projects are cancelledbefore com- Features

pletion, 20% are significantly
reworkedand40% significantly late,
according to aCompuware survey.
In another survey conducted by
OASIS, it was estimatedthat 60%of
UK organisations haveclient/server
developments underway.

Christine Comaford, President
of Corporate Computing (now an
LBMS subsidiary) considers the
main problem to be a lack of good
techniques. Labour represents 75% of the cost of client/server development over a5 five years period
(Gartner Group) hence the importance of techniques over tools. For example, aWord generated help file
couldbemore productivethan any fancy repositoryasprovenby Pepsi.WhatComafordadvocates is stan‑
dards andan advanced data model.

As can be seen from the graph, more than half of completed projects implement less than 74% of
requestedfeatures. This promptedComaford to prioritise features in her client/server guidelines. Level 1
is for essential features, level 2 lists variations happening 15% of the time, level 3 describes nice stuff
whichmight result in productivity increase and level4 is for the ‘fluffy stuff. Features are implemented
by priority levelanda new version shouldbereleasedevery 4months.

The client/server guidelines cost about £3500 for five copies. The learningcurve shouldbefrom four to
six weeks with a returnon investment estimatedat six months.
»Contact LBMSon0171878 8700. URL:http:/ /christine.com.

X/Open andOSF join forces
t UniForum96,X/OpenandtheOpenSoftwareFoundation,the twoconsortiumsfocusedonopensys‑
ms, consolidated in a new world-wide organisation: the Open Group. The new organisation has

fixed itselfsome objectives for 96. Deliver new technology specifications in three mainareas: open sys‑
tems, distributed computingand Internet; extend the X/Openbrand; develop and implement a ‘common
documentation project’ for all open systems vendors; provide information and tools to assist customer
decisionmaking; and collaborate with other organisations such asUniForum, the Object Management
Group, theWorldWideWeb Consortium and the UnixWareTechnology Group.

The respectiveuser groups have also beenunified in what is claimed ‘the largestandmost influential
assembly of open systems end-users to date’. It new name is The Open Group Customer Council with
OGCC asa catchy acronym! The first meetingof the OGCC is planned for this month in SanFrancisco.
In addition to providing user input, the OGCC will direct andmonitor the work of the OpenGroup con‑
cerning tactical areas such assecurity, architecture, distributed systems management, interoperability
and the Internet.

SantaCruz Operation (SCO)which is the first newmember of the OpenGroupwill act asan ‘official
sponsor’. SCO is jointly developing with Hewlett-Packard, a 64-bit standards based operating system
with integratedNovell technology.

) UK contact for the OpenGroup is via the X/Open (01734 508311). ¥SCO is on 01923816344 and
at http:/ /www.sco.com. ¥ HP is on 01344 369231andat http:/ /hp.com.

Relationaldatabases most important
survey carried out for InteractiveExhibitionsbyCodd& Date reveals that the most important tech‑
ology today is ‘relationaldatabases’. RDBMSscame first in front ofclient/server systems, SQL,soft‑

ware reuse,ODBC,data warehousing, object-orienteddevelopment, Internet/WWWinformationaccess...
The respondents were from ‘large bluechip corporations in the financial andmanufacturingsectors with
IT budgets in excess of£5million’.
This shows that hot technologies like the Internet (ranked 11), multi-media (14) or object-oriented

databases (16)mightnotbethatwidespread in largeorganisations.The survey includedaquestionon the
relative importance of these same technologies in three years time. Client/server, reuse and object-ori‑
enteddevelopmentmovedupa few positionswith the client/server in the first place. SQL anddata ware‑
housing lost a few places, andODBC droppedsix positions.
InteractiveExhibitions is the organiser ofDBWorld, the next editionwil l befrom 19thto 21st Marchat
Olympia 2, London.

) InteractiveExhibitions is on 01815415040. )URL:http:/ / www.sofinfo.com /softworld.
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dava 1.0is available for free
from http:/fjava.sun.com. Final
vers ions a r é available for
Windows 95and NTon intel
and Solaris on Spare, The Mac
OS 7.5 vers ion is planned for
this quarter.

JavaSoft announcedJDBC to let
Java applications integrate with
databases. The JDBC API
specificationwill be releasedto.
http://java.sun.com onMarch
8th. SunSoft will bundie the
JDBC DriverManager with
future Java products. ft is also
working on a bridge from JDBC
to ODBC

Addison-Wesley is to publish the
‘Official series of books on Sun's
Java’. The Java Programming
Language (ISBN: 0-201-63455‑
4), The Java API (ISBN: 0-201‑
63453-8), The Java Language
Specification (ISBN: 9-201‑
63451-1) and The Java Virtual
Machine (ISBN: 0-201-63452-x)
should appear in May.

To find more on Java , apart
from the SunSoft Web si te ,

check out:
hittp://www.extreme.indian.edu/
java/JDK_SRC/, Bitp://rendez
vous.com/java/hierarchy/,
http://altair parsecweb.com/
~kbs/index.hitmt,
http://www.gamelan.com...
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Borlandgoes 32-bit with C++, Delphi and Java
his =month
should see the

availability ofBor‑
land C++ 5.0 and
Delphi 2.0. BC++
5.0 includes a new
32-bitWindows 95
/ NT hosted devel‑
opment environ‑
ment ( IDE) which
can target DOS,
Windows 3.1, 95
and NT. The IDE
can be completely
customised with
ObjectScripting, a
new 32-bit script‑
ing language. The
compiler is aWin‑
dows 95 logo-certi‑
fiedproduct andassuch supports features likeOLE, registry and longfile names. LikeDelphi2.0 (see the
full review on p. 24), BC++ 5.0 includes a previous version 16-bit hosted (BC++ 4.52) for developers still
developingwithWindows 3.1(BC++ 4.52 doesn’t sports any of the new enhancements).

OWL, the ObjectWindows Libraryhas alsobeenrevampedandis a single source codebase 32- and 16‑
bit Windows application framework, it is even portable to other compilers such as MS VC++. With i t ,
developers can target any version ofWindowswithout changingtheir source code.OWL 5.0 emulatesWin‑
dows 95controls in its 16-bit version. It now encapsulatesWinSock andMAPI. If after all that you’re still
not convincedby OWL,just use MFC,BC++ 5.0 works with the Microsoft library versions 3.2 and 4.0.

BC++ supports not only all flavours of OCXs, applications can access VBXs in both 16- and 32-bit
mode.The compiler is acomplete implementationoftheANSI/ISOC++ draft specificationwhich includes
namespaces and the STL (licensed from RogueWave). The compiler will be shippedwith two back-ends,
one from Borland (claimed to be ‘the fastest PC compiler’) and one from Intel optimised for Pentium
processors. The basic BC++ 5.0 package includes a visual database development tool (VDBT),Sun’sJava
DevelopmentK i t ( JDK ) and aGUI debugger for Java.A pre-releaseof the debugger, written in Java, can
bedownloaded from Borland’sWeb site.

Borlandwill sell its C++ combined with four other tools asthe BC++Development Suite 5.0. The four
tools are CodeGuard 32/16, PVCS Version Manager, InstallShield Express and the AppAccelerator.
You've probably heardof or usedall of them before,accept for the AppAccelerator. This is a ‘just-in-time’
compiler for Java. It compiles the Java byte code at runtime. Borland claims a performance increase of
Java applications by a factor of 5 to 15.This is the first step in Borland’sJava strategy (called Latte). A
Delphi-like,Java development environment is currently beingdeveloped.
»BC++5.0 costs £225 (upgrade£119 until30 June, £145 after). ¥BC++DS 5.0 costs £315 (upgrade£179
until31August, £205 after). ¥Tel: 01734 320022 bhttp:/ /www.borland.com

B o r l a n dC++ - fractal
a e d Gia G a e i cap

im p o r t jave.applet.Applet:
By rocialjave [oval<CatieraComaserr Ampo r t j a v a . a v t . # :
D fractal ntmt [ n t i

= ODstatistics class [class] <JavaTarget> p u b l i c c l a s s F r a c t a l e x t e n d s Ap
D statistics java [java] <CalklavaCompiler= t
D statistics htm! [html]

© 1 Iago class [class] sJavaTarget>
D logo java [Java]<CaltlavaCompiler=
D logo.ntmt {rtm}

i n t m a x I t e r a t i o n s =
Image s p l a s h :
Image f r a c t a l I m a g e = n u l l :
C o l o r c o l o r [ ] :

Symantec brings Java to Windows 95,
NTand PowerMac

aféis Symantec’sJava development environment.Café integratesSun’sJavaDevelopmentK i t(JDK)
into Symantec C++ 7.2. When parsing Java source code, Café creates a repository of information

about the Java applets and class libraries. It uses this information to provide a visual representation of
the class hierarchy.A class browser lets developers manipulate directly object-orientedelements of their
Java programs instead of source files. Sub-projects allow to build Java applets and console applications
fromwithin the development environment. A colour coded syntax-editor is included.

At the time ofwriting the final releasewas not yet readybut a beta 2 forWindows95/NT canbedown‑
loaded from Symantec’s Web site. The Beta 2 supports compressed classes which load from ZIP files.
Symantec will bebundling aMacintoshversion of Café (w i th full support ofAppleScript) with Symantec
C++ for PowerMac
» Upgrade to thefinal Windows release will cost £129 (RRP) before the I s tof May and£289after.
»Symantec C++ for PowerMac registered users wil l receive Caféfor free this quarter. The C++ for
PowerMaccosts £309 with a competitive upgradeat £129. ¥Tel: 01628 592222
Dhttp:/ /www.symantec.com
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But there’s anunmistakable feeling of
danger in the air.

What about our current programming skills?

What about our existing systems?

And keep it all in perfect balance.

The benefits of OOcan bethrilling: faster
Can your
software
dothis?

development, reduced backlogs and a real

competitive edge. But the reality is there

are no quick fixes. And you have to think about systems and
skills you already have.

With IBM C++ technology, however, you can use a

consistent set of tools to deploy fast, highly reliable applications
throughout the enterprise. You can start small, on any platform,

without facing animpossible learningcurve.
To assure both scalability and portability, IBM’s powerful

C++ tools and Open Class Library are available on platforms

from IBM and others? They work seamlessly with DB2, CICS

and I M S ,aswell asother host and server software. They also let

you create the mos t efficient distributed applications.
To boost development speed, our VisualAge environment

allows you to construct applications bygraphically connecting a
series of on-screen objects. AsInfoWorldsays, it’s “amasterpiece
of visual programming?

‐ . a :
t r o m {3X For m o r e information on IBM

VisualAgeand afree trial CD-ROM

call Vivian Ayres on:

MACH 01705 498151
a" Alternatively, you can visit o u r

Web site at http://www.software.ibm.com

Or r e t u r n this coupon to IBM United Kingdom L im i t ed ,
Freepost (PT 352), PO Box 41,Nor th Ha rbou r, Por tsmouth,

PO6 3BR. Or you can fax it to Vivian A y r e son01705 221144.
CJYes, I would like to receive the information on IBM Visual

Age and the trial CD-ROM

N a m e : _ _ _ Surname:__

Company: ‐ ‐ _ _ _ _ _

Address: = ee

TREX0396

Postcode:
Telephone: ____
Fax:
Internet: Solutions for asmall planet

The IBM home page is located at http://wwrw.ibm.comOther company,product, and service names,may betrademarks orservice marks of others.



The EXE Awards are

planned with a party to c if
the ten-year birthday ohEXE
later in the year. We will
announce all details shortly

NetWare Mobile which enables
mobile users to access their
NetWare networks from
anywhere in the world has been
developed in Novell’s UK
laboratories in Hungerford
Berkshire. Novell's
DeveloperNet has reached its
1,000th subscription worldwide.
0800 960274 or
http:developer.novell.com

Retreat will o rgan ise Visual
Programming96 on 11-12
April in London. it will be an in:

depth evaluation of Delphi, VB,
VO and FoxPro. Booking before
the end of March costs £495.
DPR is on 01452 814303

ISE is shipping Professional
Eiffel onWindows 95 and NT.
Call 001 805 6851006 or check
out http://www.eiffel.com

Centura is Gupta’s new 32-bit
client/server product line. It
consists of four products: Team
Developer, Ranger, Web Data
Publisher and Application
Server. 01628 478333

Powersoft Optima++ is aRAD
tool for building client/server
and Internet application
Optima++ is based on an OLE
component-centric architecture.
01628 597100
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Development practice contradicts quality goal
market researchonsoftware quality
in the UK commissioned by Center‑

Line shows that even though concerns
with quality are on the increase, testing
policies are still inadequate. Awhopping
57% of the respondents admitted that
their organisation had knowingly
shipped software with bugs! One of the
justification for letting bugs slip out of
the door is that 76% of developers believe
that users are ready to accept software
flaws on the basis that they will be cor‑
rected in a later release. (check out
http:/ /www.c2.org/hackmsoft to dis‑
cover someof the security bugs that have
been discovered in Microsoft products,
for example.)

Ascan beseen from the graph, it is not
the perception that there’s no adequate
testing tools which stops developers from testing their code,even deadline pressures comes only second.
Only 30%of the respondentsfelt that less than80%of their softwarewas testedbeforebeingreleasedand
the samepercentageof respondentsfelt that up to 60%of their applications are not testedadequately.The
mottoofCenterLine is ‘test earlier andmoreoften’.

CenterLine, in the businessof testing tools, explains the increasedconcern by changes that happened
in software. Herecomes the time ofmodern bugs.Applications are oftenmulti-platforms: testing hetero‑
geneousenvironmentsgeneratesacombinatorial explosionofrequiredtests.GUItesting: it’s themostvis‑
ible part of an application but it’s harder to debug at an early stage. Distributed applications: some
performance relatedbugshappenonly with certain network traffic,hardto simulate. In the past, compa‑
nies concerned by quality were building their own testing tools, today they show interest in shrink‑
wrapped testing tools.

Contact CenterLine to get a copy of the report titled ‘Softwarecan seriously damage your business’or
to enquire on itsQualityCenter family of products.
» Tel: 001617 4983000 h t t p : / / www.centerline.com

GeneralMagic’ssoftware forWindows
eneral Magic is putting on the Web free to download, a pre-release version of its Magic Cap platform.
A pre-release of its Telescript Active Web Tools can be ordered from the Web. First commercial

releasesof bothproducts are planned for the first h a l fofthis year. MagicCap is acomplete communica‑
tion platformwhich supports email, fax, pagingand telephone. In addition,MagicCap forWindows can
interactwithAT&TPersonaLinkServices,apublic networkTelescript-basedserviceprovidingemail,fax
services and richcontent suchastext, digital ink,sound and animation.

The Telescript Active Web Tools are tools to createWeb services basedonagent technology (formore
onagents andTelescript seeEXEFebruary ’95).The tools includeagraphical IDE,theTelescript engine,
WebServerClassLibraries,theNCSAWebServer,on-linedocumentationandsamplecode.The IDEpro‑
vides a graphical user interface, source-level debugging, a class browser and a compiler. The Telescript
engine has a TCP/IP-based infrastructure which provides the foundation for active agents to move
betweenTelescript-enabledWeb sites.
»GeneralMagic:001408 7744043http:/ /www.genmagic.com¥MagicCap
http:/ /www.genmag ic . com/MCW/ »Active Web Tools http:/ /www.genmagic.com/awt

Deadline Inadequate Tedious Believe
pressures Tools it's the

responsibility
Two top reasons why developers of QA Group
do not like to test their code

PureSoftware ports itsUnix tools to NT
ure Software,knownfor i tsUnix softwarequality tools,will movemostof its productsto NT this year
following demands from customers going fromUnix toNT.The first tool for NT will bePurify/NT,a

run-time error detection software. Pure Software considers that there are three main technologies
involved in run-time error checkers: malloc wrappers, source code modifiers and object code insertion
(OCD, the patented technique used by Purify. Implementations of the technologies have an impact on
build-time and run-time performance as well as integration with debuggers. OCI is claimed to be com‑
prehensive,non-intrusiveand fast.

Purify/NTcancheck all code for memory leaks includingDLLs and third-party libraries. It supports
OLEclients andservers,multi-threadedapplications,programsrunningonmultiprocessormachinesand
the ability to launchthe debuggerwhenPurify detects an error.
»Purify/NT is scheduledfor the secondquarter of this year ¥PureSoftware is on 003123 5694300
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too!application development.
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designated # 1by Advanced Systems magazine?
A truly innovative development package, that’s what. The New SunSoft Visual WorkShop™ for C++. An event that is go ing to cause quite astir. Why?

First of all, because we have integrated SPARCworks/Visual, into our world-famous software development suite - at no extra cost. Second, because
the new Visual WorkShop for C++ gives you acomplete set of tools at aquality/price ratio that beats the competition hands down. Tools that let
you develop custom client/server applications m u c h quicker than before. Acomprehensive and extremely powerful environment that helps

@SunSoft
THE NETWORK IS THE COMPUTER™

you c o n s t r u c t , debug, tune and manage your applications. Fix and Continue, an advanced step-by-step
debug feature; runtime error checking; and an incremental linker that cuts down link edit time by90%. All in one
suite, these tools give you everything you need to o p t i m i z e y o u r work. And now you can try it free for 30 days

To find more and take advantage of our free 30-day trial,
call us or fill in and fax the attached coupon to: 0800 962760
© 1996 S u n M i c r o s y s t e m s , Inc. Sun, Sun Microsystems, SunSoft, the SunSoft logo, Solaris and SunSoft WorkShop are trademarks o r registered trademarks o f Sun Microsys tems, Inc. All SPARC

he SCD Compliant Logo, are trademarks or registered trademarks of SPARC International, Inc, All products bearing SPARC trademarks are based u p o n an architecture developed
of their respective owners.
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version 4.1.3) or Solaris 2 (version

2.3 or later) to run the free Try and Buy CD.
E-Mail
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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 or email editorial @dotexe.demon.co.uk.Unless your
letter is marked ‘not for publication’, it will be considered for inclusion.
Letters may be edited.

Software consciousness
Dear Sir,
It is amazing how ready Jules (along with
many other people) is to accept the notion
that a sufficiently complex computer (w i t h a
suitable program) wi l l one day be able to
become conscious and even to feel emotions
such aspain. (See Mayhem, February ’96.)

The origin of this idea seems to be that
any physical process, such as the operation
of the human brain, could in principle be
simulated on a computer. Obviously any
such simulation would be utterly impracti‑
cal unlessmany layersof detail (such as the
exact states of each individual a t om ) could
be averaged and omitted, however the
thought experiment alone seems at first
sight convincing.

Consider, however, some of the para‑
doxes that such ideas throw up. Suppose, for
example, you were to t ry to debug the pro‑
gram running on a conscious computer. As
you stepped through the pain sensing func‑
t ion would there be any one line which
would actually cause such amachine to suf‑
fer? If you took such a conscious program
and ran it on other hardware, would it re‑
experience the same conscious phenomena?

Despite the fact that manycomputer pro‑
fessionals seem to accept ideas broadly sim‑
i lar to Jules’, nobody that I have met
actually worries that their computer or their
program might be conscious and might not
like being closed down! How would we ever
know, since asJules points out, it would be
easy (but unconvincing) to program the com‑
puter to print ‘Ouch’ at an appropriate point.

It is fascinating that the eminent physi‑
cist and mathematician, Roger Penrose,
believes that the solution to this paradox
may be that certain physical processes
(including those involved in the phenome‑
non of consc iousness) are inherently non‑
computational ( and therefore impossible to
simulate on a computer).In particular, he
believes that quantum mechanics is not yet
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a complete theory, and that the full theory
wil l introduce a non-computable aspect to
physical reality. He has elaborated these
ideas in two books for (fairly intelligent) lay‑
men ‐ ‘The Emperor’s New Mind’, and the
more recent ‘Shadows of the Mind’.

DavidBailey
SoftwareDevelopmentManager,

SalfordSoftware
Email address supplied

It is equally amazing to me how readily
Mr Bailey, and others of h is religious
persuasion, re jec t the idea tha t
machines w i l l become conscious. It
seems to me that there a r e on ly two
possible states of real i ty; t ha t the nat‑
ura l b ra in is a machine w i th well-con‑
t ro l led states leading one to ano ther
( w i t h or without some degree of unce r ‑
tainty), or it is not, and processes take
place in the b ra i n w i t h no apparent
cause at all, and it is these ‘uncaused’
and ‘uncausable’ processes - amplified
through the undoubted deterministic
reactions - wh ich l i e at the hear t of
consciousness.

There is considerable evidence fo r
the fi rs t po i n t o f v iew, and no t v e r y
much for the second. But , let’s proceed
for the moment assuming the second is
true.My Bailey,Mr Penrose,andothers
c la im that these uncaused states l i e in
quan tum physics. Since researchers
started mapp i ng the m i n d and the
brain, they’ve a l l said that the bra in is
something;a fi l i n g cabinet, a photo ‑
graphic plate, a computer, and so on -‑
whatever, in fact, is trendy yet gener‑
al ly incomprehensible.They’ve a l lbeen
wrong; brains a r e brains, and that’s a l l
there is to i t .So, to claim that a bra in is
no th ing m o r e than a quantum ampli‑
fier is as w rong as a l l the other claims
have been, not least because modern
computer chips are , in the v e r y same
terms, also quantum amplifiers.

EXE: The Software Developers’ Magazine

If it is a program, consciousness
present ly r u n s on on ly a single p la t ‑
form; we t and squidgy brains. Machine
consciousness depends only on model‑
l i n g b r a i n chemistry ( a n d quan tum
effects) i f onebelieves that the program
can r u n *only* on that platform.That’s
indefensible.Mr Bailey’sparadoxesa re
simply wrong. We c a n apply the same
‘paradoxes’ to rule-based systems, to
neura l nets, and e v e n to mos t of the
common configurations in electronics.
It is a facet of programming in C that
each statement does one and only one
th ing ; e v e n so close a re la t ion as an
asynchronous para l l e l ne twork con ‑
founds such ideas as single-stepping
t h r o ugh a p r og r am , s o m o r e exot ic
hardware and models certainly do. Mr
Bailey,what evidence do y o u have that
y o u and I experience conscious phe‑
n ome n a i n the same way ; the w a y
you’re reasoning, I ’msure we don’t!

Dan ie l Dennett , w h o knows an
awfu l l o t m o r e about consciousness
than Penrose (because he’s taken the
t ime to perform well-designed experi‑
m e n t s ) claims tha t consciousness is
explicable in terms of machinery. Pen‑
roseandDennett disagree, and I watch
their arguments w i t h considerable
interest. I th ink Dennett is w inn ing ,
becausehe’s smarter, but bothDennett
andPenrosea r e smarter thanme,andI
suspect they’re smarter thanMr Bailey
too. But , in the final analysis, n o n e of
the four of usreal lyknows anythingfor
sure, so it ’s hard ly appropriate fo r Mr
Bailey to p o u r sco rn o ve r a n y one idea.
He shouldkeephis quantum amplifier
open. - Jules May

Freeplug
Dear Sir,
lenjoy the letterspageof anymagazine, and
EXE is no exception. However, my interest
wanes whenI discover halfway through a
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COMMEN T
letter that what I am reading is not the hon‑
est opinionsofMr.J. PublicEsq.,but actually
nothing more than advertising copy. I find it
odd to say the least that a magazine such as
yours, which presumably gleans the major
part of i ts revenue from advertising charges,
should blithely allow people to plug their
products free of charge simply by submitting
their copy in the guise of a ‘letter to the edi‑
tor’. This is quite apart from the fact that any
views expressed in the letter immediately
lose all credibility once the nature of the axe
beingground hasbeen revealed.

Could it be that you receive so few letters
that you have no choice but to publish these
blatant misuses of the system. If so, please
say so. I for one have plenty of opinions I
could letyou have. I also r u nabusiness,but I
would not besocrass astomention it’s name
or nature ina letter.

DaveMidgley
Macclesfield

I must admit t ha t we often do n o t
receive that man y letters. Usually we
can jus t fi l l the le t te r page. I am n o t
often in a positionwere I can just chose
the best letters. After saying that, I do
have feelings similar to yours bu t it is
n o t my intention to censorany letter. I
think that it is doingmoredamage to the
author ( a n d his/her company) than to
EXE!Lettersare only very l ight ly edited
ma in ly to fi t the layout and correct
(mos t ) grammar andspellingmistakes.

I welcome any letters, please if y o u
have anything to saydo send us letters.
Alternatively y o u might also be inter ‑
ested to wr i te opinion articles fo r the
SoapFlakes section of the magazine
( a b o u t 600words) .

In a way it ’s funny y o u should send
this letternow,asthis is probablyone of
the monthswe receivedthe most letters
and had to decide which ones got pub‑
lishedandwhich ones didnot! - Ed

Search engine for EXplodE
DearSir,
I have just logged onto to your online
EXplodEpagesandthey certainly offer anew
dimension in data access.

However, the main reason for my access
was to determine previous articles in EXE
regardingHTML.Havingsubscribed toEXE
for at least six years, the floor was rapidly
gettingfilledwith past issuesasI locatedvar‑
ious articles. But then I thought why not use
anon-line searchengine andhenceEXplodE;
but alas the articles donot appear to beelec‑
tronically indexed. May I suggest a future
enhancement?

RobertAllan
Emailaddress supplied
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Fory o u r in format ion,EXplodEis a spin‑
o f fofEXEmanagedquite independently
by C l i f fSaran (cliffs@exe.co.uk). I do n o t
have a n y mo re i npu t t han y o u i n i t s
design. The only current use of the Web
site by EXE is to make some code avail‑
able by ftp.
Ihavealreadymadethesamesugges‑

t i on some t ime ago. I th ink i t is a
plannedenhancementbu t I couldn’t tell
you more.

In six yearsof readingEXEy o u must
have had some s t r ong feelings on the
magazine. Do not hesitate to send me
some comments on EXE itself. I always
welcome input f rom readers ( e vennega‑
t ive ones, as l ong as they’re construc‑
t ive) . - Ed.

Anonymous SoapFlakes
Dear Sir,
As a subscriber, I am confused as to the con‑
tents of the ‘SoapFlakes’Comment Sectionof
your magazine.

Are the contributors canvassed (and paid)
for their views? If so, do we really need to
have their company names emblazoned on
the end of their comment? If , as I suspect,
they are not paid for their views on method‑
ologies/languages/tools ete ( v i ews which just
happento coincidewith what their companies
sell), thenwhy should they havewhat is effec‑
tively free advertising?

In either of the abovescenarios there is no
need for the company name to appear. You
shouldmake it aconditionofcomments being
entered in this section of your magazine that
company nameswill not beprinted. If people
are concernedwith the subjects they write in
about, they should accept that and still con‑
tribute articles.

Jonathan Jones
London W4

Most of SoapFlakes’ contr ibutors a r e
not paid. Persons who I meet as repre‑
sentative of the i r companiesand who
probably w r i t e t he i r SoapFlakes on
company time usually do not ask to be
paid and are not. I feel it is only fa i r on
the reader to point ou t any involvement
which couldbias the views expressed.

The column is open to everyone to
contr ibute, I would gladly receive an
article f r om yoursel f i f y o u w ish to.
Employeesof companiessell ingmethod‑
ologies, languages,tools... haveopinions
on software development issues which
wi l l , of course, influence their compa ‑
nies b u t also the software i ndus t r y at
large - if they a r e successful, that is.
I t r y v e r y hard to convince Soap‑

Flakes’contributors that thebestway for
them to express their opinion in EXE is
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by wri t ing technical n o nmarketingarti‑
cles.Notall areconvinced,you r letter is a
clear message in that direction. - Ed.

OO & C++
Dear Sir,
Your magazine’s content continues its inex‑
orable drift towardsbeingaspecialist publica‑
tion for those interested in object-orientation.

As yet, I have seen norealistic articles on
object-oriented databases, somethingI am
particularly interested in. You seem to put
too much emphasis on C++ and other such
languageswhich concentrate on classes.

I want a publication that solves the prob‑
lems of objects over relational database
tables.

I therefore will not be renewing my sub‑
scription after several years of taking your
magazine.

PaulLancaster
West Sussex

I am so r r y t ha t y o u waited ‘several
years’ to sendusa letter. I hopethat the
art ic le ‘The rewards of persistence’ in
the February issue answered some of
y ou r questions regardingOODBMSs.We
do co v e r regular ly object-orientation
andC++ asboth arev e r y important con ‑
cerns of the software industrybu t this is
definitely not a n e w trend aswitnessed
by themo r e than two-year o ld subscrip‑
t ion flyer picturedabove.- Ed.
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F E A T U R E S

From application-centric
to document-centric,

software is getting broken
into components.

Karl Dallas reviews the
technologies available for

putting together documents
from various parts.

Components:
OLE & alternatives

n a m a z i n g thing happened at
Disney World in Florida in
January. Lotus, bought by
IBM last year for ¢
dollars, took time out at the

annual Lotusphere c o n v e n t i o n to announcea

5 billion

new components strategy that will allow
users to embed rudimentary spreadsheets,
charts, c o m m e n t s , drawn i m a g e s , projects,
data queries, or file viewers in documents.

Why amazing? Simply because Lotus is
going with Microsoft’s OLE2 technology
rather than IBM’s supposedly more powerful
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OpenDoc, which it has been developing in
conjunction with Apple, Novell (who has gone
rather quiet on the subject s i n c e selling its
desktop applications business to Corel), and,
most recently, Oracle.

It may be early days yet to s ta r t writ ing
offOpenDoc asdead in the w a t e r, since Apple
i s still very much a c t i v e , has j u s t shipped
OpenDoc for the Macintosh and has made
available to download betas of its OpenDoc
Web browser, unfortunately-named Cyber‑
Dog. But the Lotus a n n o u n c e m e n t and its
pro-Microsoft thrust does bringback to centre
stage the whole question of components ( o r

parts, as OpenDoc calls them), and how the
rise o f OLE2 affects the p r o g r a m m i n g com‑
m u n i t y , especially those working outside
Microsoft’s Windows bailiwick.

