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VISUAL STUDIO 97
PROFESSIONAL

AllYouNeedto BuildApps for
Client/Server, Web &Windows

Just asOfficebundledall of Microsoft's
essential apps together, so Visual Studio
97 bundles all their coredevelopment
tools together:
® Visual Basic 5.0 Professionalwith

native code compiler

creating Java applets
Visual FoxPro5.0 Professional can
use ActiveX controls
Visual InterDevhas all you need to

BASIC LANGUAGE develop data-driven web sites
= MSDNCD-ROMSpecial Edition

PowerBASIC DLL Compiler £106 contains all the technical info
XBasic Pro (Win32) £540 Visual Studio 97 looks set to become the

£80 standard toolset for the serious
d e v e l o p e r- only £830 +VAT

VisualAge for Basic

Text Editor Controls M ~h whi cn dt
TXText-Control Standard £205 Le ISEMulti-Tier, Team Development&

Tools EnhancedDataAccess
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the Enterprise editions of Visual Basic &
Visual C++ to provide acomplete set of
tools for building large,multi-tiered

VERSIONS/VB 1.1 £135

Learn to Program with Delphi £33
Delphi 2.0 £65 | Systems:
Delphi Desktop 2 £245 | | # Microsoft Transaction Server 1.0,
Delphi Developer 2 £390 Edition makes it easy to
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updated Win32 SDK support
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C++Builder Professional
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Optima++ Professional 1.5
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Symantec C++ 7.2
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now
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The future is Windows...
or will it Be?

Windows is
» onevery

desktop. You
should p u t all
your eggs in

% " one basket
and develop only Windows
software, r ight? Is that really
the case? Has the whole
industry effectively become so
monopolistic that any other
choice is a mistake?

These days it is ra re fo ra
developer to even look at other
operating systems. Like a horse
is fitted wi th blinkers to avoid
being frightened and attracted
by all that surrounds i t ,
developers are pushed by
commercial pressures not to
even t r y any alternatives to
Windows.

Weird situation since
alternatives fi l l the past of
anyone who has spent more
than a couple of years
developing software. Some
started on BBC computers,
some on Sinclair ZX80 or
Spectrum, some on Apple II...
not to forget m in iand
mainframes. If you had blinkers
at that time you would never be
usingWindows today.

EvenMicrosoft managed to
look outside the restricted view
of i ts blinkers. Back when it
was involved in OS/2 with IBM
and decided to divide the world
between them, it was
advocating OS/2 asthe only OS
developers should use whatever
the target OSwas. The rest is
history.

History is filled with now
successful products which took
years to enter the field of vision
of most developers.

Nobody predicted the Web
though Ted Nelson started his
hypertext crusade back in the
mid seventies.
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Nobodypredicted Java
though bytecode interpreters,
object-oriented languages and
garbage collection have been in
regular use for more than
fifteen years.

Nobodypredicted symmetr ic
multi-processingon the
desktop... the list goes on.

What is happening today
that w i l l fi l l this l ist tomorrow?
I u r g e you to take your blinkers
off and look at alternatives.
Today, I decided to take off mine
and buy a BeBox:a computer
which can only r u nBeOS (and
SMP Linux). BeOShas attracted
afew thousand developers and
no users so far, definitely not in
the same league as Windows.

BeOS is a small OS, the
kernel and associated tools take
less than 10MB, less than the
size of a Windows application.
It is SMP from the start, fu l l y
multi-threadedand comes wi th
an integrated database. Ok,
Windows is multi-threadedtoo
but can you movea window
displaying a movie without
stopping anything on the
desktop? And the regist ry is
more a mess than anything else.

Sowhy did I suddenly go for
BeOS? For two reasons: first I
was impressedby its speed,
architecture... and really cool
graphical demos. Second, it ’s
got the same k i n dof elements
which made the Web or Java
possible: most of i ts technology
is not new but it ’s the first time
al l of it has been integrated i n a
leanpiece of software available
on the desktop.

What is the future of BeOS?
Hardto say. The fact that
Microsoft has abandoned
support for NT on the PowerPC
might bea boon for BeOS
unless of course it k i l ls the
PowerPC altogether. Be is

rumoured to havestarted work
on an Intelversion but, even if
there’s any truth in that
rumour, it won’t be available
this year.

What should beavailable to
developers in M a y is the first
architecturally frozen version of
BeOS called Developer Release
9, or BeOSpreview. It wi l l be
freely available to anyone in
June. The cost of ent ry is a

PowerPCmachine and some are
reaching the mythical $1000
limit.The BeBox itself isnot
produced anymore and is
slightly more expensive.

Talking about collectors
items, last year I won an
original I B MPCJr joystick in
its original box with unopened
documentation. Does anyone
want to get r i dof an I B MPCJr?
DavidMery

Lost script
Cast: a
software
developer
who’s been in
the industry
for ten years.

Set:acubicle featuringa desk,
a large screenon i t ,keyboard,
mouseand under the desk a
tower computer (brandname or
type can’t be read).The computer
has only a31/2” disk drive.

Props:punch cards, green
and white old style perforated
l is t ingpaper, a double height
hard-disk, 8” floppy disks, 51/4”
floppy disks (plenty of them).
Lots of code in many languages
call ing libraries from m a n y
operating systems.

Story: the main character is
about to start a n e w project.
Then suddenly he remembers
that hewrote a similar routine
for another project 10years
earlier. He then starts
dreaming about al l the
software he wrote in his life as
a developer.

Hefirst sees in an
accelerated motionall
computers he ever worked on ‑
small ones, b ig ones, terminals,
embedded systems...

. .His vision starts to slow
down and moves to excerpts of
software he wrote: some
Fortran code on punched
cards. Yes, that sort rout ine
was so neat, if only I s t i l l had
those cards...

...SomeBasic on perforated
listingpaper, [thecode starts to
appear in mid-air], some Ada...
...S o m e assembly (6502, 6809,8086,
68000...). The way he implemented
this complex communication
protocol in 6809, that could be
really useful today...
...some PL/1, some APL, some
LISP, some Small talk, some Z,
pure lambda calculus, some C,
some C++ [the precise l is t and
order of it should be decided
depending on what excerpts can
be found].

If only he could access al l
the code he wrote in his
lifetime.

Suddenly the developer
wakes up from his dream sti l l
remembering it .He knows he
coded the same function.

The developer tries to shove
an 8” floppy disk in his 3”1/4
disk drive.

End.
DavidMery



A d d p e r f o r m a n c e ,

more.. are enhanced with the new APINEW
Assistant and Button Links to tag notes

etc. Available for Windows 3.1 and Windows 95 & NT ina
single pack. Now available on CD or 3.5" ‐ £179

CodeWright Professional 5.0
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

Crystal Reports Professional 5.0
Now oe) unlimited types of reports!
Create Subreports, Conditional
reports, Form-style, Multiple summary
cross-tab and BackOffice reports.
“Plus, publish reports to the Web!
(Instantly export to HTML).” New
Object technology. Access PCand SQL
databases. Integrate reports into
database applications using ActiveX
VCL and MFC. FREE runtime. 16 and

32 bit versions. Upgrade £125

Powersoft Port fo l io
Portfolio provides a comprehensive
tool suite for designing and deploying
fast workgroup applications. It
includes three full-featured products:
S-Designor AppModeller Desktop for
application generation and physical
data-modelling, PowerBuilder Desktop
for creating fats Windows applications
and Sybase SQL AnyWhere (4-user),

the high performance workplace database. £340

MKS Too l k i t ver 5.1
MKS Toolkit gives Windows NT3.5+
and Windows 95 developers a full suite
of powerful UNIX tools including
KornShell, awk, awkc, vi and visual diff
for Windows, make, a windows
scheduler, grep, sed, tar, cpio, and pax
- more than 190 utilities and
cammands for performing a variety of
computing tasks, with support for NT
& 95 long filename. For Win 95 &

NT‐Intel, Alpha, Mips on one CD. £259

@ PLEASE CALL IF THE ITEM YOU ARE LOO!
NOT LISTED @ CALL FOR OUR COM
CATALOGUE @ PRICES ARE
@ SHIPPING TO MAINLAND UK£8,
DELIVERY AT COST @ PRICES ARE
PLEASE CALL TOCHECK @VISA, ACCESS, & MASTERCARD
ACCEPTED WITH PHONE ORDERS

deve lop  to
G. GE | G. nta G)
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 y

me | TO ORDER CALL
0 1 7 1 8 3 3 1 0 2 2
FAX O171 837 641!

W a t c o m C/C++ 11.0 - £239
The most up-to-date C/C++ compiler
for cross-platform development,
covering Windows NT&95, Windows
3.1, OS/2 16&32-bit and 16&32-bit
DOS. Watcom C/C++ 11.0 has a new
version of MFC for Windows
development, incremental linking and
run-time Type Identification, and the
u p d a t e d visual interface designer from
Blue Sky. The traditional Watcom virtues of tight
compilation are retained. Upgrades for Watcom 10.x user
only £100.

SoftiCE3
Need to debug below the surface of
Windows? SoftICE 3 offers single‑
machine, kernel mode, multi-thread
and ree pesdebugging, with
Win32 fault trapping and exception
handling. Version 3 has support for data
structures local symbols, with full
support for Windows NT and Windows 95 address contexts.
SoftICE NT £525; SoftICE 95 £395; SoftICE NT & 95 £795

D a t a Junction W i n 95/NT - £625
Data Junction excels at converting
data from the widest range of data
sources. Use Data Junction to convert
from legacy COBOL systems, EBCDIC
to ASCII, perform messy date
conversions, work on packed data
and populate SQL systems with data
from diverse sources. Data Junctions point-and-click
mapping of data source to data t a r g e t saves 100's of hours
of programming, and its extensive list of data
transformations solves the toughest of data conversion
problems. Data Junction Win 3.1 £189.

Scalable SQL v e r 4 .0 f r o m Pervasive
Software (Formerly Btrieve)
New Scalable SQL ver. 4.0 has ANSI SQL
support, a Visual Basic Scripting
Interface, and tools for creating and
executing stored procedures. Scalable
SQL is based on the same MicroKernal
Database engine as Btrieve, and can be
used to provide high level SQL
organisation to a Btrieve based
application. Scalable SQL ver. 4.0 is now
available for Windows NT Server and Novell Netware. £call

S Y S T E M
5G EM Ce
System Science, 1Bradley's Close, White Lion St. LondonN19PN

y o u r fi r s t c h o i c e f o r b e t t e r d e v e l o p m e n t t o o l s
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Soft Option increases strength
Cambridge-based Soft Option
Technologies is readying version
1.4.1 of Soft Option Workshop, a
tool for endowing legacy character‑
based applications with modern
day all-singing, al l-dancing, all‑
interoperating Windows front end
user interfaces.

The package sits between the
user and a terminal application,
t r a n s f o r m i n gthe data and terminal
control codes in the program's
input and output streams i n t oafully
functional Windows GUI, complete
with fields, buttons,menus,dialogs
and dockable toolbars. More
significantly, Soft Option supports
data interchange with other
applications via DDE.

The mapping between the
components of the text interface
and the Windows functionality is
done via Soft Option’s own English‑
like scr ipt ing language. Scr ipts
isolate fields and edit controls in
the text interface basedon position,

DevDays
Microsoft's DeveloperDays -a
series of mass-training sessions
on the Visual Studio component
tools at various locationsworldwide
- arrived in London in March. It
attracted a little over 2000
developers and managers
( a c c o r d i n gt o the o r g a n i s e r s ) ,all o f
whom somehow packed in to the
large main hall for the morning
session, which consisted of taped
video addresses from Bill Gatesand
Bob Muglia (the head of developer
tools at Microsoft). The afternoon
carried on with technical sessions
on each of the key elements of
Visual Studio.

Some might doubt the efficacy
of such mass- t ra in ing: because
there are so many attendees,
meaningful question-and-answer
sessions become impossible, and
the session is effectively a lecture.
However, the fact that so many
people wanted to attend seems to
s u g g e s tthat the Visual Studio tools
are guaranteeda positive reception.
w URL: http:||www.microsoft.com
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of character

drawing properties, and
customisable semantic
information, and ‘glue’ them to the
appropriateWindows components.

Soft Option can interface with
applications on any platform that
s u p p o r t s terminal interfaces,and (via
a no p t i o n a l‘DOS tube’ module) with

text-based DOSapplicationsaswell.
Pricing, including the

accompanying three day
‘Quickstart’ programme covering
training and consulting, starts at
£8950. Soft Option: 01353 741641,
fax: 01353 741341.
einfo@so-tech.demon.co.uk

CY2K in hypertext;
the metric system at last
Asthe Year 2000deadline approaches, the problem of analysingand
patch ing h u g e l egacy systems on t ime i s r each i ng n i gh tma re
proportions. Developers and managers are increasingly hav ing to
look to automated analysis tools for help , and it is in to the wai t ing
arms of th is market tha t Qua l i t y Awareness’ Legacy Sys tems
Workbench (LSW) falls.

LSW comprises a set of scanning, documentation generation
and code brows ing tools, designed to ease the burden of updating
complex legacy systems. The workbench's tools scan Cobol, CA ‑
IDEAL and C code (at rates claimed to reach 400,000 l ines an hour),
generat ing a hypertext-searchable database of t h e files,
dependencies, metrics, l og i c diagrams and other information. An
analyser for CICS transaction systems is available as well.

The package i n c l u d e sa custom DOS-basedhypertext browser,
which per forms functions l ike show ing data u s a g e in bo th data‑
usedand users-of-dataformats, navigatingfunct ion call heirarchies,
module dependencies, and brows ing source files.
Other tools in the package i n c l u d ea date-field search ut i l i ty (very

reminiscent of grep), and automated generat ion of pro logue
comments descr ib ing funct ion arguments in C code.

Conven ien t l y, the database is stored as acombination o f textual
data and Access tables, so custom tools can be straightforwardly
implemented. Version 2.0 of LSW is designed for 16-bit Windows
platforms, but the u p c o m i n g2.1releasewill add native32-bit versions
of code. Qua l i t y Awareness: 0171828 0300
w URL: http:||www.qualityaware.com
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The JavaOne conference saw the
unveiling of a set of Java Beans
components from ProtoView
The DataTabled, CalendarJ,
TreeViewd controls, and the
Wind component library offer
more than 70user interface
effects. Proto View: 01903 538058

Visual Basic for Applications
comes to the Web with
EdgeworX from Antares
Alliance Group. The product's
object-based design environment
integrates V B A with the
EdgeCOM library of ActiveX
components, generating code
compatible with Web servers
running on Windows 95and NT,
and clients on any platform.
http:||www.edgesite.com

Novell has licensed Visigenic's
VisiBroker for Java and C++
ORBs for integration with its
IntranetWare platform. Future
versions of IntranetWarewill
additionally be extended with
Sun's Project Studio Java
development technology.
http:||www.novell.com

Version 3.0 of DataFocus'
NuTCracker Unix to NT por t ing
tool has been released. The
product includes SCO Wintif
t e c h n o l o g yfor running ported X
code with a native Windows 95
look, and support for NT 4.0 and
OpenGL.
http:||www.opengate.co.uk/opengate

Matra Datavision has announced
release 1.4 of its CAS.CADE
developer's toolkit for 2D and 3D
model l ing . The product includes
both modelling object libraries,
and the Software Factory tools for
data modelling, prototyping and
team development.
http:||www.matra-datavision.fr
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Coming your way in May - t h e
new, improved EXE OnLine. Our
Web site has been redesigned,
revamped, and generally
reorganised. You'll find new
content, an online archive of
Verity Stob (surely worth aWeb
site on its own!), and a growing
selection of techniques and
feature articles from p r e v i o u s

issues. Point your browser at
http://www.exe.co.uk

The latest upgrade to Object
Design'sObjectStore object
database features native support
for Java and ActiveX. Enhanced
versions of the ObjectForms and
Inspector tools for point-and‑
click development of database‑
driven Web applications are
shipping. http://www.odi.com

Just out from Intasoft is version
4.1 of Al lChange, a change
management package for
Windows 95/NT, 3.x and Unix.
The company claims this release
to be ‘Year 2000 compliant’ and
providing an improved GUI
interface. Price from £3457.
01392 217670

RoseGUI is an ActiveX control
for developing ‘versatile and
intuitive GUIs’. In reality this
means constructing controls
which simulate or resemble
everyday objects rather than UI
widgets. Available as both a 32‑
bit and a 16-bit OCX at $299.
00 1415 254 0610

Version 11 of the well-respected
Watcom C++ development
system from Sybase Powersoft is
now available. MMX compilation
support, RTTI and namespaces,
and updated MFC 5.0 support are
among its boasted features. £240
from System Science.
0171 833 1022

IE 4.0 signals war over Dynamic HTML
Thebattle for browser supremacy hasflared up again as
arch rivals M i c r o s o f tand Netscape clash over so-called
‘dynamic’ HTML.Originally slated asafeaturefor Internet
Explorer 5.0, Microsoft's implementation of DHTML was
moved late last year to IE 4.0, the Developer Platform
Preview release of which was posted to the company's
Web site in mid-April. On the other hand, Netscape is
making much noise about dynamic HTML in its
Communicator Preview Release3.Unsurprisingly, both
‘standards’ are incompatible.

Dynamic HTML actually began life as a World Wide
Web Consortium (W3C) initiative, to which both com‑
p a n i e s have submitted their implementations. The pro‑
posal calls for extensions to HTML which allow for
absolute element positioning, z-order layering of over‑
lapping elements, and rapid, low-bandwidth interactiv‑
i t y. Among the demonstration files posted to the
Microsoft Web site is a minute-long animated
slideshow which actually consists of just 17 KB of
HTML and script code, while Netscape has an interac‑
tive 3D building map constructed from HTML layers.
The capabilities on offer are certainly impressive, but
the mutual incompatibility is bound to cause
headaches. To its credit, Netscape has pledged to sup‑
port some of the Microsoft elements in future releases

of Communicator, but Microsoft apparently has no
plans to support Netscape-style layering in IE4.0.

Together with ‘push’ technologies such as the
Channel Definition Format (CDF) - based on the
eXtensible Markup Language (XML) - dynamic HTML
seems to have great potential for Web development.
Before this potential can come to fruition, however, a
single, common standard for DHTML will h a v etoemerge.
w hitp:/|www.microsoft.com|ie]ie40/ whttp:||www.netscape.com

Databases
without
administrators
‘Industrial-scale databases without
a D B A’ is the claim made for
Scalable SQL 4. It is said to be so
stable in opera t ion tha t , after
ins ta l la t ion , no administrator is
required to keep the databases
r u n n i n g smoothly. As far as data
migrat ion goes, the product is
compatible with Btrieve and with
others via ODBC 2.0 drivers.