Rough but ready
OLE is a typical Microsoft solution: a bit
rough but at least it’s ready. And it has the
m e r i t of being so user friendly that many
lay users don’t realise that they’re doing
anything remarkab le , when they cu t a
range from an Excel spreadsheet, say, and
paste it into aWord document. Many don’t
even know that if they double-click on the
embedded i m a g e , they can then proceed to
edit i t , n o r that if they link it instead of
embedding i t , no t only will the s i z e of the
destination document beheld down, but the
linked i m a g e will be updated each t i m e it is
opened.

The roughness comes in when you
attempt to open such a document on a system
that doesn’t have the OLE server application,
or one that doesn’t support OLE at all, such
as a Macintosh or Unix box. If the object has
been embedded, then its i m a g e will display
but it can’t be edited. The same thing will
happenif the document including the linked
file is transferred to a system where the
server data can’t be found, even if both are
r u n n i n g Windows and Word.

The familiar OLE function is basically an
‘out-of-process’ application: whena client
requests an object, an OLE server application
obliges. This has always r u n on the local
machine hitherto, but thanks to the ‘remote
automation’ feature of Visual Basic 4, it can
now run on a remote machine. (See the box on
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VB4 and OLE automation on page 22 for
indicationsonhowthis works.)
An important new feature of OLE with

Windows 95 and NT 3.51 is in-process OLE
servers, or OLE DLLs. To an OLE client,
these look like a regular out-of-process OLE
server, but perform much better since they
become part of the requesting application’s
memory space. )An ‘out-of-process’ applica‑
tion requires a second program in a separate
memory space.)

SoftwareAG is workingwithMicrosoft to
enable OLE onUnix platforms, but the lack
of an object broker or an object repository, to
manage the networked objects, is proving
something of a stumblingblock. NeXTCom‑
puters’NT-basedD’OLE,in conjunctionwith
its Portable Distributed Objects (PDO)
server, may prove to be a more viable solu‑
tion, especially since it is already shipping,
and at a near-budget price of $499 a system.

Network OLE
Microsoft’sownnetworkOLEhasbeensome‑
what delayedin coming, though thepromised
Marchbeta ofWindowsNT 4.0will probably
includesome networkOLEcapability.

This w i l l use RPC (remote procedure
calls) to establish communications between
application server objects and client front
ends in the same way as interprocess com‑
municationsbetweenWindows applications
on the same computer. Companies like
Hyperdesk (now part of Ftp Software) have
embodiedproprietary formsofnetworkOLE
in their products (suchasGroupWorks),and
ofcourse client-server database systems like
Gupta’s SQL Windows have had the capa‑
bility to pass RPCs for some time, but they
often require coding in C or C++ to fully
exploit RPCs. NT 4.0 wil l embody the tech‑
nology where it belongs, in the actual oper‑
ating system.

Whether this will only r u noverMicrosoft
networks,orwill also functionover other net‑
works such asNetWare, remains to beseen,
but initially I would imagine the former.

Meanwhile, the Enterprise edition of
Visual Basic 4 has made available a three‑
t ier amendment to the previous two-tiered
client-server modelplus features likeversion
control, remote automation, a component
manager, remote data objects (RDO), and
remote data control for RDO access to
SQLserver and Oracle tables to make this a
truegroupware-development technology.The
three-tier model separates what it calls busi‑
ness processes (actually OLE automation
servers) fromboththeback-enddata services
and the front-end presentationto the user

More thanoneserver cancarry the sort of
rules and processes that wil l mediate
between the server tables and the presenta‑
tion on the client workstation, sonetwork
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traffic can be minimised by placing them
wheremost appropriate.

Surprisingly, you can’t create VB4 OLE
customcontrols,or OCXs,with the language.
For that you needMicrosoft's OLE Custom
Control Developer’sKit providedwithVisual
C++ 4.0. Or better still Delphi2.0, Borland’s
newrapidapplicationdevelopment system:a
faster,more object-orientedandin some ways
easier-to-use Pascal equivalent of VB4which
includes a true compiler. A far neater solu‑
tion than the p-code interpreter still required
forVisualBasic (see the articleDelphi2.0’on
p24).Delphihasits ownVCLs (visual compo‑
nent libraries), which are in some ways
faster rivalstoVB4’sOCXs.However,though
VCLs deliver better performance than OLE,
they can be shared only with other Delphi
applications.

Just as Visual Basic’s remote data
automation objects can take advantage of
remote procedure calls, Visual C++ can be
used to build remote OLE objects for Visual
Basic,makingit agood choice for thosebuild‑
ing client-server applications (especially for

FEATURES
developers who want to stay within an all‑
Microsoft environment).

Not analternative but apowerfulcomple‑
ment to VB4 for programmers building
client-server applications is Select Software’s
Select OMT dedicated modelling toolset.
Though it will r un with VB3, it works best
with VB4 (for instance it is not necessary to
iterate through specific operators, using the
f o r each inconstructallows iterationofan
object). It starts by presenting questions
about the data to bequeriedand the answers
sought, andends upby generatingthe neces‑
sary VB code to implement remote automa‑
t ion using James Rumbaugh’s object
modellingtechnique.

Oberon & PowerBuilder
One product which allows creation of both
OpenDoc parts and OLE components
directly, without any intermediate code gen‑
eration, is the compiler from Oberon
Microsystems of Ziirich. Oberon Microsys‑
tems is also responsiblefor theCorba-compli‑
ant Oberon modular language developed by

Glossary
Modelis Microsoft’sproprietary,

LE,Microsoft’sobject linkingand em
sroker, includes licensedCOM t e c h

E and the Corba technologies. Dist
tedversionofNT,codenamedCairo.

of theOrbix client in theJavape
hasindicatedthat it is unlikelyto s
d still evolving.

lodel is a language-neutral and platfo

0SOM. Distributed object support
JMclasses shippedwith the SOMobjects
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Alternatives to OLE
D’OLE
D’OLE is NeXT Computer’s Object Linking and Embedding‑
server software, a proprietary application-development environ‑
ment, allowing developers to link Microsoft OLE applications
created on a Windows NT platform with OLE applications on
other NT systems across a network. A Windows 95 version is
promisedfor summer ’96.
DOLEapplicationscanalsobelinkedthroughan intermediate

PortableDistributedObjects(PDO)server toUnix-basedprograms
created in NeXT’s OpenStep object-oriented programming envi‑
ronment. Via the PDO server, these applications can make live
callsto Corba-compliantobjects across an enterprise network.
Local machine calls are translated by D’OLE into object

requests in NeXT’s format, which are then sent through the net‑
work to another D’OLE server or to a PDO server on a Unix
machine.

At less than 500dollars per system, this is aremarkably inex‑
pensive solution to somethingwhich has so far been an almost
unsolvableproblem.Since it has just shipped, it has not been pos‑
sibleto evaluateit at press time,but it hasanextremely attractive
specification.

Intelligent PAD
IntelligentPadisanattempt tomirrorthe biological functions of
naturalselection in software development. RichardDawkins’ con‑
ceptof ‘memes’ (theequivalent in society of the species’ genepool)
was taken as a model, with their capability to replicate and to
recombinethemselves, and to benaturally selected by their envi‑
ronment.The first [Pad implementation was in Smalltalk 80, but
development versions have been created using SmalltalkAgents,
andin C++usingInterViews.Fujitsuand Hitachi Software Engi‑
neeringarenowdevelopingmutually compatible products for PC,
Macintosh,andUnixworkstations.
A typical [Pad could be represented on screen by a bookshelf

andbooks which have all been constructed by pasting various
primitives. An opened book could bedefined asa composite pad
with as c r o l lbar onthe left a n dadiagram ( e gam a p )on the right
page.
Any primitive can becut and pasted into any other [Pad and

still be functional, even when transferred to a ‘foreign’ system.
Whena pad is pasted on another pada linkage is constructed
betweenthesubpad(‘child’)andits ‘parent’ pad.Thechild cansend
eitherase t *connects lo t orgimme “ c onne c t s l o t messageto
itsparent, while the parent pad can send s o m eof i ts children an
updatemessagewithoutany parameterwhen its statechanges, to
propagate an update event. Other standard messages are move,
copy,delete,h i de ,show, open, c l ose , r e s i z e , andp a s t e .
Every independent function has to beimplementedasan inde‑

pendent padsothat its generic function may beapplicable to any
pads.Interoperabilitybetween[Pads andOpenDoc parts hasbeen
announced.

OpenDoc
OpenDocis astandardset upbyIBM,Apple and (initially)Novell,
asavendor-neutral, openstandard for compounddocuments com‑
posedof almost any type of data, such as tables, charts, text, 3D
graphics,sound,orevenvideo,eachofwhichcanbeedited in-place.
Several people can work on different parts of a document at the
sametime,andunlikeOLE, severalembeddedobjects can beopen
foreditingsimultaneously.
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To develop the project, the three part‑
ners set up CI Labs (Component Integra‑
t ion Labs), which technically owns the
standard.

Strictly speaking, because it wasn’t
designed to be extended through inheri‑
tance, OpenDoc isn’t an object-oriented
framework. But it does act asanobject-orientedinterfacebetween
part editors that can bewritten in different programminglan‑
guages andby different organisations on differentplatforms.
Users can runscripts to co-ordinate the actions of various part

editors, either within a document or across a network andeven
across platforms.This is particularlyvaluable in workflowapplica‑
tions. A lot ofOpenDoc scriptingdraws uponApple’s work onOSA
(OpenScripting Architecture), a series of librarieswhich includes
AppleEvents(astandardcallingconventionallowing applications to
call one another over anetwork or onasinglemachine),anEvents
Manager to simplify the process ofmaking andreceiving Apple ‑
Events calls, and a library which allows different scripting lan‑
guages tocall one another and which can even beused to plug other ‑
scriptingarchitectures intoOSA. This is how the OLE2.0automa‑
tion interfacewill betaken onboardbyOpenDoc.
The beta versions for Windows, and the shipped versions for

MacintoshandOS/2, are very impressive in theway in whichthey
activate parts asthe mouse cursor passes over them, without any of
the double-clicking, right mouse-buttonmenus, or other familiar
(and unfriendly) conventions associated withWindows. In this, it
works more like XWindow than either theMacorMicrosoftWin‑
dows GUIs.

Incidentally,CI Labshasbeenworkingwith theObjectManage‑
mentGroupto interoperatewith theCorbastandardandt h eXCon‑
sortium to build links betweenOpenDoc and the Frescocompound
document standardbeingproposedformachinesr u n n i n gXWindow.

OpenDoc parts are contained within frames, and even if these
overlap,theoverlappingpartscanbeactivesimultaneously,whichis
very important formultimediadocuments.The most important thing
about OpenDoc, however, is that eachpart is fully functional, soi fa
Macuserrece ivesa document with avideo player part from a Unix
user, it will still work onbothplatforms,and even allow editing.

Currently, most OpenDoc activity is for the Apple Macintosh,
simply because of the availability of the Container Application
Library (CALib),which allows traditional Macapplications to add
OpenDoc support comparatively quickly.
CALib-basedapplicationscan’t themselvesbeembedded,which

is possible with ‘pure’ OpenDoc applications made up purely of
‘OpenDoceditors’ components.

Apple is currently workingonanOpenDoc/OLE interoperabil‑
i t y layer, to allowOpenDoc parts tobeusedwhereverOLE is used
right now. When this is ready, it will be possible to embedOLE
servers into aMacapplication without needingany special imple‑
mentationof OLE support.

OpenDoc addresses problems of storage compatibility between.
different platforms by creating an open meta-format based on
Bento, a compound-document storage format developed at Apple
and designed to address the combinationof sequential andparts‑
baseddata,withsupport formultimedia,andtheab i l i t yto work on
many platforms. To allow the insertionand deletion of data any‑
where in the file without having to move the actual data around,
the systemmaintains a table of contents (notunlikethefilealloca‑
tion table system under DOS).
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VisualBasic 4 and OLE automation
alBasic’sremoteautomation looks like local OLE automation to the client.OLE.
machinemanages calls between two processes transparently by the p r o v i s

ubcombination for each sideof the object connection.

Single Computer

OLE client process

Object reference ( D i mXAs New A)

1-Remoteautomation with OLE

OLEserver process

automation needs the intervention of an Automation Manager on a
whichrelaysrequests from the remote automation proxy on the local

ding remote automation stub object on the server. Return values are
cy ie Automation Manager, and returned to the OLE client through the 1
lation proxy.Neither client nor server is awareof the remotenatureof the con

Object reference ( D i mxXAs New A)

2- The roleof theAutomationManager

to be registered in theWindows Registry.
includesa number of utilities for registering, cataloguing, and exporting r
ncomponents, includinga client registration utility, remote automat

Prof. Niklaus Wirth at the Swiss Federal
InstituteofTechnology (ETH)asreplacement
for PascalandModula-2.

Oberon/F, a document-centric integrated
development system for Oberon (used by
NASA, among others) is a run-time environ‑
ment for Oberon components, providing an
object-oriented framework, simplifying the
development of components for interactive
applicationssuchasclient software.Oberon/F
uses platform-independent APIs for develop‑
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ment, mainly for the Microsoft Windows and
Apple Macintosh environments. Support for
COM/OLE and SOM/OpenDoc is in the
pipeline.

Currently, the bestmulti-platformequiva‑
lent to OLE is Powersoft’s new PowerBuilder
5.0, which allows PowerBuilder objects to be
deployedonWindowsNT,Unix,or Macintosh,
using the company’s own object request bro‑
ker to establish communications between
applications and distributed objects. The pro‑
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gram compiles to
native binary code
by first generating
Ccode, then passing
that code behind the
scenes to the Wat‑
com 32-bit C com‑
piler to provide
better performance at the expense of more
complex tuning and debugging. Currently,
PowerBuilder uses a proprietary form of
object brokering, but compliance with the
Common Object Request Broker Architec‑
ture (Corba) is promised in future.

It would benice to beable to point to a
work-around that made OLE work on non‑
Windows systems, and soon, but there isn’t
any such easy fix. There’s a lot that can be
done with OLE, but it’s far from being the
ideal solution.One day, hopefully, everyone
will befully Corba compliant, and IBMand
Microsoft will have sorted out their differ‑
ences and madeCOM andSOMequivalent
to each other. When Nelson gets his eye
back,as the old sayinggoes. Don’tholdyour
breath, as the more contemporary slogan
says.

OpenDoc, the exception?
While Microsoft seems to be ahead with
over 400 OLE-compliant applications,
OpenDoc claims a similar number of prod‑
ucts in the pipeline, but if nooneelse joins
Apple at the party, it could becomeanother
of those innovative ideas that only Mac
users get the benefitof.Of course OpenDoc
is the better technology, but that’s noguar‑
antee of success. Look at Betamax video
tape standard, and for that matter OS/2,
for examples of superior technology which
were trounced by the technically inferior
VHS tape and the (s t i l l ) remarkably buggy
Windows. Forprogrammers, here andnow,
OLE is available today, andwhat may hap‑
pen tomorrow is only a gleam in LouGerst‑
ner’s eye. Tomorrow never comes, they say,
but perhapsOpenDoc will prove the excep‑
tion to that unhappy rule. a

KarlDallashas been writingabout comput‑
ers since hetaught himself Basic onan8
KB CommodorePETin 1979.He currently
runs his ownWebpublishingandWWW
design consultancy business
( U R L http:/ /www.houstonmedia.com).

Thanksfor their help in preparing this
article toEricSoldan,President, 6prime
Corporation,who specialises in OpenDoc
development, and to DouglasC.Schmidtof
Washington University, St Louis, for his
expertise in the useofmulti-threadedOrbix
andACE in the implementationofconcur‑
rent Corba applications.
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Borland’s new Delphi 2.0 is
the 32-bit version of its
successful environment.

Dave Jewell is havinga first
look at this spanking new

development system

n the words of Jon Honeyball, friend
andfellowjournalist, ‘Delphi2.0 takes
down Visual Basic’s trousers and
gives it the spanking it deserves’.
Somewhat colourful perhaps, but

none the less true. Ever since the launch of
Delphi 1.0,Borlandhasbent over backwards
to avoidopenly pittingDelphiagainst Visual
Basic, perhaps for fear of incurring
Microsoft’s wrath. For example, the latest
press release for Delphi2.0 states that it now
executes code up to 50 times faster than ‘p‑
code interpreters’. P-code interpreters? Are
we talking about UCSDPascal perhaps? Of
course not ‐ this is just a thinly veiled refer‑
ence to Visual Basic. The fact is that Delphi
2.0 leaves Visual Basic 4.0 with a very sore
bottom indeed.

Three of the best...
Delphi2.0 is the new,32-bit successor to Del‑
phi 1.0.With an all-new 32-bit compiler, full
support for the new Windows 95 common
controls, multi-threading and OCX, it all
adds up to avery powerful development sys‑
tem.YoucanhostDelphi2.0underbothWin‑
dows 95 and NT, and create executables
which runonbothplatforms.LikeDelphi1.0,
the new system can also be used to create
‘straight’ 32-bit Pascal programs and 32-bit
DLLs such as the .CPL ‘applets’ usedby the
ControlPanel.

Delphi2.0comes in three flavours;firstly,
there’s ‘Delphi Desktop’ which, according to
the Borlandliterature, is aimedat the begin‑
ningWindows95andNT developer.Don’t let
this fool you ‐ it’s avery capable system in its
own right.The realemphasis is on the single
developerworkingin isolation.Liketheother
two variants, it’s bundledwith a copy of Del‑
phi 1.0 to aid in writing code that’s portable
between 16- and 32-bit platforms, and
includes a copy of the highly coveted Object
PascalReferenceManualwhichwas missing
from the original product release. (The bun‑
dled version 1.0 is just that, none of the new
featurespresent in Delphi2.0 are there if you
want togenerate a 16-bit software. Applica‑
tions produced byDelphi 2.0 will generally
not r un on Win32s, for instance the new ver‑
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sion of the DatabaseEngine ismulti-thread‑
Ed.)Youalso get over 85standardVCL com‑
ponents, theWindows 95commoncontrols, a
new, hierarchical Database Explorer pro‑
gram for easy database browsing and main‑
tenance andfull support for OLEautomation
andOCX controls.

What you don’t get is the VCL source
code, a 32-bit version of Winsight (Borland’s
message monitoring utility), ODBC support
or a 32-bit versionofReportSmith.For these,
you needto climb the next rungof the ladder
‐ Delphi Developer. This is aimed more at
team-based development and also includes
an expanded Open Tools API (for plugging
third-party utilities into the IDE), a team
development interface (which requires Inter‑
Solv PVCSfor version control management),
a special Windows 95 compatible, ‘lite’ ver‑
sion of InstallShield called InstallShield
Express and the single user local Interbase
Server. It also comeswith theequally coveted
referencemanual for VCL ‐yum!

Movingup to the Client/Server Suite 2.0,
you'll also receive32-bit SQLLinks,Intersolv
PVCS, an SQL version of ReportSmith and
other client/server relatedgoodies. Since the
Desktopversion is aimed at the single devel‑
oper, I think it would have beenmore sensi‑
ble to includeWinsight and the VCL source
code into the entry-level package.

Formdiscipline
One of the most intriguing new capabilities
of Delphi 2.0 is the long-awaitedform inheri‑
tance capability.Youcannow inheritfroman
existing form all the properties andmethods
of the form, along with the properties and

EXE: The Software Developers’ Magazine

methods of its constituent controls. You're at
liberty to change component properties or
addcode to thevarious methodsbutyou can’t
completely removea control which is inher‑
ited froman ancestor form. If you generate a
new event handler for an inherited form (for
example, an OnCrea te handler), Delphiwill
automatically add the i n h e r i t e d keyword
to the start of the new handler to represent a
call to the ancestor method.Eg:

p r o c e d u r e TForm2.FormCreate ( S e n d e r : Tob ‑

j e c t ) ;

b e g i n

i n h e r i t e d ;

end ;

The form inheritance capability works even
at design time sothat you can create a form
with various components and then, within
the same project, create a new form which
inherits fromthefirst. If you resizethe ances‑
tor form, move controls around or add and
delete components, the descendantwill faith‑
fully mirror every change that is made ‐ it’s
quite fun to watch.

If at any time you change a descendant
property (either of the form itselfor in acom‑
ponent), then you effectively ‘unhook’ that
property from the inheritance mechanism.
An unhooked property no longer tracks
changes in the ancestor form. You can
‘rehook’ a property by usinga right-click
menu option ( ‘ rever t to inher i ted ’ ) on the
Object Inspectorwindow, or youcanbringup
the same menu option on the form window
itself. In the first case, only the specifiedprop‑
erty is reverted. In the secondcase, the entire
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Figure 1- TheDatabaseExplorer can beused to browseand
maintainAttribute Sets. Here,you can see some of the attributes
for the CUSTOMERCustNofield.

Automation Component DataModule DLL

ne @ae

Figure2 - The new ObjectRepositoryacts asa ‘grab bag’ in which
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Underthe hood- CversusPascal
Borlandstates that Delphi 2.0 now sharesitsback-end code generator with the
company’s C/C++ compiler. | thought it would beinterestingto doadirect com‑
parison of the code generated by the two different compilers. For the purposes
of thiscomparison, | usedBorlandC++ 4.53 (the most recent currently avail‑
able) and a late beta version of Delphi 2.0. | set up the compiler switches
(wherepossible)to generate the smallest possiblecode.

In the p a s t ,the 16-bit Borland Pascal compiler never generated spectacu‑
larly good code. It was particularly poor at accessing fieldsof a data structure
through a ‘ar’ pointer, often reloadingboththe segment andaddress registers
p r i o rtoeach access.Naturally,all thissegment register nonsense disappears in
the wonde r f u lworld of 32-bit software, but | nevertheless thought it would be
interestingt osee how the two stacked u pwhen i n i t i a l i s i n gthe fieldso fastruc‑
ture throughapointer.

The resultso fthis i n v e s t i g a t i o nare shown i nListings1 and 2o nthe next
page.It would have been possible to simplify the Pascal code significantly‐ the
moduleinstancehandleisan implicitglobalvariable inPascal/Delphiprograms,
eliminating the need topass it asaparameter. Also, the PascalWITH statement
could have been used to simplify the references to each fieldof the data struc‑
ture. However, this is only a semantic convenience and doesn’t significantly
affect code generation so |left the two routinesas alike aspossible.

You'll see that, if anything, the Pascal version of the routineis slightly more
efficientthan theCequivalent.This isprimarilybecauseBorlandmovedover to
a register-passing strategy when the compiler was re-written. The compiler
d e t e c t sthat there are nolocalvariables in the routine and ‐ since register pass‑
ing is beingused ‐ it doesn't bother to establish astack frame in the EBP regis‑
ter. This, in turn, means that there’s noneedto saveand restoreEBPonentry
and exit tothe routine.

One interesting anomaly is the initialisation of the 1pszMenuName and
1pszClassName fields towards the end of the routine. The C++ compiler
copiesthe requiredoffsets directly intothe 32-bit pointer locations whereas the
Delphicompiler uses two instructions to achieve the same effect, over-writing
EAX in the process.This discrepancy might beexplained by the fact that the
Delphi compiler automatically stores string constants into the code segment
avoiding string duplication. Asyou can see, the Delphi compiler is capable of
g e n e r a t i n gusing the ‘all-in-one-go’ instruction form ‐ it was used earlier when
setting upthelpfnWndProc field.

| also performed a number of other tests and came to the conclusion that
there is nosignificant difference in code quality between the current C++ com‑
piler and Delphi 2.0. The only thing that really sets the Delphi compiler apart is
itsability to deliver the same high-quality code in amere fraction of the time
r e q u i r e db ythe C++ system.

you can store data modules, components, often-usedforms andsoon.

property reverts to its inherited state. It’s a
very flexiblemechanismwhichmakes it very
easy to encapsulate a form’s functionality
into a ‘canned’ component.

If you’re a seasoned Delphi 1.0developer,
youwon't notice avast number of changes to
the IDE.There’s a new, ‘Win95’ page on the
Component Palettewhich provides access to
Windows 95 progressbars, tree views, image
lists, richedit controls and all the other new
goodiesprovidedbyWindows95. It’spossible
to set up ‘rich text’ in the rich edit control
usingthe IDEalone,althoughin the latebeta
which I’musing for this review, it can be a
rather cumbersome process. A much better
idea is to simply import an existingRTF file
into the Lines property of the component.
Just to showyouthevariousWindows95con‑
trols working, Delphi2.0 includesan impres‑
sive new demo program called Resource
Explorer. Full source code of this demo pro‑
gram is included, includingall the meat and
potatoes information on how to browse and
manipulate resources inside a 32-bit PE exe‑
cutable file. Incidentally, this demo program
also includes source code showinghow to cre‑
ate a ‘splitter’ window, something that Bor‑
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land inexplicably left out of its component
roundup. It would bevery little work to turn
this code into a proper splitter component.
The Component Palettealso sports anew

‘OCX’ page containing a number of sample
OCXs, including charting components.
Charts seem tobeestablishingthe same rela‑
tionship to OCX technology that stacks,
queuesandlinkedlistclasseshavewithC++!

Another interesting new feature is the
ObjectRepository.This is a similarconcept to
the existing Gallery, but more general pur‑
pose.Youcan store often-used forms into the
ObjectRepositoryalongwith DLLs,data dic‑
tionaries, thread objects and more. You can
add new pages to the Object Repository and
rearrange things asyou like.

Thread objects?This is themechanismby
which Delphi 2.0 implements multi-thread‑
ing. To build a multi-threaded object, just
select the NewThreadObject from theObject
Repository (see Figure 2). Anew keyword,
Th readva r, has been implemented sothat
you can build thread-local storage into your
applications. The new debugger, shipped
with Delphi 2.0, fully supports threads. If
youre interested in how to build a multi‑
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threaded application using Delphi, take a
look at the visual sortingdemo which comes
aspart of the package.This provides avisual
display of three different sorting algorithms
all in action at the same time, each using a
different thread. If you’re no t sure why
QuickSort is sonamed, then the demo will
dispel any doubts you may have about the
superiority of this algorithm!

Database issues
With Delphi 2.0, Borland has added a new
meta-layer ( i ts terminology) to the database
architecture. Effectively, the new DataMod‑
ulesencapsulate the business rules and data
access restrictionsthat youwant toapply toa
particular dataset (seeFigure3). By logically
separating business logic rules from the
graphicaluser interfaceontheonehand,and
from the underlying database design on the
other, it becomesmucheasier to enforce com‑
pany policies across distributedapplications.