As well as ASCll-format SQL
code, Scalable SQL is compatible
with Visual Basic-style triggers.
The database engine itself can be
scripted with Inscribe, Pervasive's
own scr ip t ing language, which is
claimed to be VB compatible.

Support for NetWare and NT
networks is avai lable, although
each v e r s i o n is separately licensed.
The Developer Kit,available direct
f rom Pervasive, includes both,
together with all necessary SDKs
and tools, including interfaces for
Delphi and C++.
w http:||www.pervasive-sw.com

Sun still controlling Java
At last mon th ' s JavaOne con ‑
ference, Sun made the surpris‑
ing announcement that Java is
t o b e ‘sp l i t ’ across m u l t i p l e
tracks, namely EnterpriseJava,
PersonalJava, EmbeddedJava
a n d SmartCard Java. Sun w i l l
produce different technologies
and development k i t s for each.

On t h e software front, Java
Workshop 2.0 was previewed at
the conference, w i t h an ‘early
access’ vers ion available fo r
download from Sun's Web site.
Version 2.0’s featuresa just-in‑
t i m e compi ler, support for J D K
1.1and JavaBeans, and a plug‑
i n f a c i l i t y for w r i t i n g custom
extensions to the development
environment. Deve lopers w i l l
be ab le to use Java Workshop
in conjunct ion w i th another
n e w t o o l , Java S t u d i o , which
Sun is p lanning to release fo r
‘ear ly access’ in June. J a v a
Studio is aJavaBeans assem‑
b l y env i ronment , wi th a ‘ j o i n ‑
the-dots’ visual programming
techn ique similar to IBM 's

Visua lAge products. Develop ‑
ers and end-users w i l l beable to
construct Java appl icat ions
f r o m e x i s t i n g Beans wi thout
(have y o u heard th is before?)
hav ing to write a n y actual code.

Somewhat m o o t i n g the
Netscape/Microsoft IFC/AFC
fi g h t , Sun announced tha t i t s
f o r t h c o m i n g Java Foundation
Classes (JFC) wi l l incorporate
IFC, alongside I B M c o m p o ‑
nents, and addit ional Sun‑
sourced classes. A deve loper
release of JFC is expected in
June.

The other ma jo r in i t iat ive
revealed by the c o m p a n y was
fo r changes in t h e Java
language and securi ty model to
extendthe ‘sandbox’ conceptto
local filesystems. The hope is
that this will allow secure access
to and storage of data on users’
mach ines wi thout opening up
opportunities for unscrupulous
individuals.
Sun Microsystems: 0161 9620000.
w URL: http:/|www.sun.com
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Visual, RapidApplication
Development tool for C++
Stops here with the
introduction of Borland
C++Builder, Only Borland

indproducts cal)Customer

and straight code editing.

Whether you want to visually construct
front ends for applications or develop
enterprise-wide, Scalable Solutions, there is
aVersion of BorlandC++Builder for you.

Only BorlandC++Builder Combines Real Visual
Development with the PowerOfReal C++AA
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Select Enterprise 5.1is
expected to be available by the
time you read this. The new
version of Select's component
modelling tool includes support
for UML,ERwin, CORBA IDL
generation and improved C++
and reverse-engineering support.
http://www.selectst.com

Microsoft enters the model-based
development arena with the
launch of Visual Modeler.
Developed jointly with Rational
Software, Modeler is designed to
integrate with the Visual Studio
97range of tools, and will be
available for download by
registered owners of Visual Basic
5.0 or Visual Studio 97.

New from Nat Systems is vers ion

2.1 of NatStar, the client/server
application development
environment. Additional support
for mainframe databases has
been added including Bul l
machines as well as for the
Object Modelling Technique
(OMT). 0181 232 9810

Pure Atria has produced new
versions of its ClearDDTS,
ClearCase and ClearGuide
change-request and software
configuration management tools,
promising tighter integration
between tools.
http://www.pureatria.com

The new releases come hot on
the heels of Rational
Software's announcement that it
i s t o a c q u i r e Pure Atria, with the
intention of integrating the two
companies’ products. Details are
available on Rational’s Web site
at http://www.rational.com

Ron Peck, Intel's NetPC
Marketing Manager admits that
the ‘NetPC is no t secure’.
Security was not an objective of
the first NetPC reference
specifications.
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PowerDesigner 6.0 goes back and forth

Universal
communication
Langner Software is to release in
the UK a communication module
which supports many protocols
from a single API. Universal
Communications API is c l a i m e dto
provide a unique interface to all
types of transmission media and
communication protocols so that
you can develop one application
and let the user decide how he
wants to communicate whether
over ISDN orv i a TCP forinstance.
The module is available for C,C++,
Delphi and Visual Basic. The first
version supports TCP/IP (wi th
FTP, SMTP, HTTP, Telnet, TCP.
and UDP), asynchronous and
synchronous serial communication
(including ZModem, fax, ISDN,
X.75, DTMF recognition, HDLC,
BSC, SDLC, and frame relay).

The price has not yet been fixed
but should be around £800.
Distribution of thel i b r a r yis royalty
free. For more information contact
Silicon River on 0181 317 7777,
sales@siliconriver.co.uk

new module for designing and
building data warehouses.

WarehouseArchitect maintains
a map between source information
and the data warehouse, assisting
the data extraction, cleansing and

end-user query p r o c e s s .The module
can reverse engineer and generate
schemas from existing databses, and
supports dimensional modelling
(including star and snowflake
schemas), aggregation, partitioning,
and dimensional hierarchies.

AppModeler has added code
generators for Powersoft's own
Power++ and Delphi 2.0, and there
is aWeb module which can generate
data-driven Web applications
directly from a data model.
ProcessAnalyst supports CRUD
matrices for identifying the impact
ofprocessesondata.

ProcessAnalyst can work with
business rules,and rulesdefined in
ProcessAnalyst can be imported
into the conceptual design phase in
DataArchitect.

PowerDesigner 6.0 is expected
to be shipping by mid-June, with
p r i c i n g to beannounced.
w URL: http:||www.powersoft.com

Visual computing
Intel introduced its new vision for the PC platform last month.
Acco rd ing to Cra ig Barret, Execut ive VP and COO, the PC has
evolved f rom a ‘ P r o d u c t i v i t y PC’ t o a ‘Multimedia PC’ t o a
‘Connected PC’ .The next step is the ‘Visua l PC’ , the three basic
stones of visual computing being3D graphics, digital imag ing and
v ideo . Of course, In te l announced s o m e n e w components for
b u i l d i n g th is Visual P C , i n c l u d i n g t h e P e n t i u m I I w i th MMX
technology andthe Advanced Graphic Port ( A G P 1x has a266 MB/s
bandwidth, AGP 2x goesto 533 MB/sand AGP 4xwi l l reach 1GB/s
- compared to 133 MB/sfor PCI ) .

To tout the greatness of this new vision, the presentations (which
made use of very aliasedfonts) includedsome demonstrations which
were supposedto be s i m i l a rtomoviesandreal-life visual experience.
If these were representative of w h a t ' stocome then y o u should start
to get used to seeing l i fe w i th polygons.

Moshe Dunie, VP Windows OS at Microsoft, promised to ship
AGP s u p p o r ti nM e m p h i sand N T5.0. D i r e c t X5 i splanned for June.
Microsoft is working with In te l on Direct3D,OpenGL, Tal isman,
AGP and MMX - the former del iver ing the software and the latter
the hardware.

T h e most impressive demonstrations were done by MetaTools,
the first consist ing of scanning a face with a laser and bui ld ing a
colour po lygon representation - in real t ime. The second one was
of Goo,Metashowand Soap, al l graphical programswhich are easy
and fun to use ( b e i n g targeted at children, high-level executives
and developers). MetaToolsco-founder K a y Krauseexp la ined that
software interfaces need serious re th ink ing ( a n d simplification):
‘we're not CPU-bound, we're idea-bound’.
w URL: http:||www.intel.com

E X E m a y 1 9 9 7



Microsoft.VisualStudio 97
has a l l the tools you need

tobui ld the next generat ion
ofk i l l e r apps.

The complete rangeof

Microsoft.Visual Tools
he lp you focus

o ntoday’s design c h a l l e n g e sand build
the d e v e l o p m e n tsolutions o ftomorrow.

Microsoft
Visual Studio 97

(Professional Edition)
includes:

Microsoft»Visual Studio” 97 is a comprehensive suite 5

of Visual Tools that will help you integrate client/server &
solutions with the latest Internet technologies. Microsof t Wii eet
Visual Studio supports industry standards for components, <p
data access, development languages, and the Web. Sy

‘Visuaic::.
For large-scale development, Microsofts»Visual Studio 97 ‑

Enterprise Edition also features Visual Database Tools, .

Microsofts Visual SourceSafe™and the Developer Editions "GeaJ
of Microsoft»SQL Server™and Microsofts Transaction Server. m3

And for fast, easy reference you can take advantage of the
Microsofts Developer Network Library Special Edition. ge
Best of all, when you get Microsofts Visual Studio 97, you'll Westra
have an entire suite of Visual Tools for approximately the el
price of two. To discover more about what people are already J
calling the “developer deal of the year” be certain to visit us
on the Microsoft UK Developers web site. ‐_‐ |

~ - >
www.microsoft.com/uk/msdn/ oo

=
®

Each of these
produc ts are also

where do you want to go today?™ available separately.

For more details contact you r local reseller or ca l l :
GreyMatter 01364654100 PTS Di rec t 01928579900 QBS Software 0181956 8000 Sys tem Science0171833 1022

> CIRCLE NO. 223
Visual FoxPro, Visual C++, Visual J++ , Visual Studio, SQL Server, Where do you want to go today? and Visual InterDev are trademarks and Visual Basic and Microsoft are registered trademarks of Microsoft Corporation in the USand/or other countries.
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Mayhem
y the time you readthis, the

Broneratelection will probably
beover. But, asI’mwri t ing this,
the electionhasjust been
announced,and the only real
prediction I can make is that the
pollsters wil l get it wrong again.

Ican’tmake upmy mindwho
I want to win. I think another
Tory win wi l l be badfor democ‑
racy, becauseeven nowa whole
generation of voters can’t
rememberwhat a Labour gov‑
ernment was like. Onthe other
hand, New Labour seems to
havebeen dragged kickingand
screaming into a positionalmost
identical to the Tories (d id you
know that ‘Tony Blair MP’ is an
anagram of ‘I ’mTory plan B’?).
This leaves the LibDems,who
were originally the centre party,
lookingl ike the old Loony Left.

T’m supposed to befond of
computers, soI thought I'dcheck
out the Web sites belonging to
the two anda halfmainparties.
The LibDemsareat, not surpris‑
ingly, www.libdems.org.uk. The
site is lightly sprinkled with
monochromethumbnails of
Paddy beinglistenedto intently
by faceless audiences (I guess
he’s competingwith Major in the
grey stakes), butapart from that
isn’t highly designed. Mostof
the site is madeup of policy
statements, press releases,and
links to reference information.
There’s a hugeamount of infor‑
mation there,all of it cross‑
linkedand referenced. Only one
problem:while the lead stories
in the news were about Paddy
cr i t ic is ing the other two for con‑
tinuous insults, the site still has
nothinggood to say about either
of them.

The Tories are at www.con‑
servative-party.org.uk. |suppose
only the Tories would consider
the needto assert the fact that
they are, in fact, a party in their
address. On the other hand,
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Jules looks at the one issue that really matters.

rumour has it that they are in
reality two parties, so I guess the
address makes senseafter all.
The site opens with a personal
letter from John, written on vel‑
l umtile, alongwith a photo of
himstaring intently out of the
screen, Big-Brother fashion, to
makedamn sure I was listening.
It worked, until I imaginedh im
reading the letter in that
soporific whine of his, and then
I couldn’t take it at all seriously.

The index page was a con‑
fusing mix of bitmapped but‑
tons. No manifesto, no policy; a
single button for achievements
leading to a list of achievement
sectors, and each of those lead‑
i ng to a single page of about 50
words (‘We've increasedhome
ownership. We've got an idea to
get teenagers off the streets ‑
might work. Return to home’
Very funny!) One of those
achievements is called ‘the
Labour threat’ or some such:
presumably the Tories are tak‑
i ng the credit for Labour re‑
inventing themselves.

Oh,one other button ledtoa
funny page - if you l ike Andrew
Rawnsley and Vincent Hanna,
then you'll probably find this
sidesplitting. It was the only
(intentional)humour on any of
the sites, soI guess they deserve
credit for trying.

What was noticeably absent
from the To r y site was any
acknowledgement of the cabi‑
net. No MichaelHesletine, no
MichaelHowardand no Ken‑
nethClarke (who is probably the
most bloke-like in a PRsort of
way amongthe lot of them).
This was in complete contrast to
the Labour page, which posi‑
tively assaulted mewith face
after duotoned and anamorphed
face r igh t through the session.

Now, the labour pageon
www.labourorg.uk is something
you haveto see.Dominatinga
credit screen evenmoreB ig
Brotheresque than the Tories,
Blairstaredout from the shad‑
ows and made mea pledge. After
watching it for just longenough
to guarantee a week of night‑
mares, the screen was replaced
by a picture of John Prescott,
who was to bemy constant
friend, guide,andcompanion
through my visit. Reassuringly,
Johnalsomade mea pledge.

Trouble was, I was taking no
notice of himat all. The screen
was alive with waving flags,
twinkl ing election logos, succes‑
sions of flashing faces, and
frames dancing around. Only
trouble was, the page had no
links on it ‐I hadnowhere to go.

Eventually, I found it: a single
solitary l ink at the bottom of the
page, tucked away where only
HerculePoirot could find i t . I
clicked. John came back,more
faces came back, I got even more
frames and now I hadfive
pledges,each numbered,and
none more than about twelve
words long. And one link.

Now,finally, it offered me
some content. It listed four dif‑
ferent manifestos to lookat (one
for each of England,Scotland,
Wales, and Wales in Welsh). So I
guess that Labourhaveat long
last made their intentionsclear
about the Union. I selected the
Englishmanifesto, and guess
whatI got ‐ those five bloody
pledges,each witha l ink to tell
me ( i n bigger letters) what the
pledgesmeant. I hadno idea if
they were any use,because the
assertions directly contradicted
the Tories assertions, and nei‑
ther hadquoted or linked to any
supportingreferenceat all.

But , content is not the point
of this site: it looks like Radio 1
in drag, and feels likea second‑
rate learningprogram.It’s not
designed to answer questions.
It’sa guided tour around Top of
the Pops (‘Follow me. Now
cheer and clap wildly!’)

Overall impressions: I think
only the LibDemsunderstand
what the Web isabout.A l l three
havehired Web designers to
make their pages,but the two
main parties seem to think that
the profile of Web users is the
same asSun readers,soeither
they’ve beenpersuadedby pretty
pictures,or they’re deliberately
trying to avoid sayinganything
definite at all.The other thing is
that, while the two mainparties
havebuilt their pagesaround
soundbites, they’re not the same
ones that they use on the telly.
Remember wheneach was saying
‘We'rethe party of lawand
order!’ ‘Noyou're not, weare!”?
Perhapsthey’ve realisedthat peo‑
pleprefer justice andfreedom, or
perhaps they’ve realisedthat nei‑
ther party hasany controlover
crimeat all, but whatever the rea‑
son, lawandorder is totally
absent from the sites. Samegoes
for Europe,civil rights,financial
policy, Ireland,andmorals.

So,after havinglookedat the
pages, I think they have helped
meto makeupmy mind.I hope
noneof them wins. I hope weget
a hungparliament,andthe sub‑
sequent wheeling anddealing
wi l l prevent the formation ofa
government for at leasta year. It
wi l l save the taxpayer loads of
money,and we’ll probably al lbe
able to get onwith our lives with‑
out anyone noticingthe loss.

Jules is notstandingfor any
Officeat all. Votefor Jules!
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Start u p ‑
I disagree
Dear Sir,
I bought Start up (reviewed in
the March edition) on a t r ip to
the USA.When I got homeand
read i t , I found it a fascinating
insight intohow the venture
capitalist world operates, and
how the bigcompanies like
IBM,Microsoft andApple play
with the l i t t le companies that
threaten them.My favourite
par t of the book was where he
states that they knew running
the company wouldeither be ‘a
hellof a joyride’ or a ‘joyride to
hell’. I liked the book somuch I
couldn’t stopreading it -I
stayed up unt i l 4am ona
Sunday night to finish it s o I
could get back to normalwork.
But thenmaybe the fact I was
six months into startingmy
own software company made it
more relevant tome?

Trecommend it to anyone
interested in howhi-tech
companies operate.
MatthewJones
mattjones@cix.compulink.co.uk

Hmmm. I don’t th ink I have
a n y b i g arguments w i th what
y o u Say. My dislike of the
book was caused by factors
f a i r l y independent of the
ones tha t you like.

I confess I was ve r y
irr i tatedby Kaplan’s
attitude. As it seemed to me,
the whole Go! fiasco was
Kaplan’s fau l t - f o r example
choosing I B Mnot H-Pasa
partner, and then being
surprised when he go t
bogged down in t ime-wasting
po l i t i ca l manoeuvresand
lawyer nonsense, when (as
he more or less says) this
was completely predictable.
Indeed, the emphasis he puts
on certain incidents ( egb i r t h
of the p e n computer idea on
Kapor ’s jet) , you would think
tha t Go! had succeeded and
tha t he hadbecome a
bill ionaire. Or even that
someone, anybody, hadmade
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a pen computer that worked
satisfactori ly.

But I concede it is clearly
wri t ten. And I did recommend
it for the humor (sic).
W i l l Watts

Trad vsRAD
DearSir,
I read this articlewith great
interest. I currently work for a
largecompany which
historically has usedSSADMas
amethodof development. Due
to aconsiderable change in the
tools we are using to develop
applications, SSADMwould
seem to bemost inappropriate
andwehavecertainly suffered
a lot of time overhead usingthis
method.

Recentlywe havebeen looking
at the ‘fusionmethod’and the
‘unifiedmethod’whicharemuch
bettersuitedto object oriented
development. They alsovery
muchpromote the idea of an
iterativeprocessof development.