This goes handin handwith the newData
Dictionary concept. The DataDictionarypro‑
vides permanent storage of attributes for
each displayed field. This might contain
information suchasthe minimumandmaxi‑
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as PASCAL RegisterFarClass (HINSTANCE hInstance, LPWNDCLASS cls)

c l s - > s t y l e = CS_HREDRAW | CS_VREDRAW;
>IpfnWndProc = DefWindowProc;

¢ls->chCleExtra = 0;
els->cbWndExtra = 0;
¢ls->hinstance = h ins tance ;
‘¢ls->hIcon = LoadIcon ( h I n s t a n c e , MAKEINTRESOURCE ( 1 0 0 ) ) ;
cls->hCursor = LoadCursor ( 0 , IDC_ARROW);
¢ls->hbrBackground = GetS tockOb jec t (GRAY_BRUSH);
¢ls->1pszMenuName = “ S u p e r Wo m b a t ” ;
¢ls->lpszClassName = “SuperWombat”;
r e t u r n Reg is te rC lass ( c l s ) ;

F E AT U R E S
funct ion RegisterFarClass ( h i n s t a n c e : H I n s t ; v a r c l s : Tw n d C l a s s ) : B o o l ;

c l s . s t y l e := cs_HRedraw or cs_VRedraw;
cls.1pfnindProc := @DefWindowProc;
cle.cbCleBxtra i= 0;
cls.cbWndExtra := 0;
cls.hInstance :+ h ins tance ;
e ls.hIcon : = LoadIcon ( h I n s t a n c e , PChar ( 1 0 0 ) ) ;
els.hCursor += L o a d C u r s o r ( 0 , I D C _ A r r o w ) ;
¢ l s . h b r B a c k g r o u n d : = G e t S t o c k O b j e c t ( G r a y _ B r u s h ) ;
cls.1pszMenuName := ' S u p e r W o m b a t ' ;
cels. lpszClassName ‘SuperWombat  ' ;
RegisterFarClass := Bool (Reg is terC lass ( c l s ) ) ;

; e n d ;

0000 55 push e b p
0001 &b ec mov ebp,esp 0000 53 p u s h ebx
0003 53 push ebx 0001 56 push e s i
0004 sé p u s h e s i 0 0 0 2 Bb da mov ebx, edx
0005 8 b 5 4 0 c e r a t e o r a t a n e ) 0004 8 b £ 0 mov e s i , e a x
0008 8 b 7 5 0 8 mov e s i , +8H[ebp] 0006 ¢ 7 0 3 0 3 0 0 0 0 0 0 mov w o r d p t r [ e b x ] , 0 0 0 0 0 0 0 3 8
000b c¢7 0 3 0 3 0 0 0 0 0 0 mov d w o r d p t r [ e b x ] , 0 0 0 0 0 0 0 3 H 000¢ ¢ 7 4 3 0 4 0 0 0 0 0 0 0 0 mov dword p t r + 4 H [ e b x ] , o f f s e t DefWindowProc
0 0 11 ¢ 7 4 3 04.00 0 0 0 0 0 0 mov dword p t r + 4 H [ e b x ] , o f f s e t DefwindowProca p i t a 2 2 0 0 x o r eax, eax
0018 3 3 c o fi e s ooteeser gate 0 0 1 5 8 9 4 3 0 8 mov + 8 H [ e b x ], eax
001a 8 9 4 3 0 8 mov + 8 H [ e b x ], eax 0018 3 3 c O x o r eax,eax
001d 3 3 c o x o r eax, eax Q01a 8 9 4 3 0 c mov + 0 c H [ e b x ] , e a x
001£ 8 9 4 3 O c mov + 0 c H [ e b x ], eax 001d 8 9 7 3 1 0 mov + 1 0 H [ e b x ] , e s i
0022 8 9 7 3 1 0 mov + 1 0 H [ e b x ] , e s i 0020 6 a 6 4 p u s h 000000648
0025 6a 64 p u s h 00000064H 0022 56 p u s h e s i
0027 56 push e s i 0023 8 00 00 00 00 c a l l Load Icon
0028 8 0 0 0 0 0 0 0 0 c a l l Load Icona 0028 8 9 4 3 1 4 mov + 1 4 H [ e b x ] , e a x
002d 89 43 14 mov +14H[ebx] ,eax 002b 68 00 7£ 00 00 push 00007£00H
0030 68 00 7£ 00 00 push 00007£00H 0030 6a 00 p u s h 00000000H
0035 6a 00 push 00000000H 0032 8 00 00 00 00 c a l l LoadCursor
0037 e8 00 00 00 00 c a l l LoadCurso ra 0037 89 43 18 mov +18H[ebx] ,eax
003c 8 9 4 3 1 8 mov + 1 8 H [ e b x ] , e a x 003a 6 a 0 2 push 00000002H
003£ 6 a 0 2 p u s h 000000028 003c 8 0 0 0 0 0 0 0 0 c a l l G e t S t o c k o b j e c t
0041 8 0 0 0 0 0 0 0 0 c a l l G e t S t o c k o b j e c t 0041 8 9 4 3 I c mov + 1 c H [ e b x ], eax
0046 8 9 4 3 1 c ace a c chal eax 0044 b 8 6 0 0 0 0 0 0 0 mov eax,o f f s e t L 2
0049 c7 43 2000 00 00 00 mov w o r d p t r +20H[ebx] ,o f fse t 11 0049 89 43 20 mov + 2 0 H [ e b x ] ,eax
0050 ¢ 7 4 3 2 4 0 c 0 0 0 0 0 0 mov dword p t r + 2 4 H [ e b x ] , o f f s e t L 2 004e b 8 6 0 0 0 0 0 0 0 mov eax,o f f s e t L 2
0057 53 ‘pau: labo 0051 89 43 24 mov +24H[ebx] ,eax
0058 8 0 0 0 0 0 0 0 0 c a l l R e g i s t e r C l a s s A 0054 5 3 push ebx
0054 o f b 7 c o eowee a n i a : 0055 8 0 0 0 0 0 0 0 0 c a l l R e g i s t e r C l a s s
0060 5e pop e s i 005a Of b7 cO : movzx eax, ax
0061 5b pop ebx 005d Se p o p e s i
0062 54 pop e b p (005e Sb pop e b x
0063 c2 08 00 ret 005f 3 r e t0008H

Listing 1 ‐ Codegenerated byBorland C++ 4.53

m u m values ofa field, preferences for how
that field is displayed and soforth. By storing
field attributes in this way, you get a more
consistent application development environ‑
ment.Borlandalsostates that network traffic
at run-time is reduced because data valida‑
tion can beoptionally performed at the client
rather than on the server.

Other goodies for database devotees
include an SQL Monitor for tracing calls
between the client and the database server.
You can use the monitor for debugging SQL
statements or for performancetuningbyopti‑
mising the SQL transactions that are taking
place.Various trace options allowyou to spec‑
i fy what categories of information are
reported. The report log can be saved and
printed for subsequent analysis.

There’s a graphical SQL Explorer for
database browsing and maintenance, and
setting up business rules and stored proce‑
dures (see Figure 1). It’s also used to main‑
tain the Scaleable Database Dictionary.

All versions of Delphi include QuickRe‑
port, a light-weight set of Delphi components
for organisingdata intoreports.ReportSmith
is intended for managing large quantities of
data, but QuickReport is more appropriate if
you want to deal with smaller volumes of
information and less sophisticated reporting
requirements.
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Listing2 - Codegenerated bya late beta version of Delphi2.0

A very useful addition to the repertoire of
database controls is the Multi-Object grid.
You can place other database controls (more
than one of them) intoa single cell of the grid
and have the cell layout replicated automati‑
cally across other cells. If you only want to dis‑
play a small number of fields from a
particular record,this is agreat way ofshow‑
ingmultiple fields at the same time. It would
benice if Borlandhadwalked the secondmile
and added that much coveted component ‐ a
scrolling listbox of checkboxes. Almost all
software installers seem to usea scrolling
checkbox list these days, and it would be
great if you couldjust pull one of the Compo‑
nent Palette. Maybe in Delphi3.0?

Other changes
A little-known Delphi 1.0 feature was the
ability to loadupa form file astext, makingit
possible to easily perform global search and
replace operations across many different
properties at the same time. A new popup
menuoptioncannow beusedto instantlytog‑
gle between graphical and text views of a
form. This is especially useful when working
with inherited forms, because in text mode
you can immediately see which propertiesare
beingoverridden in the descendant form.

A recurring complaint among seasoned
Delphi developers was the ‘fall at the first
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fence’ behaviour of the compiler. In other
words, the compiler used to stop as soon asit
encountered the first error. This has now
been changed so that a small scrolling win‑
dow of warning and errors is displayed at the
bottomofthe edit window. Double-clickingon
a particular error message will take you to
the relevantpoint in the source code. Borland
has also put some effort into improving the
compiler’s error messages which were some‑
times rather obscure! One nice little touch is
the inclusion of C++ single-line comments

Reusable
Data Modules

Figure 3 ‐ The Object Repositorystores
reusable forms andData Modules. These,

in turn, can access Attribute Sets.
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v a r
MSWord: Va r i a n t ;

b e g i n

{ Connect to Word.Basic automation se rve r }
MsWord := Crea teO leOb jec t ( ' Wo r d . B a s i c ' ) ;
{ U s e OLE automation to i n s e r t S t r i n t o t h e Word document }
MsWord . I nse r t ( S t r ) ;
MsWord.LineUp ( L , 1 ) ;
MsWord.TextToTable (Conver tFrom := 2, NumColumns := 3 ) ;

List ing3 ‐A new Variant type asan aid in OLEwork.

t y p e
{ TMemoApp defines t h e automation se rve r o b j e c t }
{ and i t s serv ices }
‘TMemoApp = c l a s s ( TAu t oOb j e c t )
p r i v a t e
f u n c t i o n Ge tMemo( I ndex : I n t e g e r ) : Va r i a n t ;
f u n c t i o n GetMemoCount: I n t e g e r ;

automated
{ OLE-enable t h e f o l l o w i n g p r o p e r t i e s and func t i ons }
p r ocedu re CascadeWindows;
f u n c t i o n NewMemo: Va r i a n t ;
f u n c t i o n OpenMemo(const FileName: s t r i n g ) : V a r i a n t ;
p r o cedu re T i l eW i n d ow s ;
p r o p e r t y MemoCount: I n t e g e r r ead GetMemoCount ;
p r o p e r t y Memos [ Index : I n t e g e r ] : Va r i an t read GetMemo;

end ;

F E AT U R E S

D e l p h i- the future
Despite the productivity benefitsto begained bymoving to Delphi, some people
still express reservations. What about the future of Borland?What happens
when non-Intelp l a t f o r m sbecome increasinglypopular?Well, I'mnofinancial
expert but Borland is now showing a consistent profitand their financialposition
is looking agreat deal rosier than it was 12months ago. The portability issue
was asignificant problem for the 16-bit version ofDelphi. The compiler was writ‑
ten largely in assembler code ‐ atradition that goes right back to the earliest
v e r s i o n so fTurbo Pascal for the PC. :

With the advent of Delphi 2.0, Borland decided to bite the bullet and they ‑
rewrotemuchof the compiler in a highlevel language (no, | don’t know whether
they usedC /C++or Pascal). I’m told that the bulk of the compiler could now be
ported t o(say) aRISCa r c h i t e c t u r every easily and the back-end code genera‑
tor is written in portable Cand shared with the C/C++ development systems.

The front-enddevelopment env i ronmentis stillpure Delphiofcourse.At this ‑
p o i n tin time, Borland doesn’t want to make a commitment towards any particu‑
larhardwareplatform, but they state that if some non-Intelp r o c e s s o rdoes gain
significant market share, then they'll be ready. Having said all that, the recent
arrival of 200MHzPentiumPromachines suggests that ‘Intel Iron’will bedomi‑
nant for some time to come.

What's perhaps surprising is the fact that after rewriting, the compiler has not
lost any o fitsl e g e n d a r yspeed. I nfact, Borland states that it's now between 2 and
3times faster than its16-bit predecessor. | suspect that this is partly the result of
using32-bit code inside the compiler itself. As| mentionedearlier, execution
speed is reckoned to be upto 50 times that of Visual Basic and as an added
bonus, the 32-bit compiler will now generate industry standard .OBJ files.This
opens upthe prospect of creating amixed language application provided, of

Listing4 ‐Delphimakes it deadeasy to create automation servers.

precededbyadouble forwardslashcharacter.
The compiler has also been changed in a

number of other, more significant ways in
order to provide support for Unicodeapplica‑
tions. In previous versions, the expression
s i z e o f ( C h a r ) was always guaranteed to
returna value of 1.This is now nolonger the
case. Delphi 2.0 introduces a couple of new
character types - Ans iChar andWideChar.
An AnsiChar corresponds to an existing sin‑
gle-byte ASCII character while a WideChar
corresponds to a two-byte Unicodecharacter.
Whenthecompiler encounters theChar type,
i t wil l map this t o either Ans iCha r o r t o
WideChar depending on whether or not
you're compiling a Unicode application. By
default, and for backward compatibility,
Char is equivalent to Ans iChar butBorland
has warned that this may change asWin32
becomes dominant. You have beenwarned ‑
don’tmakeany assumptions in your ownpro‑
grams. You can use the An s i C ha r o f
WideChar types yourselfif youwant to ‘force’
aparticularcharacter representation.

As youmightexpect, Delphi2.0 also offers
a new stringtypemadeup ofWideChar char‑
acters. It’s called aW i d eS t r i n g . You'd typi‑
cally use WideSt rings if you were writing a
Unicode application. Perhaps more interest‑
ing than Unicode, though, is the new imple‑
mentation of long strings. Traditionally,
Pascalstrings aremadeup ofa lengthbyte fol‑
lowedby that number of bytes.Although this
is an efficient implementation (operations on
null-terminated ‘C’ strings invariably require
a forward scan to search for the end of the
string) it has the significant disadvantage
that stringscan’tbemorethan255bytes long.
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In order to address this shortcoming, Bor‑
landintroducedthe ideaofalongstringwhich
can beof virtually unlimited length. A long
stringis allocatedontheheapand(sincewe're
talking 32-bit programming here) no special
magic is required when the size of the string
exceeds 64 KB in size. By default, when you
useavariable oftype s t r i n g ,you'll get anew,
dynamically allocated string. However, you
can use a compiler option { $H - } to give you
old-style stringswhere necessary.All theVCL
components in Delphi2.0use longstrings,but
not of the Unicodecompatible type.

OLE support
As mentioned, Delphi 2.0 provides full sup‑
port for OLE 2.0.Asanaidin OLEwork,Del‑
phi 2.0 introduces a new type, Va r i a n t ,
which provides tight integration with the
OLE interface through being able to change
its type at run-time. Effectively, you can use
the same variable to connect to many differ‑
ent types of automation server. See Listing3
(extracted from Borland’s sample code).

This also introduces another new lan‑
guage feature ‐ the ability to specify one or
more namedparameters whenmakinga call
to an OLE automation server. You can see
this capability being used in the T e x t ‑
ToTa b l e call. Parameters which aren’t
namedsimply retain their default values (as
defined by the server). This functionality is
similar to the default parametermechanism
built into the C++ language.

This elegant (and above all, simple!)
approachto OLEdoesn’tjust apply to talking
to OLE servers. It also applies to wr i t ing
them. Delphi makes it dead easy to create
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course, that the interfacebetween the two remains strictly procedural.

both in-process and out-of-process automa‑
t ion servers.To create a new automation
server,youuse theAutomationObjectExpert.
This sets upanewobjectwhich inherits from
TA u t O b j e c t and takes care o f the nitty‑
gritty OLE registration issues. To expose
properties and methods, you simply use the
new au t oma ted keyword.This is illustrated
with the snippet in Listing4.

All automation servers created with Del‑
phi 2.0 are guaranteed to be Network OLE
compatible.

The ‘bottom’ line
With Delphi 2.0, Borland appears to have
consolidated its position as purveyor of the
mostversatile, high-performanceRADdevel‑
opment system currently available.Whether
you require complex client/server capability,
or whether you're merely knocking up a
shareware utility in the back bedroom, the
incredible breadth and richness of the envi‑
ronment has something for everyone. It’s
intriguing to use the development tool to cre‑
ate sophisticated database front-ends, and
then in the nextbreathuse it tobuild atight,
no-nonsense 32-bit non-OOP DLL which
thunksdownto acustom 16-bitDLL. a

DaveJewell is afreelance consultant,
programmer, technicaljournalist and
unashamedDelphifan. You can contact
Daveasdjewell@cix.compulink.co.uk.
Delphi2.0costs £249for the Desktop edition,
£399for the Developerone and£1279for the
Client/Server version. (For a time limited
periodupgrades are availableat respectively
£95, £159 and£649.)

29



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

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

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

daily development process by checking for errors early and often! You'll improve software quality, increase productivity,
and shorten time-to-market ...

ae Si~ ~E x p r e s s i o nuses dangling pointer |
a r d

Porter Oxi 1c0200_ln block:On0110200they dT 10289(10 bytes), Expression Uses Dangling Pointer
Dorrcremn Dsarote cote B e n e
P r e t e s a n n a ltation ony

all at the click of a button!

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

Description

a a i n ( ) ( b e 5 . c p p , L i n e 2 9 }
m M a i n C R T S t a r t y p ( ) ( S o u r c e fi l e n o t a v a i l a b l e !

‘Sample Code

c h a r ( 1 0 )
free ( a )

A
When BoundsChecker detects
an error, it will automatically pop
up with a complete description,
stack, trace, and source line
for the error. Notice how
BoundsChecker detected an
error that could have taken
several days to otherwise find.

Repair

|CBugBench! E x e c u t e F u n c t i o n ( ) { b u g b e d l g .cpp. Tine =(ceopbenchbls O n Te s t ( ) { b u g b e d l g cpp. l i n e 434} Ps
{

i n t  i
i n t a f 1 0 )

‘An expression operated on « danging poster A danging powter ponte to ether
‘©A block of dynamically abocated mamery that has sready been tees
‘ A l e c kof memory that was aocated onthe stack some routine and

hes subsequently retumed

‘The following Code Ragmert shows 4ploch ofmemory fest akocated, than reed
‘Ader the memary 1deaiocaled the porter to d's usedaga,e v e n t h o u g hthat
Doster nolonger ports 10vad memory

c h a r ta = ( c h a r *)maiioe (30)

‘ A good f s t check 1 81 0 see dthe powter used i the e x p r e n i i o n a t the weicated
ine actualy the one tended

1F4 appears tobe the comect pointer. check the line of code whare the block was
treed (as shown in the error message) to see df was f e e d wcomecty

@ Here the array has a range of

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

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

Visit our Web site to see a complete
listing of all the errors BoundsChecker
can detect.

Cc

0 to 9 rather than 1 to 10. As
a result, some piece of memory
would have been overwritten
leading to unpredictable behavior.

|CBugBenchDig: ExecuteFunct ion()
BugBenchDig: O n Te s t ( ) {bugbedlg cpp.

© eae t0
a f  ( 1 0  * *  a )

Here memory was not freed before :
leaving the function, resulting in a
memory leak. BoundsChecker detects
this error instantly, because as soon
as the function ends, it knows the leak
has occurred. As a result, the problem
is identified as it happens!

NuMega Products
Product Platform
SoftICE 95, 3.x, DOS
SoftICE Trio 95, 3.x & DOS
SoftICE WinPack 95 & 3.x
BoundsChecker Professional (32-bit) NT, 95
BoundsChecker Standard (32-bit) NT, 95
BoundsChecker Professional Pack NT & 95
BoundsChecker Standard Pack NT & 95
BCDOS/Win 3.x Bundle
BC/BC Standard Bundle

call for p r i c i n g information

NuMega.
Technolog

1 B CD O S& 1 B CWin 3.x
1 16-bit (Win 3.x or DOS) & 1 BC Std.
1 16-bit S o f fl C E& 1 16-bit Std.
1 SoftICE Windows 95 & 1 BC Std.

SoftICE.
The Advanced Windows Debugger

SoftICE is the industry's leading advanced Windows debugger. It
gives you the control, visibility, and power to debug 32-bit and 16-bit
Windows applications, as well as system-level code at source-level
and machinelevel. Sofi/CE debugs Windows DLLs, VxDs, dynamically
loadable VxDs, device drivers, and interrupt service routines. It even
allows you to debug DOS programs, TSRs, and DOS device drivers
running in Windows 95 “DOS boxes.” Unlike conventional applica‑
tion debuggers that “step over” system calls, Soff/CE lets you trace dif‑
ficult bugs right through to the system level.

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

White Lion St. London N1 9PN s s = L* . "
FAX0171-837-6411 s

2 ie West ©Nashua, NH 03063 * (603)889-2386 ©Fax (603)889-1135 info@numega.com¢ http://www.numega.com/



T E C H N I Q U E S

Monitoringusage
One nice thing about modems and ISDN terminal

adapters is the row of flashing lights on the front panel.
Peter Collinson couldn't see his ISDN box so he

developed a Tcl/Tk application for his Unix machine.
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first wrote about programming with
Tcl/Tk a bit over two years ago ( E X E
November ’93) . I found that it w a s
time for another blast, if only because
I've been doing some Tcl/Tk program‑

ming recently. It’s always better to write
about things that are fresh in the mind. The
examples below demonstrate some aspects of
Tcl/Tk that I didn’t cover in the last article. I
will also gothrough the development process
of an application, and will be bringing in
some Unix aspects too.

The application that I have been pro‑
gramming recently is one to monitor the use
of myISDNlink. I fancied the notionof a box
on my screen that would tell mewhether the
link is up or down. There isa little green
light on the ISDN terminal adapter, but the
light is not situated in a very convenient
place, so I felt that something on the screen
would bemore useful.

The first problem was determining the
state of the link. Well, my ISDN line is dri‑
v e n by a Telebit Netblazer and it writes
records to the Unix s y s l o g system. I’ve told
the daemon, s y s l o g d , t o write these records
t o a file, and the data on the state oft h e link
is therefore available to me. (See ‘Logging
faults’ in EXE December ’95).

As one does, I started by creating the
object to be displayed. It’s usual with a win‑
dow manager to provide some way of getting
out of an application; I generally supply a
button marked Quit.

Then for monitoring the state of the line,
I decided that I should have an area under
the Quit button. It would be red with letter‑
ingsaying ‘Off or green with letteringsaying
‘On’ depending on whether the ISDN line
was connected or not.

The start of the Tcl/Tk script to establish
the interface is:

# ! / u s r / l o c a l / b i n / w i s h -f£
b u t t o n . q u i t - t e x t Qui t \

-command { d e s t r o y .}
l a b e l . s t a t e - f o r e g r o u n d w h i t e
pack . q u i t . s t a t e - e x p a n d y e s - fi l l x
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The first line tells the Unix exec system call
that the file is a script to beinterpreted using
the w i s h program. This is Tcl/Tk’s inter‑
preter. The -f flag prohibits interactive
startup of wish. Without the - f , you are pre‑
sented with a prompt on the terminal and
can type commands into the application.

The second line of the script creates a
button saying Quit. When the button is
pressed, the d e s t r o y command is applied to
the top level window. This is the conven‑
tional way to kil l an application in Tel/Tk.

The third line creates a labelobject called
+s t a t e , whose foreground colour is white.
Notice that we don’t specify anything else
about the label,we’re going todothat further
down the script. The last line places the two
objects on the screen, one underanother,and
permits them to expand horizontally to fill
the space available in the window.

These few lines set up the basic image
that I intend to use. But I have not yet set up
the initial state of the label. Here’s some pro‑
cedures to do that:

p r o c c h s t a t e { t e x t b g } {
+ s t a t e c o n fi g u r e - t e x t " $ t e x t " \

- b a c k g r o u n d $ b g

}

p r o c o n { } {
c h s t a t e O n d a r k g r e e n

}

p r o c o f f { } {
c h s t a t e O f f r e d

}

#  c a l l  o f f  i n i t i a l l y
o f f

Once a named widget like . s t a t e has been
established, you can change any aspect of it
using its name as a command and giving the
c o n fi g u r e option. I n the c h s t a t e proce‑
dure, I am changingthe text and background
colours depending on the procedure’s para‑
meters. The paramete rs to a procedure
behave like any other Tcl variables, they are
local to the procedure and are accessed by
putt ing a dollar symbol before the name. For
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convenience, I have
then defined on and
o f f procedures that
call c h s t a t e t o d o
the right thing.
Finally, I’ve called
the o f f procedure
just sothings are in a
known state at the
start of the program.

Well, that’s all is
neededto generate the GUI. See Figure 1 to
see how this looks like in both states. The
window manager adds the somewhat
unsightly top lines. If I used this applica‑
tion, I would probably instruct the window
manager to suppress the top lines in the
application.

The send command
We now have a GUI and we can go on to
code parts of the program that read the
data. We want to read lines from the end of
the s y s l o g output file, see if they indicatea
state change andcall the on and of f proce‑
dures accordingly. Here we hit a snag.

There are file reading operations in
Tcl/Tk but they are synchronous. We do not
want, when reading at the end of the file, to
sit waiting for new data to be appended by
the s y s l o g d daemon. I f w e use r e a d i n the
script above, then the code will be blocked
on the r e a d command. We will not be able
to react to button presses for the Quit but‑
ton, or in fact, any other X Window event.

As is normal on U n i x when another
thread of control is needed, we create a
process. But we need some way for our new
process to communicate asynchronously
with the GUI process. This is done using
Tcl/Tk’s very interestingsend primitive.

The sendcommand allowsyou to specify
a command or a sequence of commands to
be sent to another Tcl/Tk process and exe‑
cuted there. The other process is identified
by its name. There are some primitives that
permit one process to find out the names of
all the Tcl/Tk processes runningon the sys‑
tem should that be necessary.

For example, wecan call either the on or
of f routinesin our applicationaboveby say‑
ing: send d i s p l a y o n o r send d i s p l a y
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o f f . This code assumes that the applica‑
tion i s called d i s p l a y . This i s exactly how
I changed the state of the running process
to generate Figure 1. I started w i s h run ‑
ning interactively, was given a prompt and
typed in the first of the two statements
above.

The sendcommand canbeusedto debug
TcVTk scripts. You simply send acommand
to the script that causes it to dump some
pertinent values. This can seema l i t t le
counter-intuitive because the information
wil l be output by the script that you are
debugging, not by the script that originates
the command. It fails if the script is blocked
for some reason.

truncated to zero
at midnight.

There are security implications to the send
command. Any application that uses your
display can send scripts to any other Tcl/Tk
application on that display. The script can
use the full powerof Tcl/Tk to ‘be you’ on
that system, reading files or running pro‑
grams it wouldn’t have access to otherwise.
To avoid possible security problems, Tcl/Tk
insists that you r u n some authentication
mechanism on your display. The most com‑
mon one is the ‘MIT Magic cookie authenti‑
cation’ mechanism, it comes as part of X
server and is used by X server to see if some
other process should have the right to place
a window on your display.

Most of the co-operating scripts that I
have seen pass data into another process by
simply setting a variable or calling a proce‑
dure. More complex data can easily be
passed using a Tcl list to generatea first-in
first-out queue of events.

Reading syslog data
We need to construct a simple application
that reads the data from the file created by
s y s l o g , decodes the state of the connection
and uses the send primitive to affect the
state of the d i s p l a y application.

As usual, it’s a l i t t le bit more compli‑
cated. We cannot simply read the file
because it’s being continually updated. We
would like to stay glued to the end of the file
tracking the new data as it arrives.
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T E C H N I Q U E S
Happily, there’s ahandyUnix program that
will do this for us. If we give -£ parameter to
the t a i l command, it will attach itself to
the endof a logfile delivering any new data
that is added.

It’s trivial in Tcl to r u n a program and
obtain i ts output, it’s much the sameas
opening a normal file. Our reader applica‑
t ion looks like:
# ! / u s r / l o c a l / b i n / w i s h  - f

wm withdraw .

s e t £ [ o p e n " | / u s r / u c b / t a i l - f l o g fi l e "
r]
w h i l e { [ g e t s $ f l i n e ] > = 0 } {

if [ s t r i n g m a t c h *ONSTRING* $ l i n e ] {
s e n d d i s p l a y o n

3)
i f [ s t r i n g ma tch *OFFSTRING* $ l i n e ] {

send d i s p l a y o f f
}
if [ s t r i n g match *REBOOT* $ l i n e ] {

s e n d d i s p l a y o f f
}

}
e x i t  0

The script starts with the magic line #! to
establish w i s h as the interpreter. The wm
line tells the interpreter that the script
wi l l not be us ing a screen window that
would otherwise be established for the
application.

We then invoke the t a i l command,
opening its output for reading. The program
enters aninfinite loop reading the data from
the file, checking if a start, stop or reboot
operation is logged and sending commands
to the d i s p l a y application to make it reflect
the state of the ISDNconnection. I have not
burdened you with the actual strings to be
decoded, they arejust inserted in the m a t c h
statements. The asterisks in the m a t c h
statements behave as you might expect,
matchinganything.

We have two scripts to monitor the line.
Some work is needed to make them more
robust. For example, the r e a d e r applica‑
tion should terminate if the d i s p l a y pro‑
gram is not running. For brevity, I intend to
ignore the issue of robustness.

It ’s nice t o make the d i s p l a y script
start the r e a d e r script, so the user just
types a single command to set things run ‑
ning. More importantly, we would like the
r e a d e r script to disappear when we h i t the
Quit button o n d i s p l a y . Because w e are
using t a i l as a sub-process, we'd like that
to go away as well. In fact, if we k i l l the
t a i l process, the g e t s command in
r e a d e r will terminate.

We can pass the process id of the t a i l
process from r e a d e r into d i s p l a y by
adding:

e v a l send d i s p l a y
“ s e t c h i l d p i d [ p i d $ £ ] "

33



Portability everyone
C a n

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

objects and realextensibility todevelop
commercial-grade applications. Fu l l

source code is a bigplus, too.”

DEVELOPMENT MANAGER

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

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

platform tool that delivers 100% portability, you'll have
your applications on other platforms as fast as you can
recompile. And no one supports as many platforms as
Zinc does. It's all part of what makes Zinc the m o s t
productive‐and affordable‐tool you can o w n .

Productivity that leads to oppor tun i ty.

Zinc z i p s through tedious tasks with C++ object o r i ‑

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

enabling your application for international markets is
already done‐ just translate your text . Plus, Zinc is the
only tool that supplies 100% of the source code.

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

agree

MARKETING M A N A G E R

INFOWORLD

On

“Zinc cost usvery little upfront and
saved usyears of development expense.
Revenue is up, thanks to the n e w m a r ‑

kets [Zinc enabled usto enter].
Im very satisfied.”

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

PCWEEKLABS
ANALYST’SThose

J A M .30, 1995

Developers seeking e a s y

delivery of GUI application:
will find Zinc their b e s t
option by far.

Multilingual
Computing

“Best Portability”

February 6, 1995,

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

+44 ( 0 ) 181 855 9918
785 8996

Europe: + 4 4 (0) 181 855 9918 or f a x + 4 4(
Asia: +81 (052) 733 4301 or fax +8

c.com or GO ZINC
Web: http://www.zinc.com/ Ftp: ftp://ftp.zinc.com,

oO. :.
N O  L I M I T S

81 316 2211
3 4328

n CompuServe .Electronically: Info

© CIRCL! 531



after the o p e n line.
This isa little tricky
to understand. We
want to pass the com‑
mand that contains a
specific process id
(PID) into d i s p l a y .
We need to obtain
that PID before exe‑
cuting the send com‑
mand. The e v a l

statement at the start of the line is used to
pass the statement through the local inter‑
preter once. This will evaluate the p i dcom‑
mand creating an appropriate s e n d
command. The command that we send to
d i s p l a y will contain the PIDo f t a i l .

Finally, we need to modify d i s p l a y
again. We add:

exec r e a d e r &

to the end of the script andchange the start
to read:

# ! / u s r / l o c a l / b i n / w i s h  - f

s e t  c h i l d p i d  0
p r o c q u i t ( } {

g l o b a l  c h i l d p i d

i f  {  $ c h i l d p i d  >  0 }  {
exec k i l l -TERM $ c h i l d p i d

}
d e s t r o y  .

:
b u t t o n . q u i t - t e x t Q u i t -command q u i t

Now, when we poke at the Quit button, the
q u i t procedure is called. It sends a termi‑
nate signal to the t a i l process andremoves
its own window.

And comes midnight
There’s a further snag. On my system, all
logfiles created by s y s l o g are truncated to
zero at midnight. (The truncation is doneby
u s i n gmvto rename any existing file.) Then,
I create an empty copy of the files and send
the HANGUPsignal t o s y s l o g d t o ask i t t o
re-open its output files. Sosuddenly at mid‑
night, the t a i l command in r e a d e r is
lookingat a file that is no longer relevant.

Ihave hada series ofdifferent attempts
to get around this problem. Ideally, I would
like s y s l o g d to beable tosenddata directly
to the reader programmaking it event dri‑
ven. The -£ option to t a i l makes it contin‑
uously poll the file every second to see if it
has changed andI dislike this. Sadly, there
i s n o way t o make s y s l o g d send data t o a

program.
I then trieda new idea,makings y s l o g d

write ISDNdata to a named pipe (a FIFO).
The thinking was that r e a d e r would not
need to use t a i l . It could simply open the
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named pipe for reading and obtain logged
data when i t arrived from s y s l o g d . The
reade r process would be truly event dri‑
ven. I implementedthis and it all seemed to
work until I stopped r e a d e r and noticed
that s y s l o g d hung.

The problem is that output to a named
pipe blocks when there is nothing there to
read the data. The pipe holds a certain
amount of text and then the program that is
attempting to write to the pipe will block.
This is not too good when that program is
s y s l o g d . Since I cannot guarantee that the
r e a d e r process wil l always be running, I
abandoned this possible solution.

better idea of what
is happening.

I have now adopted a solution of imple‑
menting t a i l in Tcl, allowing for the fact
that the file may suddenly betruncated. It
turned out to be much easier than I
expected. The code is:

# ! / u s r / l o c a l / b i n / w i s h  - f

wm w i thd raw  .
# g l o b a l fi l e n a m e
s e t f n l o g fi l e

# g e t t h e s i z e o f a fi l e
p r o c f s i z e { fi l e } {

fi l e s t a t $ fi l e i n f o
r e t u r n $ i n f o ( s i z e )

}

The f s i z e procedure does a Unix s t a t
operation ona file, based on i ts name.
Results are returned in an associative
array, Soyou can use aname asanarray
index to get the value that you need.

Here is the decoding code, placed into a
procedure for convenience:

# a c t i o n r o u t i n e
p r o c decode { l i n e } {

if [ s t r i n g m a t c h *ONSTRING* $ l i n e ] {
send d i s p l a y o n

}
if [ s t r i n g m a t c h *OFFSTRING* $ l i n e ] {

send d i s p l a y o f f
}
if [ s t r i n g m a t c h *REBOOT* $ l i n e ] {

send d i s p l a y o f f
}

5
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T E C H N I Q U E S
The followingfew lines implement the t a i l
operation:

s e t f [ o p e n $ f n r ]

w h i l e { 1 } {
s e t s z [ f s i z e $ f n )

# g i v e m e t h e c u r r e n t r e a d p o s i t i o n
set i x [ t e l l $ f ]

# fi l e h a s sh runk?
i f { $ i x > $ e z } {

c l o s e  $ f
s e t f [ o p e n $ f n r ]
c o n t i n u e

}
# more t o r e a d ?

i f { $ i x < $ s z } {
g e t s $ f l i n e
decode $ l i n e
con t inue,

a f t e r 5000
}

The main w h i l e loop maintains an index
( i x ) into the file to tell the script how many
bytes have been read. If the file size is sud‑
denly less than this value, then I assume
that the file has been truncated. I can close
the old (opened) file, re-open the new file
and continue. If there is data to be read, I
read one line and loop. The final a f t e r
statement is like the Unix s l e e p command,
it will resume execution when five seconds
have elapsed.

Because I am no longer using t a i l asa
sub-process to r e a d e r , I can handle the
kil l ing of the r e a d e r process entirely in
d i s p l a y . The exec command will return
the PID of the child that it starts. I can
rewrite the end of d i s p l a y to say:

s e t c h i l d p i d [ e x e c r e a d e r & ]

Figure3 - The current workingapplication
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More developments
I ran this application for a short while, but
began to get dissatisfied. It’s more useful to
beable to see some historyof the connection.
I decided to implement a more complex dis‑
play that would show a two-colour rectangle
where the sizes of each section of the rectan‑
gle would indicate the proportion of time in
the last hour that the line was idle or con‑
nected.

Storing the state is simple. I have a
timer that calls a procedure every five sec‑
onds, storing the current state in an array.
The array is then used to compute the total
time spent in each state.

The data is displayed usingaTcl/Tk can‑
vas widget. You can place many different
types of object in a canvas ranging from a
single line toa colour bitmap. Eachitemcan
be tagged with a name used to reconfigure
the item at a later time. Here's the start of
the new b a r application:

#1! / us r / l oca l / b in /w i sh - f

# t h i s i s t h e t o t a l r e c t a n g l e s i z e
# w i d t h and h e i g h t
s e t w i 140
s e t  h t  1 5

# p i d o f reader
s e t  c h i l d p i d  0

p r o c q u i t { } {
g l o b a l c h i l d p i d

i f  {  $ c h i l d p i d  >  0 }  {

exec k i l l -TERM $ c h i l d p i d

}

d e s t r o y  .

# c r e a t e d i s p l a y a r e a
b u t t o n . q u i t - t e x t Q u i t -command q u i t
canvas . b a r - w i d t h $ w i - h e i g h t $ h t
. - b a r c r e a t e r e c t a n g l e 0 0 0 0 \

- fi l l o range2 - t a g b a r O f f
. - b a r c r e a t e r e c t a n g l e 0 0 0 0 \

- fi l l g reen4 - t a g barOn
p a c k . q u i t . b a r - e x p a n d y e s - fi l l x
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T’'ve created two rectangles on the canvas,
but have not initialised their co-ordinates. I
plan to dothat later when I have some data
to display. Updating the image is done by
the following procedure:

p r o c d rawbar ( } {
g l o b a l  w i  h t
g l o b a l h i s t

s e t  o n  0
s e t o f f 0

f o r { s e t i 0 } { $ i < 7 2 0 } { i n c r i } {

s w i t c h $ h i s t ( $ i ) {

o n { i n c r o n }
o f f { i n c r o f f }
}

s e t t o t [ e x p r S o f f + $ o n ]

i f { $ t o t = = 0 } {
r e t u r n

}
# t h e . 0 f o r c e s fl o a t i n g p o i n t d i v i s i o n

s e t b o f f [ e x p r ( S o f f * $ w i ) / $ t o t . 0 ]

«bar c o o r d s b a r O f f 0 0 $ b o f f $ h t
«bar c o o r d s barOn $ b o f f 0 $ w i $ h t

The first p a r t of this routine counts the
number of ‘off and ‘on’ variables stored in
the history a r r a y h i s t . These are then
scaled to the width of the displayed bar.The
last two statements reconfigure the tagged
rectangles with new co-ordinates. (The two
pairs of numbers are the corners’ co-ordi‑
nates of the rectangle.) The canvas will be
redrawn using the new co-ordinates giving
the appearance of a coloured sliding bar.

We have to remember that the r e a d e r
process is programmed to send on and off
procedure calls to the d i s p l a y application,
sothose lines in r e a d e r will need recoding:

# c a l l e d f r o m r e a d e r t o s e t c u r r e n t s t a t e

# i n i t i a l i s e a s unknown
s e t s t a t e unknown
p r o c  o n  { }  {

g l o b a l  s t a t e
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s e t  s t a t e  o n

p r o c o f f { } {

g l o b a l s t a t e
s e t s t a t e o f f

;

We round off the
script with the timer
routine anda l i t t le
initialisation. The
timer routine is called
every five seconds. It
has a pointer,h p o s , to the history array and
uses it to load the current state.

p r o c t i m e r { } {
g l o b a l h i s t h p o s s t a t e

s e t h i s t ($hpos) $ s t a t e
i n c r h p o s
i f { $ h p o s > = 720 } {

s e t h p o s 0,
drawbar
a f t e r 5000 t i m e r

# i n i t i a l i s e h i s t o r y a r r a y

f o r { s e t i 0 } { $ i < 7 2 0 } { i n c r i } {

s e t h i s t ( $ i ) unknown
?
# s e t i n i t i a l p o s i t i o n

s e t h p o s 0
# c a l l t i m e r t o s t a r t t h i n g s o f f
t i m e r
s e t c h i l d p i d [ e x e c r e a d e r & ]

All of this code is fairly simple. You can see
the output in Figure 2. Of course, there are
still some problems with the algorithm. The
most important one is that it takes some
time to get going, since it only reads the
on/off state from the file maintained by
s y s l o g d and computes the display in real
time. To improve the application, I could
read the time-stamps from the s y s l o g file
and use those to compute the history. The
problem with this approach is that the clock
on the Netblazer which is generating the
information is n o t well synchronised with
the clock on the host that is displaying the
data. So for the moment, I am happy to
accept this limitation.

Secondly, it’s good to show numeric data
sothat you can get a better idea of what is
happening. My actual application does this.
You can see the result in the final ‘product’
in Figure3. a

Peter Collinson is a freelance consultant
specialising in Unix. He can bereached
electronically aspc@hillside.co.uk, by
phone on 01227 761824 or on the Web at
http:/ /www.hillside.co.uk.
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F E C HN I Q U E S

Two for the
priceof One

ugust 1995, Redmond. In a
flurry ofmedia hype and hys
teria unseensince the Beatles
invadedAmerica or NeilArm
strong returned from the

Moon,MicrosoftunleashedWindows 95onto
the world. Many people purchased the suc‑
cessor to Windows 3.x on day (even night)
one, but many more have no plans to
upgrade to Microsoft’s newest money-spin‑
ner. ForeveryWindows 95enthusiast, there
is probably another Windows 3.x user who
loathe to upgrade, for one or more reasons:

@ Many personal computers cannot r u n
Windows95adequatelywithout upgrad‑
ingmemory or CPU.

@ Staff needs to bere-trained to use Win‑
dows 95 (another cost).

@ Applications need to beupgraded to 32‑
bit versions (yet another cost).

@ Coll’s Law: ‘Neverbuy or use version 1.0
(or x.0) ofanything.’

@ There is nogood reason to upgrade: ‘ I fit
ain’t broke, don’t fix it.’

Evencompanies planningto upgradewil l be
doingsoover aperiodofmonths.Duringthis
transition, only some applications will be
upgraded.Thismeans thatmanycompanies
will have combinations of software for Win‑
dows 3.x, Windows 95, and perhaps Win‑
dows NT. If you’re an in-house support
person with such a company, you have my
deepest sympathy.

I develop a shareware application called
Jot, which started life asa purely Windows
3.x programwritten in C++ usingBorland’s
ObjectWindows Library (OWL) application
framework. At the time I wrote i t , I had no
plans to port Jot to other platforms since
nobody was asking about it -Windows 95
was stil l vapourware at the time. As beta
versions of Windows 95 became available,
some ofmy users requesteda 32-bit version.
I considered migrat ing Jot to Win32, but
when I mentionedthese plansto some ofthe
other users, they indicatedthat they did not
plan to upgrade to Windows 95or NT in the
near future; for the reasons discussed above
they were stickingwith Windows 3.x. Many
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The release of Windows 95 last year
promised the end of 16-bit programming.
Or did it? Michael Marshall discusses

of the new registrations are still asking for
the 16-bit version of Jot.

The message was clear: there is st i l l a
market for 16-bitapplications.Howshould I
implement this decisionasadeveloper?One
approach would be to develop separate
Win16 and Win32 versions of Jot, but the
need for sleep (and my day job) ruled out
that option pret ty quickly. I could have
developed a Win32-only Jot, and used the
Win32s package forWindows 3.x users. This
might have worked, except that Win32s
doesn’t support all of the facilities Jot uses,
which combined with Win32s’ overhead
would not have pleased the Windows 3.x
customers; they needadedicatedWin16 ver‑
sion.This leftmewithone remainingoption:
the common code approach.

The common code approach
The solution: a single set of source which is
compiled on multiple platforms (Win16 and
Win32 in Jot’s case) to generate a version of
the application dedicated to that platform.
Each version wil l be functionally identical
(except for minor platform-dependent issues
discussed shortly), and the data files created
by one versionwill bereadableby any other.
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how he supports simultaneously Win16
andWin32 versions of his application.

The primary benefit of this approach is that
mos t of the work is concentrated at the
beginning of the project. Once you modify
the application to beportable and platform‑
independent, supporting new platforms or
new features requires minimal ext ra effort.
Without common code, you have to merge
changes to one version of code into the other
versions, which adds development time and
increases the risk of introducing subtle
errors. If you are creating a new project,you
can make the code portable from scratch
with noadditional effort ‐ and reap the ben‑
efits immediately.

A disadvantage of the common code
approach is that you must limit the applica‑
tion’s feature list to functionality supported
by a l l platforms. For example, the Win16
API does not support Win32’s threads or
memory mapped files, so you cannot use
them in acommon code application.Youcan,
of course, provide platform-specific features,
but the extra work ( and potential code reor‑
ganisation if you add something like
threads) greatly reduces the benefits of com‑
mon code. Also remember that if two ver‑
sions of an application have identical
functionality, the customer will not need to
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cross-train staff when upgrading. The sup‑
port staffmentionedat the beginningof the
articlewill appreciate that.
Only a small portion of an application’s

codewill requiremodificationtobeportable.
Mostof theWin16 andWin32APIs are com‑
patible, but some features are not portable;
this is usually because they are obsolete on
one of the platforms. The communications
andconfiguration APIs are very different on
Win16 andWin32,makingcode using these

WM_MDIA\
WM_MDIS!
WM_MENUCI
WM_MENUS
WM_PAR
WM_VKEYTO

Table 1 ‐ Messages altered underWin32

8,160 (maximum)

Table 2 ‐ Listbox/Edit limits
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facilities difficult to port. Later in the article
we'll discuss ways around this problem.

So, can the common code approach work
in the ‘realworld’? I say ‘Yes!’andholdupmy
Jot program as binary proof of its effective‑
ness. From a dedicated Win16 program I
madethe source code portable, andendedup
with Win16 andWin32 versions that were
even better than before. I probably spent no
more than a few days (equivalent full-time
work)portingthecode,andeven locatedafew

minorbugsin the process.Since then,
successive releases have included
new functionality without requiring
additional work for multiple plat‑
forms. The common code approach
will let me continue supporting my
Windows 3.x users until I decide I no
longerwish to supportWin16.

The common code approach is
alsouseful in non-Windowsdevelop‑
ments. In my day job, I have been
working ona largeUnix application
which uses a single code base (hun‑
dreds of files, tens of thousands of
lines of code) to support Solaris 2.3,
SunOS4.1.4,HP-UX,andevenWin‑
dowsNT! The platform-specificcode
is reasonably small and well iso‑
lated,sothat whenwe'll needto sup‑
port a new platform (AIX is next on
the list), wewill provide some new
platform-specific code, tweak some
more code, and include relevant
compiler flags into the makefile. A
few iterations of this, and we will
have a new version of the applica‑
tion, and code that’s a little bit bet‑
ter. From Solaris to SunOS it only
took a few days to port the entire
code base, and it worked correctly
the first time.

Making code portable
Enough of the preaching, now we
need to start discussing the details.
The first step, of course, is to make
your codeportable,if it isn’talready.
Startoffbycompilingthe 16-bitcode
with the 32-bit compiler in verbose
mode. You will end up with a long
list of warnings and errors about
parameter mismatches, incompati‑
ble integer sizes, and lots of other
non-portable constructs. Fix every‑
thingonthe list,andyouwill be75%
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T E CHN I QUE S
through the porting process. The compiler
will only be able to detect the most obvious
problems, which means the subtle faults
you'll have to search for manually. Here are
someofthemostimportant things to lookfor.
The ANSI C/C++ specification ensures

that the s h o r t and l o n g types have the
same sizes under both Win16 and Win32;
the i n t type, on the other hand, is equiva‑
lent to s h o r t underWin16, and l o n gunder
Win32. In most cases, this distinction is not
important, but it is very important when
dealing with binary files and data struc‑
tures.Donot use in t / uns ignedwhenread‑
i ng and wri t ing binary files and other
external data sources, use s h o r t and l o n g
values or just useplain text (thoughbeware
of out of range values).

Under Win32, all HANDLEs (eg HMENU,
HWND, HBITMAP) are 32-bit wide. The
WPARAM type usedin messages is also32-bit
wide. Becauseof these changes, a number of
messages were replaced or had their para‑
meters repackaged; Table 1 lists the mes‑
sages affected by this repackaging. Any
message handlers for these messages will
need modification. Also note that the
WM_CTLCOLOR message is replaced by
WM_CTLCOLORtype messages.

LikeChristmas cake, the dreaded64KB
limit seems asthough it will bewith us for‑
ever. Even though we're porting to Win32,
we still need to respect any limits imposed
by the Win16 architecture, which generally
means no object larger than 64 KB. Other‑
wise the Win32 version of the application
might generate a data file which the Win16
version cannot read. You may have to use
constants to enforce such limits.Take a look
at Table 2, which lists the capacities of the
listbox andedit control underWindowsNT,
Windows 95, andWindows 3.x. As the table
highlights, if the Win32 version of an appli‑
cation stored 10,000items froma list box to
a data file, the Win16 version would be
unable to load that data. The application
should therefore enforce the lowest limit, ie
8,160 items.ForJot, I’vehadto includecode
to enforce a l imi t on the document size
because of Win16 l ist box restrictions,
although fortunately users will rarely
encounter this limit.

Some API functions such as GetWin ‑
d owO r g ( ) and GetTe x t E x t e n t( ) return a
DWORD that holds two values in the HIWORD
and LOWORD. These functions are, of course,

Table 3 -CommunicationAPIs
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non-portable (and obsolete in Win32) and you
should replace them with extended functions
(eg GetTe x t E x t e n t P o i n t ( ) ) which return
values in a more appropriate data type such
as POINT or S I Z E .

C++ and application frameworks
C++ is my language of choice for Windows
programming as it is becoming more

/ /  a u t o d i a l . c p p
/ / C o p y r i g h t ( c ) 1996 M i c h a e l J M a r s h a l l
#include < o w l / o w l p c h . h >

s t a t i c vo id Message(cons t c h a r * t e x t ,
UINT fl a g s = MB_ICONEXCLAMATION|MB_OK) (

‘TWindow * w i n =
G e t a p p l i c a t i o n O b j e c t ()->GetMainWindow() ;# i f defined(__wIN32__)

/ / Take advantage o f Win32‘s e r r o r f a c i l i t i e s
char m s g [ 1 2 8 ] ;
w e p r i n t £ ( m s g , "%s\nError Code: % l u " , t e x t ,

G e t L a s t E r r o r ( ) ) ;
win->MessageBox(msg, “ A u t o d i a l " , fl a g s ) ;

#else
fl a g s ) ;win->MessageBox(text, " A u t o d i a l " ,

#endif
? 5
struct TUAutod ia l imp {

bool m_va l i d ;

open(int p o r t , u n s i g n e d s p e e d ) ;
w r i t e ( c o n s t c h a r * s t r ) ;

LeeTUAutodialimp: :TUAutodialImp() (
‘m_hComm= 0;Valid= f a l s e ;

‘TUAutodialiImp::-TUAutodialimp() (
if (m_valid)
‘elose();

bool‘TUAutodialimp:: o p e n ( i n t portNum,
uns igned speed)  {

(port, era» P o r t N u m + 1 );
# i f defined(__wIN32__on ©cerantarliatvar.

charport[10];

7 AEGetoe + Tavatar,
FPimasts 1 pan the pact"):

Listing2 - autodial.cpp
/ / CONFIG.H - C o p y r i g h t ( c ) 1996 Michae l J M a r s h a l l
# i f n d e f _U_CONFIG_#
#define _U_CONFIG_#

#inc lude < c s t r i n g . h >
# inc lude < o w l / p r o fi l e . h >

c l a s s TUConfigKey {
p u b l i c :

enum { S t r i n g L i m i t = 256 } ;
/ / l i m i t o n s i z e o f s t r i n g s i n t h e c o n fi g u r a t i o n

T U C o n fi g K e y ( ) ;
v i r t u a l ~TUConfigKey ( ) ;

v i r t u a l b o o l l o a d ( c o n s t char *name, s t r i n g & v a l u e ) = 0 ;
v i r t u a l b o o l l o a d ( c o n s t char *name, s h o r t & v a l u e ) = 0 ;
v i r t u a l b o o l l o a d ( c o n s t c h a r *name, u n s i g n e d s h o r t & v a l u e ) = 0 ;// These methods r e t r i e v e as i n g l e va lue f rom t h e Registry/Profile
v i r t u a l b o o l s t o r e ( c o n s t char *name, c o n s t char * v a l u e ) = 0 ;
v i r t u a l b o o l s t o r e ( c o n s t c h a r *name, s h o r t v a l u e ) = 0 ;
v i r t u a l b o o l s t o r e ( c o n s t char *name, u n s i g n e d s h o r t v a l u e ) = 0 ;

/ / These methods s t o r e a s i n g l e va lue i n t o t h e R e g i s t r y / P r o fi l e

b o o l i s v a l i d ( ) c o n s t ;
/ / R e t u r n s t r u e i f t h e o b j e c t was c o n fi g u r e d s u c c e s s f u l l y

p r o t e c t e d :
b o o l mV a l i d ;

p r i v a t e :
/ / Do N o t Implement
TUConfigKey(const TUConfigKey&);
v o i d o p e r a t o r = ( c o n s t TUConfigKeyé) ;

ds
//=sseeesses:
c l a s s T U P r o fi l e k e ; p u b l i c TUConfigKey {

Listing3 - config.h
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portable (thanks to ISO/ANSI) and provides
excellent facilities for encapsulating Win‑
dows functionality. Most of the hard work
has been done by Borland, Microsoft, and
others in the form of application frame‑
works, which encapsulate the Windows API
in numerous classes. The bigbenefit for com‑
mon code development is that most frame‑
works provide a common interface for all

r e t u r n  f a l s e ;
)

# i f 0 / / U s e t h e s y s t e m d e f a u l t q u e u e s izes?
if (1::SetupComm(m_hComm, 1 0 2 4 , 1 0 2 4 ) ) (

c l o s e ( ) ;
Message ("SetupComm f a i l e d " ) ;
r e t u r n f a l s e ;

}
#end i f

DCB d c b ;
/ / Re t r ieve c u r r e n t p o r t s e t t i n g s
i f ( !GetCommstate(m_hComm, & d c b ) ) {

c l o s e ( ) ;
i f  ( : : G e t L a s t E r r o r ( )  = =

ERROR_CALL_NOT_IMPLEMENTED)
M e s s a g e ( " T h i s f a c i l i t y i s unava i lab le

u n d e r Win32s" , MB_ICONSTOP|MB_OK);
e l s e

M e s s a g e ( " G e t C o m m s t a t e f a i l e d " ) ;
r e t u r n  f a l s e ;

}
/ / O n l y m o d i f y t h o s e fi e l d s w e need t o
/ / C o n fi g u r e t o speed 8N1
dcb.BaudRate = speed;
d c b . B y t e S i z e  =  8 ;
d c b . P a r i t y = NOPARITY;
d c b . S t o p B i t s = ONESTOPBIT;

i f (1 : :SetCommstate(m_hComm, & d c b ) ) {
c l o s e ( ) ;
M e s s a g e ( " S e t C o m m s t a t e f a i l e d " ) ;
r e t u r n  f a l s e ;

?
#else / / _ W I N 3 2 _

/ / Open comm p o r t
m_hComm = : : O p e n C o m m ( p o r t , 1 0 2 4 , 1 0 2 4 ) ;
if (m_hComm < 0) {

M e s s a g e ( " U n a b l e t o open t h e p o r t " ) ;
r e t u r n  f a l s e ;

}
DCB deb;
c h a r c f g [ 4 0 ] ;
w s p r i n t f ( c f g , " % s : % u , N , 8 , 1 " , p o r t , speed) ;
i f ( : :Bu i l dCommDcB(c fg , & d c b ) < 0 ) {

c l o s e ( ) ;
Message ( " B u i l d C o m m D c B f a i l e d " ) ;
r e t u r n  f a l s e ;,

i f  ( : : S e t C o m m s t a t e ( & d c b )  <  0 )  (

p u b l i c :

T E C H N I Q U E S

supported platforms;most if not all code can
be compiled on any platform without
changes. Many of the porting issues dis‑
cussed in the previous section are dealt with
by the framework, further reducingthe bur‑
den on the programmer.

Borland’s OWL and Rogue Wave’s zApp
framework are good examples ofapplication
frameworks suitable for c o m m o n code.

c l o s e ( ) ;
M e s s a g e ( " S e t C o m m S t a t e f a i l e d " ) ;
r e t u r n  f a l s e ;

d
#end i f / / _WIN32__

mV a l i d = t r u
r e t u r n t r u e ;,

v o i d T U A u t o d i a l I m p : : c l o s e ( ) (
# i f defined(__WIN32__)

::CloseHandle(m_hComm);

m_Va l id = f a l :x
b o o l T U A u t o d i a l I m p : : w r i t e ( c o n s t c h a r * s t r ) {

i f (1m v a l i d )
r e t u r n f a l s e ;

s i ze_ t l e n = s t r l e n ( s t r ) ;
DWORD n w r i t t e n ;

# i f defined(__WIN32__)
i f (1 : :Wr i teF i le (m_hComm, s t r , l e n ,

& n w r i t t e n , 0 ) ) {
M e s s a g e ( " E r r o r w r i t i n g t o t h e p o r t " ) ;
r e t u r n  f a l s e ;

by
#else ¥

n w r i t t e n = ::WriteComm(m_hComm, s t r , l e n ) ;
#end i f

r e t u r n ( n w r i t t e n = = l e n ) ;
?
//sessnsccnsscceessesssssensensesenszsszesss=TuAutodial: :TUAutodial() {

m _ I m p = new T U A u t o d i a l i m p ;
CHECK (m_Imp) ;

}
‘ T u A u t o d i a l : : ~ T U A u t o d i a l ( )  {

de le te m_Imp;
)
b o o l T U A u t o d i a l : : o p e n ( i n t p o r t , u n s i g n e d speed) {

r e t u r n m _ I m p - > o p e n ( p o r t , s p e e d ) ;
?
v o i d TUAutodial

m _ I m p - > c l o s
?
b o o l T U A u t o d i a l : : w r i t e ( c o n s t char * s t r ) (

r e t u r n m _ I m p - > w r i t e ( s t r ) ;

r e l o s e ( )  {
%

_T U P r o fi l e K e y ( c o n s t c h a r * s e c t i o n , c o n s t c h a r * fi l e = 0 ) ;
/ / T f fi l e i s 0 , r e f e r s t o WIN. INI

b o o l l o a d ( c o n s t char *name, s t r i n g & v a l u e ) ;
b o o l l o a d ( c o n s t char *name, sho r t & v a l u e ) ;
boo l l o a d ( c o n s t char *name, u n s i g n e d s h o r t é v a l u e ) ;

boo l s t o r e ( c o n s t char *name, c o n s t c h a r * v a l u e ) ;

protected:
TProfile mP r o fi l e ;

[ / saneee :
# i f d e fi n e d (__WIN3:

p u b l i c :

‘bool s t o r e ( c o n s t char *name, s h o r t v a l u e ) ;
b o o l s t o r e ( c o n s t char *name, u n s i g n e d s h o r t v a l u e ) ;

- class TURegistryKey: public TUConfigkey {

| ‘TURegistryKey(HKEY r o o t , cons t char *subKey = 0, b o o l r e a d O n l y = t r u e ) ;
/ / N o r m a l l y, r e a d O n l y i s t r u e when l o a d i n g , f a l s e when s t o r i n g .

‘~TURegistryKey();
_ / / Check i s V a l i d ( ) t o v e r i f y t h a t t h e r e q u e s t e d access was p e r m i t t e d .

b o o l l o a d ( c o n s t char *name, s t r i n g é v a l u e ) ;
‘bool l o a d ( c o n s t c h a r *name, s h o r t & v a l u e ) ;

EXE: The Software Developers’ Magazine

b o o l l o a d ( c o n s t char *name, u n s i g n e d s h o r t & v a l u e ) ;

“bool s t o r e ( c o n s t char *name, c o n s t c h a r * v a l u e ) ;
bool s t o r e ( c o n s t char *name, s h o r t v a l u e ) ;pools t o r e ( c o n s t char * n a m e , u n s i g n e d s h o r t v a l u e ) ;
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Programmable
Graphs

Thousands more took advantage of the
enhanced graphs and charts in the 1993
release of Graphics Server.

Now Graphics Server 4.0 is here.

By accessing the ‘property pages’, this new feature
of the VBX can be used byyou at design-time and by
your users at run-time to change the properties of
the graph or chart - and you can configure the toolbar.
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printing to the DCand null values for missing data,
plus all the new features like True3D and the Toolbar.
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Unfortunately, the Microsoft Foundation
Classes (MFC), though strongfor Win32 pro‑
gramming, let the developer down terribly
when it comes to common code development:
MFC for Win32 is incompatible with MFC
for Win16. To make things even worse for
the MFC programmer, the Microsoft 16-bit
compiler is anentirely separate product that

(such as some of the Common Controls) to
Win16 programs!

Hiding the differences
After the porting exercise, there will still be
some changes required which are platform‑
dependent, suchasthe handlingofWM_CTL‑
COLOR messages. If the code affectedis small

T E C H N I Q U E S
enough, a simple # i f / # e l s e / # e n d i f
pre-processor directive can do the job with‑
out clutteringthe code.

When larger tracts of code are platform‑
specific, isolation and encapsulation are the
best tactic for developing common code. The
first example I will discuss concerns the com‑
munications APIs, which provide Jot’s dial‑

does not support the same C++ features as
the 32-bit compiler (such as templates and
exceptions). I have never understood why
Microsoft took this approach ‐ I suppose
they believed their own hype and thought
nobodywouldneedto develop 16-bitapplica‑
tions anymore.