My only concernwith aRAD
approachto design and
development is the inability to
see the wider pictureand
perhapsbeingfocused to early.
This can alsomeanthat
maintainingthefinishedproduct
canturn outa bitof a nightmare.

I was just wondering
whether youmay haveany
suggestions whichmake it
possible to effectively design
theoverall system includinga
sound foundation of common
usefunctions, butat the same
time beingable to adopt the
prototypeapproach.

Another problemwhich has
beenraised in my company is, if
a uni t or systemhasbeen
developed using the RAD
approachdoes it notmeanthat
lessor no documentation is
available ‐ should this be

We w e l c om e s h o r t l e t t e r s o n a n y s u b j e c t r e l e v a n t t o

s o f t w a r e d e v e l o pmen t . P lease w r i t e t o : T h e Ed i to r,

E X E M a g a z i n e , S t . G i l e s Hou s e , 5 0 P o l a n d S t r e e t ,

L o ndonW I V 4AX , or e m a i l edi tor ia l@dotexe.demon.co.uk

Microsoft and Macintoshsupport
DearSir,
Thank you for publishingmy
letteraboutMicrosoft Visual
C++ 4.0 cross-development k i t
for Macintoshand raisingthe
issueof support for the product
with Microsoft.

Since lastmonth,wehave
been told by amember of
Developer Servicesat the recent
MicrosoftDeveloperDay in
Londonthat the product and all
support hadbeendiscontinued.
Another Microsoft employee
said it was rumoured that the
product was stil l beingused
internally byMicrosoft for
some projects.
If this is the case:
1. Why will Microsoft not

simply issuea statement to
this effect?
Why is the product stil l
mentionedon Microsoft's
Web sitewithout the
warning that ‘this product
contains knownproblems
that wewill not fix’?

3. Is there any way for
maroonedusers to get hold
of a working compiler (one

produced retrospectively? In
particular,doesone producea
detailed programspecification
beforeprototypingor is this left
unti lafter the prototype phase?

I personally believe aRAD
approach is the correct way to
developa lot of systems,
however I think whatever the
methodchosen if it is not
welcomed andunderstoodby
the company asa whole ie by
both the IT department and
potential users, then the
methodwil l fail. With this in
mind it is necessary to be aware
of the change the company may
need to make to support any

presumes that the version
used internally byMicrosoft
has had itsbugs fixed)?

Interestingly, the product is now
offered for sale at $199 (10% of
the original price). Perhaps we
can seewhy. If you want a good
laugh,read the promotional
material for this specialoffer at
http://www.microsoft.com/visu
a l c / s t a r t p g s / p r o d u c t s t .HTM#m
acver. However,as a user who
paid full price for the product
(wh i ch is small beer compared
to the time invested in i t ) , I ’m
closer to tears.

Other developers i n a
similar positionmight be
interested to know that there is
anAmerican company,
CoreTek, who has developed an
inexpensive l ibrary that does
work around some of the
problems of the Microsoft
VC++ for MacintoshMFC
implementation, in particular
with respect to file handling
and COM ports. I ts web
address is:
http://www.coretek.com/.
Anonymous

givenmethodand in addition
the size of the training problem
shouldbeful ly appreciated.
Tony Hewitt
TonyHewitt@compuserve.com

Tony, I t h i nk y o u r concerns
wi th a RADapproach are a l l
valid. I do not believe that
there is (ye t ) amethodology
tha t can combine the speed
of RAD techniques w i t h the
in teg r i t y o f an SSADM
development. If anyone can
produce one, he w i l l soonbe
a r i c hman!
John Watson
jwatson@esoc.esa.de
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Visual Basic 5.0 Professional
Visual C + + 5.0 Professional
V i s u a l J++ 1.1
Visual FoxPro 5.0
Visual InterDev 1.0
Microsoft Developer Network Library

Upgrade £395 Upgrade £795
You may upgrade f rom any m a j o r Windows development system. Please call to check>, y oe =FORMULA ONE 02.0 £175
Formula One delivers unmatched spreadsheet functionality in a
tightly built, powerful component object and with features such as
international language support, HTML formatting, and print preview.
Formula One is the perfect alternative to us ing Microsoft Excel in
spreadsheet based applications. Formula One, which can read and
write Excel 4.0, 5.0, and 7.0 workbooks andcan create, import, and
export Excel worksheets, c a r r i e s a much lighter footprint and
consumes fewer resources. Royalty free distribution. Built with a
powerful API, Formula One is available as a 16-bit and 32-bit
ActiveX control (OCX) and can be used in custom applications built
for W i n d o w s95,W i n d o w sNT, and Windows 3.1

same asthe Pro Edi t ion, PLUS:
Microsoft Transaction Server,
Developer Edition
SQL Server™ 6.5 Developer Edition
Visual SourceSafe™ 5.0

Likd
g r i d o n t h e m a r k e t t o d a y !

Excel and Word-like s ty les +
Excel-like splits
Easy design time l a y o u t Features to pop up a n y contro l
Complete code control f r o m a cell
In-cell graphics, combo box , Aw ic translation of
check b o x , and radio buttons database field values fo r
Display format mask display
Supports unbound mode Free r u n t i m e distribution
Supports unbound columns
Automatic features to d rag
and drop cell contents
Per-cell color and font contro l
Enhanced k e y b o a r d support
Multiple rows/columns
selection

DB Powe Perce
DB Power is a set of 30+ data-aware components that carry on in the Delphi
tradition of providing Rapid Application Development (RAD) solutions for
Windows database application developers.
The DB Power grid control (TswDBGrid) supports true positional scroll bars on
Paradox and APOLLO table types, displays in-cell memos and bitmap images ,
and ‘clickable’ column headers.
DB Power's navigator bar (TswDBNavigator) adds additional buttons for PageUp,
PageDown, Full Screen Record Edit , Save/Restore Bookmark, Pack,Zap, and
more!
DB Power also includes many other valuable components like a data~aware

£139 =@‑

DBGrid
T h e m o s t
p e e

DBGrid
aN

j cae
Sevemme>

Full international character
support

Introducing

QBS PRICES
Delphi 3 Standard
Delphi 3 Professional
Delphi 3 Client/Server

£84
£389

£1389

Upgrad
Professional
Client/Server

£239
£1089

Controls fromGreen Iree
X G r i d - a data-bound grid control and spreadsheet, all-in-one! Superb data access. Supports
over 100 Excel-compatible functions. Small footprint yet powerful calculation engine.

Data Tree - a set of eagerly-awaited ActiveX controls that provide highly organised,
hierarchical representation of your data. Everything is customizable.
DataMask - advanced input masking f o r t e x t , date/time, and n u m e r i c / c u r r e n c y data.
Virtually every type of data can be masked u s i n g these three controls
DataL i s t - compr ise Data Bound List and Data Bound Combo which can also be used in
unbound mode. More features than a n y other standard list and combo box controls.
DataView - everything you need to create powerful and flexible data entry forms for your
client-server apps. Includes DataNavigator, which g i v e s y o u r programs database
management and navigational tools on a single toolbar.

from ProtoView
Over 90,000 developers worldwide use and trust ProtoView controls.
Microsoft, Borland, Oracle, Informix. All license ProtoView controls for use
within their development environments...

- high-performance grid control
OCX 16/32: £135 DLL 16/32: £135 Combo: £265

- Similar to Windows95 Explorer - but programmable
Explorer 32 bi t : £135

- create easy-to-read diagrams to explain your processes and
present your plans to users and colleagues alike. Powerful graphics and design
capabilities. Drop ProtoView InterAct on a form and it's ready. Programmable.

OCX 16/32: £275 DLL 16/32: £275 OCX/DLL Combo 16/32: £345
17 widgets for interface design.

Improve the look of your interface and i n c r e a s e your apps’ functionality. £135
Call QBS Software today for further details

RAD C++ for power,
productivity and

performance

£135.00
Optima++™ is the first RAD tool to combine the performance and power of an
indus t ry -s tandard , object-oriented language, C++, with the productivity o f a
component-centric client/server development e n v i r o n m e n t , so y o u can deliver
lightning-fast applications. Quickly build custom business solutions by leveraging
OLE controls ( O C X s ) and OLE a u t o m a t i o n servers. OCXs from a n y vendor are
au tomat i ca l l y integrated, so you can immed ia te l y access their capabilities with drag

\d-drop p r o g r a m m i n g , dynamically generated wizards, and online reference
information.

Professional Ed i t i £329.00
Optima+ + Professional includes everything in Optima+ + Developer plus the
patented Powersoft DataWindow™ for highly-efficient data-access, analysis,
presentation, and report ing, all without coding SQL. Build high-performance multi‑
user applications with a 3 user Sybase SQL Anywhere server, direct ODBC access
and royalty-free ODBC drivers for enterprise and desktop DBMSs. Create a n d
deploy Internet-enabled applications, and build custom application servers u s i n g
CGI , NSAPI , and ISAPI. Includes InstallShield Express SPowersott.

Call n o w for further details and FREE software catalogueQBS Software Limited
11 Barley Mow Passage

London W4 4PH
Phone: 0181 956 8000

Fax: 0181 956 8010
BBS: 0181 956 8011

* prices, subject to change, and exclusive of shipping plus VAT

Y o u c a n n o w p i c k u p d e t a i l e d i n f o r m a t i o n , demos a n d e v a l s
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F E AT U R E S

The rebirth of C++
From the birth of C++, class libraries have tended to strongly reflect the legacy of

Smalltalk, but the Standard Template Library is set to change that. Kevl in Henney

explains why C++ final ly has an id iom of i ts own .

ependingon your background as a C++ developer you wil l either
have been using templates for some time (for generic container

classes, in most cases), or will stillbeunder the impression that they
are some recent and advanced feature of the language that you can
probably livewithout.

Originally defined in the ARM(TheannotatedC++ referenceman‑
ual, 1990), they have been refinedanddeveloped in mostmatureand
capable compilers and class libraries for some time now (an honour
from which Microsoft tried hard unti l relatively recently to exempt
itself). That they are somethingeveryC++ programmershould know
about is emphasised further by lookingat the draft standard (see The
ISOC++Standardboxout).Themostsignificant part of thedraft stan‑
dard(about 350 pages of the document) is the library - and it’s nearly
al ltemplated.

Even for more template-wise programmers it may come as a
. shock that generic, type-safe containers constitute analmostminor‑
i t y usage of templates. The purpose of template classes and func‑

List ing 1- Stream types and objects in <iostream>

List ing2- Overview of the complex class.
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tions is normal ly to generalise a data structure or algorithm with
respect to a type, but template parameters may also be constants or
objectswithexternal linkage.Templates eliminatemuchof theneed
fo r clumsy and error-prone macros, and code obscured with casts
andcut-and-pasteprogramming. .

Library structure
Table 1contains an outline of the l ibrary clauses, standardese for
chapters. (Note: the traditionalCstandard library is fai r ly impl ic i t ly
included in the C++ one, with only minor differences significant
enough to bementioned in the standard).

Once you've gone over this ( fa i r ly sizeable) shopping l ist of fea‑
tures, it is possible to start discerningcertain principles and strong
factors in the library’sdesign.Wherever yousee thewords iteratoror
algorithm, you can besure that templates are involved.

With the exception of a couple of macros (inherited from the C
library), the features of the standard l i b ra r y al l live in the name‑
space s t d to prevent collision with identical names in other class
libraries(mostpopularfor a str ingclass? st r i n gof course - putt ing
your code in a namespacesolves this). The standard l ib ra ry headers
haveno suffix - I guess that’s one way to resolve the cross-platform
suffix holy war.

Lateral th ink ing
Whereas inheritance canbeconsidered to bevertical generalisation,
templates representhorizontalgeneralisation: similar data andfunc‑
tional structure with variant element types. The library makesgood
useof this, leaving it open for extension with newdata types.

A good example oft h i sis the str ingclasses: originally st r i n gwas
a class containing a sequence of c h a r s . This may seem natural
enough to manyWesternprogrammers, but the internationalisation
of s t r i ng and character handling hinges on wide character types
(wcha r _ t in C++)which can representextendedcharacter sets such
asUnicode.To address this, awide character st r ingw s t r i n g was
added,whichlookedprettymuchlikeacut,pasteandreplacejob from
s t r i n g . Butwhat if someone came alongwith a user-definedchar‑
acter set? Eventhough classes are supposed to befirst-class citizens
of the language, these would be excludedfor use in strings.

The solution adopted by the l ib rary was to introduce a template
classb a s i c _ s t r i n g < > thatdescribes thegeneralstructureandoper‑
ations ona string type, but leaves the character type as a template
parameter. s t r i n g and w s t r i n g survive as t y p e d e f s of
b a s i c _ s t r i n g < > like:
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t y p e d e f b a s i c _ s t r i n g < c h a r >
t y p e d e f b a s i c .

In t r u t h , there are a couple of other template parameters for
b a s i c _ s t r i n g < > , but these are defaulted (see One last thing i n this
issue) and for most purposes can be ignored. One of them is a trai t
class to be used for the character type. A t ra i t class is a specialised
template which provides a number of static constants and func‑
tions, a l lowing compile-time lookup on the propert ies associated
with a type.

A similar design makeover was applied to the I / O streams, result‑
ing in some of the common type names and objects shown in L is t i ng1.

Complex but simple
The design of the complex number class in the numerics section of
the l ibrary was considerably simplified by template generalisation.
When designinga maths library, the most important consideration to
make is to what precisionshould its calculations be. Overloadingcan
help to some degree in makingthis transparent, but what about com‑
plex numbers? Should they be fl o a t for space efficiency, double for
commonuseandprecision,or long d o u b l e for maximumprecision?
Or perhaps another user-defined number type?
i n t abs ( i n t ) ;

l o n g a b s ( l o n g );

fl o a t abs ( fl o a t );

d o u b l e abs ( d o u b l e );

l o n g d o u b l e a b s ( l o n g d o u b l e ) ;

The solution is to describe complex numbers asa structural family
based on a supplied numeric type, as in Lis t ing 2.This again leaves
the l ib rary generalised and ful ly open to extension wi th user-defined
types. In some ways templates can beconsidered an extendedform of
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overloading: a template function defines an infinite fami ly of func‑
tions with the same name and same st ruc ture , differing only wi th
respect to some parameter(s). A template class defines an infinite set
of structurally similar types with similar motivation.Just astemplate
functions can bespecialised for a particular type, template classes can
be specialised to provide a more efficient or completely different
implementation of a class for some parameter.

Although it was introducedfor other purposes, the t y p e n a m e key‑
word can be used in place of c l a s s for specifying template parame‑
ter type names.Not al l compilers support this feature yet, but it makes
more sense to use i t in the longrun. As youcan see from Listing2,the
template functions can work with mixedprecisions of complex num‑
bers, so it is possible to write code like the following:
comp lex u b l e > w h i s k y ;

S T L
What most people now think of when ‘template’ occurs in the same
sentence as ‘standard l ib ra ry ’ is the standard template l i b ra ry or
STL. Developed by Alex Stepanov and Meng Lee at HP, the STL isa
l ib ra ry of generic components - algorithms, function object types,
object adaptors,containers and iterators ‐ based on thorough oper‑
ational specifications. Andrew Koenig, project editor for the
ISO/ANSIcommittees, suggested that it should be put together asa
proposal for the C++ standard l ibrary, and the rest has become his‑
tory. The te rm STL is occasionally used loosely to refer to the whole
standard l ibrary, but st r ic t ly speaking (al though it constitutes a
major p a r t ) it is aproper subset.

As its name suggests, the STL makes heavy use of templates ‑
in some places using features that have been recently standardised
but are not widely supported by compilers ‐ and no use of runt ime
polymorphism. The non-inheritance approach comes as a surprise

I n p u t I t e r a t o r b e g i n , InputIterator e n d ,
O u t p u t I t e r a t o r r e s u l t , const T & v a l u e ) ;

t emp la te<c lass I n p u t I t e r a t o r , c l a s s T>
I n p u t I t e r a t o r fi n d ( ‑

I n p u t I t e r a t o r fi r s t , I n p u t I t e r a t o r l a s t ,
c o n s t  T  & v a l u e ) ;

L is t ing 3- A couple of STL algor i thms.

d o u b l e d a t a [ s i z e ] ;
- - . // s e t elements
s o r t ( d a t a , d a t a + s i z e ) ;

List ing 3 a - Sort ing an ordinary array.

i s t r e a m _ i t e r a t o r < s t r i n g > i n p u t ( c i n ) , e n d ;
o s t r e a m _ i t e r a t o r < s t r i n g > r e s u l t ( c o u t ) ;

~ " £ 0 0 " ) ;

List ing 3b - Filtering elements from input to output.
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to many, but this should not betaken to mean that the l ibrary com‑
ponents are inflexible. On the cont ra ry : componentsare heavi ly
parameterised, but most of the parameterisation is at compile t ime
~giving rise to the concept of compile timepolymorphism. It is easy
to build an efficient polymorphic container hierarchy using STL
containers as the underlying implementation, but not vice-versa.
As such, the STL constitutes the more fundamental approach to
l i b r a r y components.

An important feature of particular algorithms is their complexity,
ie their relative performance relatedto the number of elements they
are operating on. The three categories of performance comprise algo‑
rithms that operate in constant, linearand logarithmic time. The STL
specifically defines the relative cost of each operational expression.
This, as well as the notion of interface, is used to fu l ly define what a
type is ‐ the STL is fi rm ly based on abstract data types, rather than
strict traditional object-oriented concepts. The STL supports generic
programming, based on compile-timepolymorphism, ie common
name and common purpose.

The emphasis on algorithms is what endows the STL with its own
particular flavour, once and for all giving C++ containers and itera‑
tors a specific style. Of late, C++ libraries have been growing their
own standard idioms and becoming less l ike Smalltalk hand-me‑
downs. The STL’s fresh and alarmingly simple approach completes
the picture. Or is that old and alarmingly simple? Choosing the data
structure to simpl i fy the algorithm is hardly new advice, but it is this
approach more than any other that typifies the library.

Iterators
Iterators are the key to understanding how algorithms, containers
and the other l ibrary components fit together. The motivationfor iter‑
ators isdescribed by Gamma,Helm,Johnson and Vlissides ( i nDesign
patterns)as:
A way to access the elements of an aggregate object sequentially with‑
out exposing its underlying representation.

Thus they areobjects that allowa user to traverse an object - such
asa stream or acontainer - encapsulatingboth the traversal strategy
and the representation of what it is iterating over. The STL iterators
form a sort of glue layer betweenalgorithms and the containers they
operate on.

STL iterators have a straightforward pointer-like interface,going
against the trend in other class libraries for ever fancier and more
all-knowing iterators. Many operations on containers are specified
in terms of iterators rather than indices (see L i s t i n g 3): fi n d
returns an i terator to the first occurrence of the element to be

| ... // s e t elements
s o r t ( d a t a . b e g i n ( ) , d a t a . e n d ( ) ) ;

| l i s t < s t r i n g > w o r d s ;
. - . / / s e t e lements

| l i s t < s t r i n g > : : i t e r a t o r found =
fi n d ( w o r d s . b e g i n ( ) , w o r d s . e n d ( ) , " f o o " ) ;

i f  ( found == words .end( ) )
c o u t << " N o t found" << e n d l ;

e l s e
c o u t << * found << * found" << e n d l ;

List ing4b - Finding a value in a l i s t < > .
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Clause Contents
Clause 17 Library Describes library

Introduction contents andconventions ;A Sa a
Clause 18 Language Definestypes and <new> i:

Support operators i n t r i n s i ct o the < t y p e i n f o >
language,suchasnewand <exception> |
d e l e t e , RTTI,exception <limits>
handling,andnumeric
implementation limits

C l a u s e19 Diagnostics Standardexceptionclasses <stdexcept>__
Clause20 GeneralUtilities Definesgeneraltemplate <memory>

parameterrequirements, < u t i l i t y >
memory management <functional>
classes suchasal locator<> :
andauto_pt r<>, memory

C lause21 Strings

C lause22 Localization <locale>

<bi tset>
<deque>
< l i s t >
<map>
<queue>
<set>
<stack>
<vector>

C l a u s e23 Containers

v e c t o r < > and l i s t < > ,
adaptedsequences,such
as s tack<> ,andassociative
containers,suchas map<>
and se t<>

C l a u s e24 \terators Iterator requirements, traits | < i t e r a t o r >
and predefinediterators
Templated algorithms
defined to operate oniterators
complex<> for complex
numbers, v a l a r r a y < > for

and

Clause25 Algorithms

C lause26Numerics <complex>
<va la r ray>

h i e r a r c h yo fclasses for input,
output and man ipu la t i onon
general s t r e a m s ,file streams
and string streams

Table 1- Breakdown of the C++ standard l ibrary by clause.
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STL resources
ftp:|/butler.hp!.hp.com/st! contains the original HP implementation of the
STL and the STL FAQ. :
Attp:|/www.sgi.com|Technology/STL holdsthe source for the SGISTLas
well as a complete online manual.
http:||www.dinkumware.com|refxcpp.html provides access to the Dinkum
C/C++ Library Reference.This is acomplete online manualto thewhole
standard library. This site also contains asummary of the most recent
changes to the draft standard.
http:||www.maths.warwick.ac.uk/c++ holds anumber of useful links to
other C++ sites, including some online STL tutorials. The current draft
of the standards is also downloadable.
ftp:||research.att.com|dist|C++std/WP holds the previous and current
committee drafts (CD1and CD2).
http:||www.ocs/td.com|/c++ houses the C++ Beyond the ARM pages
which are a good guide if you feela little overtaken by some of the lan‑
guage changes that have happened since the original base document.
ftp:||ftp.aw.com|cseng/authors/stroustrup|stroustrup2e, alternatively,
_holds an addendum to Stroustrup’s original C++ Programming Lan‑
guage (2nd edition) which describes the changes that have happened to
the language as a result of standardisation. This is available from the
Addison-Wesley Web site or in recent reprints of the book.
hitp:||www.objectspace.com|jg/ holds details and adownloadablecopy of
the JGL (Generic Library for Java), an STL inspired library of contain‑
ers, iterators and algorithms for Java.

STL Books
STL tutorial and referenceguide - C++ programming with the Standard
Template Library by David R Musser and Atul Saini, Addison-Wesley,
ISBN0-201-63398-1
This book has an accurate and self descriptive title. It is acomplete
overview of the HPSTL with some modifications in line with changes
made to the standard.
The STL <Primer> by Graham Glass and Brett Schubert, Prentice Hall,
ISBN0-13-454976-7
This book is pretty much a reference to the original ObjectSpace
STL<ToolKit>, but still serves as a general guide to the STL and the
standard string class.
C++programmer'sguide to theStandardTemplate Library byMark Nelson,
IDG, ISBN 1-56884-314-3
This is achunky introduction and reference to the original STL, com‑
plete with a disk containing the HP implementation.
STL for C++programmers by Leen Ammeraal, Wiley, ISBN0-471-971812
This is a more up to date book concentrating on the programmatic
aspects of the STL, rather than just being a raw reference.
TheStandardTemplateLibrarybyPJ Plauger,Alexander Stepanov,Meng
Lee, and David RMusser, Prentice Hall, ISBN0-13-437633-1
This book is put together by the key people involved with the implemen‑
tation of the STL from birth, through commerce, to standard ‐ | guess it
qualifies as ‘from the source’. It should not be confused with Plauger's

matched; i n s e r t and e r a s e operateon single iterators or a range
specified by two iterators. It is as if iterators are an abstraction of
pointers into a container, in the same way that pointers can be used
wi th ina pla inold C array.

A benefitof this is that algorithmscanbewritten in a generic way,
leav ing i t t o iterators to deal w i th the under l y ing container types.
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earlier book The draft C++ standard librarywhich is adescription of the
pre-STL standard library ‐ a little premature, as it turns out, because
most of the book was invalidated with the incorporation of the STL and
it remains interesting only from an academic perspective.

Standard Library and STL Implementations
Rogue WaveSoftware (ht tp: / /www.roguewave.com)
TheStandardC++ Library from RogueWave is an implementation of the
standard library that has been licensed by a numberof leading compa‑
nies - including Borland, Sun Microsystems, Hewlett-Packard and Sili‑
con Graphics ‐ for inclusionwith their C++ compilers. RogueWave has
also integrated its popular Tools.h++ library with the standard library,
positioning Tools.h++ asa higher levelwrapper.
ObjectSpace, Inc. (http:/ /www.objectspace.com)
ObjectSpace had one of the first commercial, cross platform implemen‑
tations of the STL in the form of the form of its STL<Too/Kit> library. It
has now rebranded i ts broadening product line to reflect the move
towards standardisation. The Standards<Too/Kit> corresponds to the
standard library and forms part of their Foundations<Too/Kit>. Other
products are built on this lower layer, but with an increasing number of
compilers supporting the standard library the Standards<Too/Kit> will
eventually become redundant and can be swapped out in favour of the
‘native’ library.
P lumHa l l , Inc. (http:/ /www.plumhal l ,com)
P J Plauger’s standard library implementation is available through Plum
Hall.This is the library that is availablewith theMicrosoftVisual C++4.2
compiler.
Dinkumware, Ltd. (http:/ /www.dinkumware.com)
P J Plauger is president of this company through which his implemen‑
tation of the libraryanda summary of recentchangesto the standard are
also available.
Hewlett-PackardCompany
HP does not market the STL, but as the home of STL it still makes the
original STL freely available from one of its sites. HP stopped develop‑
ment of STL at the end of 1995, and has commercially licensed Rogue
Wave's standard library.
Sil icon Graphics, Inc.
The story with SGI is in many ways similar to that for HP,except that Alex
Stepanov is now working for them, and they are still funding develop‑
ment and research into the STL,which is freely available. The SGI STL
implementation is based on (but contains manyimprovements over) the
original, includinghash tables, plus moreefficient and thread-safe code.
The principal version is usable with Unix compilers based on the EDG
(Edison DesignGroup) front-end.A dumbed-down version is also avail‑
able that will compile with the Microsoftand Borland compilers.
Attp:||www.sgi.com|Technology|/STL
FreeSoftwareFoundation
The standard libraryavailablewith g++, the GNUC++compiler, is based
onthe HPSTL.

They donot tie you down toa particular implementation,egyouneed
not inheri t f romVe n d o r S p e c i fi c C l a s s , and they can even b eused
with plainold arrays. Bothof these points relate to efficiency which,
despite C++’s high levelfeatures, is stil l something that must becon‑
sidered aspart of i ts ‘spirit ’ .

The standard specifies five categories of iterator ( ie five sets of
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requirements), depending on the kinds of operation supported (see
Table 2). With the exception of input and output iterators, each cate‑
gory buildson the category beforeit .These categories are represented
in the l ibraryastag types which canbeusedwith iterator trait classes
to determine the properties and performance of an iterator.

The generalalgorithms for sorting, reversal,filtering, etc arewrit‑
ten in terms of iterators rather than containers, decoupling them
from the base data structures they are operating on. For instance, to
ful ly sort a sequence all that is required is arandom access iterator
that points to i tsfirst element and one that points to the element just
past the end, as you can see in Lis t ing 3a. Through iterators, algo‑
rithms can even operate on traditional C arrays, or moreabstract
sequences such as a console input stream (as in List ing3a).

Onepoint of note:by ‘justpast the end’, Imean that such an itera‑
to r is not legal ly dereferenceable as par t of the container, but is
notionally just after the last legal element. This means that two iter‑
ators ( b e g i n and e n a )can beusedto delimit the rangeof iterationas
( b e g i n , e n d ) ‐ i e the end is not included.Thepast-the-endmarker
isausefulout-of-bandvalue for denotingconditions likeafailed fi n d .
Thus algorithms need bewritten o n l y once.

Containers
STL containers are quite lightweight in terms of their specification,
since they rely mostly on iterators and external algorithms for func‑
tionality. They define a number of parameterising types, such as the
reference and pointer types used for the containee type, as well as a
number of operations that the container must support ( l i ke default
construction, copy construction, equality and size querying). These
operations arespecified in terms of valid expressions alongwith their
expected behaviour and complexity. For instance, the complexity of
the equality operator is linear: the time taken to determine equality
of two containers is noworse than proportionalto the numberof con‑
tainedelements.A l l containers support queries to access the start and
one-past-the-end iterators in the form of b e g i n ( ) and e n d ( ) mem‑
ber functions. Like the paramaterising types, a container’s iterator
types are nested wi th in i ts class definition. Specifically, these are
i t e r a t o rfor mutableaccessandc o n s t _ i t e r a t o r for read-only (o r
browsing)access.

Sequences are a specialised form of container, which are required
to satisfy some constraints placed on the container, in addition to
operations likeinsertionanddeletion of elements.A sequence is a lin‑
ear structure based on element position. Anumber of optional oper‑
ations are also specified for sequences (shown in Table 3).

The l ibrary provides three standardsequence classes (seeTable 4).
The st r ing class has also been revamped to support a number of
sequence operations, most notably iterators. To be fair, the
b a s i c _ s t r i n g < > class never quite made the grade a sa ful ly fledged
container: it is a litt le disappointing, but history and evolution hada
large par t to play in this. The sort operation shown in List ing4acan
be written for other random access sequences, as in List ing4b.

The standard also specifies a set of requirements for associative
containers, with standard implementations for the common con‑
tainers s e t < > , m u l t i s e t < > , map<> and m u l t i m a p < > . The map
class implements what is sometimes known asa dict ionary or an
associative ar ray, and the m u l t i classes what are commonly
referred to asb a g s .

Ou tpu t stream
The C++ standard l ibrary is a large and powerful set of components,
only a few of which havebeentouchedonhere.Most importantly,cer‑
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Input Usefulfor multi-pass,
Output unidirectional

algorithms

Bidirectional | Forward Alsosupports
decrement operator

Random Bidirectional| Full pointerarithmetic All operations canbe
achievedin constant
time

Table 2 - Iterator categories.

Expression
c .f r o n t( ) Returnsa referenceto the first element,

i.e. *c. b e g i n ( )

Returnsa r e f e r e n c et othe lastelement,i .
Insertsa newelementat the front of the sequence
Appendsa new e l e m e n tto the b a c kof asequence
Dropsan element fromthe front of asequence,
novalue returned
Dropsane l e m e n tfrom the backof asequence,
no value returned
Indexthe nth element,counting from 0
Safe index o f nth element, i.e.throws o u t _ o f _ r a n g e
onfailure

c . b a c k ( )

¢ .push_ f ron t ( x )

¢ .push_back ( x )

¢ . p o p _ f r o n t  ( )

¢ . p o p _ b a c k( )

e { n )

c . a t ( n )

Table 3 - Optional operations for sequences.

Vec to r<> | RandomAccess} The standard array class which supports
operations at the tail end in constant time

Table 4- Standard sequence classes.

tain partsof itsdesignphilosophy clearly standout asbeingquite rad‑
ical but at the same time simple. In particular, the design of the STL
has given C++ its own set of h igh level idioms- something that is dis‑
cussed in more detail in Foundationsfor native C++ styles by Koenig
and Stroustrup (Softwarepracticeandexperience, 25(S4), 1995). Inter‑
estingly, the STL design has beenadopted for the JGL, ObjectSpace’s
generic l ibrary for Java, provingthat generic programming ideascan
betranslated to other languages.

The finalisation of the standard with its l ibrary is bringing C++
into its third era. The first was the early-adopter phase from release
in 1985 to around 1990. The second was heralded in 1991by the suc‑
cessful publication of a number of good quality books for practition‑
ers.The third era sees a new style for C++ usequite different from the
early C-like or Smalltalk clone attempts at using the language: C++
finally has an idiomal l of i ts own. i

KevlinHenney is amemberof the BSIC++panelandruns the
UML/OMT User Group. He worksfor QA training as a consultant,
lecturerandcourse manager, andcan becontactedat
khenney@gatraining.com.
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When mov ing beyond C, C++ tends to be the In an earlier article (‘Go-faster sprites’ EXE, July 1996) I discussed

language of choice for current industrial

programming, bu t A d a could be a more

robust alternative. Gavin S m y t h rediscovers

the language.

y first encounter with Ada was about nine years ago, and I found it
ave ry large cumbersomelanguageto use ‐ mainly, I think, because

I was trying to employ it on a problemfor which it was not particularly
suited.The application I was workingon was intendedto rununder the
X Window system,andAdaandX didnot get alongat allwell. At around
that time, C++ was start ing to make its presence felt, and seemed over‑
all to be amuchslicker way to move beyond the strictures of C.

Almost a decade down the l ine, I am recons ider ing. C++ has
become a much larger language than I anticipated; Ada has recently
experienced a rejuvenation; and I have had a lot more experience of
‘real world’ programming. For many problems, Ada may well be my
first choice instead of C++, and I wi l l t r y to explain why.

The major factor that stimulatedmy current interest in Ada was the
availability of a low-cost,highquality compiler which runs underDOS.

m a y 1 9 9 7

DJGPP, an excellent port of the GNU C++ compiler for DOS.There is
a GNU-based Ada compiler, called GNAT (developedat New York Uni‑
versity, but now supported and maintained by ACT - Ada Core Tech‑
nologies), which happens to be useable with DJGPP. GNAT also runs
on various Unixes (including, of course, L inux) , and Windows 95/NT.

People often discount Ada because of some common beliefs and mis‑
conceptions. Let’s go through some of these:

The Ada language is very large ‐ yes, that is true. However, the for‑
mal language definition, even at over 500 pages, is comparable in

# i n c l u d e  < i o s t r e a m . h >

c l a s s  A  {
p u b l i c : v i r t u a l v o i d p r i n t ( )
‘5

{ c o u t < < " I a m a n A \ n " ; }

c l a s s  B :
p u b l i c :
3

p u b l i c  A  {
v o i d p r i n t ( ) { c o u t < < * I a m a B \ n " ; }

v o i d p r i n t I t ( A & a ) {

List ing 1-C++ class example.
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size to other languagedescriptions which encompass standardsup‑
port l ibraries, and is in fact smaller than the draft C++ standard.

2. Ada is difficult to learn ‐ certainly, if you are moving from C to
C++, it seems that the steps are small. However, coming at C++ or
Ada from scratch, there may not be muchof a difference, though I
think it istrue that you needtoknow moreAda towrite your first
Ada programthan C++ to write your first C++ program. Oneextra
t h i n g to take into account is programmingconventions - there are
whole books fu l l of informal rules for C++. You get that for ‘free’
with Ada: there is only a single style definition.

3. Ada compilers are expensive - N o t true. GNAT is madefreely avail‑
able ( though y o u w i l l get better support and more up to date
releases of the tool set if you pay).

4. Ada is not objectoriented ‐ this used to be true, but is no longer
the case (as we’ll see later).

5. Ada is inefficient ‐ it used to be difficult to do low-level program‑
m i n g (for example: pointers were not very flexible; and interfac‑
i n g wi th other languages, such as assembler, was wel l n i g h
impossible)butagain, this is no longer the case. Another crit icism
is that features l ike rigorous range checking are expensive, but
compile-time analysis can remove redundant checks, and GNAT
permi ts m a n y of the checks to be disabled via command line
switches. It is sti l l true that in providing a common definition of,
say, tasking,the language cannot exactly matcha particulararchi‑
tecture, but that w i l l be true of any portable system, and can be
worked around in specific cases regardless of the language.

6. Lack of l i b ra r y support - there aremoreC++ libraries in existence
than Ada bindings. This may bepart ly because theAda definition
encompasses many features which C++ programmers must tu rn
to librariesfor, such as tasking and numeric processing. However,

Fileclasses.ads.
p a c k a g e  C l a s s e s  i s

t y p e A i s t a g g e d n u l l r e c o r d ;
p r o c e d u r e P r i n t ( A a : i n A ) ;
t y p e B i s new A w i t h n u l l r e c o r d ;
p rocedure P r i n t ( Bb: in B ) ;

e n d C l a s s e s ;

Fi le classes.adb.
w i t h Te x t _ I 0 ; u s e Tex t_ I0O;

package body Classes is
p r o c e d u r e P r i n t ( A a : i n A ) i s
b e g i n

P u t ( " I a m a n A " ) ;
New_Line;

end P r i n t ;

p rocedure P r i n t ( B b : in B ) i s
b e g i n

P u t ( " I a m a B " ) ;
New_Line;

end P r i n t ;
e n d ;

File main.adb.
w i t h C l a s s e s ; u s e C l a s s e s ;

B b :  B ;

b e g i n - - M a i n procedure
P r i n t _ I t (  B b  ) ;

end M a i n ;

List ing 2- Ada class example.
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there are m a n y areas where C and C++ get bindingsfirst (andAda
later, if at all), such as l inks to GUI systems l ike Windows and X.