I develop Jot usingBorlandC++ compiler
and OWL, which provides the same lan‑
guage features and classes for both Win16
and Win32. The next releaseof the compiler
(5.0) is rumouredto continue this trend, and
may even provide many Win32 features

/ / c o n fi g . c p p - C o p y r i g h t ( c ) 1996 Michael J Marsha l l
#include <owl /owlpch.h>
#pragma h d r s t o p
# inc lude “ c o n fi g . h ”
# i f _ W I N 3 2 _
/ / R e g i s t r y h e l p e r f u n c t i o n s
s t a t i c b o o l RegRead(HKEY k e y , c o n s t c h a r * s u b K e y, v o i d * b u f , s i ze_ t l e n ,

DWORD t y p e = REG_SZ)
{

DWORD lenBuf = l e n ;
DWORD t y p e B u f ;
LONG r e s u l t = RegQueryVa lueEx(key, ( c h a r * ) s u b K e y, 0 , & t y p e B u f ,

(LPBYTE)bu f , & l e n B u f );
if ( r e s u l t != ERROR_SUCCESS) r e t u r n f a l s e ,
i f ( t y p e B u f ! = t y p e ) r e t u r n fa l :
r e t u r n  t r u e ;,

s t a t i c b o o l RegWrite(HKEY k e y , c o n s t c h a r *name, cons t v o i d * b u f ,
s i z e _ t l e n , DWORD t y p e = REG_SZ)

/ / Incompat ib le t y p e s

t
LONG r e s u l t ;
r e s u l t = RegSetVa lueEx(key, name, 0 , t y p e , ( c o n s t BYTE * ) b u f , l e n ) ;
r e t u r n r e s u l t == ERROR_SUCCESS;

?
#end i f
/ /aenmeeeeessssseessessssssssssssessesessesssesssssssssssseessesess
TUConfigKey: :TUConfigKey( ) : m _ Va l i d ( t r u e ) { }
‘TUConfigKey: :~TUConfigkey() { }
b o o l T U C o n fi g k e y : : i s Va l i d ( ) cons t {

r e t u r n m Va l i d ;
?
//saeeeee=:
‘TUProfileKey::TUProfileKey(const char * s e c t i o n , c o n s t char * fi l e

+ m_Profi l e ( sec t i on , fi l e ) { }
b o o l T U P r o fi l e K e y : : l o a d ( c o n s t c h a r * k e y , s t r i n g & v a l u e ) {

c h a r buf [ s t r i n g L i m i t ] ;
b o o l o k = mP r o fi l e . G e t S t r i n g ( k e y , b u f , s i z e o f ( b u f ) ) ;
i f ( o k & & b u f [ 0 ] ) (

v a l u e = b u f ; r e t u r n t r u e ;
?
r e t u r n  f a l s e ;

}
b o o l T U P r o fi l e K e y : : l o a d ( c o n s t char * k e y , s h o r t & v a l u e )
{

i n t n = m P r o fi l e . G e t I n t(key, v a l u e ) ;
va lue = short ( n ) ;
r e t u r n t r u e ;,

b o o l T U P r o fi l e K e y : : l o a d ( c o n s t char * k e y , u n s i g n e d sho r t & v a l u e ) (
u n s i g n e d n = mP r o fi l e . G e t I n t ( k e y , v a l u e ) ;
v a l u e = (uns igned s h o r t ) n ;
r e t u r n  t r u e ;

?
b o o l T U P r o fi l e K e y : : s t o r e ( c o n s t c h a r * k e y, const c h a r * v a l u e ) {

r e t u r n m P r o fi l e . W r i t e S t r i n g ( k e y, v a l u e ) ;,
b o o l T U P r o fi l e K e y : : s t o r e ( c o n s t char * k e y , s h o r t v a l u e ) {

r e t u r n mP r o fi l e . W r i t e I n t(key, v a l u e ) ;
?
b o o l T U P r o fi l e K e y : : s t o r e ( c o n s t char * k e y, u n s i g n e d s h o r t v a l u e ) {

r e t u r n m _ P r o fi l e . W r i t e I n t(key, v a l u e ) ;

Listing4 - config.cpp
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Bibliography and resources
TheMicrosoftDevelopersNetwork (October ’95)hasa lotofadditional informationaboutporting;d i f
ferences betweenWindows 95andNT;SDK documentation; anda lotmore.
Herearesome Web pages relevant to this article:

Jotis a replacement for Windows Cardfile‐http:/ / www.compulink.co.uk / ~unicorn/,jothimt
BorlandC + +‐ http:/ / www.borland.com/P r o d u c t/ Lang /Cpp/Cpp.html
MicrosoftVisual C + +‐http:/ / 198.105.232.4:80/visuale/
Symantec C++ ‐ hitp:/ /www.symantec.com/
WatcomC++ ‐Attp:/ /www.watcom.com/¢/c.html
zApp ‐ h t t p :/ /www.roguewave.com/rwpav /products/inmark /zApp/zApp.html

All the source code referenced in this article is available onCix,by postalmail (sendan SAE
labelled‘WinPort’ toEXEEditorial)or byftp at ftp:/ /ftp.exe.co.uk /pub/exestuff/winport.

a c c e s s |= KEY_WRITE;
LONG r e s u l t = : :RegOpenKeyEx(key, s u b K e y, 0, a c c e s s , &m_hKey);
if ( r e s u l t != ERROR_SUCCESS) {

i f  ( r e a d o n l y )  {
m_Valid = f a l s e ;
r e t u r n ;

}
DWORD d i s p ;
r e s u l t = : :RegCrea teKeyEx (key, subKey, 0 , 0 , 0 , KEY_ALL ACCESS, 0 ,

@m_hKey, & d i s p ) ;
C H E C K ( r e s u l t == ERROR_SUCCESS);
if ( r e s u l t != ERROR_SUCCESS)

m_Val id = f a l s e ;
d

?
TURegistryKey: :~TURegistryKey() (

i f ( i s v a l i d ( ) ) : : R e g C l o s e K e y ( m _ h K e y );
+
b o o l T U R e g i s t r y K e y : : l o a d ( c o n s t c h a r *name, s t r i n g é v a l u e ) (

i f ( l i s v a l i d ( ) ) r e t u r n f a l s e ;
char buf ( S t r i n g L i m i t ] ;
b o o l ok = RegRead(m_hKey, name, b u f , s i z e o f ( b u f ) , R E G _ S Z ) ;
i f ( o k ) v a l u e = b u f ;
r e t u r n o k ;

}
b o o l TURegis t ryKey: : load(const char *name, sho r t & v a l u e ) {

i f ( ! i s v a l i d ( ) ) r e t u r n f a l s e ;
DWORD b u f ;
b o o l ok = RegRead(m_hKey, name, & b u f , sizeof(buf), REG_DWORD);
if ( o k ) v a l u e =short (buf);
r e t u r n  o k ;

?
b o o l T U R e g i s t r y K e y : : l o a d ( c o n s t c h a r * n a m e , u n s i g n e d s h o r t & v a l u e ) (

i f  ( 1 i s v a l i d ( ) )  r e t u r n  f a l s e ;
DWORD b u f ;
b o o l ok = RegRead(m_hKey, name, & b u f , s i z e o f ( b u f ) , REG_DWORD);
i f ( o k ) v a l u e = ( u n s i g n e d s h o r t ) b u f ;
r e t u r n o k ;

‘3
b o o l T U R e g i s t r y K e y : : s t o r e ( c o n s t char *name, const c h a r * v a l u e ) (

i f  ( l i s v a l i d ( ) )
r e t u r n f a l s e ;

r e t u r n R e g Wr i t e ( m _ h K e y, name, v a l u e , s t r l e n ( v a l u e ) + 1 ) ;
}
b o o l T U R e g i s t r y K e y : : s t o r e ( c o n s t c h a r *name, s h o r t v a l u e ) (

i f ( l i s v a l i d ( ) ) r e t u r n f a l s e ;
DWORD b u f = v a l u e ;
r e t u r n R e g Wr i t e ( m h K e y, name, & b u f , s i z e o f ( b u f ) , REG_DWORD);,

b o o l T U R e g i s t r y K e y : : s t o r e ( c o n s t c h a r *name, u n s i g n e d s h o r t v a l u e ) (
i f ( l i s v a l i d ( ) ) r e t u r n f a l s e ;
DWORD b u f = v a l
r e t u r n RegWri te(m_hKey, name, & b u f , s i z e o f ( b u f ) , REG_DWORD);

}
#endif //__WIN32__
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‘Geom Rue II DEO TRAINING FOR C & C++
Function Pointers

Add(int First, int Secongigy),

First +Second ;

~<a

t  F i r s t ,
Second)

First - S e c o n d ;

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

Video Tra in ing  Benefi ts

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

You Save £1095

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

You Save £6000
Convenience a
Learn when and where it suits you and at
your own pace.

Permanently available
Forget something ? Havea free repeat
lesson should you ever need it.

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

false

t r u e

o l resul t = f a l

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

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

W h y Si l i con River
Video Train ing
"Both products show video can be an
excellent medium for training"

PCW magazine
"Recommended" EXE magazine

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

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

© CIRCLE NO. 536

C  V i d e o  C o u r s e
PersonalEdition
6 video's with over 13hours of
training, plus approx..50 hours of
practical exercises. 365 page £149.95
workbook and source disc. £19995
Five Pack
As Personal Edition but with 4 £249.99
extra workbooks.
Company Pack
As Personal Edition, but with an
extra set of video tapes, 9 extra
workbooks, plus exclusive course
leaders notes.

_£299:95‑

£399.95
£49995

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

A d v a n c e d C++ Video Modules

£149.95

£249.95

£399.95

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

Available Summer 96.
Templates (Personal Edit ion) £ 49.95
Iostreams (Personal Edit ion) £ 49.95
Combination Set (al l 4 modules) £149.95
Company Packs £TB.A.

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

H o w To Order
CALL 0181 317-7777
FAX 0181 316-7778
email sales @siliconriver.co.uk
SILICON RIVER Ltd.
106-108 POWIS STREET
LONDON
SE18 6LU B =  ©
Offer valid until 30 /4 /96

*Please add £10 del ivery and VAT to al l orders
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out facility. Table 3 lists some of the most
important communications operations and
the Win16 and Win32 API functions that
handle them. Readers familiar with UNIX
will notice that the Win32 communications
V/O use the same functions as disk file 1/0.
The differences are significant, and are best
handled by encapsulating the communica‑
tions operations within a class.The TUAuto ‑
d i a l class ( s e e Listings 1& 2) is the result.

The class’ interface is platform-indepen‑
dent, which keeps the Jot code using it
portable. Inside the implementation, I just
used # i f / #else / #end i f to conditionally
compile the correct platform-specific code;
for a larger class, a better implementation
could use separate source files for each plat‑
form (eg a d i a l 1 6 . c p p , a d i a l 3 2 . c p p )
which are then included by the master file:

/ /  a d i a l . c p p

# i f defined( W I N 3 2 )

#  i n c l u d e  “ a d i a l 3 2 . c p p ”

#else
# i n c l u d e “ a d i a l l 6 . c p p ”

# e n d i f

The Win32 version of the autodial code
needs to perform some extra checks when an
API fails; if the system er ro r code is
ERROR_CALL_NOT_IMPLEMENTED, we are
running under Win32s, and should notify
the user that the requested facility ( i n this
case c o m m u n i c a t i o n s ) i s unavailable with
Win32s; this is one of the reasons I could not
use Win32s for my Jot development.

The other example for this article is con‑
figuration, an important area for all but the
most trivial applications. Win16 applica‑
tions have to use .INIfiles, but Win32 appli‑
cations are supposed to use the Registry.
(Actually, a Win32 program can use .INI
files if it wants to, it is just not recom‑
mended.) As with the communications APIs
above, the differences between Win16 and
Win32 can beencapsulated within ageneric
interface. The result i s the TUConfigKey
class ( s e e Listing 3), an abstract base class
that provides a generic interface for reading
and wri t ing configuration data. This inter‑
face only supports loading and storing of
strings and short integers, but you can eas‑
i ly extend it to support more complex types
such as S I Z E or COLORREF. The reason only
short integers can be used is because
Win16’s GetP r o fi l e t n t ( ) can only return
a 16-bitvalue, sothat imposesa limit on the
public interface; I leave storing long inte‑
gers as strings under Win16 as an exercise
for the reader...

I derive two classes from T U C o n fi g K e y,
T U P r o fi l e K e y for accessing .INI files, and
T U R e g i s t r y K e y for accessing the Registry
(see Listing 4) . The T U P r o fi l e K e y class i s
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basedaroundOWL’s T P r o fi l e class,which
provides an already-implemented interface
to .INI files ‐ there is no point in re-imple‑
menting this functionality. The T U R e g ‑
i s t r y K e y class can access its data i n
read-only or read-write mode, depending on
whether the application is using the key for
loadingorstoring.

To demonstrate how these classes are
used, a sample program c f g t e s t . c p p can
be used to store some simple data in a key
and retrieve it. This code is available by ftp
or mail ( s e e the box Bibliography and
r e s o u r c e s ) . Again, the Win32 version o f this
application needs to be aware of Win32s.
The G e t C o n fi g k e y ( ) function creates a
key appropriate for the environment - a
T U R e g i s t r y K e y for N T and Windows 95,

TECHNIQUES
and a T U P r o fi l e K e y for Windows 3.x o r
Win32s. The rest of the code is oblivious to
which platform it is runningon.

Compiling the test programs
Two test programs, d i a l t e s t . c p p and
c f g t e s t . c p p ,each with their ownmakefiles
( d i a l t e s t .mak and c f g t e s t . m a k ) and
support files are availableon the ftp site. The
makefilesboth reference a common makefile,

# d i a l t e s t Makefile

APPNAME=dialtest
SOURCES=dialtest .c

t include umacro. :

Listing5 -dialtest.mak

Aladdin Smartcard Envivonness

Inanincreasingly wiredworld, thousands ofprofitablesmartcard applications
are just waiting to bedeveloped... in education, telecommunications, healthcare,

banking,security. You name it. Bypersonalizingand securing data, smartcards
satisfy areal needofthe Information Age.

Toseize this opportunity and create successful smartcard applications, all you need is
ASE ‐The Aladdin Smartcard Environment. ASE isanintegrateddevelopment environment

that gives software developers anefficient,flexible and secure tool for making the most of this
new businessopportunity

The ASI

ASE offers ease-of-usea

yystem includes ASESo/?, alibrary of software interfaces and utilities; ASEDrive, aversatile
rite smartcard drive unit ; and ASECards, personalized smartcards of various types.

dashort leamingcurve, withstandards-compliant support for awide rangeofsmartcards,
And ASE incorporates advanced security features, includingdigital signature, authentication, and other public key

cryptographic functions.
ASE Development Kits ‐ aswell asstand-alone ASEDrives and customized ASECards ‐ are now available

Aladdin, aworld leader in software security, has more than 10years of experience in providingadvanced solutions
for applicationdevelopers, in-thefieldsofsecurity applications,system integration,and development tools.

For more information about ASE ‐ your key to the world of smartcards ‐ call 01753-622266 today

UNITED KINGDOM Aladdin K n o w l e d g eSystems U KLid
WORTH AMERICA. Aladdin S o f t w a r eSecunty Inc.
WTLOFRCE AladdinK n o w l e d g eSystems Lid. e972

C a l l f o r d e t a i l s o f y o u r l o c a l d i s t r i b u t o r !
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\# UMACRO.MAK
# Generic M a k e fi l e Macros
# C o p y r i g h t ( c ) 1996 Michael J Marsha l l
#  Defines:
# WING2 - enables win32
# APPNAME ( requ i red ) - output w i l l be
A P P N A M E .exe
# SOURCES ( r e q u i r e d ) - names o f source files
-swap s
# M o d i f y f o r l o c a l se tup
BCROOT=c: \bodS
BCLIBDIR=$ (BCROOT) \1 ib
BCINCDIR=$ (BCROOT) \include

PCH = $(CPCH) -He
COPTS = -3 -d -k -Od -v
(CFLAGS = -W -D_RTLDLL -D_OWLDLL -D_BIDSDLL
(copTs)
_LFLAGS = -Tpe -aa -c $(LDBG)

Define W i n l 6 - s p e c i fi c c o m p i l e r s e t t i n g s

BS=owldwi bidedi import crtidll
O w lov-vtINCLUDEPATH=$ (BCINCDIR) ; .

LIBRARYPATH=$ ( B C L I B D I R ) ; .

umacro.mak (see Listing 5 & 6), which pro‑
vides macros and rules for building the test
applications for both Win16 and Win32. The
test programs and makefiles were written for
BorlandC++ 4.53 and its tools.

To build a Win16 versionof a test pro‑
gram, type:
make -f <makefile>
And to build a Win32 version of a test pro‑
gram:
make -f <makefile> -DWIN32
The resultingprograms have diagnostic and
debug code included, and are linked dynam‑
ically to the system libraries. If you buildone

t i f $ 4 ( W I N 3 2 ) COPTS = - 3 - d - k -0d - v
KEY=win32 CFLAGS = -WS -D_RTLDLL -D_OWLDLL

lelse ~D_BIDSDLL $(COPTS) - m l
KEY=winlé LPLAGS = ~Tw -c -C -A=16 -Oc -Oi -Oa

lendif ~Or $(LDBG)
CDIAG = -D__DEBUG=2 -D__TRACE=1 -D_WARN=1
OD=d
# P r e c o m p i l e d f header s e t t i n g s
CPCH = - H = $ ( K E Y ) $(OD).cam -H"owl/owlpch.h”

~D_OWLPCH
# Names of t h e miscel laneus fi l e s
RESFILE=$ (APPNAME) .res
RCFILE=$ (APPNAME) . r c
DEFFILE=$(APPNAME) . d e f
# Make a l i s t o f o b j e c t s from the source names

OBJECTS=§ (SOURCES: .cpp=.obj)
14£ $4 (WIN32)
# Define W i n 3 2 - s p e c i fi c compi le r s e t t i n g s

BCCabee32
BRCC=bree32
‘TLINK=tLink32
T L I B = t l i b
IMPLIB= imp l ib
CPGFILB=bec32.cfg e
STDLIBS = owldwfi b i d s d fi import32 cw32i
CO = cOw32
LDBG = -v | $(CPGPILE) >NUL

Listing6 - umacro.mak

Printedboxes and-sleeves in full colour
to your specification
Shaped polystyrene packers
Ring binders/slip cases plain or printed
Postal cartons and labels
Disk pockets.Disk labels.Disk duplicating

@ Printed copyright envelopes
@==Shrinkwrapping
-@ Assembly service

MANUAL PRINTING
New Manualsor reprints.All sizes.
Short-run copying service
Wire-o-binding, tabbing
Data conversion
Full artwork/origination service

RAPIDTELEQUOTE SERVICE
RIDGEWAY PRESS

TEL: 01734 845331 FAX:01734 845186

$(BRCC) -r -i§(INCLUDEPATH) $<
o b j : $(BCC) +$(CPGPILE) -c $<

(CFGFILE) : @copy &&| -I$(INCLUDEPATH)
(CFLAGS)-w $(CDIAG) $(CPCH) $(CCFEXE)

version of a program, and wish to build the
other version, don't forget to delete the .exe,
.obj,and .res files first.

Next month
I a mout of space this month;next timeI will
finish my discussion of common code, and
provide some functions and classes to imple‑
ment useful Win32 functionality for Win16
applications. a

When he’s not writingarticles for EXE,
developing Jot, or readingDilbert, Michael
J Marshall isa software engineer for Con‑
nection Software in London. Michael writes
C/C++ under Windows and UNIX. Hecan
bereachedat michael@xon.co.uk and at
http:/ /www.compulink.co.uk /~unicorn/.

U N I T E D  K I N G D O M
Tel: 01 527 85 3322 Fax: 01 527 85 4411
BBS: 01 527 85 7878 (8, 1, None Parity)
Internet: gwa@gwassoc.demon.co.uk



Other
Databases.

Finally. The Object Database That Delivers More Platforms,

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

POET 3.0 transparently networks PCs, Macs and
workstations. Scale from a laptop to aworkgroup to
an enterprise server effortlessly. And only POET 3.0
supports all these operating systems:

©Windows, Windows for Workgroups,
Windows NTand Windows 95

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

More Features
POET 3.0 includes POET Developer, an integrated,

GUI-based workbench. Plus a toolset of system services,
soyou can focus on building your application.

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

*Excludes Delivery & V.A.T.D e  a x

And with the ODBC driver, you can combine POET
databases into existing environments.
More Performance

POET 3.0 offers the power of object databases and
the reliability of relational systems. You get the POET
Administrator, an industrial strength database manager
that includes user authorization, online backup and
transaction rollback.

POET 3.0’s object server architecture maximizes
performance and eliminates processor dependencies.
And POET 3.0’s unique navigation abilities speed
client responsiveness.

There’s no better object database tool than POET 3.0.
For a limited time, get the POET 3.0 Personal Edition
for just £149*. And cut the toughest object database
problem down to size in no time.

CALL 0181-317-7777
POET
Software

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



CreatesWindows Online Help and Printed Documents Simultaneously!
From rough layout to final printout, Doc-To-Help offers tools to Speed and Facilitate
every aspect of document and Help authoring. Doc-To-Help customises Microsoft
Word for Windows to create a graphical authoring environment that allows
simultaneous creation of printed documents and On-line Help.

Because Doc-To-Help is an extension of
ee eeoe S .ae Word for Windows, you are always

PME ASA CRIT S E H working in a familiar environment with
ad eoooctnete oo vliah es hada full access to Word’s editing, outlining and
er antecies sapis eoneeigitata tagged formatting tools. Doc-To-Help transforms
patamapelden seenerhoneeye ia Word into a friendly, and intuitive Helpcectag waome pr tho gemmame Se 2 tower tan : ; ; Pauthoring environment - what’s more all Help features are implement‑

ed using everyday techniques such as selecting tex t , choosing menu
; items, pushing toolbar buttons and interacting with point and click
Sezer Region ingres| editors. With Doc-To-Help a wide range of features are supported

such as 256 colour bitmaps, watermarks, screenshot formatter, sound,
video, animation, hotspots on graphics and Help macros.

WiBons
CONNIE?

Accusoit RedliningToolkit
ART is avery powerful and flexible API toolkit that can

Track Record is the be used to add annotation drawing, hyperlinking, and
latest creation from more to any application in minutes. ART works asa layer
Underware Inc the a] ; on top of any type of document: text, graphics, images,
original developers of | jj blank window and more.
BRIEF. Track Record | 4
is the ideal solution for
all your information
tracking needs under
Microsoft Windows
and Windows 95.
Based on a powerful
object oriented data‑
base Track Record supports features like OLE
automation and interactive form editing.

Track every aspect of your software
development projects:

Bug Reports Features
Changes Releases
Test Cycles Individual Schedules
Beta Testers Documentation

Also available as aDLL for Win 3.x, Win NT/Win95S, VBX or OCX.

To Order or for further Info call: IGHLANDE For all your development
Tel: (44) 181 316 5001 H R _ software needs!
Fax: (44) 181 316 6001 SOFTWARE LTD



everal weeks ago I received an
email message from a student
member of ACCU concerned
about the effect of switching on
alignment when compiling code.

The question was: ‘Why does switching on
alignment in Borland C++ result in an
increaseof one in the size of all objects whose
original sizewas odd?”
My immediate reactionwas ‘Whyonly the

odd sized objects, and why by only one?’
Surely alignment should guarantee that all
types (including data members) but c h a r
start on an alignment boundary. Look at the
followingstructure:

siruds Xf

Despitebeingofeven size in unalignedmem‑
ory, it will increasein sizeby2or 6 depending
on whether the architecture is two byte or
four byte aligned. Actually it could beworse
still on 32-bit architectures using16-bit i n t s
or on 64-bit architectures such as the Cray
XMP. In some cases, C++ objects with large
latticescan expandconsiderably when align‑
ment is requiredandthe programmerhasnot
considered the problem.

My enquirer thought that alignment was
only applicable to the whole object and could
not see why the extra byte should bepart of
the object. To hismindall that was required
was that each (whole) object should start on
an alignment boundary.The reasonwhy this
cannot work is that any padding(even termi‑
nalpadding)mustbepartoftheobject to hon‑
our the ISOC requirement that elements of
an array shallbecontiguous.There cannot be
paddingbytes between array elements, any
such padding must be part of the preceding
elementof the array.
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The next question that came to mind was
‘Why was this behaviour of critical impor‑
tance?’Aftera little investigationI discovered
that it was a matter of persistence. His origi‑
nalexecutable ‐ with unalignedobjects ‐ had
wri t ten data back to storage by wri t ing
s i z e o f ( o b j e c t ) bytes t o backing store.
When the new executable tried to read
s i z e o f ( o b j e c t ) from backing store i t was
reading too many bytes in some cases,
thereby corruptingthe inputstream.There is
a far more serious problemwith this mecha‑
nism that I will come to in amoment but the
first lesson is that writing raw bytes to back‑
ingstore cannotwork if you change the mem‑
ory organisation between writ ing and
reading. This is a problem on PCs if you
change the memory model or the alignment
requirement. The minimum requirement for
raw bytes towork asamechanismfor persis‑
tent storage is that the program reading the
data uses identical memory organisation
(alignment, byte size,memorymodel, endian
etc) to that of the programwriting the data.

In aC environment that is probably suffi‑
cient, in C++ it is not.Considerthecodebelow.

Notice that I have toldyou nothingabout
SomeObjec t . I f this is a polymorphic type
with virtual methods it will have a virtual
function table pointer (or some othermecha‑
nismserving the same purpose). There is no
requirement that the address of a virtual
function table for SomeObjec t is an invari‑
ant overmultipleexecutions of the program.
The above program will (a t
best) overwrite the default
instance o f S omeOb j e c t
wi th the stored data from
an earlier use. This wi l l
overwrite the virtual func‑
tion table pointer of the cur ‑
rent execution with one
from an earlier one. By the
way, C++ gives no guaran‑
tee about the consequences
of copying objects via raw
memory by functions such ;
as memcpy ( ) .

Findude"
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Whena student tracks
down the size of
objects, it prompts
FrancisGlassborow
to reveal the true story
behind compilers’
alignment switch.

I almost set this as a monthly problem, but
came to the conclusion that the problemwas
rather obscure for the typical C++ user.

Zero size
C++ requires that the s i z e o f ( ) for all
objects is at least one. The intent is to make
sure that all objects have distinct addresses.
Unfortunately there are special types of
classes (suchasprotocolclasses) that haveno
object data and sonaturally havea size of
zero. Instancesofsuchclassesmostnaturally
occur assub-objects in what canbevery large
object lattices (ie objects composed of many
sub-objects). The storage cost of multiple
dataless sub-objects can becomeextravagant
(particularly in systems with substantial
alignment requirements.) This problem was
considered at the recent Tokyo meeting of
ANSI X3J16/ISO WG21 and it was decided
that zero-sized sub-objects would be allowed
even thoughcompleteobjectswouldstill need
aminimumsizeofone.No two zero-sizedsub‑
objects may have the same address; though,
as I understand i t , one such can share an
addresswithanormal object.

I have also heard that they relaxed the
rule on layout of sub-objects. For C compati‑
bility reasons the current rules require that
the layout o f a C++ c l a s s / s t r u c t object
shall b ethe same a sthat for a Cs t r u c t with
the same elementsdeclared in the sameorder.
For some time compilers have been able to
reorderblocksofdeclarations thathavea sin‑

+ indude <fstream,h>somecbi. W"

ak, main, OT {area [sizecf (SomeObject) +1];

fileChonGr ay,
I rest: of program.
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gle access specifier,but not reorder the dec‑
larations within ablock.For example, in

dassX

Mosk:& taedass,defn

aandbmustbeadjacent (contiguous barring
alignmentpadding),somustc andd but they
maybeordereda, b, c, d or c, d, a, b.

If Iheardcorrectly, therelaxedruleallows
compilers to reorder private data. It would
make sense because private data can never
bea compatibility issuewith C. It would also
deter ‘programmers’ from tryingto use imple‑
mentation details about data layout. If your
programreliesona precisedata layout then I
think you have some serious problems to
address in your coding skills.

Winning the lottery
Last issue’s problem program was intended
to generate lottery entries. There are several
commercial programsthat dothis. I wonder if
someoftheerratic resultsof the Lottery area
result of faults in programs akin to this one.
Let us re-examine last month’s code, shown
at the top of the nextcolumn.

At first (second,and third) glance there is
nothing wrong with this program. It will com‑
pile and run, generating sets of six numbers
in the range 1 to 49. Usinga shuffle routine
ensures that it is robust even if the imple‑
mentation of r a n d ( ) is poor. (Despite the
substantial chapter onpseudo-random num‑
ber generators in Knuth’s ‘Art of Computer
ProgrammingVol 2’ there are still many low
grade implementations around.) The pro‑
gram runs in approximately constant time
(proportional to the number of numbers you
wish to select). If performance matters, you
could limit the shuffle to only six iterations
anduse the last six entries asthe selection.

The writer clearly intends to select ran‑
dom sets of six numbers. Most of us would
expect thismeantthatallthe possible(almost
14 mill ion) sets of six would have a roughly
equal chanceof beingchosen.This will notbe
the case for this program if it is compiled
using 16-bit i n t s .

The sequence of numbers generated by
consecutive calls to r a n d ( ) is determined by
the argument t h a tis passed to s r a n d ( ) . ( I f

50

wk wai) £
ink values[49];
wh i, select, temp;

I]fs witiahisethe array,
for (= 0; 1<49; i t t )

values[¢]= v+1;
I) sek the random, wumber
II free. thy,system,clock

srand (‘unsignedtime (0);I]shufHethe axrau,
for (=45; umd; i--)g

sdeck = rand() % 6;
temp =values[i -1];
values[i - 1] = values [select];
values[select] = temp;

3te ic es a:
(i=0; i< 6; i++)
printf("" Yod *) values

prt ("'\n"); [ ) ;
teu O;

3
s r a n d ( ) is never called, ISOC requires that
r a n d ( ) b e h a v e sas if srand(0) has been exe‑
cuted.) Sothe above program can generate no
more different sets than the number of avail‑
ablearguments for s r a n d ( ) . In systems with
16-bit i n t s this is no more than 65536. This
means that the above program can, at best,
generate only 0.5% of all possibleselections.