7. Ada is only for m i l i t a r y applications ‐ well, the American DoDwas
the dr iv ing force behind Ada, but so what? Ada was designed to
have general purpose applicability and the only real w o r r y is the
language dying and leaving you with a huge amount of unsup‑
portable code. The sheer amount of C in existence assures its long
term future in the same way asCobollumbers on,but I believe that
Ada has as long a l i fe expectancy as C++ (although I w i l l be the
first to admit that I have no hardevidence to support this).

The evolut ion of Ada
Youmay befamiliar wi th the original Ada definit ion, which was quite
restricted.For example,although it includedgenerics (a bi t like C++
templates), it did not support any usefulform of derived classes; and
althoughtasking was part of the language definition, the mechanism
was very cumbersome and people were l ikely to write their own light‑
weight threads if they requiredsuchfacilities. This version of the lan‑
guage is generally referred to as Ada 83 these days, since a new
definition (Ada95) hasbeendeveloped. Ada 95extends Ada with some
object-oriented features, more lower-level control, much improved
pointer (access type) manipulation, more sophisticated interopera‑
t ion withother languages,moreflexible andlightweight taskingfacil‑
i t ies, and extensions to the language cover ing such things as
numerics and distributed processing.

M a n y of these features have been provided in the past by vendors,
in different ways,but they arenowa standardisedpartof the language.

Compar ison w i th C++
I could spend many tedious pages l is t inga l l the differences between
Ada and C++, but instead I choose to concentrate on the small num‑
ber of areas which I consider the most fundamental for the sort of sys‑
tems I tend to program - that is, real-time multi-threaded programs
that need to make efficient use of limited resources.

Firstof all, I w i l l lookat what I consider are the moreusefulaspects
of object-orientation in the two languages:inheritance and dynamic
dispatching. C++ classes are, roughly speaking, known as tagged
records in Ada. L is t i ng 1illustrates a short C++ example: two classes
with a single virtualfunction (anda lotof goodprogrammingpractices
thrown out the window for brevity). As expected, this prints out ‘ I a m
aB’.List ing2shows the equivalent in Ada (wi ththe minor change that
I have not used pointers). Sowhat are the differences? The Ada pro‑
gram is a lot longer - for a start it requires an explicit public interface

Assembler source code.
- g l o b l _addtwo
~addtwo:

mov l 4 ( % e s p ) , teax
a d d l  $ 2 , t e a x
r e t

Ada example using this assembler routine.
w i t h Tex t_ I0O; u s e Te x t _ I 0 ;

b e g i n - - ma in “Asmbit" p r o c e d u r e
P u t ( "Add_Two( 34 ) is " ) ;
P u t( Add_Two( 34 ) ) i
New_Line;

end A s m b i t ;

L is t ing 3- Import ing a routine.
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definition for the overrideable functions in a package, soI created
c l a s s e s . a d s , the equivalent o f a C++ header file. ( I could get away
without a header in the C++ example because it was sotrivial).

That besides, I prefer C++'s explicit labellingof dynamically dis‑
patchablefunctions asv i r t u a l . Ada hasimplicit run-timetype infor‑
mation (RTTI), but can optimise dynamic dispatching to static
l ink ing . I t may be useful to be able to avoid the overhead of RTTI in
some situations,but it is avaluable debuggingaid in complex systems.
lalso feel more comfortable with C++ treating a class parameter dif‑
ferently to other parameters (putt ing it in front of a . or -> ) .

Ada does not support multiple inheritance,something I have thus
far found l i t t le use for in C++. C++ has a simple to use construc‑
tor/destructor mechanism (well, simple to use unti l you t r y to make
it interact with inheritance trees, when you usually have to remem‑
ber to make the destructor virtual; or unti l you use exception han‑
dling, when youhaveto take careto avoidresourceleaks).Ada, on the
other hand,encourages explicit create/delete functions. Packagebod‑
ies can execute start-upcode (a b i t l ike static variable initialisation
i n C++),andtypes can b ederivedfromthe Ada. F i n a l i z a t i o npack‑
age, giving something like constructors/destructors, though it does
not appear to beasflexible. In summary, there seems little to choose
betweenthe languages for practical object-orientation.

Anotherarea I am interested in is low-levelmachineaccess: I write
mostof my interruptservice routines in assembler for efficiency, but
need to interact with them from higher level code (Ada does include
some interrupthandlingsupport, but I haven't felt the needto explore
it yet). Generally, I make the point of communication a shared static
variable - easy in C/C++ (just reference the variable as e x t e r n
v o l a t i l e ) , impossible i n Ada 8 3without stepping outside the lan‑
guagedefinition. In Ada 95,however, it is simple:just declare anative
Ada variable, and use the languagepragmas:

M y _ Va r : B y t e ;
P r a g m a I m p o r t ( A s s e m b l e r , M y _ V a r ,
P r a g m a V o l a t i l e ( M y _ Va r ) ;
Similar pragmasare available for sharingvariables and routines

“ m y V a r "  ) ;

with“‘Text_10; use Text_I0;

“procedure Tasks is
task t y p e Char_Printer( ch:Character );

protected P r i n t e r is ‑procedure Print_Two( Ch: ueCharacter de
- end P r i n t e r ;

protected body P r i n t e rae
‘oe procedure Pr in t .‐Two ( Ch: in Character y i

: begin i .

task body Char_Printer is ‑
begin
+ Sfor 1 . i n - 1 , . 1 0 loopPrinter.Print Two Ch);

end l o o p ;endChar_Printer;
Taskl: eiaribcinvert +e)

-Task2: Char_Printer( '+ 2
pagin -- main *Tasks*rai
endcores

List ing4- Synchronisedtasks.

amonga number of languages,and the Ada 95specification includes
scope for inline assembler (L i s t i ng 3). An interest ing feature of
GNAT is that it can directly use C++ objects, so if you really want
to, you could attempt to use those huge C++ librariesyou have with
Ada code!

Ada includes tasking supportaspart of the language definition,
so multi-threaded code is much more portable between systems,
assuming that the facilities provided by the language are sufficient.
(There are difficulties: the scheduler is not specified in details, and
handling task prior i t ies is no t well defined). L is t ing 4shows how
Ada’s protected types can be used to enforce mutual exclusion
between tasks. The program has two separate tasks, each pr in t ing
lines containing pairs of characters. Without any synchronisation,
the output from the two tasks would be mixed together, resulting in
lines like ‘ + * * ’ being printed. The protected type P r i n t e r prevents
this, since it onlyallowsits facilities to beusedbyone threadat atime,
preventingeach thread’s output interfering with the other.

Perhapssurprisingly, GNAT’s DOSvariant supports Ada’s tasking
features (a ra r i t y in the DOS world), but not aswell asother environ‑
ments ‐ although there are two tasks in the example, the first one to
start runs to completion before the other gets a look in ( ie delay does
notcause any rescheduling).Theonly way I havefound sofar to cause
‘fairer’ scheduling is to employ the heavyweight rendezvous method
(which was the only synchronisation methodavailable in Ada 83).

I n C and C++, I makea lot o f use o f the a s s e r t macro, for such
things as numeric range checking, but Ada provides many checks of
this type for free (I value such defences against my own stupidity!).
The run-time cost of these checks obviously causes concern, but Ada
has a Debug pragma for turn ing on the more expensive checks, and
GNAT permits them all to be disabled.

Thus far I have concentrated on major areas, and aspects where
C++ andAda differ, butwhat about other reachesof the two languages
which are similar?

@ Bothhave templates (called generics in Ada).
@ Both have function and operator overloading. (Plus, in Ada, you

get ‘/ =’ ‐n o t equals ‐ when you define the equality operator.)
@ Bothhave default subroutine parameters.
@ Bothhaveunion types, though some effort is required to define an

anonymous union in Ada.
@ Both support arbitrary pointers, but Ada gives you considerably

morecontrol over what a pointer can legally access.The downside
of this is that it is more difficult, though not impossible, to define
complex static structures in Ada, l ike ‘structurescontainingpoint‑
ers to variable sized vectors of structures of...’. (I am afraid I have
been guilty of usingsuch things in wr i t ing parser control tables).

@ Both support g o t o ! One of the common uses I have for g o t o in
C++ is to break out of nested loops. In Ada, loops can be named,
permittinga more tidy exit, as in List ing5.

@ Both have exception handling.
e Both support function in l in ing, but Ada is able to detect more

cases automatically, so it is less likely that the programmer w i l l
have to specifya function as inline.

A fair ly significant facet of the language which I have deliberately
omitted is the comparison of development environments. GNAT has
theusuallevelof GNUtoolset support (suchasemacsandgdb)b u t this
feels a b i t primit ive compared with more mainstream compilers’
‘visual’ IDEs. I have not examined other Ada compiler vendors’ offer‑
ings,but I doubt if they areasslick ascurrent mainstreamC/C++/Java
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tools onPCs. If you favour theoldTurbo environment, thereare a few
fairly simple IDEsavailable for Ada underWindows/DOS.

The committee's decision
Thope I haveshownthat Ada isnot the costly lumberingmonsterthat
many people consider it to be, and that C++ is really bigger than it
looks.With the avai labi l i ty of GNAT, Ada is affordable to many, and
theexistenceof highquality documentationandtutorials (mostlyon
the In te rne t )wil l helpdevelopersbecomefamiliar with the language.

I doubt if any single language is truly suitablefor allkindsof devel‑
opment, soone importantquestion is:what isAda goodfor?Well, first
I wi l l answer the opposite question: I wi l l not be usingAda for quick
throwaway hacks - those I can do a lotmore efficiently in C or Perl. I
wi l l notbe using it for ‘cut t ingedge’Windows development - there is a
Windows95/NTbinding,but it is fair ly basicandcannot handlerecent
subsystems suchasDirectX (yet). Ada (or, to be more precise,GNAT)
is not suitable for very resource limitedsystems - GNUcompilers do
tend to produceratherbulky code. However,I intendto apply it to just
about everythingelse, though not necessarily on itsown. I can always
link in someCor assembler for the bits it cannot handle.An examina‑

Ada example.
O u t e r _ L o o p :

f o r X i n 0 . . 9 l o o p
f o r Y i n 0 . . 9 l o o p

i f ( D o n e ( X , Y ) ) t h en
e x i t Ou t e r _ L oop ;

end i f ;
end l o o p ;

end l o o p Ou t e r _ L oop ;

g o t o abo r t Loop :
abo r t Loop :

Listing5 - Breaking out of nested loops.
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tionof the languagereferenceannexessuggests that,aswell asthe type
of programmingI aminterestedin (mainly real-timesystems),Adawill
beable to address numeric processing (Fortran’s forté), information
processing (Cobol’sdomain), andportable distributed systems.

I think my programming benefits from the basic checking avail‑
able, both at compile- and at run-time, and the extra portability of
taskingwil l beuseful.My ini t ia lconcernwhenapproachingAdawas
about potentialdifficulty in expressing low-level designs ~breaking
through the language’s strong typing to get code to do what I wanted.
However,Ada95letsmedomost of what I need. In conclusion, I think
Ada is nowa languageworth adding to your toolset. =

GavinSmyth is a real-timesoftwareengineer andpart-time Windows
andLinuxhacker.

Protect your future

Protect your software
Foran information pack to see how cost-effective PCsoftware protection can be, please contact:

sales@softlok.com

E X E m a y 1997



The DestJust (sotPetter!
Announcing NuMega Bounds( hecker™520)

1996
~ W I N N E R ~
PCMagazine Award

for Technical Excellence

According to PCMagazine,
“BoundsChecker 4.0 Professional
Edition for Windows NT is a
crowning achievement from a

Developing(Components?Controls?
Web Apps? EnterpriseSolutions?

You Need BoundsChecker 5.0!company long known for its
powerhouse debugging tools.” And,
the PCMagazine Editor’s Choice was
awarded to BoundsChecker ‐ over
Pure Atria’s Purify for Windows NT.
“BoundsChecker is the tool every

2 New,FinalCheck™for in-depthdebugging

. FindsAP] andOLEerrors,Windows”
OS-specific errors, C/C++ language errors,
and s t a t i c , stack, and heap errors

Development Tools
BoundsChecker 4.0
Professional Edition
for Windows NT

Windows programmer needs.”
Wait until you see what
BoundsChecker 5.0 can do! * Perfect for component-based web development ‑

Performs active AI validation, includingWin32°,
Speed. l i t y. E ise. A l l th lify . ; ‑peed. Quality. Expertise these exemplify ActiveX™,DirectX™,ODBC,and more
BoundsChecker 5.0 ‐ the ne x t generation of the industry’s
hottest debugger is here! Make sure you use the best. * Complete, Smart Debugging™integrationwith

Visual C++ . DeveloperStudioThe award-winning BoundsChecker.

BBounsCeomManelterDetecinforWiden

Novteps ) )

Call Today S Y S T E M
| ENO171-833 1022 i r u Soe1Bradley'sClose, White LionSt. LondonN19PNFax: 0171-8376411

ee <i
e e aed a w a r e Tech

= Making Software Work bes
9 Townsend West ®Nashua, NH 03063 ©603 578-8400 * 800 4-NUMEGA ®Fax 603 578-8401 ©info@numega.com * www.numega.com

NuMego Technologies, the NuMega logo, BoundsChecker, the BoundsChecker logo, Advanced Error Detection, and FinalCheck are trademarks of NuMega Technologies Inc.
All other trademarks are the property of their respective owners. Copyright ©1997. All rights reserved

© CIRCLE NO. 232

“d Exnhanced user interface is e a s i e r to use and
displays errors and events in real time

© Available Editions include ‐ VisualC++,
Delphi™,and Standard

38]BouNDSCHECKER
Advanced Error Detection” for Windows®



Time to dolve
the year 2000problem

LEGACY SYSTEMS W O R K B E N C H (LSW) W I L L CONVERT YOUR YEAR 2000 CRISIS
I N T O A MANAGEABLE M A I N T E N A N C E PROJECT.

L S W is already widely used in the States by m a j o r companies, AT&T, Comsys, Amdahl, t he
US Minis t ry of Defence and Government A u d i t Office . This innovative p roduc t is
revolutionising a n d standardising c o m p u t e r software maintenance.

How? L S W reads C/C++ a n d many
other languages, FAST! What might in
the past have taken you months c a n
n o w be achieved in hours.

L S W scans source code and crea tes a
t o t a l Knowledge Repository which
i n c o r p o r a t e s  a  c o m p l e t e  S y s t e m
Inventory, Metrics, Source Code and
links between code objects, in Hyper‑
t e x t and graphic representations- all in
a client/server environment.

Inventory

Recognising the ‘Mi l lenn ium Bug’ as a rea l
problem is your fi rs t step. Applying L S W to
your code wi l l ensure the n e x t steps a r e swi f t ,
successful a n d cost-effective.

Each passing day takes y o u closer to the Year 2000
Problem, L S W takes y o u closer to the solut ion.

IF YOU W O U L D LIKE FURTHER INFORMATION, OR TO AT T E N D O N E OF O U R

BRIEFINGS PLEASE CONTACT JAN WALKER, MARKETING MANAGER.

Quality Awareness UK L i m i t e d
50 Regent Street London W I R 6LP.
Te l : +44(0 )171 328 0300 Fax: + 4 4 ( 0 ) 1 7 1 624 4060
Email: QAUK@QUALITYAWARE.COM

© CIRCLE NO. 233



T E C H N I Q U E S

Onto the year 2000
Despitethe furore over the Millennium

time-bomb, m a n y people assume that the

on ly losersw i l l be huge mainframe

applications wri t ten in Cobol. Peter

Collinson examines some problems that

m i g h t happena l i t t le closer to home.

Loreof people are j u m p i n g up and down about the imminent death
of our computer dependent world when we enter the last year of the

millennium. Many systems are already e x p e r i e n c i n g serious problems,
and absolute doom is predicted on the stroke of midnight on December
81st, 1999. This ‘problem’ is referred to as ‘Y2K’ on the Net, and there
are several Web sites and forums dedicated to it. Actually, most of these
sites seem to be full of theoretical scenarios rather than any real hard
information. The Y2K problem looks to be something that is generat‑
ing documents wri t ten in planning-and-marketing-speak and sothere’s
often considerably more heat than light on the topic.

Nonetheless, the danger is real, and I have begun to wonder how
safe my personal systems are. How about the non-programmable
domestic and office systems that are l y ing about? Will my video tape
recorder work? The answer is yes ‐ and it even knows that 2000 is a
leap year: if you’re buy ing a VCR, then it ’s a good idea to check on its
t i m i n g chips. My Samsung fax machine is a different issue. Omi‑
nously, you e n t e r the year as a t w o digit number in to i ts date setting
r o u t i n e , and when p r i n t i n g dates i t doesn’t p r i n t the fu l l year. S o I
loaded ‘00’, and was told that the day was Monday. Since the first day
of 1900 was a Monday, I am assuming that it’s g o t the wrong date.

That’s some good news and some bad. What about my computers?
Up to n o w, I ’ve dismissed any possible problem as the domain of old
business machines r u n n i n g Cobol programs w r i t t e n in the ‘70s. Many
of those systems deal with two-digit dates,and sohave problems with
dates after the year 2000 beingnumerical ly less than dates in this cen‑
tury. Unix and DOS, on the other hand, deal with signed 32-bit clock
t i cks , so they should be OK - or are they?

DOS dating
Well, it tu rns out that al l my PC machines have problems. When AT
PCs were designed, they came equipped with a CMOS real-time clock
that kept track of the date and t i m e , so that you didn’t have to en te r
them every t i m e that you booted the system. The date is stored as
three b ina ry coded decimal numbers, each with t w o digits. There’s
one pair for the day, one pair for the monthand the last pair store the
last two digits of the year. Later on, storage of the top two digits of the

E X E m a y 1 9 9 7

year was added, a l lowing the system to store the complete
day/month/year value. However, (presumably for backwards com‑
patibi l i ty reasons) the century ( i e the top two year digits) is stored in
a different location and treated as a constant. I t ’s not incremented
when the year transitions from 99to 00.

In prac t ice , there is a wide variation in what wil l happen when the
transition from 1999 to 2000 occurs. Most versions of DOS maintain
their own time, and load this time from the machine’s CMOS clock
when the system is booted. DOS time is a 32-bit signed integer that
stores the number of seconds from January I s t , 1980.On most current
systems, if you leave the machine on asthe date transitions from 1999
to 2000, then the date wi l l be correct when you arrive for work after
your New Year’s Day hangover. However, the first reboot after the date
transition wi l l look at the CMOS and see a date of 1900.DOS wi l l think
1900 is bogus and w i l l adopt its default action when it gets a bogus
date: it w i l l set its date to that of i ts epoch in 1980. Setting the time by
hand and a reboot wi l l fix the problem.

Some more recent BIOSs w i l l supply the s y s t e m w i th a ‘ c o r ‑
rected’ date, so the DOS time w i l l be OK - b u t the CMOS settings
w i l l not . These CMOS addresses are publically available,and some
applications certainly obtain thei r date information by accessing
them directly, so these applications w i l l f a i l after the transi t ion
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MAY NEWS
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QBS Software News, Volume 7 Issue 1. The latest i s s u e of our free catalogue for discerning
software developers everywhere is ou t this month. If y o u don’t r e c e i v e QBS Software News
automatically, call us now and we'll see y o u right.
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unt i l the CMOS is corrected. So, most systems w i l l
need a reboot and a time reset after the transition
to ensure that the CMOS settings are correct ‐ we
hope.What the applications wi l l do is less certain.

The informationonAT machineshasbeentaken
from Bob Stammers’ Web page. He also supplies a
small program, DOSCHK, that you can r u n on your

machine to find out what wil l happen. It sets the clocks to December
31st, 1999at 23:59:55, waits for 10seconds andthen tells you the result.
A l l of my PC systems wi l l needa reboot and a date reset after the New
Year festivities are over.

The RighTime Company supplies a free TSR prog ram that can be
used to manage the rollover. It also has a detailed discussion of the
problem on its pages (see the Resources box).

Unix t i m e
Well, up t i l l now I’ve felt smugly complacent about Unix systems, but I
suspect that my confidence is slightly misplaced and there are more
problems lurk ingon Unix systems than we al l might think. However,
these are probably more at the applications level rather in the kernel,
and I ' l l guess that many of my worries about Unix applications m a y
alsoapply to DOSand Windows applications. Incidentally,I’vereported
anyproblemsthat I havefoundto theappropriatepeople,sopleasedon’t
flood them wi th bugreports sayingessentially the same thing.

Obviously, the same PC hardware problems that are described
above wil l affect Un ix and Unix-likesystems runn ingon the identical
hardware. I’ve given the source of BSD/OS kernel a cursory glance
and it seems that it w i l l needsome work in the clock routines to make
it work properlyafter the 1999/2000transition. However, there’s time
for that: BSDI has made a new system release every year, and every
year y o u seem to get another CD as par t of the package. The code at
which I was looking is the basis for a l l the freeware BSD Unix systems
on PCs, and it’s possible that a l l those systems w i l l need work. I a m
currently unsure about Linux and SCO Unix.

Other hardware platforms have systemclocks that are based on
seconds, like( i t seems) the hardwareclock on my Sun system, so there
should be no problem there. Like DOS, (o r is DOS like Unix?) the sys‑
temtends to use this clock on bootstrap to set i ts own internal time of
day value, which is then incremented by the kernel.Time in Unix is
nominally a 31-bit value with an epoch of January Is t ,1970,retrieved
from the kernelcounter w i th the t i m e () system call.

Some systems w i l l also deal in ‘negative’ time. On my Sun, fo r
example, a time that has the top b i t set is taken as a date before Jan‑
uary 1st,1970-the routinesallocate 0x8000000 as January I s t 1900and
r u n ‘forward’ from there. I wonder if this decision w i l l proveembar‑
rassing? Unix time runs out on January 19th2038, at 03:14:07 ‐ wi l l
Unix last that long? If it does, then I suspect that people w i l l want to
translate t ime_ t from l o n g to u n s i g n e d l o n g , because it wi l l beto
complicated to change all the file systems where dates are stored.

The t ime () systemcallwas present in the early Unix systems, and
on the PDP-11returned a l o n g . At that time, very few other integer
objects in C were 32bits long. The original call was actually:
l o n g t i ;

The t ime () routinegained the extra (apparently redundant)para‑
meter in Unix V7, presumably because it was hard to pass back 32-bit
values asfunction results on some machines.

The early systems also had l ib ra ry routines that would take the
kerneltime and convert it to set of values that were easier to process.
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These are:
s t r = c t i m e ( & t i ) ;

that returnsa str ing similar to the Unix d a tecommand. Unix V7 also
had the familiar l o c a l t i m e , g m t ime and a s c t i m e routines:
s t r u c t t m * t m ;
l o n g t i ;
t m  =  l o c a l t i m e ( & t i ) ;
t m  =  g m t i m e ( & t i ) ;

s t r = a s c t i m e ( t m ) ;

The tm structure was passed on from V7 to al l later Unixes,and is
enshrined in the ANSIC standard, giving the programmer numeric
values for the seconds,minutes, hour,day, monthandyear. There were
also some useful derived values, l ike the day of the week, and the day
in the year. It’seasy to becritical in hindsight,but I’vealways believed
that the structure should havealso contained apointer to the current
time zone name. Instead, it hasa flag that tells you whether daylight
saving time is on or off. On Unix V7, this mapped back to a constant
value in the kernel. Things have changed here.

The source of many Y2K problems is the year value that is
returned in the tm structure. The value is returnedas(year -1900), so
many programmers have coded pr in t statements like:
p r i n t f ( " % d / % d / 1 9 % 2 d \ n " ,

t m - > t m _ m d a y,
t m - > t m _ m o n + 1 ,
t m - > t m _ y e a r )  ;

which is OK now, but in 2000 wi l l pr int :
1 / 1 / 1 9 1 0 0
which is not a good idea. The correct coding is:
p r i n t f ( " % d / % d / % 4 d \ n " ,

t m - > t m _ m d a y,
t m - > t m _ m o n + 1 ,
t m - > t m _ y e a r + 1 9 0 0 ) ;

Given the problem wi th the year f rom the tm structure, it’s l ike ly
that there are m a n y programs wi th problems that are embedded in
their code. The p r i n t f format wi th 19% is easy to spot. However, it’s
sometimes hard when look ing at other people’s code to determine
whether a year value is absolute or relative to 1900. I’ve been looking
at the date handlingroutines in mh, and they are somewhat muddled.
My conclusion is that they work now, but w i l l fa i l in 2000. One prob‑
lem is that they assume the epoch value for dates in the tm structure
is the same as the century. Also, they t r y to allow a routine to parse
two-digit year values, loading the result into a tw structure similar to
the standard tm structure. In effect, the t w _ y e a r value is heavily
overloaded, and statements like:
p r i n t f ( " Y e a r % d \ n " ,

t w - > t w _ y e a r > 100 ? t w - > t w _ y e a r

are present. L ike the statements above, these work now, but wi l l fai l
in 2000. The firs t step to get this code work ing is to decide on a single
representationof the year value. The t w _ y e a r value should either be
relative to 1900 or absolute. The value should be translated into the
correct value when it is loaded, and converted into the appropriate
representation when it is read.

t w - > t w _ y e a r + 1 9 0 0 ) ;

M a k i n g a date
These days there are several ‘new’ date routines that make it easier for
the programmer to deal with dates, but muchof the mhcode (and that
of many other applications)was written before many of these routines
were addedto the programmer ’s palette by the ANSI C committee.
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The s t r f t ime function permits formatted out‑
p u t from a tm structure. The routine was neededto
allow international localisationof dates and times.
I have many p r o g r a m s that contain vectors o f
month and day strings that can be completely re‑
written in terms of the special formatting charac‑
ters that s t r f t i m e supports. Not o n l y that,

s t r f t i m e makes the code much simpler too.
Perhaps a more significant ANSI C addition is m k t ime, the reverse

translation of the l o c a l t ime and g m t ime routines. The routine takes
a t m structure asinputandgenerates a clock time asa result.Beingable
to easily create correct clock times from arbitrary date values simpli‑
fies date sort ingroutines. In addition,m k t ime wi l l take ‘out-of-spec’ val‑
uesfor fields in the tm structure and normalise the structure to form a
correctly specified date. For example, to find a date 30days from now
you can do the following
t i m e _ t t i , t
s t r u c t t m t m ;
t i m e ( & t i ) ;

t m  =  * l o c a l t i m e ( &

t m - > t m _ m d a y  + =
t i 3 0 = m k t i m e ( & t m ) ;

The tmstructure w i l l contain a corrected set of values for the date
that i s t h i r t y days from now. Notice that I’ve not used the static t m
structure buried in the 1 o c a l t i m e routine for this purpose. In addi‑
tion, i f m k t i m e fails i t w i l l return a -1 value asan error - real code
should check this.

Many old uti l i t ies did no t have these new routines and adopted
other strategies to determineaspects of a computed date. I have some
complicated code in my accounting package that does date computa‑
tions that w i l l be simplified considerably by using the mkt i m e rou‑
tine. For example, how many days have elapsed since I sent out an
invoice and not been paid? Without m k t i m e to generate correct clock
times, the routine to compute this f rom day/month/year data is very
complicated. I haveusually resorted to goingback a day at a time care‑
fu l ly computing the date of the previous day and counting the num‑
ber of times that I dothis. Now I can construct correct clock times for
the dates with one function call and simply subtract the two values.

Abbreviat ing the year
If code is currently pul l ingin two digit yearvalues from the user, then
it’s probably reasonable to assume that two digi t years that are less
than, say, 70should have 2000 added to them, and values greater than
that shouldhave 1900added to them. This seems arbitrary,but should
work.

It ’s also interesting to speculate if people w i l l shorten dates fur‑
ther between 2000 and 2009. Will you write:
1 / 1 / 0
1 / 1 / 5
or
1 / 1 / 0 0
1 / 1 / 0 5
or
1 / 1 / 2 0 0 0
1 / 1 / 2 0 0 5

I ' l l bet the first and the last w i l l be used. Soshould any code that
scans for abbreviated dates also permi t single d ig i t year values? I
would think so.

Unix tends to make considerable use of abbreviated year values.
There aremany programsthat usethe date to create temporary ( o r log‑
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Bob Stammers'Webpage andthe12 DOSCHK program.
http.//ourworld.compuserve..com/homepages/saphena/year2000.
The program is free forpersonal ae but Bobwantsa fee 3
mercial establishments. oe “ :

The RighTimeCompany Web pagesalso haveadescriptionof the|
problem: http://www.rightime.com, click on the Year2000.txtlink.The
company supplies a TSR for non-NT Windows machines, ‑
Year2000.com that can l i v ein your machineProvidingy?roll-over:eatin:
right moment.

http://web.idirect.com/~mbsprogis the Year2000Nekanrt Itcon
with a zillionflashing r e d‘NEW’ signs (whenwill peoplelearn?).This
site seems largely infoware and salesware.http://www.year2000.com“4
isanotherYear2000:site,there’s perhaps morehard information|
and noidalteredsigns. ’

ging) files in the familiar yymmdd or yymmddhhmmss format, usually
to give each file a unique human-recognisable name. One of the rea‑
sons for using the year, the month, the day and soon is that the files
that are created wi l l be sorted intocorrectly ascendingorder by the 1s
command. Once Y2K strikes, then there is a conflict in these require‑
ments. If the code is left untouched, it w i l l very probably create files
startingwi th the 100value andthis may besomewhat counter-intuitive.

The curtain goes down
I'vereachedthe conclusionthat there must bea small numberof pro‑
grams on your Unix systemthat may bebrokenand couldneedfix ing
before the end of 1999. Some of these programs wi l l probably form an
essential pa r t of dai ly life. The set of broken programs could even
include the d a te program itself,which takes a str ingof the formyym‑
mddhhmmss from the user to set the kernel’s date value.

The bestway to tellwhether code is fixed is to look at i t . I'vescanned
the BSD/OSsource tree asan experiment, andonly found one possible
problem that had been overlooked. Unfortunately, I don’t have the lux‑
u r y of source scanning on my Windows or Sun systems, whichI find
more worrying. On my Sun, I’ve spenta litt le time scanning the bina‑
ries on the system for the st r ing 19%. I’ve useda script like:
f o r n i n / b i n
do

r e s = * s t r z i n g s  $ n  |
entry

g r e p '19%'*
" S r e s ”  ! =

e c h o  $ n

echo $ r e s

The key here is the st r i n g s command that Sun has on its system
because it was originally a UCB application - it’s not necessarily avail‑
able on allUnix systems. Of course, lookingfor 19% only points to the
easy cases. It has yielded one program on my Solaris 2.5 system that
is not year 2000 safe. I wi l l inform Sun.

M a n y thanks to Bob Stammers for help wi th this article. a

Peter Collinson is afreelance consultant specialising in Unix.
He can be reachedelectronically aspc@hillside.co.uk, by phone on
01227 761824 or on the Web at http://www.hillside.co.uk.
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The mating game

Hatching a plan to escapefrom a maze, Mark Harman and Chris Kopec explore how

different evolut ionary strategies can affect the development of genetic algorithms.

enetic algori thms are an approach to solving programming prob‑
lems based on the laws of natural selection introduced by Charles

Darwin in his famous book Or ig in of species by meansof naturalselec‑
t ion, in 1859.Darwin’s theory of evolutionhasbeenastonishingly suc‑
cessful and all-embracing in i ts application in biology and many
biologists would say that nothing in nature makes sense without i t .
More recently,programmers are finding that Darwin’s theory,coupled
wi th a modern understanding of population genetics, can be har‑
nessed in the search for solutions to analytically hard problems (see
EXE, Apr i l ’97). The laws of how the fittest individuals survive in a
biological system can beapplied to ‘breed’ good solutions to comput‑
ingproblems, from a population of candidate solutions.

We'll look at a programwhich uses sucha genetic algor i thm to find
the best path through a user-definedmaze.The program performs no
analysis of the maze, but instead simply breeds paths through it and
allows them to compete, mateandmutate,unt i l the best path is found.
The completed program (along with an example maze ) is available
online from http://www.unl.ac.uk/~mark/students/kopec/exearti‑
cle.html. and from EXE’s ftp site.

At the top level, most genetic algorithms follow the same steps:

1. Initialise arandompopulation of individuals (candidate solutions
to the problem).

2. Select two individuals to mate.
3. Produce a child by combining the two parents.
4. Select a place in the population to put the child (perhaps k i l l i ngoff

a ‘less fit’ r ival).
5. Perhapsmutate an individual.
6. Repeat steps 2to 5until a suitably ‘fit’ individual is found.
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The idea is to create an environment for the candidate solutions in
which adapting and survivingmeans becomingmore like the kind of
solution the algorithm is looking for. Forany particular problem, cer‑
ta in ways of representing individuals and performing mating and
mutation wil l bebetter than others. Solvingproblems with genetic
algorithms is inherently an experimental science: improving an algo‑
r i thm is a matter of adjusting these ‘evolutionary’ parameters, rather
than analytically optimising a concretesolution. To facilitate this, the
mazeprogramhas customisable options control l ingthe mating,muta‑
t ion, and fitness-measurement methods, aswell asthe size of the pop‑
ulation and the number of genes each individual has.

Escap ing f r om the maze
The maze is represented by a 15by 15gr id of characters, stored in a
file called MAZE.$$$. Paths through the mazebegin at the bottomleft
corner, and the exit (marked by the character e) can be placedany‑
where within the 15by 15character grid. Walls are denoted by a w
character and corridors by a dot. F igure 1depicts an example maze.

The first step to take in defining a genetic algorithm is to decide
how to represent the possible solutions to the problem as gene
sequences. In biology, a gene codes for some property of the individ‑
ual. In a genetic algorithm, a gene codes for some property of the solu‑
tion we seek. (Indeed the correspondence betweenthe biologicalworld
and the computationalone is closeenough that weoftenfind ourselves
m i x i ngbiological and computational terminology).

In our maze program, an individual w i l l represent a path through
the maze,and a gene wi l l code for a simple step along that path. The
problem is to decide what a gene should represent. Several natural
choices suggest themselves; we could have four genes - north, south,
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east and west, which wecould code witha character (N, S,Eor W). Each
gene would then representa step of ‘oneunit’ in the direction indicated
by the gene. For example, for the maze in Figure 1, one path from the
bottom left to the exit (top r ight) is
NNNNEEEEEEEEEE WWWWWWWWNNNEEEEEENNNNEEEEEE.
(Notice how we think of this sequence of characters as both a path
through the maze and asthe genetic code of some virtual creature in
an art ificial world).

Another possibility,which might take up less space for many types
of maze, would be to have a more sophisticated set of genes. Wecould
encode the number of steps in a part icular direction as well as the
direction itself. Using this approach the individual above would be
represented as N4E12N3W10N3E6N4E6.

Alternatively, we could use a gene to code for changes in
direction. Wecould call this geneR and it could code for rota‑
t ion through 90degrees anticlockwise. Add to this anumber n
to code for n steps forward in the direction we are facing, and
the representation is complete. Assuming that we start off fac‑
ingnorth, the above would be represented by the genetic code:
4RRR12R3R10RRR2ZRRR6RORRRO.

There wil l always besome speed-efficiency considerations
to betaken into account,and the way werepresent an individualwi l l
have a profound impact upon the effectiveness of the mat ing and
mutation that takes place in our genetic algorithm, as we shall see
later. Wehave chosen the second representation, because it is simple
to code and quite efficient in terms of storage. These are important
features, since one of the drawbacks of the genetic approach is i ts
intensive processing in both space and time.

In order for our algorithm to movebeyond the original randomised
population of candidate solutions, we need to define how new indi‑
viduals wi l l beevolved.The simplest way wecan produce a new solu‑
t ion is by muta t ing an existing one.

Mutat ing solut ions
Mutation simply means selecting some individuals and alter ing their «
genetic code in somerandomway. It isan importantprocess in allgenetic
systems: without i t ,no new ‘ideas’wouldenter the system,andwe would
bestuck with the characteristics of the random start ingpopulation.