The limited set of compilers coupled with
the small number of likely programs (strate‑
gies and algorithms) means that most possi‑
ble lottery selections will never bechosen by
programs running on popular hardware. On
the otherhand,if the lotterynumbers areone
of those sets that can potentially beselected
by a program there will be a much greater
chance ofmultiplewinners.

Systems with 32-bit i n t s do not suffer
this limitation in regard to lottery numbers
but where selections are being made from
much larger ranges of outcomes (dealing
Bridge hands, shuffling for Poker etc.) the
problem raises its head again.

Note that the best cases above assume
that the pseudo-random numbergenerator is
good enough to generate a unique sequence
for each seed passed to s r a n d ( ) . Experience
shows that this is far from being universally
true. It would be nice if implementers docu‑
mented their choice of algorithm. Indeed I
think implementers should always document
choices that may affect the outcome of con‑
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formingcode,butuntilusersstartdemanding
such added quality they will not get it. Per‑
hapsahigherpriority is forcompilers to actu‑
ally compile code to work correctly. Weheard
a lot about the ‘Pentium bug’ but what about
the code generationbugin Visual C++2.1and
2.2 where the global optimiser breaks integer
arithmetic in a raft of cases. I know that
almost all compilers have bugs,but thisone is
particularly nasty as it is relatively likely to
bite and was introduced in a limited release
(and one where there was no indication that
anythinghadbeendone tothe compiler itself).

This month’s problems
I am setting you two problems this month.
The first concerns selectingsubsets fromvery
large collections. Without appropriate, famil‑
iar reference books, you will find it difficult.
The second is a code problem for you to t ry
and then check onyour compiler.

Problem 1
Look back at the code for last month’s prob‑
lem. Note that though only six numbers are
wanted, storage is provided for all forty-nine.
In the Lotterycontext this is fine, it keeps the
program simple and makes the algorithm
easy to follow.This will notalwaysbethe case.

How would you tackle this problem if you
neededto choosea setof six from the first mil‑
lion integers? Your solution must make all
possibleselections equally likely.What is the
hiddencost of your method?

I would be pleased to see your solution,
becauseit mightbebetterthan the one I have
to hand.

Problem 2
How many errors are there in the following
C++ code?

+Hincude Ciostream.?
wkmain() £

int i=10;
i =  t i ) ;
cal <i <<endl;
rum0;

5
When you have decided, t ry it on any and all
C++ compilers you have available. At least
one of them might surprise you. a

Association ofC/C++ Userssubscriptions:
individual£14, student £7, corporate £75,
Overload& C++ SIG£15 (+ACCUmember‑
ship). Forfurther informationaboutACCU
write to FrancisGlassborow, 64Southfield
Road, Oxford, OX4 1PA,ring01865246490
or email (without contents) info@accu.org.
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PROFESSIONAL TOOLS

FOR PROFENIONAL DEVELOPERS
FROM GREENLEAF SOFTWARE

.The premier communications library. £259
A library of language-independent C routines that provide easy, reliable high speed communications for
your PCapplications programs. File transfer protocols include CompuServe B+; XMODEM,
YMODEM, ZMODEM, ASCII file transfer protocol and Kermit. ANSI Terminal Emulationand NASI
support.

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

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

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

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

Full Source code, No Royalties, 60 day money back guarantee.
FREETechnical support and access to our BBS.
Professional documentation aswith all our products.

CitadelSoftwareLimited GREENIEAF
Coombe, Trewen, Launceston, ComwallPL15 8QF
TEL 01566 86037 FAX 01566 86147
BBS 01566 86925 Prices exclude VAT and delivery.
Official EuropeanAgents for Greenleaf Software Inc.
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A P P E T C A T E I E O N G E N E R A T O R
B e eWiz Pre CAWICPXAMPLESICAFACRE RS
fie EoJose Vwet ene : INTRODUCTORY PRICE

The Wizdom Experience £199.00
Simply statedWizdom/Pro revolutionizes the development
of applications for personalcomputers.

Wizdom is the 4th GenerationApplication Development ;
product which lets you utilize the Object Oriented Rate Needleman, Ecitorin

Analysis & Design (OOA/OOD) approach to computer : Gilet BYTE Megane

applicationdevelopment.

All of the once theoretical details of Object Oriented
methodology are brought to life byWizdom Pro. PHONE/FAXNOWTO‘ORDER STANDARDEDITIONOFWIZDOMPRO

ATA SPECIAL INTRODUCTORYPRICEOF£199.00 ( p u l s a r aND van)
Wizdom facilities are, in effect, aVisual, User Friendly TELEPHONE:-0121 323 3433 FAX: 0121:323 3779
extension of Object Oriented programmingdesign and
implementation concepts. The use of Classes, Subclasses,
Inheritance,Encapsulationand Polymorphismare anatural,

| Pleasedespatch __(copy/eop ies) ofthe Standard Eaition ofWizdom Pro atthe introductory p r i c o f£199.00 plus p&p
| and V A Tat £46.56 per copy. Total amount payable£ __

intuitive and inherent part of the WizdomApplication {Sian s e c t al
Development experience ! | Saeee

; ' = < , [ o e idnsin CaleheaL s l sThree versions are available Standard, Professional or | Postcode o e s

Corporate/Enterprise editions Pleasedebit myAccess/Barclaycard Pg ESA. Expiry Date SignatureII
Easily and painlessly,Wizdom will change the way you | e c t sacheque inade payable toWhitestrand Software Limited f o r£ \ /|
think about application development andwill make the |
Object Oriented ion f ; Please return FREEPOST to: Whitestrand Software, FREEPOST BM6899, Birmingham BS7BR =\W’ HI TESTRANDyject Oriented transformation for y o u!

NEWBOOKSFROMARTECHHOUSE
A Guide to Programming Languages: Overview and Comparison
by Ruknet Cezzar
Which programming language should be used to develop a given application and/or related and future
applications? This guide to programming languages provides the answer without endless hours of research.
It discusses the most widely used languages and their functional pros and cons for application development.
Contents: Introduction. Language Elements and Design Concepts. Ada. BASIC. COBOL. FORTRAN.
Pascal. LISP. PROLOG. Object-Oriented Programming. C++. Visual Programming. Mixed-Language
Programming. Historical Perspective. Epilogue. Appendices.
Hardcover 496 pages 1995 ISBN0-89006-812-7 Order Book EXE812 £39.00

Survival in the Software Jungle
byMarkNorris
Developing the right software is vital if your business is to succeed. This new book provides the tools and
guidelines you need to make sense of the confusing array of software options available. Written especially
for managers and engineers who are responsible for systems development and information technology, the
book uses a no-nonsense approach and practical examples to show you what you can and should do to make
your software projects successful in the real world. Survival in the Software Jungle provides signs to watch
out for and assessment mechanisms guiding you around the pitfalls and helping you to avoid costly
mistakes. Appendices include current standards information and a useful glossary of terms. A collection of
invaluable checklists backs up the advice provided in the main text, and the accompanying software allows
you to evaluate the likelihood of your project succeeding.
Hardcover 256 pages + software 1995 ISBN0-89006-831-3 Order Book EXE831 ‐ £39.00



raphics Server 4 is the latest
releaseof the BitsPer Seconds
graphing toolkit for Windows
3.x, Windows 95 and NT. It is
available in two versions, as

the Graphcontrolonly (called the Component
K i t ) or the G r a p h control combined with the
Graph libra Development K i t ) . The
Graphcon t ro ess fully-featured form, is
licensedby andappears asthe Pin‑
nacle-BPS
Professional

Graphics
host languag
of this article
Basic, specifi
VB4 which i
for Applicati
on VBA as

fi msaresensitive to
the data type of variables passed to them as
parameters but it is not mandatory in Visual
Basic to declarevariables explicitly or strong‑
type them, it is possible to declare a variable
just by assigning avalue to i t , for example:
R e s u l t  =  0

It is normal VB programming practice to
include O p t i o n E x p l i c i t within the decla‑
rations section of a form or module, this
enforces that all variables are declared with
the D i m statement. As an alternative to
O p t i o n E x p l i c i t , Require Variable Decla‑
ration can be checked under Tools |Options.
Including O p t i o n E x p l i c i t is a better
option if source is ported to andpossiblymod‑
ified using other VBA compatible develop‑
ment platforms.

Accessing the Graph library
Accessing the Graph library DLLs from VB4
requires a set ofD e c l a r e statements.VB4 in
its Professional or Enterprise editions is a
dual 16/32-bit product and the syntax of the
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D e c l a r e statement varies according to
whether calls are beingmade to the 16-or 32‑
bit version of the Graphics Server DLLs. If
the dual capabilities of VB4 are being used
the preferred method is to use the new # I f
Win32 compiler directive, for example:
# I £ Win32 Then

D e c l a r e  F u
“GSWDLL32

D e c l a r e Funct
"GSWDLL32

C l o s e S e r v e r L i b
A s  L o n g

e r v e r L i b
(ByVal s z K e y $ ,

L o n g

GSCloseServer L i b
A s  I n t e g e r

GsOpenServe r Li!
( B y Va l s z K e y $ ,

t $ )  A s  I n t e g e r

xtfile format.Asthere are
in the Graph library, developers have

the ‘option to declare all of t h e min one stan‑
dard code module or to declare only thefunc-_
tions used by a particular project. It is not
even necessary to use a standard module as
P r i v a t e D e c l a r e will enable functions to
bedeclaredwithin a form, if
required.The problem with
P r i v a t e D e c l a r e i s that
function declarations can
end up scattered through‑
out a project with the obvi‑
ous implications for
maintenance. Usinga stan‑
dard module and including
the whole of the supplied
set of Declares in i t is the
preferred approach since
the same module can then
beusednotonly in anyVB4
but also in any VBA project
which calls Graphics
Server.

Most Graphics Server
functions take numeric val‑

EXE: The Software Developers’ Magazine

R E V I E W S

What is the best way to
present data: pie chart,
3D scatter, bars...
It’s all a matter of taste.
Colin Hume reviews a
toolkit which gives you
the power to let the user
decide.

ues as their parameters, which raises the
prospect of code such as
r  =  A G S h o w ( 4 ,  2 ,  1 )

To increase readability, Graphics Server
defines not just DLL calls but also a set of

s. It makes code botheas‑
tain. For example, the

rewrittenas:
g r a p h , w i t h n o l a b e l s

We situation
cifically,

, and con‑
he use of the

valueofaconstantisamended then only one
changeis necessary, and the reis no possibil‑
i ty of differing values for a constant existing
elsewhere within the project.

Figure 1 ‐ Specialistgraph types such as Time Series
are a feature of Graphics Server.
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How much tiMe are you spending learning
your configuration (WEVet Gulessue

instead of actually using
You've made the decision to use software configuration management
(SCM). And you know that a streamlined development process can help
you meet your deadlines andmake your developers more productive. So
why are you still figuring out how to use the software? You needan scm | “Would you like to know how MKS Source

Integrity integrates with Microsoft C++?
One word: seamlessly.”

- LAN Times, August 95

tool that produces results instantly.
MKS Source Integrity
At last, there’s a software configuration management system that
eliminates the learning curve. MKS Source Integrity orchestrates your ; ,

s a a ceeall " omy : Source Integrity provides full
integration with leading development
environments including:

development environments. Color visual merging and differencing show | « Borland C++

entire development process, providing your team with a choice between
a stand alone GUI and command line interface, across 20 different

changes to files at a glance. Sandbox environments provide each | +Borland Delphi
developer asafe place to do their daily work. * Microsoft Visual Basic
Thinks and works like development teams do * Microsoft Visual C++
MKS Source Integrity is acomplete SCM system designed to maximize | * PowerBuilder
your team-based development. More than 45,000 developers worldwide | * Watcom C++
use MKS Source Integrity’s complete suite of tools to help them increase
productivity, protect software assets, and guarantee overall source Call today!
code integrity. 0171 624 0 1 0 0

http://www.mks.com
To findout how MKS Source Email: ukamks.com
Integrity can accelerate your team’s
development, call today for your Mortice Kem Systems (UK) Ltd

FREE demonstration copy, or MKSpiemoobriaiaes
download it from our website. i i aRERN Speteacsiaa [ a X CLO2W O n e

Alternatively, contact:
| Your challenges are our challenges. All people depicted in :
l i n e 2 ” peer e System Science| this ad are MKS personnel. a i
30-day unconditional money back guarantee. el: 0171 833 1022
MKS, MKS Source Integrity and Sandbox environments are registered trademarks of Grey Matter
Mortice Kern Systems Inc. All other trademarks acknowledged. Tel: 01364 654 100

Admiral

© CIRCLE NO. 544
Tel: 0276 692 269



At your service
Akey feature of GraphicsServer is that asits
name implies it provides a single server
application which can be accessed by any
number of client applications. Only one
instance of Graphics Server is ever opened,
bythe first applicationwhichincludeseither
a call t o the GSOpenServe r ( ) function or
activates a Graphic Server control. The
server maintains an internal usage count
which is incremented with each call to open
the server anddecremented with eachcall to
close the server. The server does not close
until all client applications are themselves
closed and the usage count reaches 0.

For this feature to work correctly, the fol‑
lowing line of ¢ required before any
other Graphics § ction is called:
r  =  GSOpenServe !

Whenexiting the
is needed:

alwaysa null st

icon appears 01
parameter will

ter t o " H C " w i l lh ‑
Returnvalues fromGraphicsServer func‑

tions are generally either 0 for success or -1
for failure.Unlessthere is amajorproblem,it
is common to expect that every function call
wil l be successful. It is better practice to
assume that any call may fail andwrite code
to handle failure if it occurs. For example if a
call t o G S O p e n S e r v e r ( )returns a value o f ‑
1, a dialogue box could be opened, the end‑
user informed that Graphics Server cannot
be loaded and the facility for a retry or exit
offered. This avoids a succession of errors as
all subsequent function calls will fail.

Figure2 - Graphs can beoverlaid with statistical linessuch as
mean, minimumand maximum.
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Definingwindows
Graphics Server draws graphs within a

graphing window or child-window. Defining
windows does not require any interrogation
of the graphics hardware or screen resolu‑
tion. Windows can be defined as full-screen,
or positioned and sized asa calculated pro‑
portion of the current screen height and
width. These calculations require Graphics
Server functions to use device-independent
‘anchor units’.

Determiningthe screen height andwidth
in anchor units requires two functioncalls:
S c r e e n H e i g h t = GSGetSXExt( )
ScreenWidth = GSGetSYExt()

Setting a point of origin for a graph window
one-quarter of the way across the screen and

leiithermaximisean
rt anda title are present.

Another issue which needs to be
addressed is the number of colours sup‑
ported.The Windows standardis 256colours,
but Graphics Server defaults to a palette of
16-colours, plus 16half-tones used to shade
pie-charts, for example. As an option a set of
ten 128-colourpalettes is available.They con‑
sist of the standard 16colours and 16half‑
tones plus 96 other colours. The Graphics
Server constants only cover the 16-colour
palette sodevelopers intendingto use a 128‑
colour palettewillneedto generate their own
set.Whilea full rangeof256colours wouldbe

EXE: The Software Developers’ Magazine

R E V I E W S
preferable, the limitation to 128 is not likely
to besignificant for mostgraphing purposes.

Graph types
The raisond’étre ofagraphingtoolkit is that
it should not only provide many options for
the common graph types such as area, bar,
line and pie charts but should offer some of
the more specialised varieties. The Graph
library includes some of the more esoteric
options such as box-whisker, bubble, fast
Fourier transformation and time series as
well as a comprehensive range of 3D types
including scatter and surface area (see Fig‑
ure 1). It is possible to overlay a line graph

a p h . t ypes , and statistical lines

ofhigh-levelAG
j o n s . Using the A G func‑

s at least some of the low-level
GSGraph library functions, but the amount
ofcodingrequiredis minimised.

Using the AG functions to construct for
example a scatter graph with curves to sug‑
gest trends in the values anderror bars only
needs about 20 lines of code. See Listing 1.
This example illustrates the importance of
source documentationandthe useof the sym‑
bolic constants.

It is possible to draw two or more graphs
within the same graphing window, if neces‑
sary drawingthe same setofdata (see Figure

Figure3 - Graphics Server can display two or moregraphs
simultaneously.
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REVIEWS
3). Each graph becomesa view and can be
turned on or off with the GSonView( ) and
G s O f f V i e w ( ) functions. End-users can b e
given a choice of views by attaching the
GSView functions to the On_Cl ick event of
command buttonsin aVisual Basic form.

Hot-graphing
AnimportantGraphics Server featureisihot‑
graphing’ or the ability to introdi
of interactivity into a graph, suc
ingadditional informat
slice is clicked ona pi
requires the use of two
G r a p h ( ) and G S M N o t i f y

takes a single parame
which turns hot-grap
t i f y ( ) enables or di
mouse events,andgene
tifying the index number ofthe region where
the mouse hasbeenclicked.

Enablinghot-graphingrequires the devel‑
oper to write source to access the Windows
API to retrieve the message from the queue
and process i t . Sample code is supplied as
part of the Graphics Server documentation.

Obtaining data
Graphics Server requires data in the form of
one or two-dimension arrays. Amplitude (Y

* AGOpen() must becalled before any other AGfunctions. It a l locates
* additional memory for data arrays required bythis group of functions.
‘ir = AGOpen()

‘ Define t h e g r a p h t i t l e , t he l e f t t i t l e and t h e r i g h t t i t l e
© = AGTitleG("Torque/power a n a l y s i s " )
© = AGTitle¥("Torque N - M " )
© = A G Ti t l e X ( " P o w e r k w " )

' Transfer ampl i tude ( ¥ a x i s ) d a t a t o A u t o g r a p h .

axis), distance (X axis) and Z axis (3D scatter
graph) arrays use floating-point values sothe
array must be declared as double, other
arrays can use integer or string values.
Graphics Server does not support DDE, nor
are there any,functions to extract data

. This can take into a¢
ces such as the table,

within the table, fora
A F o r . . . N e x t loop can

re fieldvalues in an array.

Powerful but not visual
The AutoGraph functions represent the best
initial approach to programming the Graph
library and the Graphics Server low-level
functions offer as much customisation and
facilities (such as printing) that developers
are likely to require.Graphics Server has the
advantage of being a product developed by a
UK softwarehousewhichoffers free technical
support, a BBS,and regular upgrades.

Define e r r o r b a r s .

There are some weaknesses in Graphics
server which could be addressed in future
releases. One is the restrictionto 128 colours

er is the absence of the toolbar
feature of the Graph control.

erver also offers noform of visual
this confines Graph library pro‑

the traditional write, compile,
f application development. This

s sense with products like VB
designisanimportantfeature.

Colin Hume is ajournalist specialising in
software. The Component K i t (CK) version
including the VBX, OCXanda 16-bit VCL is
available for £200. The Development Kit
(DK) which includes the CKplus DLLsanda
Cclass library costs £245. BitsPerSecond
(01273 727119) just announced that mid‑
Marchshouldsee the CK discontinued anda
32-bit VCL added to the DK.

AGEBY = ampl i tude (¥ a x i s ) d a t a ; AGEBX = distance (X a x i s ) d a t a ,
0 = standard s t y l e ; B R O W N= e r r o rbar c o l o u r ,

AGEBMAXMIN = error data is provided in an array,
' AGEBPERCENT = the error is expressed as a percentage of the data value.
x = A G E r r o r B a r ( A G E B Y, 0 , BROWN, AGEBMAXMIN, AGEBPERCENT)
r = AGErro rBar (AGEBX, 0 , BROWN, AGEBMAXMIN, AGEBPERCENT)

S e t t h e x a x i s s t y l e .
AGUMIN = a x i s minimum v a l u e i s p r e s e n t ,
0, 0, 0 = number of t i c k s , l a b e l s e v e r y n t h p o i n t , a x i s maximum value.‘ mPts =number of data points, n G r o u p=number of d a t a s e t s ,

* £amp is apointer to anarray of amplitude data
x = AGAmp(nPts, nGroup, fAmp(0) )

‘ Transfer distance (X a x i s ) d a t a .
+ £Dist i s a p o i n t e r t o a n a r r a y o f d i s t a n c e d a t a
¥ = A G D i s t ( n P t s , £ D i s t ( 0 ) )

‘ @ransfer symbol i n f o r m a t i o n .
* nSym i s a p o i n t e r t o a n a r r a y o f s y m b o l d a t a ( d e fi n i n g 1 4 s y m b o l d e s i g n s )
© = AGSym(nPts, nSym(0 ) )

‘ Transfer c o l o u r information.
* mCol i s a p o i n t e r t o a n a r r a y o f c o l o u r ( b y d e f a u l t , t h e d e f a u l t p a l e t t e )

© = AGClr(nPts, n C o l ( 0 ) )

‘ Transfer ampl i tude (¥ a x i s ) e r r o r data f o r e r r o r b a r s .
| Brrors are p l u s and minus e r r o r p a i r s s t o r e d in t h e e r r o r d a t a a r r a y .
‘ nErrVs =number of error values; 1=n u m b e rof d a t a s e t s
* fampErr i s a p o i n t e r t o t h e a r r a y o f a m p l i t u d e e r r o r d a t a .

‘©= AGAmpError(nErrVs * 2, 1, f A m p E r r ( 0 ) )

is‘ransfer distance(Xa x i s ) e r ro r da ta f o r e r r o r b a r s .
‘ €Dist&rr is apointer to the distance error data a r r a y .
¥ = AGDistError(nErrVs * 2, f D i s t E r r ( 0 ) )

' Low-level GSfunc t i on to define t h e symbol s i z e ( s t a n d a r d s i z e = 2 5 ) .
Yr= GSSizeSymbol(30)
' Set title size and b a c k g r o u n dcolour.
' A G P T L Y L E F T= select left title, AGTTLUP = draw title upwards,
" BLACK = text colour.
X = A G T i t l e B G ( A G T T L Y L E F T+ AGTTLUP, BLACK)

Listing 1‐A scattergraph developed u s i n gAGfunctions.
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100 = a x i s minimum va lue .
r = AGXAx i sS ty l e (AGUMIN , 0 , 0 , 0 , - 1 0 0 )

* S e t co lou r o f f o r e g r o u n d o b j e c t s .
F i r s t p a r a m e t e r , v a l u e s 6 t o 1 3 c o l o u r s t h e l e g e n d t e x t , a x i s ,

‘ g r i d l i n e s , mean l i n e s , m i n and max l i n e s , s t a n d a r dd e v i a t i o n l i n e ,
* b e s t - fi t l i n e and c u r v e fi t l i n e .
' Second p a r a m e t e r , v a l u e s 7 t o 1 4 a r e t h e co lou r cons tan ts : WHITE,
‘ L IGHT GREY, L IGHT B L U E , LIGHT GREEN, LIGHT CYAN, L I G H T RED,
' L IGHT MAGENTA a n d YELLOW.
F o r j = 6 T o 1 3

x  =  A G F G C o l o r ( j ,  j  +  1 )
N e x t

S e t t h e c u r v e s t y l e .
CFPOLY = va r i ab l e -o rde r po l ynom ia l ,

‘ 2 = number o f p o i n t s ove r which a v e r a g e i s t a k e n ,
* 5 0 = number o f s t e p s ( g r a n u l a r i t y ) o f t h e c u r v e .
x = AGCurveS ty l e (CFPOLY, 2 , 5 0 )

* Show t h e g r a p h .
‘ AGSCATTER = s c a t t e r g r a p h ,
* 0 = n o s t y l i n g o p t i o n s s e l e c t e d ,
' AGMEAN = draw a mean line, AGMINMAX = draw minimum and maximum lines,
’ AGSD = draw standard-deviation l i n e s ,
' AGLINEFIT = draw b e s t - fi t l i n e ( l i n e a r r e g r e s s i o n ) ,
* AGCURVEFIT = draw curve t h r o u g h p o i n t s .
x = AGShow(AGSCATTER, 0, AGMEAN + AGMINMAX + AGSD + AGLINEFIT + AGCURVEFIT)

‘ Close Au tog raph and f r e e t h e memory a l l o c a t e d f o r data a r r a y s .
©  =  A G C l o s e ( )
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“Wea t aeaeofits
CM. functionality a n di t sflexibilityw
enabled us to emulate and improve u p o n
manualproceduresalreadyin place

_ ~ DavidGilmore, Charterhouse Bank
‐ A l l C h a n g e was chosen because i tprovided
f u l lchangemanagementfunctionalityfrom
; change request to code implementation,

pass Argwith our development environment
officeautomation system andalmost total

user configurability.”
‐ Tony Collins, Employment Service
“WechoseA l l C h a n g e because i t had
alreadyproveditselfelsewherewithinRacal
a n dit matchedour requirements”
‐ DaveHarmer, Racal Research

What i sA N C h a n g e ...
A l l C h a n g eisacomplete change control and configurationmanagement system that may be
tailored to site and project requirements. It is adatabase based system enablingit to know about the
relationships betweeni t em s and to control off-linei t em s such ashardware or paper documents,as
well ason-line files. Its unique action triggers enable A l C h h a n g e to actively participate in enforcing
procedures. It is atruly unique configurable system enablingit to matchyour specific requirements.

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

Our productswill helpyouwith standards
(e.g. 1809000.BS5750)yaa are backedby OF

our outstanding support. =
Platforms:A l i C h a n g eis available for



but how do we get there from here?”

Moving to Windows NTisa crucial step for your company. But how do you give

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

The move from UNIX to NT doesn't have to be expensive or time consuming.

MKS customers do it everyday with MKS Toolkit. Rely on the KornShell on NTto
move your UNIX code over with minimal changes. Only MKS Toolkit’s tape util‑
ities allow you to read all your archived information onto your new NTmachine,
giving you the power to access and use stored information.

FortuneMagazine’s top listed companies all use MKS Toolkit. Discover how MKS
Toolkit can help you leverage your investment in your valuable code base. MKS
Toolkit 5.1 is acomprehensive suite of 190+ software development utilities for
the PC. You'll find powerful new tools such as graphical scripting for Win32,
customizable toolbars for Windows 95, and enhanced NTsecurity support.

MKS Toolkit. A developer’s best kept secret.
Now supports Windows 95! (also available for DOS and OS/z2)

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

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

© CIRCLE NO. 546

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

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

Mort ice Kern Systems (UK)

239 Kilburn Park Road
London NW6 5LG
Fax: 0171 624 9404
Alternatively, contact:
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VTOOLSD
forWindows 95

evice driver development for Microsoft Windows has
alwaysbeennotoriouslydifficult. Thanks to Vireo Soft‑
ware’s VTOOLSD toolkit, the device driver territory ‑
traditionally the domain of assembly language pro‑
grammers ‐ is now open to C and C++ programmers.

Vroo_sD was first released for Windows 3.1 in July 1994, a pre‑
release version for Windows 95 was available assoon asearly 1995
(see ‘Easy Peasy,when it’s VXDeasy’ in EXE April ’95). The final ver‑
sion has eventually been released at the very end of 95. It supports
all the system services new in Windows 95, and adds functions,
examples andenhanced documentation.

VTooLsD consists of Windows-based tools for VxD development,
command-line utilities, aUser’s Guide, various help files, and some
bits taken from Microsoft’s DDK(Device DriverK i t ) for Windows 95.
Table 1 lists the individual components. To build VxDs using
VTooLsD, you'll need either Microsoft Visual C/C++ 2.0 or later, or
Borland C/C++ 4.02 or later. During the installation process,
VrooLsD will ask you for the path of your command-line compiler,
although for some reason long filenames are not supported in the
browse dialog. Littleoversights like this don’t engendera lot of faith
in a product specifically redesigned for Windows 95, and in fact the
lack ofsupport for longfilenames crops up again in the DynamicVxD
Loader/Unloader,but don’t let this put you off, it would bean error!

QuickVxD
The quickest andeasiest way to write your own VxD is to start with
the QuickVxD tool.Asauser ofVisual C++ or Borland C++,you'll no
doubt befamiliar with the concept of wizards ( i n Microsoft parlance)
or experts ( i n Borlandnomenclature),and that is just what QuickVxD
is. Rather than using the ‘back’‘next’ sequential style of Microsoft
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wizards, QuickVxDemploys a tabbed dialog to capture your require‑
ments (see Figure 1). You check various check boxes, enter a few
details here and there, and QuickVxD does the rest, generating an
include file, a code module and a makefile for your VxD (Borland or
Microsoft format). A VxD specificationcan besaved for later use asa
.QVXfile. QuickVxD allowsyou to define characteristics of the target
VxD, such as:

@ itsname ( w h i c h should not use Microsoft’sVxxxxxxDconvention);
@a device ID,required if you wish to supply services to other VxDs

(VIREO_TEST_ID can be used for test purposes ‐ otherwise a
unique ID must be obtained from Microsoft);

@ whether or not the VxD is to be dynamically loadable, a feature
introducedwith Windows 3.11;

@ control messages the VxD should respondto (see Figure 1);
@ V86, protected mode,and vendor-specific API entry points;
@ prototypes for any services your VxD provides, including a

G e t _ v e r s i o n ( ) function that should b e specified a s service 0 .