There are numerous ways to mutate an individual, depending on
the type of solution we are t r y i n g to find. The most simple type of
mutation is to pick an arb i t ra ry b i t in an individual’s gene sequence
and flip i t . An alternative technique, that works very well w i th prob‑
lems l ike our maze solver, is gene shuffl ing. Instead of introducing
‘new’ genes to an individual, we permute the order of the ex is t ing
genes, o r delete a gene and shuffle the remain ing genes up to take its
place. This is ideal for the maze problem, because we will frequently
have redundant genes that need to be removed ~ for example, an

muta te_ ind i v idua l = r a n d o m ( n o _ o f _ o r g a n i s m s ) ;

muta te_gene =  random(no_of_genes-1) ;
P o i n t To C o p y ( i n d i v i d u a l , c h i l d ) ;

CopyGeneToMove ( c h i l d ) ;

S h u f fl e G e n e s A l o n g ( c h i l d ) ;

P l a c e G e n e C o p y ( c h i l d ) ;

= assess_unfitness ( c h i l d ) ;

i f  ( u f < s u n fi t n e s s [ i n d i v i d u a l ] )

{ P l a c e C h i l d ( c h i l d )  ;
u n fi t n e s s [ i n d i v i d u a l ] = u f ; }

L ist ing 1- Mutat ing a sequenceof genes v ia gene shuffling.
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/ * s e l e c t a n i n d i v i d u a l t o m u t a t e * /
/ * s e l e c t a g e n e t o s h u f fl e o u t * /
/ * c o p y a n i n d i v i d u a l , r e f e r t o i t a s a c h i l d * /
/ * c o p i e s t h e g e n e t o b e s h u f fl e d o u t * /
/*moves t h e o t h e r g e n e s a l o n g , fi l l i n g t h e g a p * /

/ * p l a c e s t h e c o p i e d g e n e a t t h e end o f c h i l d * /

/ * c a l c u l a t e s t h e u n fi t n e s s o f t h e c h i l d t /
/ * i f t h e c h i l d i s fi t t e r t h a n t h e o r i g i n a l * /

/ * u p d a t e s o l d i n d i v i d u a l w i t h new c h i l d * /

T H E M A T I N G G A M E T E C H N I Q U E S

instructionto gonorthwhen wearealready at the top of the maze.By
shuffling such a gene out, we remove it without disrupting any bene‑
ficial gene sequences that may precede or follow it .

The mutationprocess wecome up with is of course closely related to
how we choose to represent individuals. Suppose wehave managed to
breeda pathwhich fails to reachthe exit by only asingle step. In this sit‑
uation we are very close to a good solution, so we want very few muta‑
tions to be required to reacha better solution. Muta t ingN7 into N8 wi l l
takefour bit flips, whereas mutatingNNNNNNNE into NNNNNNNNwi l l take
at most two. Socombiningbitflipping with the first generepresentation
may not beaseffective aswith the second.

Turn ing to the third representation, we can see that we have three
gene sub-sequences which are each really coding for a single
gene, namely R,RR, and RRR. In this case, gene shuffling wi l l
tend to behave more l ike b i t flipping, since it may disturb clus‑
ters of R genes.

Once we’ve chosen a technique for producing a mutation,
the nextstep is todecide how many individualswi l l bemutated
from one generation to the next, and to what extent each indi‑
vidualwil l bemutated. If we havetoo muchmutation, thenour
genetic algorithm will become dominated by random changes

and no species wi l l have time to develop. In the mostextremecases, the
algorithm wil l simply degenerate intoa random search of the solution
space ‐ we wi l l be t r y i ng to produce Hamlet wi th a few hundred mon‑
keys andtypewriters. On the other hand, if we set the mutationrate too
low, our algori thm m a y take much longer than necessary to find an
appropriate solution, and m a y miss out on better solutions simply
becausethey arenotclose to the individuals in the original population.

The fitness function
The ‘understanding’ embodied in a genetic algorithm is ent i re ly
boundup in the fitness function, which takes an individualasa para‑
meter and calculates anumerical measurement of how gooda solu‑
t i on that individual represents. By themselves, the processes of
m a t i n g and mutation take no account of the quality of the solutions
they produce. By defin ing a fitness function, the algor i thm can eval‑
uate new solutions against the o r i g i na l populat ion, and choose
which solutions to preserve.

For our maze problem, it w i l l in fact be easier to measure the un/it‑
nessof an individual,ratherthan itsfitness, because it iseasier to quan‑
t i fy the measure by imposing ‘penalty scores’ (o rfines) on badfeatures
of solutions.These penalties reducea solution’s reproductionpotential,
sothat heavily penalised(ie less fit) solutions wi l l not survive.

Asa resultof this strategy,you wi l l see that the systemfirst finds one
or more routes through the maze, and then refines them to find the
shortest sequence of steps an individualmust take toreachthe exit.We
refer to these two stages as exploration and refinement.



T E C H N I Q U E S T H E M A T I N G G A M E

Duringthe exploration stage, each solution is penaliseda default
of 100000 points for not finding the exit ( i f it had we would be in the
refining stage). Solutions are rewarded for the number of locations
they visit, encouraging them to spread throughout the maze,
sothat one of them will (eventually)find the exit.

When the exit has been found, we switch to the refining
stage, anda different set of penalties: solutions that have not
found the exit by this stage arefined a default of 30000 points.
In addition,al l solutions arecharged 1point for bumping into
walls, and50points for every instruction (gene)that they use.
Al lof these values areadjustable, soyou can experiment with
our presetsolution.

Wenowhavethemeansto introducenewsolutions to ourpopulation,
andassesstheir fitness.But themost importantprocess in evolutionary
systems (bothnaturaland artificial) is, of course, mating.

Let's do it
Birds do i t , bees do i t , educated fleas might consider it and genetic
algorithms do it (vir tual ly) all the time. Mating merges two individ‑
uals into a new individual, which shares some of the characteristics
of each of its parents. The idea is that fitter mergings (children) wi l l
replace less fit solutions, and then breedeven fitter children. Or so it
should be, if weget the conditions for mating r ight.

At the lowestlevel,matingtwo individuals involvescombiningsome
genetic information from each to produce the child. In our maze pro‑
gram, we couldchoose to performmatingby copyingsub-sequences of
each parent'sgenes to the child,switchingbetweenparentsat random.
Of coursethere is noreasontoconformto ratherdullandconventional
forms of mating. Our solutions have no gender: they are hermaphro‑
dites,able to matewith asmany individuals asthey please. In general,
we have found that mat ing more than two parents does not appear to
have any advantages over the basic model, but this may be a property
of the kinds of problemwhich wehavebeensolvingwith genetic algo‑
rithms (see ‘The electric ant’,EXE,December 1996).

Whichever matingstrategy wedecide to adopt,wewil l haveto com‑
bine it with a methodof child placement. The question is: ‘which indi‑
vidual in thepopulationshoulda child replace?’ Thestrategy weadopt
for child placement will havea critical impact uponthediversity of the
populationwebreed,and it is important to allow morethan one species
of solution to evolve.

Diversity of species
Forourpurposes,a species isaset of individualswhoeachshareasim‑
i lar genetic code. The dividing line between different species might
seema l i t t le fuzzy in principle, but in practicethings are usually
clearer.This is becausethe circumstances wil lmake certain individu‑
als noticeably more fit than others, with the inevitableconsequence
that species will cluster around these ‘better’ solutions.

It is important to encourage species diversity, since it often happens
that a species which is evolving towards the very best overall solution
takes longerto arriveat the ‘globalmaximum’thanotherspecies which
are in i t ia l ly more successfulbutdestined to become stuck in anevolu‑
tionary rut. In our example,we may evolve a route to the exit early on
in the development of the population, wi th the consequence that a

| i n t fitness(individual i) =
i f (exploration_mode) return 100000 - l o c a t i o n s _ v i s i t e d ( i ) ;

|else return ! ( f o u n d _ e x i t ( i ) ) * 3 0 0 0 0 + b u m p s ( i ) + length(i)*50;
Listing 2 - A penalty-imposingfitness function.
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specieswill grow up aroundit.Weshouldnotallow this species to com‑
pletely take over the population, asthere may beanother route to the
exit which isshorter,butwhich the populationhasyet todiscover.What

we have to do is to allow lessfi t species to survive longenough
to achieve their full potential, while t i l t ing the odds in favour of
fitter individualswithineachspecies, thereby ensuring that the
species moves forward towards ever greater fitness.

A lot of research work has been undertaken to address the
problem of promoting species diversity (both in the natural
world and the computer laboratory). Fortunately for our maze
program,wecanmaintaindiversity by choosinga replacement

strategy which ensures that a new individual replacesa similar one in
the populationasa whole.

As we explained last month, a simple way of achieving this is to
makea child replacea less fit parent. This works because parents are
guaranteed (by the mating process)to be genetically similar to their
children, and are therefore of the same species.

In our maze program you wi l l see species emergingwhen there are
two or moredifferent pathsaround someobstacle: for each path, there
will be an optimal route around whicha species wi l l evolve. This is
particularly evident when you definemazes with more thanone route
to the exit.

Generic genetic algorithms
The principles of the genetic approach to problem solving and opti‑
misation have been extended to address a wide variety of applica‑
t ions, a l l shar ing some form of mat ing, mutat ion and fitness
assessment. The similarities between different applications are in
fact so great that it might lead us to suppose that we could design
a generic system for use with many different applications. Using
such a generic genetic algor i thm, the programmer need on ly be
interested in the issues of data representation, mating, mutation
and fitness assessment, leav ing a generic genetic engine to take
care of the underlying search for solutions. The UNL computing
research group is working on just such an engine, wi th a range of
handles for altering the representation and mutation of solutions,
the rate and type of reproduction,and the strategy for placing chil‑
dren into a population.

Currently, such systems exist in only the most primitive form, but
our ultimate hope is that, in the future, wewill not need to tell a com‑
puter how to achieve a certain result, but instead simply tell it what
properties we want the result to have. Perhaps the next great leap in
the evolution of computingwil l consist of neither hardwarenor soft‑
ware, but geneware ‐ evolved solutions that we may not even under‑
stand, but nonetheless are perfectly suited to our problems. a

The mazeprogram anda sample mazeare availablefor downlaod
from http://www.unl.ac.uk/~mark/students/kopec/exearticle.html,
andfrom EXE’sf t p andsite.

Mark Harman is director of researchat the Schoolof Computing,
Universityof North London.He is currently working with Chris
Kopec to see if genetic algorithms can beapplied to theproblem of
program slicing (See EXE, October 1996), and to build thegeneric
genetic enginedescribed in this article. You can email himat m.har‑
man@unl.ac.uk.

ChrisKopec is a lecturer in computingandmathematics. Hehas
recently completedan MSc in Computing at the Universityof North
London. His thesis, ‘Optimisation:a genericgenetic approach’ isavail‑
ableon-lineat http://www.unl.ac.uk/~mark/students/kopec/msc.html.
He canbe contactedat 100556.2714@compuserve.com
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The private life of the
Delphi component library

hen Delphi firs t appeared, anumber of developers (myself
included)spent some time musing about the possibility of putting

the VCL library - components and all - into aDLL.The advantagesof
this were clear - it would make compiled Delphi applications very
much smaller, and mean that a group of different applications could
share the same component DLL. I knew that in principle it must be
possible to do this, becausewithin five minutes of gettingmy first Del‑
ph i 1beta, I 'ddiscovered that the component l ibrary, COMPLIB.DCL
was noth ing more than an ordinary Windows DLL. Every time you
add or remove components from the library, it gets rebuilt by the IDE
and renamedwith aDCLextension.Whenever you placeacomponent
onto a form at design time, you're actually usinga real live VCL com‑
ponent ‐ which just happens to live inside a DLL. I reasoned that if
the IDE could work this magic, it must be possible for an ordinary
application to do the same. After all, there’s nothing fundamentally
special about the Delphi IDE- it’s an ordinary Delphi programwhich
happens to know how to ‘drive’ COMPLIB DLL.

In the end, I gave up onmy quest to get the VCL library in to a DLL
because of the largeamount of work involved. In retrospect, I ’mglad
that I did, becauseDelphi3 nowsports this capability for free through
‘packages’. Nevertheless, I remained fascinated by the implementa‑
t ion details of the Delphi component l i b ra ry and this article is
intended to bring together much of what I discoveredon my travels.

IntroducingGrandpa Tinterface
The Delphi 1and 2 IDE’s both communicate wi th the component
l ibrary (andw i th experts, version control systemsand the l ike) using
a number of documented and undocumented interfaces. What a l l
these interfaces have in common is that they a l l inherit from T I n ‑

t e r f a c e . S owhat’s special about the T I n t e r f a c e class? To answer
that question, we need to takea look at how this interface is defined.
The fol lowing class declaration is taken from VIRTINTFPAS, par t of
the VCL source code.
T I n t e r f a c e = c l a s s
p u b l i c

p r o c e d u r e F r e e ;
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The Delphi IDEand component l ibrary

may seem like an inseparable pair, but

behind closed doors they are more like

two ral lying tennis players than wedded

companions, as Dave Jewell explains.

p r o c e d u r e R e l e a s e ; v i r t u a l ; e x p o r t

i o n G e t V e r s i o n : I n t e g e rf e x p o r t ;

e n d ;

Doesn't look too exciting, does it? This interface simply defines
three methods, F r e e , R e l e a s e and G e t Ve r s i o n . Notice that the
Re l ease and G e t V e r s i o n methods are defined with the e x p o r t
specifier,meaningthat they can safely beusedacrossDLLboundaries
( the compiler automatically generates prologue/epilogue code to
ensure that the DS register is set correctly when call ing an exported
rout ine) . In addition, the TInt er f a c e class provides its own version
of the F r e e method, which is called in preference to the usual TOb ‑
j e c t . D e s t r o y routine.

Things get a b i t clearer when we see how TInter face is used.
Below, you can see the definition for the TISt r e amclass from VIRT‑
INTFPAS. (By convention, many Borland classes which inherit from
T I n t e r f a c e beginwith ‘TI’ rather thanjust ‘T’, to indicate that they
are interfaceclasses and ‘DLL-safe’). The T I S t r eam class serves as a
virtual, abstract interface to some sort of physical byte stream.
T I S t r e a m = c l a s s ( T I n t e r f a c e

p u b l i c
f u n c t i o n R e a d ( v a r B u f f e r ; C o u L o n g i n t ):

L o n g i n t ; v i r t u a l ; expo: a b s t r a c t ;
f u n c t i o n W r i t e ( c o n s t B u f f e r ; C o

L o n g i n t ; v i r t u a l ; e x p o r t ;

f u n c t i o n Seek ( O f f s e t :

L o n g i n t ; v i r t u a l ; e x p o r t r a c t ;

f u n c t i o n G e t M o d i f y T i m e : L o n g i n t ; u a l ; e x p o r t

a b s t r a c t ;
e n d ;

If youexamineeachof the four definedmethods, you'll see that they
all have the attributes v i r t u a l , e x p o r t and a b s t r a c t . MostDelphi
programmers w i l l be familiar wi th the virtual specifier, and I’ve
already explainedwhat e x p o r t does, but what about abs t ract? Well,
it tells the compiler to point the correspondingVMT functionpointerat
a n internal l ibrary routinecalledA b s t r a c t . I t turns out that this rou‑
tine displays a run-timeerrormessageand terminates theapplication!
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The point, of course, is that you’d never want to instantiate an
object of a class which defines abstract methods. Rather, the
T I S t r e a m class i s a sort o f template which defines the desired inter‑
face, but leaves the implementation to some derived class. This idea
of an abstract interface definition wil l be familiar to C++ and Java
developers, andDelphi3evenoverrides the interfacekeyword soyou
can use it to work wi th COMobjects.

There is an important po in t to note: oncea ‘v i r t ua lexport abstract’
method has been declared, any subsequent implementation of that
method in a derived class w i l l automatical ly inher i t the export
attribute, thusmaking it suitable to useasan interfacemethodacross
a DLL interface.

Fun for a l l t he family.. .
Havingmet the grandparent(s), it’s now time to introduce ourselves
the rest of the family. Firstly, let’s look at the documented T I n t e r ‑

f a c e classes. The ISTREAMS.PAS file contains two stream classes
that inheri t from T I S t r e a m , T I M em o r y S t r e am andT I F i l e S t r e am ,
which provide memory-based and fi le based streaming faci l i t ies
respectively. The Delph i IDE i tse l f makes extensive use of the
T I S t r e a m class when communicatingwi th the component l ibrary.

Thefile VCSINTFPASdefinesanothermemberof the family, TIVC‑
SC l i e n t . This class encapsulates a l l the functionality needed by the
versioncontrolsystem. In order to getareferenceto aVCS client object
(remember, in Delphi an object reference is just a far pointer to the
object), the Delphi IDEcalls a knowninitialisationroutine in the VCS
DLLandreturnsthe client object reference.You'll see that a very sim‑
i lar approach is usedwhencommunicatingwith the component library.

Delphi’sadd-onexpertsare handledby the T I E x p e r t class defined
in EXPTINTFEPAS.As with the VCS sub-system, expert DLLsare ini‑
tialised by calling a known entry point in the DLL which returns a
reference to an expert object.

This raises an interestingquestion: if these returnedobject refer‑
ences are what the IDE uses to ‘pu l l the DLL’s strings’, how does the
DLLcode get to pull the IDE’s strings asandwhen needed? For exam‑
ple, aVCSDLLmightwant to determinewhichfiles are associatedwith
a given project, or save i t . In order to achieve this, the IDE passes an
object reference to the DLL’s initialisationroutine.This is a reference
t o an object o f typeT IToo1Se r v i c e s , defined i n TOOLINTEPAS, and
it’swhat the IDEprovides to allow add-on tools to make use of its ser‑
vices. (Youneedto beclear about this. TIToo1Services is all about
providingIDEservices to toolDLLs- it hasnothingdirectlyto dowith
the services providedby the tools themselves).

You can see from this that you’ve got a sort of symbiotic two-way
contract: the IDEpasses it’s owncontrol interface to the add-onDLL,
and it gets the DLL's control interfaceback in return.

Figure 1- The documented interface classes.
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ph i IDE establishes a two-way contract w i th COMPLIB.DCL. Delphi
1.0calls a specialDLLroutinecalledCOMPLIB0027, passingan object
reference to i t , and expectinganother one in return.

Note:Maybe you’re wondering why Borland chose a l l these weird
andwonderful DLL initialisationnames suchasCOMPLIBO0027, INIT‑
EXPERT0012, and INITVCS0011.The reason is simple - the numeric
part of the functionnamewas originally used to encode the number of
VMT entries in the object returned f rom the funct ion call. As the Bor‑
landdevelopment teamworked in parallelon the IDEandon subsidiary
DLL's,they changed the function name each time a new methodwas
added to the returnedclass type. In thisway,they implementeda crude
form of version checkingwhich helped ensure that the IDEand those
other DLLshadsimilar views about the objects involved!

When it calls COMPLIB0027, the IDE passes an object of type
T I A p p B u i l d e r and gets backa reference t o a n object o f type T L i ‑
b r a r y . This class inherits from another class called T I L i b r a r y
which (surprise, surprise!) inherits from T I n t e r f a c e . Thus, a swi th
the documentedadd-onDLLs,the IDEgets a T L i b r a r y interfacewith
which it can manipulate the l i b ra ry and the l i b ra ry gets a T I A p p ‑
B u i l d e r interface which it can use to interact with the IDE.

Lis t ing 1 shows Delphi 1.0’s T I L i b r a r y interface, which acts as
the foundation stone for T L i b r a r y . Understandably, the actualT L i ‑
b r a r y implementation adds a number of private internalmethods,
but these can’t be accessed from the Delphi IDE because they’re not
present in the T I L i b r a r y interface. (Incidentally, for the sake of
brevity, I haven’t included the v i r t u a l , e x p o r t , a b s t r a c t speci‑
fiers in Lis t ing 1,but bear in mindthat they are there).

The T I L i b r a r y interface introduces a number of new data types
wi th which you may not befamil iar with. For example, TIModule is
aDLL-saferepresentationof amodule,TL ibFormrepresents a design‑
t ime form, andsoon.Muchof the time, the component l ibrary acts as
a ‘server’,w i th the IDEas its ’client’.When you’re sat in front of the
IDEandyou’re addingcomponents to a form, it’s naturalto think that
both the form and its components aremaintainedby the IDE. In fact
this isn’t so; when you create a form in your project, it’s the compo‑
nent l ib rary which actual ly owns the form, and adds components to
i t . Thewhole businessof manipulatinga design-timegr idandits com‑
ponents is performedwithin the COMPLIB.DLL.

Borrowing from the library
Youmightbewonderingwhere all this extra functionality comes from.
If you look at your Delphi directory layout, you’ l l find that there’s a
directory called LIB. This contains not only compiled versions of the
standardVCLunits,butalsoDCUfiles for a numberofproprietaryunits
suchasLIBINTELIBMAIN,andsoon.Whenever the component l ibrary
gets rebuilt, these files are included into the DLLalong with whatever
components might be installed. It’s thesemystery units which provide
the design-time functionality I’ve beendiscussinghere.

So, let’s take a quick peek at the T I L i b r a r y interface. I won’t t r y
to describe what each call does; rather, we’ll jus t look at some of the
more interesting highlights. As I ’msure you’ l l appreciate, when you
install components into the l ibrary, it ’s possible to implement more
than one component w i th in the same Pascal source file. From the
viewpoint of the component l i b ra r y, each installed source file is
referred t o as a module.When you call Ge tModu l eCoun t , the return
value indicates the numberof modules (units)current ly installedinto
the component l ib rary. If you’re famil iar w i th the documented
T I To o l S e r v i c e s class, you’ll know that i t too has a method called
Ge tModu l eCoun t ,which i s implementedby calling the Get Module‑
C o u n t routine in CompL ib , the IDE’sactiveT L i b r a r y object. I n just

47



T E C H N I Q U E S  D E L P H I  C O M P O N E N T  L I B R A R Y

the same way, the Get Modul eName method i n TIToo1S e r v i c e s ends
u p calling the method o f the same name i n the T L i b r a r y class. This
returns the name of a given module, given it’s index number.

t y p e T i L i b r a r y = c l a s s ( T I n t e r f a c e )
f unc t i on C r e a t e F o r m ( A M o d u l e : T IModule; c o n s t AFileName:

S t r i n g ;
E x i s t i n g : B o o l e a n ; c o n s t AFormName: S t r i n g ) : T L i b F o r m ;
f u n c t i o n C r e a t e F r o m S t r e a m ( A M o d u l e : T IModule; c o n s t

AFileName: S t r i n g ;
I s t r e a m : T I S t r e a m ) : T L i b F o r m ;

p r o c e d u r e DesignerOpt ionsChanged;
procedure E d i t A c t i o n ( A c t i o n : T E d i t A c t i o n ) ;
f u n t i o n F i n d F i l e ( c o n s t Fi leName: S t r i n g ) : T L i b F o r m ;
f u n c t i o n GetAct iveForm: TLibForm;
p rocedu re Ge tC lassUn i t s ( c o n s t ClassName: S t r i n g ;

P roc : T G e t S t r P r o c ) ;
f unc t i on GetCompClass ( I n d e x : I n t e g e r ) : TCompClass;
f u n c t i o n GetCompClassCount: I n t e g e r ;
p r o c e d u r e GetCompHierarchy ( P r o c : T G e t S t r P r o c ) ;
f u n c t i o n GetComponentBitmap: HBitmap;
f u n c t i o n GetEd i tS ta te : T E d i t S t a t e ;
f unc t i on GetModuleCount: I n t e g e r ;
f unc t i on GetModuleName ( I n d e x : I n t e g e r ) : S t r i n g ;
p r ocedu re G e t P r o p e r t i e s (PropKind: TPropKind;

P r o c : T G e t P r o p P r o c ) ;
f unc t i on GetSelect ionName: S t r i n g ;
f unc t i on G e t S e l e c t i o n Ty p e : S t r i n g ;
p r ocedu re HideWindows;
p r ocedu re IsDesignMsg ( v a r M s g : T M s g ;

var Handled: B o o l e a n ) ;
f u n c t i o n I s To p m o s t F o r m (Wnd : h W n d ) : B o o l e a n ;
p r o c e d u r e ModalEditDone (Retu rnWindow: T w W i n C o n t r o l );
p r o c e d u r e Ra iseExcep t i on ( c o n s t Message : S t r i n g ) ;
p r ocedu re ShowWindows;
p r ocedu re SetLockState ( S t a t e : B o o l e a n ) ;
p r ocedu re SetPro jectName (Name: S t r i n g ) ;

Listing 1-T h e TLibrary interface from Delphi 1.0.

Designed and implemented in the UK
byRob Lucas and Barry Standen for
Keylink Computers Lid
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© CIRCLE NO. 242

In order to get access to the actual components themselves, you
use the GetCompClassCount and G e t C o m p C l a s s methods.The first
returns the total number of installed components in the library, and
the latter returns an instance of the undocumented interface type
T C o m p C l a s s for a specific component. This instance shouldn’t b e
confused with an instance of the component itself. Rather, it’s an
encapsulation of component-related informationwhich is usedby the
IDEand the componentl ib ra ry to manipulate the component. One of
the methods o f TCcompClass i s G e t M o d u l e I n d e x , which can tell u s
which host unit contains the implementation of the component in
question. Another method gives us the default palette page for this
component anda third, G e t BitmapPos, is used to index into a com‑
munal bitmap which is maintained by the componentlibrary. This
bitmap can b e accessed through the G e t C o m p o n e n t B i t m a p method.
You might be forgiven for thinking that this routine returns a small
bi tmap - the bitmap used by Delphi to ident i fy a particular compo‑
nent on the Component Palette. In fact, it returns a rather large
bitmap which contains the component images for a i l the currently
installed components. The IDE uses the aforementioned Get ‑
B i t m a p P o s methodto determine the position of a particular compo‑
nent’s imagewithin this bitmap.

The HideWindows and ShowWindowsroutines are principal ly
usedwhen the application underdevelopment is executed,or when it
stops executing. In order to reduce screen clutter, the Delphi IDE
hides the Object Inspector,the Alignment palette and the Component
L i s t window ( i f v is ib le )and then calls CompLib ’s HideWindows
method to hide any design-time forms that are visible. The process is
reversed when an application stops.

H: text is embedded in your
source by writing comments in

event procedures, which means...

ffortless creation of your helpfile,
which is already integrated with

your application via the Context IDs.

a euzeehersion control using
conditional compilation. Plus pro‑

duction of User Manual in RTF.DelphiTopic

roduce Help without a separate
development phase. Do your

application and Help development
within VB or Delphi.

re TForml.ButtonlEnter (Sender (PA useful tool indeed, (EXE July 96).
e
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As I mentioned earlier, the design-time forms are owned by the
component l ibrary and not by the IDE. Consequently, the IDE has to
keep track of the active form through the Get Act i v e F o r m method.

The interactions between the IDE and the component l ibrary are
sometimes reminiscentof a lengthy volley at Wimbledon! Forexample,
imagine that you right-click on a form (owned by the library). The
librarycode wi l l pop-upa speedmenufor the form. This menuhasbeen
created by (and is managed by) the library, but when you click on the
Creation Order item (for example), the l ibrary code calls a method of
T I A p p B u i l d e r (specifically ExecDes ignD ia log ) , passing i t a verb
which tells it which design dialog to display. To cut a longstory short,
th is results in the IDE creat ing a new T F o r m ( o f type T C r e ‑
a t i o n O r d e r D 1 g ) ,butnotbefore i t hasfirst called the library’s Get A c ‑

t iveForm to verify that there’s actually anactive form out there.
This ping-pongbehaviour is carried to extremes in the case of run‑

time exceptions. If an exception occurs while the IDE is executing a
T I A p p B u i l d e r method call from the l ibrary, then i t releases the
exception locally (ie within the IDE)andcalls another methodof T L i ‑
b r a r y , R a i s e E x c e p t i o n , which causes the component l ibrary t o
raise the exception again, back where it belongs in the component
library.The same situation pertains if the l i b r a r yis e x e c u t i n ga TLi‑
b r a r y method on behalf of the IDE.

Returningto List ing1,the Get Select i o n N a m e andGetSe lec ‑
t i o n T y p e methods are extensively used by the Object Inspector. As
you make selections on the design-time form, the Object Inspector
updates to show the name and type of the selected item(s), us ing the
two aforementioned methods. In the same way, the G e t P r o p e r t i e s
method is used to returna list of properties relating to the currently
selected methods, which is used to fi l l the Object Inspector window.

HeyeDeliphi
S t e p  u p  t o  a

inelal p r o g r a m e

L I B R A R Y

Because the numberof propertiesassociated with a given Delphi con‑
t rol is arbitrary, this method uses a call-back procedure which is
called once for each property. Internally, the component l ibrary code
uses the G e t C o m p o n e n t P r o p e r t i e s rout ine (see the
DSGNINTFEPAS VCL source file) to enumerate the available proper‑
ties and invoke the call-back routine for each encountered property.

There’s a lot morethat could besaid about the interactionbetween the
IDE and the component library, but by now you should be getting the
idea.My aim in writ ing this articlewas to give you a feel for the intrigu‑
ingdouble-act which is continually goingon between these two major
components of the Delphienvironment. At the same time, I wanted to
give you a deeperappreciationfor the sort of complex systems that can
b e built using T I n t e r f a c e a sa basis. I n many ways, Delphi’s T I n ‑

t e r f a c e mechanism is much superior to traditional, C/C++ based
DLL calls. If you include the abstract interface class definition unit in
both theapplicationandthe DLL,then you get automatic type-safe link‑
ing without the need for name mangling. Also, because of the inher‑
ently object-oriented approach, the DLL only ever needs to export a
single, named initialisation routine irrespectiveof the degree of com‑
plexity between the call ing application and the DLL. Do be careful,
though, to follow Borland’s example and ensure that run-time excep‑
tions arecorrectly ‘fielded’ in theappropriatemodule.

DaveJewell isafreelanceconsultant, programmer andtechnicalauthor
specialising in low-levelsystemsprogramming, development systems
andcompilerdesign. He is the author of ‘InstantDelphi’ published by
Wrox Press. You can contact Daveasdjewell@cix.compulink.co.uk.

dit for Windows™ with its integration packages
and 2.0 will greatly reduce your coding time.

d Multi-Edit will add itself to the Delphi tools menu. A
| menu w i l l bea d d e dto Multi-Edit, allowing you to control the
DEfrom Multi-Edit including launching compiles and on‑

Multi-Edit wilt automatically keep itself in synch with the
vi IDE, allowing you to switch back and forth between the

without losing your place! Delphi specific smart indenting,
and templates can reduce your keystrokes in

m a y 1 9 9 7
© CIRCLE NO. 243



SystemArchitect BringsYour Company to theFutureof
Application Development,withoutAbandoningItsPast.

System Architect the Price/Performance Leader...
and Your Gateway to O-O.
It single-handedly solves y o u r company’s traditional application
development challenges quickly and accurately and makes the
t r ans i t i o n to Object-Oriented smooth and easy

Using Sys tem Architect’s u n i q u e Shared Repository, y o u can
©use all of today’s m o s t popular modeling techniques
¢ share and re-use data without duplication ofeffort
©quickly integrate object-oriented analysis i n t o your
development projects

System Architect can be easily modified and extended to
support your u n i q u e modeling and code generat ion requirements.
Sys t em Architect def t l y supports your projects, taking you to a
new plateau of increased productivity and cost-effectiveness

With System Architect, y o u eliminate the need f o r multiple
products to accomplish y o u r tasks. It’s the off-the-shelf solution
y o u can c u s t om i z e to fit your precise requi rements

Just Beginning Your Development Project?
SA/Process Manager sketches the ultimate blueprint. It walks y o u

through each stage of application development ‐ from planning
A/Process Manager guides y o u throughto implementation.

<A POPKINSOFTWARE
ZS & SYSTEMS, LTD.
Real Tools For The RealWorld.
Now with Internet Model Generation.

structured analysis and design, data modeling, and object-oriented
pro jec t s with clear, step-by-step advice on what to do, how to get
it done, and when to do it. Customize SA/Process Manager to
su i t y o u r needs, and tailor it to y o u r u n i q u e development scena r i o .

Get Your Hands on the Best Family of Enterprise Development
Tools Available Today.
Since 1986, Popkin Software has engineered high performance,
low-cost software tools fo r the public and private sectors
Our award-winning software supports CODE aka
today’s m o s t popular methodologies. @ Fay } ee kK

Popkin Software supports your rad Vi
enterprise development needs by employing all m a j o r BPR,
structured analysis and design, data modeling, and object-oriented
methods in one extendable multi-user repository. And we provide
comprehensive train ing to ensure y o u r team builds effective,
lasting solutions right o u t of the box.

Call Popkin Software today and
r e c e i v e o u r free in fo rmat ion pack.
For more information, or to

, al

> CIRCLE NO. 244



“I probably would have smashed myPCby
now y it weren't f o rMKS Toolkit. It's saved
myjob, myfist, andcertainly myPC.”

INFORMATIC EK MAGAZINE

Ask any of our 450,000 customers worldwide about moving from UNIX
to Windows NTwith MKS Toolkit - they'll say it’s a snap

MKS Toolkit's cross-platform consis tency allows developers to jump from
UNIX to a PC environment and be instantly productive. Don't sacrifice
y o u r UNIX programming power when y o u advance to NT. MKS Toolkit
gives y o u comprehensive commands and utilities y o u already know ‑
all running native in your new NT environment. Benefit instantly from
this award-winning software that's earned MKS applause from respected
technology experts worldwide

MORTICE KERN SYSTEMS INC.

MKS France: TEL +331 MKS G e r m a n y

MKS and MKS Toolkit

M a n a g i n g  C h a n g e

EL+49 711 167140

are registered trademarks of Mortice

Webmasters Take Note!
MKS Toolkit, now with Perl, makes
your job a snap too! You can create new scripts in y o u r NT environment
and port CGI-bin scripts from UNIX to NT
rewriting, saving you valuable conversion time

- eei

There's no need for

MKS Toolkit is also a perfect fit for Java developers. Its ability to handle
long file names lets y o u support Java’s .class and .java extensions
No Webmaster should live without a copy of MKS Toolkit!

Call today! 0181948 5166 - or download our demo at
http://www.mks.com/solution/tk/demo

Grey Matter 01364 654100
Highlander 0181 316 5001
PTS Direct 01928 579900
QBS Software 0181 956 8000

01222 857018
0171 833 1022

Software Paradise
System Science

Mortice Kern Systems (UK) Ltd
Tel: 0181 948 5166 Fax: 0181 948 8948
http://www.mks.com
E-mail: uk@mks.com

MKS IncMKS Nordic: TEL +45 33 25 6555 TEL +1 519 884 2251

marks acknowledgecKern S y s t e m s Inc. All other

W i t h  I n t e g r i t y
> CIRCLE NO. 245



Bowling a goog!
In the second part of his series, Jules May introduces kinks wi th

Hermite splines, points out the most user fr iendly spline of all,

the Bézier, and redefines time to render spline surfaces.
L ast month we investigated splines in general terms, and lookedat

a specific type of spline, with Aitken’s algorithm. Aitken’s is good
for smoothinga set of points ‘automatically’, or in other words with
little or no user interaction. In many cases, though, we w a n t to pro‑
vide asmuch userinteractionaspossible. When planning car bodies,
for example, the designer may want to apply very small tweaks t o a
shape without havingto change the basic shape he’s already made. A
font designer, on the other hand, w i l l want some way to mix sharp
corners with smooth curves. For both of these applications, Aitken’s
wi l l not beenough,and we need a different kind of spline.

Hermitesplines
Imaginewe havea set of control points (eachat a certain position and
point in time, asdescribed last month),joined in sequence by straight
lines to form a controlpolygon. If an object travels along the control
polygon at a constant ra te , it wil l make very sudden changes in speed
and direction every time it moves from one segment to the next.
Instead, it could accelerate along an edge and brake to a halt as it
reaches the endof a segment, then t u r n to line up on the new segment
and continue in the same way. This way, there wil l be no sudden
changes in speed or direction at the joints, since the speed
is exactly zero at each one. Figure 1 shows a t-v
graph (a graph of one of the spline’s co-ordi‑
nates against t ime) for both of these cases.

At first sight, this doesn’t seem to be a
very useful spline. Although the object
is speeding up and slowingdown so
it doesn’t get rattled at the cor‑
ners, it still follows the orig‑
inalstraight linesof the
control polygon: we
don’t seem to
have smoothed
the o r i g i n a l
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polygon at all. But now comes the clever bit: in addition to the posi‑
t ion and time ateach control point, werecord the direction and speed
of the object as well, as in Figure 2.

The beauty of this system is that ( i f we wish) we can recorda dif‑
ferent speed or velocity dependingon whether we’re approachingthe
control point or leaving it. When the velocities are the same, the joint
is smooth, and when they are different, the joint is kinked. Figure 3
showsa familiar application of kinks.

Basis functions
How would you evaluate such a spline? First of all, it is clear that we
can evaluate each segment in isolation: weknowthe joints are smooth
(when we want them to be smooth), because the velocity of the spline
at each joint is defined by the shared control point.

As we saw last month, any cubic curve needs four pieces of infor