The generated source files will includeskeletons for any control mes‑
sage handlers, API entry points, and VxD services that you have
requested. (Figure2shows a.CPPfile generatedbyQuickVxD.)Once
you've fleshed out these skeletons, you can r u n a make ut i l i ty ‑
NMAKEor MAKER- onthe QuickVxD-generatedmakefile to build
the VxD. (One way to dothis is to ‘wrap’ the makefile in a VisualC++
or Borland C++ project.) The make file will invoke the SEGALIAS
utility to modify object files to conform to VxD segment conventions,
and then PELE to convert the linked binary from PE (Portable Exe‑
cutable) to LE (Linear Executable) format, yielding a .VXD file. No

EXE: The Software Developers’ Magazine 59



|= / | Utttt
°

DESlocktakes themanual labour
ou tof softwareprotection.
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in-houseor thirdparty software
protectionthanwithDESlock.
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disk optimisers,automatic or remote
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In fact all DESkeysaredesignedto be
transparent in use andn o t to inhibit
legitimateuseof the software,
hardwareor peripherals in anyway.

DataEncryptionSystems, the UK’s
leadingsoftware protectionspecialists
have 20years experience in the design
of softwareprotectiondevices,more
thanany otherU.K. company.
DESlock is just part of the
unrivalledDESkeyrange
of products.
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Virtual Device Drivers ‐ anoverview
It’s worth digressing briefly for those unsure of exactly how
device drivers fit into theWindowsarchitecture.Originally the
purposeofadevicedriverwas toprovideanabstract interfaceto
a piece of hardware, such as a monitor ormouse.Windows
extended this notion, in the form of virtual device drivers, or
VxDs,to encompassother operatingsystemservicessuchasfile
system extensions and protocol stacks. (The name ‘VxD’means
‘Virtual Device Driver ’. VxDs distributed by Microsoft have
namessuchasVKD, forVirtual KeyboardDevice.) AVxDis best,
thoughtof asageneral-purposeDLLthat runs in r ing0,themost
privilegedprotection level of the 80x86 architecture. VxDs can _
exportAPIservices bothto user applications and to otherVxDs.

TypicallyVxDs areusedby two kindsof developers:hardware
engineers, andsoftware engineers.Hardware-orientedVxDsare
employed for tasks like managing device contention, buffering
data, and handling hardware interrupts. Software problems
solvedwith VxDs range from hardware emulation to the moni‑
toringof system behaviour.
The Windows enhanced-mode kernel depends heavily on

VxDs,andMicrosoftsupplies dozens ofsuchdriversaspartof the
coreoperatingsystem.Unfortunately,programmerswritinglow‑
level drivers must use the register-based, assembly language
interfaces offered by the Windows Virtual Machine Manager
(VMM). VtoolsD for Windows 95 simplifies the development of
VxDs by providing tools to build them in Cor C++.

Virtual machines and the VMM
Avirtual machine (VM ) is the abstraction that allows an appli‑
cation to execute asthough it were the only application running
onthe system. In theWindows operating system, it is a task that
has its ownaddress space, I/O portspace, interrupt vector table,
_and CPU register state. Virtual machines have three compo‑
nents: a virtual 8086 (V86) component; an optional protected
mode component; anda set of ring-0 data structures. The V86
: component contains a 1MB address space,which,when avirtual
DOSmachine is created, is initialisedwith a ‘snapshot’ ofall the
real-mode drivers loaded by AUTOEXEC.BAT and
_CONFIG.SYSduringthe boot stage.

The systemVM is a special virtualmachine in whichallWin‑
dowsprograms run, including16-bitWindows 3.1applications as
wellas32-bit programs. It iscreatedduringsysteminitialisation

: by theVirtualMachineManager,orVMM.The VMMis the low‑
- est layer of the Windows operating system, managingmultiple
VMsandprovidingvirtualmemory andscheduling. It consistsof
‘aset of services and of the VxDs.VxDs extend the range of ser‑
vices theVMMprovides to applications.

Events,handlersand notification
_VxDsare primarily event-driven‐ thereis nosynchronousflow
_ofcontrol.VxDs subscribe tonotificationofanevent type(inelud‑
ing interrupts, exceptions and faults) by calling the VMM, sup‑

_ plying the entry pointofahandler.VxDs oftenneedtoexecute in
the contextofa particularVM or thread. To achievethis, aVxD
canposta specialevent that invokes a callback once thedesired
VM or threadbecomes current.
EachVxDmust provide acontrol messagehandler.Control

messages are generated by the VMM when various system
events occur, for example whenWindows startsup or shuts
down,aaprotected:modeapplication starts or terminates, ora
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manual intervention is required to build a basic VxD, though if you
require special features ‐ say if your VxD needsa real-mode initiali‑
sation segment ‐ you'll need to modify themake file yourself.

For debugging, Vireo recommends Nu-Mega’s Soft-ICE/Windows
source-level debugger, although PELE can generate symbol table
files compatible with the WDEB386 debugger that comes with the
Microsoft DDK.UseofWindows 95s debugkernel is recommended.

Frameworks
Vireoprovides two ‘frameworks’ for developingVxDs, one for Candone
for C++.QuickVxDis capableof usingeither of these frameworkswhen
generatingaVxDskeleton.The frameworks generate aDec la re_Vi r ‑
t u a l _ D e v i c e ( ) macro t o define the VxD’s Device Descriptor Block
(DDB), a data structure that the Virtual Machine Manager uses to
determine the virtual device’s initialisationorder, find its control mes‑
sage handler,andestablish its linkage to applications and other VxDs.
(Figure 2 shows code generated by QuickVxD that uses this macro.)
Similarly, a set o fv x D _ S e r v i c e ( ) macros i s provided for creatingthe
tables requiredto register services with theVMM.

A VxD written using either framework also has access to a set of
C wrapper functions for all the VMM and system VxD services of
Windows 95. System interfaces use a register-based calling conven‑
tion which is tricky to use and prone to error. The C wrappers allow
you to call system services using a stack-based calling convention
which is safer aswell asmore convenient.
Beyond this, the two frameworks differ considerably. For example,
the C framework processes a control message issuedby the VMMby

QuickVxD Wizard-styleapplicationfor rapidlygeneratinga
i VxD template.

DynamicVxD loader Loads/unloadsdynamically loadableVxDs.
VxDViewer Displays informationon all currently loaded

: VxDs.
SEGALIAS Utility that modifiesthe segment namesof OMF

object files so that they conform toVxD.
conventions.

PELE Converts 32-bit DLLs from PE (Portable
Executable) format to LE (Linear Executable)
format.

SETHDR Stores extra driver information in the headerof a
VxD file. ReplacesMicrosoft utilityADDHDR.

VXDVER Creates a compiled version resourcethat
SETHDR can append to a VxD.

TESTVXD Examinesa VxD to see if it contains proper
records for fixups that span a page boundary.

LINK Patch for Microsoft linker shippedwith Visual
C++ 2.0.
C interfaces to Virtual MachineManagerand
standard VxD services.

Wrap libraries

CFramework A framework for writing VxDs inC.
C++ Framework Acclass library framework for writing VxDs in

C++.
CRun-TimeLibrary Asubset of the ANSI StandardC Library tailored

specifically for VxDs (no DOSor BIOScalls).
NDIS libraries An implementationof the NetworkDevice

InterfaceSpecification (NDIS) functions.
Helpfile On-line help for VrootsD.
DDKcomponent DeviceDriver Kit
INFfileeditor Allows the editing andcreation ofWindows95

ce INFfiles.
Helpfiles _H e l pon1/O,N e t w o r kDevice Interface

_ Specification(NDIS),VCOMMand Plug-and‑
e Rey aubevsione
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means o f a C o n t r o l D i s p a t c h e r ( ) handler which must b e defined
by the VxD. The C++ framework, which warrants further explana‑
tion, employs a quite different strategy.

C++ framework
The VrootsD C++ framework comprises 50-odd classes covering a
wide range of functionality. Often, in writing aVxD, a large fraction
of the development time is spent dealing with the complexity of the
VMM and other system VxDs. The C++ framework attempts to com‑
bat this in a couple of ways. First, by providing a consistent inter‑
face to system services and a standard way of exporting services
and dispatching control messages. Secondly, by combining opera‑
tions that are commonly used together: the library offers a higher‑

7 / S Y V Z D . c p p - w a i n m o d u l e f o r VxD MYVXD

d e fi n e DEVI I N
# i n c l u d e  "
Declere_Vii |_Device (NYVED)
#unde t DEVICE_MAIN

‘ R y v x a V E :: NyvxdVM(VMHANDLE V M ) : W i r t u a l M e c h i n e ( h V M ) ( )

N y v x d T h r e a d : : NyvxdThread(THREADHANDLE h T h r e a d ) =

BOOL H y v x d D e v i c e : : O n S y s D y n e m i c D e v i c e I n i t ( )‘
r e t u r n TRUE:

)

BOOL N y v x d D e v i c e : : OnSysDynamicDev iceEx i t ( )
a

r e t u r n TRUE:
>

VOID MyvxdDevice: :V86_API_Entry(VMHANDLE hVH, CLIENT_STRUCT* pRegs)

Figure2 - Filegenerated by
QuickVxD usingthe C++framework

level, more abstract interface than the fine-grained interface of
assembly language or C. However,key sections havebeenwritten in
assembly language sothere should be minimal performance degra‑
dation.

Three classes in the library play a special role in structuring a
VxD:

@ vDevice, usedto derive aclass which represents the device driver
itself;

@ v v i r t u a l M a c h i n e , a n instance o f which may b e constructed t o
process VM-oriented messages;

@ v T h r e a d , an instance of which can be constructed to process
thread-oriented messages.

Member functions o fclasses you derive fromVDevice,V V i r t u a l M a ‑
c h i n e and vTh read determine which services to export to other
VxDs, whether or not your VxD supplies an entry point for applica‑
tions, and which control messages you process. For example, pro‑
tected-mode or V86 API entry points can be provided by overriding
P M _ A P I _ E n t r y ( ) o r V 8 6 _ A P I _ E n t r y ( ) members o fyour VDevice‑
derived class. Similarly, o n D e v i c e I n i t ( ) must b e overridden t o
handle DEVICE_INIT control messages. The class library itselfhan‑
dles message dispatch, s othere i s n o need for the C o n t r o l D i s ‑
p a t c h e r ( ) callback of the C framework. Processing a message
specific to a particular virtual machine or thread is as simple as
deriving a class from V v i r t u a l M a c h i n e o rVThread, overriding the
appropriate member function, and ensuring that an instance of the
c l a s s is created during initialisation ofthe VxD.

Other classes of the C++ framework provide a wealth of system‑
level functionality, covering pipes, event handling, debugging via an
auxiliary terminal, memory management, interrupt handling, DMA
channel virtualisation and buffering, callbacks, fault handling, time‑

Hypersof t Europe
...bringing developers the best in C++ components

“We add class to MFC!”™

* * NEW * * MFC Extension Classes
Just like MFC (Microsoft Foundation Class library) MFC extensions are a group
of classes which are built on and extend MFC classes. Stingray Software, Inc.
develops products which enhance MFC and have two new libraries which will be
of benefit to C++ developers using MFC.

Objective Grid implements grid control having
classes which fit seamlessly with MFC. Classes fall
into several catagories - support for grid windows in
views, dialogs and pop-us, ODBC database
connectivity, Cut/Paste, Find/Replace, Print/Preview,
Undo/Redo, and much more. Single seat price £299

Hypersoft Europe specialises in C++ products
for all types of applications.

Looking for C++ components then
CALL us NOW with

YOUR REQUIREMENT.
All product names referenced herein are trademarks of their respective companies

SEC++ provides developers with over twenty-five
drop-in classes that fill Windows development areas
not covered by MFC. For example, View classes that
provide advanced zooming and panning, MDI
alternative classes, Windows/Control classes, and
Thumbnail support. Single seat price £375

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

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

email: info@hypersoft.co.uk
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out notification, po r t virtualisation, hot keys, semaphores, mutexes,
and accessing the registry.

Documentation
Surprisingly, I found one of the best aspectof the product to be the
documentation. Since system vendors tend to put far more resources
into supporting application development than they do for system
extensions, informationonsystem-level programmingcan bescant to
say the least. The Windows 95 DDK, for example, provides minimal
documentation on the assembly language interfaces that VxD pro‑
grammers rely on. The VTooLsD User’s Guide, by contrast, is a very

Figure 3 - Example VxD responding
tonotification ofCREATE_VMevent

good introduction to the internalsofWindows 95, and is refreshingly
short, logically ordered and perspicuous.

About a third of the guide pertains to the C++ class library,which
gives an idea of how central the library is to the VrooLsD product as
a whole. Chapter 8 of the book covers various Windows 3.x topics,
such as the controlling of VxD segmentation (wh i ch segments are
used for particular code and data). The last chapter is devoted to spe‑
cial Windows 95 issues, like application time events (cal led ‘appy
time’ events), which are signalled when it is safe for aVxD to invoke
anyWindows API. Figure3 shows aVxDusingan appy time event to
display a message box. Also included are some excerpts from the
Microsoft DDKdocumentation.

My only complaints about the User’sGuide are the abundant typos,
a poor index, and an unimaginative use of hierarchical headings.This
last point ismostnotablewhenyou try to readthebook linearly,rather
than just dipping into it as youmight a reference tome: it’s easy to lose
track of the context of the topic you're currently reading.

The Verp icT
VTOOLsD is a comprehensive ensemble of tools and utilities for VxD
creation. If you’re currently developingVxDs for Windows 95, or plan
to in the near future, VTooLsD is amust. It provides all the function‑
ality of the Microsoft DDK that ships with Level II of the Developer
Network, while allowing developers to take advantage of the high‑
level, object-oriented features of C++. Of course, there are aspects of
VTOOLSD that could be improved, and that nodoubt will be in future
versions, but in the absence of any competition the choice of tool is
already made for you. May you drive manya virtual device in the
days to come! a

VrooLsDfor Windows 95 is available from System Science, pricedat
£345, with free next-day delivery.

from
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NEW VERSION 4
AVAILABLE FOR

WIN9S/NT
DOSANDWINDOWS 3.X

Call 01707 278300

Display custom graphics, titles, messages, and prompts.
User selectable file groups - allow partial or file subset installations.
Support password authorization.
Include automatic uninstall capability.
Request any type of user input - name, serial number, etc.
Test for CPU, OS, video, memory, and/or disk space.
Control installation based on user input or system configuration.
Modify AUTOEXEC, CONFIG and .INI or any other text files.
Create, modify or remove Windows groups and icons - update registry.
Search for files and for text within files - great for upgrades.
Install to or from multiple directories - ideal for CD-ROMs or networks.
Launchmultiple applications after installation.
Customize all system messages for non-English installations.
Check .DLL and .VBX file versions.
PC-Shrink™file compressor with file splitting.
Available for DOS,Windows 3.x andWindows 95/NT.
Royalty-free distribution licence.
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C++ Video - New & Emerging Features - 1995
This highly rated video thoroughly explains important new C++
concepts such as exception handling, run t i m e type ident ificat ion,
namespaces and The Standard Template Library.

pop_heap(v.begin(), v.end(),
less<int>QJ

v.pop_back ( ) ;

v.push_back( ‘ 2);

push_heap(v.begin(),  v.
l ess<

The course includes hundreds of code samples, diagrams and
animations together with the full STL source code on disk, and a
large number ofexamples.

Comprising over 7hours ofdetailed explanations, you wil l find that
“New & Emerging Features” holds your a t t e n t i o n right to the last
m i n u t e , and is definitely an opportunity not to be missed.

InstalISHIELD is the
worldwide standard
for creating graphical
installations on a wide
range ofplatforms.

With InstalISHIELD you
can create bullet-proof,
professional installations
for your applications.
Quickly!

InstallSHIELD has been proven on more than 20,000 installa‑
tions, with nearly every combination of software/hardware used
in the PCenvironment and is used by companies such asNovell,

Lotus, Informix & Symantec.

With built in high performance file compression, auto-system
information checks and impressive functionality and
performance can you affordto miss out...?

To Order or for further Info call:
Tel: (44) 181 316 5001
Fax: (44) 181 316 6001
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VISUALSlickEdit _
a ae LEAN
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y, Visual SuckEor Has
P O W E RYOU Crave. WITH

C O M I N G S O O N T O U N I X !

* Procedure tagging
* Syntax color-coding, e x p a n s i o n , and indenting
* SmartPaste reindents pasted or dropped

source code according nesting level
* Compiler error processing
* Entire manual on-line
* Multiple clipboards
* CUA, Brief, Emacs, and VI emulations
* Configurable menus and buttons
Visual SlickEdit is a registered trademark of

* Object oriented C- style macro language
and DLL interface

* Incremental search/search & replace
* Drag & drop editing
* Line, column, character selection
* Spell check comments & strings
* Clipboard Inheritance” (patent pending)
* Undo/redo to 32,767 steps

Built in dialog editor
interactive file compare

* Programmable file manager
* Macro recording
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DemoSHIELD
DemoSHIELD consists
of several VISUAL tools
to assist you in visually
planning, creating and
testing your demo or
tutorial.

Some oft h e possible uses

for DemoSHIELD are
creating stand alone or
interactive product
demo’s, computer based
training programs, integrated product tutorials, presentations,
self running trade show displays.

With DemoSHIELD the screen, keyboard and mouse are interac‑
tive input and output devices. Your customers actually interact
with the demo! They respond to it and it responds to them.

DemoSHIELD will allow you to import .RTF text files, import
-BMP and .WMF files, include . WAV files etc...

For all your development
software needs!

|



The Future Does Not Compute reviewed byMary Hope
his book is the
antidote to hype
about the Inter‑

ne t . The theme is not
the usefulnessof the net
or how to use i t , rather
the effect it has on your
spirit and soul. It could

be described asa ‘meta-net’ book, that is, it is
about the effects of the Interneton the way we
live our lives.StevenTalbott’s argument is that
a meaningful life involves vision, ideals, risk
anda spiritual element. Computing involves
making decisions on the basis of past behav‑
iour, anda future basedon this is impoverished
andossified. It is about the limitations of ratio‑
nality.

Perhaps acknowledging the limited atten‑
tion span induced by Internet exposure, the
book is organised into short chapters, usually
less than 10 pages long. These have grabby
titles like ‘Settlers in Cyberspace’, ‘Dancing
withmyComputer’ or ‘Awakeningfrom thePri‑
mordial Dream’. The overall message of ‘com‑
puting can harm the soul’ is structured into
sections dealingwith the effects oncommunity,
education, words and consciousness. The

approach tends to beadebunkingone of taking
aclaim for the Internet,egglobal peace through
global communication, and thendemolishingi t .
In the sectiononeducation,Talbott argues that
the effect of computers is to move the child’s
experience away from the concrete andtowards
the abstract. As well asthe loss of wonder that
can follow from using simulations rather than
the real thing, there are moremetaphysical con‑
cerns. One of these is the lost opportunity for
growth due to the lack of connectedness
between the child and the experience. Children
need the real world first and abstraction later.

This is largely a study of what the Internet
says about the human condition. [We have]
text processing or program execution without
thinking; information instead ofmeaning; con‑
nectivity instead of community; algorithmic
procedure instead of willed human behaviour;
derived images instead of immediate experi‑
ence.’ The style is easy to read, but tends to
take longer than necessary to make the point.
However it achieved its aim as the effect of the
whole was to makeme switch off the computer
andseek out humancompany.

I feel confident in being able to predict the
type ofreader whowill enjoy this book. Ignoring

the limitationsofstereotypes I suggest that you
will enjoy this book if you a) havea sixties set of
values b) have/had Roszak’s ‘Cult of Informa‑
tion’, Hofstadter’s ‘Gédel, Escher, Bach’ or Pir‑
sigs ‘Zen and the a r t of Motorcycle
Maintenance’ on your bookshelves or c) read
the Guardian. It was right up my street. Here
is aman with a message wr i t ing from the
heart.Havingsaid that, if you wished tobecyn‑
ical, you might also describe the author as a
computer expert having a mid-life crisis. It
slips out in the text that Stephen Talbott is
moving to a small community that bakes its
ownbreadandgrows itso w n vegetables.While
the Internetmay appear to link usall together,
he believes an authentic community requires
eyeball to eyeball communication.
4 Verdict : Recommended

( i fy o u fi t the stereotype)

Title: The FutureDoesNotCompute
Author: StephenLTalbott
Publisher: OReilly &Associates
ISBN: 1-56592-0856
Price: £16.95
Pages: 455pages

Migrating to Windows 95. Programmer’s Guide to What’s New reviewed byChris Cant
was looking for a[e rbook to fil l
any gaps in my Win‑

dows 95 programming
knowledge. On-screen
help can give the new
usageof routines that
youalready knowof,but
a good book will intro‑

duce you to new areas of functionality.
Migrating to Windows 95 seemed to fit the

bi l l from aC/C++ andMFCprogrammer's point
of view. It starts with aspects of the user inter‑
face for programmers and the Windows 95
architecture. The book then goes through the
Win32 API, MFC 4.0, its support for common
controls, Visual C++ 4.0 and OLE controls. It
finishes with processes and threads, console
applications, DLLs,MFC extension DLLs, and
TCP/IP sockets support.

The single floppy ‘bonus disk’ uses Install‑
Shield to produce 12MB of source code, includ‑
i n g a simple OLE Control, to compile wi th
Visual C++ 4.0. Topics covered range from
processor registers to the ‘newWindows API’ ‑

66

MFC. (I am not sure howBasic andPascal pro‑
grammers are supposed to use the ‘new APT’.) I
felt that other APIs ought to have been
described, but only Win32 and MFC were in
there.

As befits the book’s general scope, there
were succinct code snippets and not too many
listings of function parameters. However there
were quite a few screen shots and walk
throughs fromVC++4.0.And the Microsoft line
and product line did seem to be much in evi‑
dence; a reference to Delphi described it as an
‘applicationgenerator’.

Migrating to Windows 95 needs a good
proof-read,not leastin checking that the figures
match up with the text. The font for function
names and code examples changed in various
places. Perhaps some sections had just been
culled straight from the author’s NT program‑
ming book. Also a back cover claim that the
book tells you how to use named pipes is not
bornout.

Some of the explanations not very clear to
meat the start, egthe overall context anduse of
OLE controls withinMFC,ought tobeclear toa

EXE: The Software Developers’ Magazine

reader.Though, I amsure that some were plain
wrong. A simple example is that Andrews says
that hishost IP address is the same ashis email
address ‐ no!

Some topics which ought to bepointed out,
especially in a general book, were missing. For
example, in Windows 95 someWin32 functions
calls are not implemented, Unicode is not used
internally,andasynchronous I/Odoes notwork.

Migrating to Windows 95 did get across
some new information,but it was after fighting
through a tangled web. I will double check any‑
thingbefore I use i t . Iwas disappointed and am
still looking for a good general overview of the
Windows 95API scene.

x Verdict: N o t recommended

Title: MigratingtoWindows 95.
Programmer'sGuide toWhat'sNew

Author: MarkAndrews
Publisher: APProfessional
ISBN: ISBN0-12-058525-1
Price: £24.95
Pages: 623pages (w i thfloppy disk)

Vol 10-Issue 10 / March 1996



PUTAN ENDTO
CLASSSTRUGGLES.
IntroducingClassAssist-the RevolutionaryClass Manager for Visual Basic 4.0

ClassAssist
ClassAssist is a revolutionary new prod- The heart ofthe ClassAssist IDEisthe Class Explorer.It shows the relationships
uct from Sheridan Softw: betweenall classes in the current library inaneasy to readoutline view
change the w Right-click the mouse in theExplorer to derive anew class, edit propertiesand

methods ofanexisting class orcheckin/checkout classes inashared library
B 4.0. It adds features and capabil- s ‘ : . s d a prs aieClassAssist letsyou organise your class hierarchies into multiple libraries
sthat makeVisual Ba: and letsyou decide whether alibrary isprivate or sharedwith the team

more oop-l ike, more powerful and eas

to use.With ClassAssist, creating reu‑

able ses that inherit functionality a a ee7 ° The ability tocreate anew class that inherits functionality from an
from other cl is assimple aspoint- existingclass makesyoumoreproductive and encourages code reuse

UseClassAssist tocreate libraries of reusable classes that can be
shared by all developers in your group. Createvisual classes like
specialised listboxes, or make non-visual classes that encapsulate
importantbusiness rules

ingand clicking. And overriding inher‑
ited properties or methods is just as

Whether developing alone or as
part of a team, ClassAssist is the ideal
tool for both the novice and experienced

Visual Classes are derived from one of six supplied baseclasses. Listbox,Combobox,
CommandButton,State Button,Textbox andCanvas. Bycreatinganewclass that is
derived fromone of these six classes, you can create specialised customcontrols to
use in your project
For those special situationswhere you need to process specificWindows”messages,
ClassAssist lets you defineaclass message mapwhich causes messages of the
chosen types to be routed to a method in your class for processing

API Oblets you never have
to declare API functions or constants.

onthe Oblet that con‑
tains the API functions you want to use,
and you're ready to access methods and 7

ClassAssist walks you through the process of definingmethods for
your classes.You can even defineoverloadedmethods -i.e.,

you take advantage of Sheridan’s advan- methodswith the same name that take different sets of parameters

properties immediately! t lets

ced Oblet technology today!

MyTimer.ConnectMe,“Alarm” ‘calls the ‘Alarm
method of your class
‘when the timer expires

MyTimer. Enabled =True ‘starts the timer

CONTEMPORARY
Manufacturer's List Price:
£175 plus VAT

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

E-mail: cssales@contemporary.co.uk
Contemporary Software, Abbey View, EverardClose,StAlbans, HertfordshireAL12PS



> SubseribersClub
DiscountedBooks-ExclusivelytoYou
This month’s selection of bargain books comes from Artech House Books.

Unix Internetworking,Second Edition
by UdayPabrai
535 pages UNIX
Normal Price £52.00 fernetworrking

SondE a rPrice to You £39.00
hemost authoritative source available onthe
internetworkingof UNIXwith DOS, DECret,

Novell, Macintosh, Xandemerging systems.
The new revision includes the latest information
on emerging standards, explains how packets
and protocols onanetwork relate to processes,
daemons and the UNIX kernel, and describes how UNIX,
Xand TCP/IP can beused asopen system solutions.
Invaluable for network and software engineers.

Survival in the Software Jungle
byMarkNorris
304 pages NA
Normal Price £39.00 (eas
Price to You £29.00
wn especially for managers and

engineers who are responsible for
systems development and information technology, the

book usesano-nonsense approach and practicalexamples to show you
what you can andshould doto make your software projects successful. The book
provides signs to watch out for and assessment mechanisms, guiding you around
the pitfalls and helping you to avoid costly mistakes. Acollection of invaluable
checklists backs up the advice provided in the main text, and the accompanying
software allows you to evaluate the likelihood of your project succeeding.

Distributed and Multi-Database Systems
byAngelo Bobak
476 pages
Normal Price £49.00
Price to You £37.00

egardless of your database experience,
this book provides the foundation and

understanding necessary for proper design
of databases for today’s distributed and
multi-databasearchitechtures. Introductory
chapters help novices understand essential
topics such asSQL, relational databases,
transaction processing, anddeadlock
detection. Subsequent sections dealing with
homogeneous, distributed databases, heterogeneousmulti-databases, and feder‑
ated databases apply information discussed in earlier chapters enabling readers
to understand the complexities of distributed database design.

Selection RRP Your Price Selection RRP Your Price Month
Unix Internetworking,Second Edition £52.00 £39.00 Delphi Unleashed £35.50 £26.65 Aug 95
Survival in the SoftwareJungle £39.00 £29.00 Visual FoxProDeveloper'sGuide £41.67 =£31.25 Aug 95
DistributedandMulti-DatabaseSystems £49.00 £37.00 HeavyMetalVisual C++ Programming £37.99 £28.50 July 95

Delphi Programming for Dummies £18.99 £14.25 July 95
Descriptions of all books below can befound in EXEMagazine,Mar 95to Feb 96 5OLEWizardry £28.95 £23.30 June 95

C:The Complete Reference £25.95 £20.80 June 95
Selection RRP Your Price Month The Visual C++ Handbook £25.95 £20.80 June 95
The FaxModemSourcebook £24.95 £18.75 Feb96 Guide to the Best UNIX Tips Ever £23.95 £19.20 June 95
Window Multi-DBMSProgramming £45.00 £33.75 Feb 96 Object-OrientedGraphics Programming inC++ £29.95 £22.50 May95
Object Orientation -SecondEdition £24.95 £18.75 Feb 96 Video Compression for Multimedia £29.95 £22.50 May95
InternetWorld 60MinuteGuide to VRML. £18.99 £14.25 Jan 96 The Fuzzy Systems Handbook £34.95 £26.25 May95
WorldWide Web SECRETS £38.99 £29.25 Jan 96 Leaping from BASIC to C++ £27.00 £20.25 May95
InternetWorld 60MinuteGuide to Java £18.99 £14.25 Jan 96 The GUI Style Guide £29.95 £22.50 May 95
Windows 95 Secrets £38.99 £29.25 Oct 95 Agents Unleashed £29.95 £22.50 May 95
Power PCProgramming for Intel Programmer £48.99 £36.75 Oct 95 DatabaseDeveloper'sGuide with Visual Basic 3 £41.67 £31.25 = April 95
Foundationsof Visual C++ P r o g rforWindows 95 £38.99 £29.95 Oct 95 Object Oriented Programming inC++ £27.50 £20.65 April95
201 Principles of Software Development £20.95 £16.80 Sep 95 Win 32 API - Desktop Reference £46.30 £34.75 April 95
Oracle: The Complete Reference,Third Edition £25.95 £20.80 Sep 95 Developing PowerBuilder 4 Applications £35.50 £26.65 April 95
Teach Yourself Delphi in 21 Days £23.00 £17.25 Aug 95 Heavy MetalOLE2 Programming £38.99 £31.20 Mar 95

E A R I O T T O T E S S E E E T a eFRET S E O e e T A e e a e T e e r S a nj :

7 ie e l i s BOOKORDERS
f MySubscribers Club Number:
i Payment Options
| Cheques or purchaseorders only.
1
! (J lencloseachequefor
I (payable to EXEMagazine and drawnon a UKbank)
I: hi ‘der. Please sendanShippingat £3.50 per order £3.50 OW henaoeea company purchase o r de r.

EXE: The Software Developers’ Magazine

Simply fax to 0171 437 1350 (with purchase order) or post
(with cheque) this form with your order to:
EXE Book Page,Centaur Communications Limited,
Freepost 39 (WD 1414/29),St Giles House,
50 PolandStreet, LondonW1E6JZ.
Pap ee een ee.
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Visual Internet Toolkit
Save months of TCP/AP programming!

Login |FieTransfer| Directoy |
Host Name: ip cistinct.com

User: [ororpmous

Password

Account:

Post:

OLE Custom Controls
Just ask any OCX expert. With Distinct’s Visual
Internet Toolkit, adding TCP/IP connectivity to your
application is not much farther than a drag-and-drop
away. Whether you need a customised FTP client or
any other Internet application, you can simply
embed an OCX into your program and Visual
Internet w i l l do the rest. \t’s that easy. And
you'll have great looking, powerful applications.

Protocols

Write alittlecode

Windows Sockets
©TCP/UDP/ICMP
©PPP/SLIP/CSLIP
E-mail/SMTP

POP 2/POP 3
© News/NNTP
e FIP
e TFIP
©TCP Server

Interfaces*
©32bit (95 and NT)
©16bit (Windows 3.x)
e C++ Class libraries
e DLLs
OCX's

¢Telnet
©VT220
WinSNMP
© ONC RPC/XDR
erep
©rexec
e rlogin
e rsh

And many more

Environments
e Visual Basic
¢ Visual C/C++
© Delphi
©C/C++
©Access
©FoxProe VBX's

© CIRCLE NO. 552

Done!

F T P C l i e n t . A c t i o n = ACTION CONNECT
* ‘ T r a n s f e r Remo te F i l e t o y o u r m a c h i n e

F T P C l i e n t . F i l e a c t i o n = F I L E ACTION GET
E n d  S u b

32 Bit Performance
The power of our new 32 bit Visual Internet Toolkit
is simply unsurpassed. More custom controls. More
protocols. More sample code. More Documentation.
Which makes your job easier and leaves the
competition in the dust.

enedistinct
001.408.366.8933
Fax: 001.408.366.0153
E-mail: exe@distinct.com
Fastfacts: 001.408.366.2101

Distributed by: an

HIGHLANDER
SoftwareLta
Tel: 0181316 5001

_ F a x : 0181 316 6001



5% discount on membership to OS/2 User Group
heInternational OS/2 User Group was formed in 1987
and isdedicated to providing vital information for OS/2

users. Through nearly a decade, the group has devel‑
ped into the focal point for factual, up-to-date, informa‑
tion to corporates, developers, system builders, support
personnel and end users.

Benefits of membership include FREE use of the
International OS/2 User Group World Wide Web site.
This site contains reviews and access to the best of
OS/2 Shareware and Public Domain Software,
demos of products, latest news and informationonOS/2 fixes and
patches, user group on-line support conferences, OS/2 technical information about
past and forthcoming International OS/2 group events.

Other benefits of membership include FREE subscription to Pointers magazine
which is sent directly to all members every two months. Due to the wide range of sub‑
jects covered each issue, it will beof interestto both the technically experienced and new
users. Each issue features OS/2 news, technical tips, programming examples, product
reviews and details of special user group and software offers.

As a User Group member you will be invited to discounted Special Interest Group
meetings. These are very focused events for discussion of specificaspects of OS/2 e.g.:
Object Oriented REXX, multimedia, device drivers, LAN’s, SQL, work place shell, OS/2
support and development. The OS/2 User Group acts as sponsor to these events under
achairman particularly knowledgeable in the special subject area.

For more information about the benefits of membership contact Linda Trott on0117
985 5440 or write to The International OS/2 User Group, Maggs House, 78 Queens
Road, Clifton, Bristol, BS8 1QX. Please mention EXE for a special 5%discount onyour
membership joining fee.

Win a Movie Machine Pro worth £299
‘ast electronic UK Ltd are giving away a Movie
Machine Pro FREE to the first name out of the hat

who answers the following questions correctly:
@ What is the video resolutionof PAL?
@ What is the usual file extension for motion

video files?
@ What does M-JPEG stand for?
@ How many fields per second are there in a PAL signal?
@ How many colours are there in a24bit image?

Write your answers on a postcard or sealed envelope and send to the FREEPOST
address, to reach us no later than 29 March.

Fastelectronic produce a range of digital video products that can either beused with
the standard shipping software or integrated into a custom-built application. The Movie

Machine Pro is avideo digitiser/mixer card that fits into an ISA slot, and is agood start‑
ing point for simple video editing or video display and image capture within anapplica‑
tion. Displayof the incomingvideo isvia anoverlay meaning it isnot reliant onthe graph‑
ics card to display live video at any time. The Movie Machine Pro gives the user the abil‑
ity to:
@ Display 24 bit colour video at 25 frames per second, full PAL or NTSC
@ Mix 2 sources of video simultaneously and output to avideo tape
@Tune into TVstations via software
@ Add graphics and titles to video
@Create video effects
@ Capture single frame and output to various file formats
@ Program via MCI or API for DOS or Windows applications
@ Optional M-JPEG compression for motion video capture and playback from disk

An MCI driver is supplied with the standard-rd software, and gives the programmer
basic control over the overlay window, image capture, video capture to disk and play‑
back. The API is an optional extra and consists of C libraries for full control of the hard‑
ware including video output.

For further information contact Fast Electronic on0181 968 0411

Crosswordprize
Smalltalk V ~ Practiceand Experience

his book is acompendium of short case studies featuring
Object-oriented programming in Smalltalk. Eachchapter

illustrates either an important notion, a useful application, or
anovel observation that will lead to adeeper understanding
of the process of design and implementation in Smalltalk.
The chapters should prove interesting to novices and
experts alike.
Please send your postcard and stuck down
envelopes to: EXE Magazine, FREEPOST 39 (WD1414/29),
St Giles House, 50 Poland Street, London, W1E 6JZ.

Leng

Informationsuppliedbypublishers.
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nce sessions given by leaditig
lists, offering information that Wall

thelp you achieve your application eine
goals. Looking to create corporate solutions while
exploiting new technologies? Aiming to leverage
existing code and improve productivity with
applications that fit management’s demands for
‘better, faster, cheaper’ operations? COMDEX/UK has®
the programme for you.
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JOB JOB JOB
DATABASESPECIALIST C++ / UNIX PROGRAMMERS ‘C’/ UNIX / TELECOMMS

LOCATION SALARY LOCATION SALARY LOCATION SALARY
LONDON TO £34K HERTS £22K - £30K BERKS £18K -£40K

Our client, a City based financial organisation, iscurrently
seeking a Senior Software Engineer. For this high profile
role, we are seeking candidates with at least two years
exper ience of ‘C’ or C++ using ODBCwith a client server
database. The successful candidate will have the oppor
tunity to work with a variety of databases in a stimulating
and technically demanding environment. Working in a
friendly team, opportunities for career progress ion into
team or project leadership are excellent

Working for this prestigious R&D team, you will have
excellent C++ programming in a strong OO environment.
Our client requires good presentation skills both oral and
written. Exper ience of engineer ing or any technical appli‑
cations would be ideal. This is an excellent opportunity to |
work with a highly motivated team developing forthe 21st |
century. |

This leading supplier of computer systems to the telecom‑
munications industry is experiencing rapid growth. Oppor‑
tunities currently exist at all levels from project leader to
junior software engineer to work on existing and new pro‑
jects for the US,Japanese and Europeanmarkets. Candi‑
dates should display strong ‘C’ under UNIX programming
skills preferably gained within the telecomms industry.
Knowledge of communications protocols and UNIX shell
scripts would bea distinct advantage. These positions
offer an attractive salary package and the chance to work

Ref: LC/1 Ref: DE/2 in a dynamic engineering environment Ref: JK/3

JOB JOB JOB
C++ /UNIX / FINANCE UNIX / ‘C’/ C++ XWINDOWS / MOTIF
LOCATION SALARY LOCATION SALARY LOCATION SALARY
CITY / SURREY £18K - £30K BERKS TO £25K W. LONDON £24K - £30K
Our client is a leading software company developing
real-time systems for financial trading rooms. With an
impressive portfolio of customers, they require additional
talented software engineers to help further their growth.
Candidates will be graduates, display agood UNIX
background, and exper ience of C++ development in a
real-time environment. Previous financial e xpe r i e n ce is
not required. Vacancies also exist within the Windows
teams for graduates with Visual C++ and MFC develop‑
ment skills. There are excellent opportunities to work
with the latest technology within a growing and highly
successful organisation

Ref: JK/4

A rapidly expanding supplier of EIS solutions is now
investing in new products targeted specifically at the
UNIX and 32 bit Windows platforms. Candidates should
be educated to degree level and have at least one
years ‘C’ and/or C++ under UNIX. Any XWindows/Motif
or MS Windows exper ience would be advantageous
The creative ability to make contributions to the design
and shaping of products and an understanding of the
c o n c e p t s of OO is also important. Challenging technical
work and the opportunity to be part of a highly success‑
ful organisation on offer.

Ref:PP/5

This international organisation specialising in the devel‑
opment of software for the oil industry, is currently looking
for two Programmers to join their R&D team. Candidates
should be graduates in a scientific discipline with sub‑
stantial programming expe r i e n ce in ‘C’, C++ and X-Motif.
A strong mathematical background or any exper ience of
3D modelling would be advantageous, but is not essen‑
tial. This company offers excellent opportunities, backed
up by competitive salary packages.

Ref: LC/6

Logistix Recruitment Limited
Lamb House , Church Street
Chiswick Mall, London W4 2PD
Fax: 0181-742 3061
email: logistix@atias.co.uk

We have a large number of PERMANENT and CONTRACT
opportunities throughout the UK. Please call one of our consultants
for further information o r , alternatively, post/fax/email a CV to us

and wewill contact you at a convenient time.
Tel: 0181-742 3060

[4gistix



V I R T U A L REALITY t o £35K
Excellent opportunity to join an Innovative Company ( S o u t h East based) at the
start of NEW Projects in Virtual Reality development.
They need your in depth C/C++ gained in a UNIX development env i ronment .
Graphics experience is n o t i m p o r t a n t , but would beofin te res t , as will be expe‑
rience of UNIX porting gained on a range of hardware platforms.
You can expect total involvement in the complete life cycle of an applications
development wi th real opportunity for future Project and Product
Management.
With access to the highest c u r r e n t technology and development tools with com ‑
prehensive training and superb packages including Car or allowance, how can
you afford n o t to ring Ron Cook N o w for more details and an application form
if required.
The company will also be very interested to hear from Microsoft Windows
developers with device driver exper ience .

T H E D E V E L O P E R S REGISTER
Now in its second year The Developers Register is geared to dedicated
Software Developers who seek a career path driven by Design and Technology
rather than by Management.
The Register has proved to be very successful ove r the last 12 months with
many excellent Engineers s t a r t i n g with New Employers in their chosen
Application and Technology Areas.
Some have made successful career moves i n t o New Technology or from
Engineering/Scientific to Commercial Applications including Multi-media,
Internet , Finance, Client Server etc.
It’s very easy to register - j u s t call one of our consultants or w r i t e with your full
CV details and a description of your ideal position and we will do our best to
locate it for you.

S H Cal l R o n C o o k ,
ssoc ia tes ‘aye Chambers o r

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

We are a growing software & services company, currently
employing 20 people, with opportunities for experienced
VB & Access developers.
We provide mortgage, property and insurance information
to a wide range of clients, and are developing new services
for the home computer user.
Profit sharing arrangements apply to all staff.

PROJECT MANAGER
To manage a team of 2 developers, liaise with major
corporate clients such as the Halifax Building Society,
and in general direct the R&D program.
Must have hands-on experience of software development.
Salary range £24,000 - £30,000
Will report directly to the Managing Director.

SOFTWARE DEVELOPMENT
Main development tools are VB & Access for PC-based
application programs. Knowledge of Windows NT and the
Internet would be useful.
Salary range £16,000 - £20,000

Please send CV to:
MORTGAGE __ The Managing Director, Mortgage Link

oN Bridge House, Bridge Street
( ( Walton-on-Thames KT12 1AL

Tel: 01932-245582
Fax: 01932-244450

advertise, call Mark Parker on 0171 287 5000 x3431
email: markp@dotexe.demon.co.uk

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

OOD/OOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace wehave a number of clients designing
‘systems in diverse application areas including: Multi-media, Virtual Reality,natural language,
DTP, Telephony, LANs, Electronic publishing, On-line information Feeds, Finance and
Banking inboth Windows and NTServer.
Positionavailable vary from traditional Programmer/SoftwareEngineerandAnalyst/Programmers
to Designer/SeniorSoftware Engineers inthe overalll strategic direction for end-userorganisations.
£17-£35K + benefits REF: SC/01/EXE
WINDOWS ORX-WINDOWS/BANKING ALL LEVELS
Three city clients require windows skills atany level. Other relevantskills areSQL server,Transact,
SQL, UNIX,VMS or PS-DOS,C, C++, Open Client (DBand Net library), MFC,Open interfaceand
APT. Exposure to analysis, developing user interfaces and rapid development techniques. Full
training inMiddleOffice/Productionand FrontOfficeSystemsincluding: Financialand Management
Accounting, Treasury, Equity,Fixed Incomeand Derivatives.
C AND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellentopportunities exist for brightgraduates withoneyear +experience. Personalbackground
requires asolidunderstandingofthe project lifecycleandacommitment to high quality coding. You
will be trained in all aspects of Investment Banking, relational databases, 4GLs and Object
Orientated Design.A good opportunity for a second career move.
£17-£25K +Bankingbenefits
CAMBRIDGE - MANY, MANY EXCITING OPPORTUNITIES
A wide variety of specialist, leading edge IT companies in areas as diverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA, GIS, BUSINESS MODELLING,
FINANCIAL/TREASURY, EMBEDDED SYSTEMS AND SOFTWARE RESEARCH/
MANUFACTURING require high calibre software development staff at junior and senior levels.
Technical skills required include. C, C++, VISUAL C++, VISUAL BASIC, X-WINDOWS MOTIF,
GUI's, NT, TCP/IP/X25/X4000, PROGRESS, SAP, Relational Databases, INTERNET
CONNECTIONSand ATM (Communications not ATM machines), REF/O4/EXE

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

C/C++/VISUAL BASIC/UNIX/WINDOWS 95/NT SERVER DEVELOPERS
‘Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientificand
Governmentapplication environments requireexcellent Cskills. BothWindows development skills
W3.1 SDK, NT, X-Windows and Visual Basic or strong C, C++ solid operating systems and good

REF:SC/03/EXE

REF: SC/O6/EXE

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

LONDON/HOME COUNTIES WINDOWS SDK/NT DEVELOPMENTS
Senior Development Engineers Analyst Programmers
To£30K +benefits To£27K +benefits
Strong programming skills in Cor C++ and Windows NT are pre-requisites for these positions.
Experienceinsomeof the followingareas isalso required:Windows 3.1/95, Windows NT,Windows
SDK, MSC7.0, MFC,VisualBasic,VisualC++ and MicrosoftNT. Also desirableareWindows XVT
libraries ornetworkingskills. REF: SC/O8/EXE

SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various Client/End Users, Software Vendors and Software Houses dedicated to strategic
implementations of leading edge technology and integration of applications across different
hardware and operating systems platforms require candidates to degree level with a
scientific/technicaldevelopment biasand 1-3years experience. There are two main options
TECHNICAL DEVELOPMENT:Continued use of UNIX, VMS, MS-DOS, Windows NT(SDK, NT
orX-Windows andToolkits), NetworkingandCommunicationswith companies offering technology
basedcareers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunities to apply analysis and design skills rather than remain ‘a technical guru’ in various
environments includingfinance. Pleasecalll to discuss your particular career, growth and potential.
£12-£25K + benefits REF: SC/OS/EXE
VISUAL BASICSKILLS MUCHINDEMAND- PLEASECALL TODISCUSS REF: SC/O/EXE
HANTS/LONDON-VIRTUAL REALITY DEVELOPERS- MFC,C++ -to £35KREF: SC/11/EXE
LONDONCOMMS SPEC X25, X400 £40-60k REF: SC/2/EXE
C,C + + / M F C- Countrywide REF:SC/3/EXE

t h e s o f t c o r p o r a t i o n
Third Floor,7-15 RoseberryAve, London EC1R4RP
Tel: 0171833 2772 Fax:0171 833 2774
email: jmcb@softcorp.demon.co.uk



INTRODUCING Y O U R
MOST TECHNICALLY

CHALLENGING
PRODUCT YE

Tough job, IT
Training.

Sharp code alone won ’ t cu t i t . There’s
no standard methodology. Every day
brings n e w i s s u e s and problems.
In f a c t , understanding the technology is
just the s ta r t .

The real challenge lies in
communicating the skills f o r others to
exploit
But then o u r 100 Instructors and
Associates around the w o r l d wou ldn ’ t
have it a n y other way. For t h e m , the
d y n a m i c s a t Q A , bo th personal and
professional, a r e irresistible

Maybe y o u ' r e teaching a l r e a d y. M a y b e
y o u ’ r e no t .

But if you’re ready to take on the
biggest challenge of your IT c a r e e r ,
now ’s the t i m e to talk.

Ca l l Al ic ia Smith on 01285 655888
today and te l l h e r abou t yoursel f .

Your move.

QA Training Limited,
C e c i l y Hi l l Cast le, Cirencester, Gloucestershire G L 7 2EF

Win32 Lecturer
You would be responsible f o r developing
and del iver ing courses f r o m o u r Windows
p r o g r a m m i n g curriculum f o r Windows
95/NT. Your background wil l be one of
p r o g r a m m i n g and design, and y o u wil l
have been w r i t i n g so f tware f o r Windows
NT/95 f o r a t least t w o y e a r s . You wil l b e

able to demonstrate the following essential
skills: in-depth Win32 API knowledge
exper ience in u s i n g MFC; proven
application des ign skil ls; an excellent Cand
C + + background

Ob jec t Techno logy Specia l is t
Lec turer
You should have practical exper ience with
object-oriented design methodologies, such
a s OMT and BOOCH. This should i d e a l l y

be backed up by knowledge o f object‑
oriented p r o g r a m m i n g techniques,
databases and case tools. Aswell as
lecturing, y o u wil l be responsible f o r

m a n a g i n g courses i n t e r m s o f their quality
and conten t and m a y become involved with
the d e l i v e r y of st rategic OO s e m i n a r s to key

clients.

C++/C Programming Lecturer
You should have ex tens ive exper ience o f

s o f t w a r e development u s i n g C + + (a
m i n i m u m o f 2-3 y e a r s ) and should b e able
to demonstrate excellent presentation and
c o m m u n i c a t i o n skills. You will b e

m a n a g i n g O O p r o g r a m m i n g courses

responsible f o r the course c o n t e n t , quality
standards and f u t u r e enhancements.
Experience with other O O p r o g r a m m i n g

languages, especially Smalltalk, would also
2 : +44 ( 0 ) 1 2 8 5 643271 _ b e v e r y usefulTelephone: +44 (0)1285 655888 Facsimil



send your rants, Brion and nee byNail Kerber
R| Ctri/Break \/ t aeost ne BAGS UNDER

i fouk EYES AND ‘our
A s i n t n t s
| LondonW1V 4AX i

Cut your road tax bill in half
EGAhas launchedacampaignwhich
aims to deter British motorists from

payingroad tax. PlayDon’tPay is part of
the launchcampaign for their newdriving
game Rally. ‘At £49.99, it’s less than half
the cost of a car tax disc’ comments one ‑
SEGAemployee. ‘is able to give a clue as to the

Having recently banished the four-wheeled one, and benefited ngestimatesofjust howmanypeo‑
in reduced stress ‐ but higher drinking costs ‐ Ctrl Brk can vouch ;
for the wisdom of the virtual driving motor experience. ‘The cam‑
paign will ultimately benefit society through reduced traffic con‑
gestion, improved quality of the environment and an immediate
halt to the alarmingincrease in roadrage’concurs SEGA.

Of courseCtrl Brkwouldbethefirst to admit that actually get‑
tinganywhere hasbecomea distinct problemof late‐ butyou can’t
haveeverythingcanyou.

But it’s OK,
tioned company

ChristineWright.
developed byAttar Softwareis h
bestcombinationsfor blending:

Ram-Alert comes
sound alarms and
to let you know
amnesia, although
tionwhat theyare.
that a knotted
rathernice.

offer itsassistance should any further
‐and is happy to offer itsoffice asa n

in many similar offers over the next

ACROSS 6. Local store, but not of data (5)PRIZEeAveSWORD 1. Data structures used to get through the bars (5) 7. F a u l t i r e e ,asalldpshouldbe(9)
4. A c c h a n g eto data or the law (9) 8. Stuck upabranching data structure by abear... (5)
9. Make 1ac ready for 4or reading (4,5) 14...&... 9)
10. What language programs doto commands 16.... duck-like part of the internet with twelve-inch
as per change (5) editor (9)

11.Throw away the class (5) 17.Puts at risk (aspecies, maybe) (9)
12. Such data must be in a haven (9) 19.Soft soap used at the top (7)
13. They rundown asetof filesbelonging to 20.Utility that calls phone numbers found in afile(7)
the Royal Society (7) 21. Processor s u b - o r d i n a t et oanother (5)

15. Place tofind all the data in theworld(7) 22.USuncle, graduate, leads the dance (5)
18.Data prep staff ofthe oldschool? (7) 24. Output of interaction, this month’s is here (5)
20. Madecorrupt like a dbms (7)
21.What shell or bubble does (5,4)
23. Vegetarian view of software hierarchy (5) ACROSS:
25. Sound warning of anerror (5) 1, ELEMENT5. BOOLEAN9. EXCLUSIVE
26. Toujours this nice way to be (9) 10.EPROM11.UNLATCH 12.KEYWORD.
27. Try amajor project (9) 43.ENTER15.OBSTETRIC 17.OVERSTEER
28. Folk who prefer action to words (5) 19.STYLE 21. EXTREME23. CLEANUP25.ADEPT

26.HEURISTIC27. ETHICAL 28. ENGULFS
DOWN
1. Diagramof file-handlingsystem (9) DOWN:
2. Lossesof secure data, | hear, planted in Wales (5) 1. EXECUTE2. EXCEL3. EQUATOR4. THIGHBONE
3 .Folk who have ahard time, perhaps with their work (9) | 5 .B R E A K6 .ONEBYTE 7 .E R R H O U R L Y8 .NOMADIC
4, Mapdata bases (7) 14,TWENTIETH 16.STRUCTURE 17.OPERATE
5. Festival- one-way origin of much hardware 18. SCEPTIC 19.SEEKING 20. E X P E C T S22. ETHYL
and software (7) 24. NATAL
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Unsungheroes
‘...and it crashes every time after the last Glob‑
alAlloc’ said the man with a nasty beard like
Macca’s onLet it be. ‘Six GlobalAllocs in a r o w ,

and each time it passes back the same value.’
‘There's yer bug’ said a raincoated man,

skilfully placing a quartet of full pints on the
table. ‘There’syer bug‐GlobalAlloc does akind
of realloc automatically every t ime you call it.
You gotta lock it if you want to get back sepa‑
rate bits.”

‘Holdonasec, Ron’,said the youth in the cor‑
ner, who was systematically skinning a beer
mat.‘Thatcan’tberight. It’sgottagiveyou back
a different handle every time, otherwise how
does i tknow which bit ofmemoryyou want?”

‘Ah, now that’s where you are out of date,
old son’,said Raincoat. ‘That's where yer lack of
32 bit experience is showing through. In you
proper 32 bit op sys, and I am not talking any
old cack with last year's sell-by date on it here,
know what I mean? . . . i n yer true 32 bit e n v i ‑

The A f Verity
‘The people | really admire are those clever programmers who write all the software’ said one of
the talking heads on the BBC’s Brains Trustseries. Ms Stob wonders if she has ever met any.

ronment you can ask for a terabyte at each
shot, and it still g i v e s you back the right bit
every time you want i t . If that isn’t what true
multi-tasking is all about, what is?”

‘Butsurely...’ began Beermat,but was inter‑
rupted by Beardseizingback the initiative.

‘So I reckoned it had gone west before I did
the memory stuff, so I wheeled out the heavy‑
duty Penguindebugger, and what doyou think
I found in the GetSystemTime call”

‘That it thunks down to the BIOS?’ sug‑
gested Raincoat in an irr i tat ing, doesn’t-every‑
body-know-that voice, rollinghis eyes.

‘Wouldn't happen under OS/2’ muttered the
fat man sitting in the armchair who hadn't spo‑
ken before. It was his favourite, and indeed
only, remark, and it was ignored by common
consent.

‘But how it does i t , that’s what I'mon about’,
said Beard heatedly. ‘ I t only goes and gener‑
ates an illegal instruction trap right in the mid‑

dle of the VxD. There you a r e , skimming
through proper 386 code and bang’ ‐ he
crushed a Hula Hoop between his fingers to
dramatise his point ‐ ‘bang,you're in the mid‑
dle of the 1993 BIOS copyright notice.’

‘How can you get from protected to virtual
86mode usinga trap?’ asked Beermat.

‘Ah, well, good question; you won't find that
in the Intel manual. It’s a special, secret Pen‑
t ium instruction that they put in for
MightySoft. Instructioncode 2301, because Bil‑
I's birthday is on the 23rd of January.’

‘Theard it was 1407’,said Raincoat, ‘because
that was the day that Gary Kildall crashed the
plane flying to Xerox Pare to buy CP/M for
IBM.’

The bearded man frowned for a moment, as
though he was going to take issue with this,
then changed his mind and made peace.

‘Ah well, maybe you're right’, he said. ‘Any‑
body fancy another pint?”

Using a virtual reality helmet, Chester continues his exploration
of the Cyberspace development environment aboard a virtual
Harley with his mentor, the Wizard of OOP showing the way.

‘www.silcom.com/~proctor

...andassertions and
comments. You won't ever need to

reverse engineer source code again.
Even generic classes are pre‑
compiled and ready for linking.

Where's the
source code, Mr Wizard?

There's nothing but a
bunch of function
signatures in here.

I've got a feeling
3 ¢ we're not in Kansa:

anymore.

That's fine for Basic
programming, but how dothese

classes deal with constantly changing,
hostile operating systems?

Son, that is
accomplishedby means
of one of the fundamental

principles ofOOP:
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Each year, the illegal use of software
Consumes nearly 50% ofyour potential
revenues.With the flamesof piracy
cating away atyour profits,can you
afford not to protect your software?
SoftwareObtained Illegally,byregion, 1993 vs. 1994

‘Atrica/Middle East

hR..
$2,487 360,944
3.131,455,600

$12,840,204,124Total for 1994: $15,212700.215

1ASP® iswidely acclaimed asthe
World’s most advanced software
protection solution. Since 1984,
thousands of leadingdevelopers have
used nearly two million
ASP keys to
protect billions
ofdollars worth
software.
hy? Because
ASP’s security,
iability,andease‑

of-use led them to asimple
conclusion: HASP is the most effective
software protection system ayailable.
Today, more developers are choosing
HASP than any other software
protection method. To learnwhy, and

‘ to see howeasily you can increase your
‘Testing Labs ne revenues, call now to order your HASP

2 es ne 90. P e , .

al S o eotection vendors f, aul Developer's Kit,
t te “ sof P and numberone!arecen ee

; ndent; *s Jeading indepen
the flagshipProc ted theworld’s lea
result? HASPwas ‘ood categories. “7, are we to disagree?
the major comPrCpisthebest, Who 4

ing lab says HASP Istesting lal R1995! =OBEI Glenco/FAST |S

01753 622266
ht tp : / /www.aks
1985-1995

- C o m
rE

Compatibility’ : YBN The Professional's Choice
ec Consumption

United3 7 Kingdom

tact yout local HASPd i sFinal eS
7 F E-mail: sales@aldrconeport, CO aethe NSTL " - P

North AladdinSoftwareSecurity Inc.
America Tel: (800 2

s o n iafull copy 0*for 2_‑

AladdinKnowledgeSystems Ltd.
Tel: 972-3-537 5795, Fax: 972-3-537 579%

IntlOffice

NadiinBenes (859419777 w Alain France 140859855 w Adin Japan 21 w Aladin Russia: 1 Chile CueechAtes 2 7660 8 5 wDenmark
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You won' t be t h e one who's ship‑
wrecked by client/server applications.
To accompany you on Ne tWa re or
Windows NT you’ve chosen Btrieve,

the foremost navigational database.
I n i t s l a tes t v e r s i o n , B t r i e v e v6.15

' 4 = . Microsoft
NetWare

N e x t t i m e , I ’ l l n a v i g a t e
w i t h B t r i e v e v 6 . 1 5 ! !

TAKE A D VA N TA G E O F THE BTRIEVE V6.15 UPGRADE
* Novell SFTIIl support * NLM management with dynamic reports * New Transaction
Tracking System f o r da tabase integrity * Improved memory management * Update
bundling from multiple users into a single disk operation * Windows DLL requester * Dual
environment requester ( N e tWa r e and Windows N T ) * DOS requester ( N e tWa r e ) f o r
reduced memory requirements * Windows-interface insta l ler

Special update offer for Btrieve v5.x and v6.x users.

surpasses itsel f in t e rms of security, call o u t your o r de r n ow to profit f rom
speed, precision and user - f r i end - Btrieve’s improved performance and
liness. Be a clear-sighted captain and special upgrade offer.

Btrieve Technologies Europe - Les Collines de Arche - Opéra E- 92057 Paris la Défense 7 Cedex - Tél. : ( 3 3 - 1 ) 4145 05 55


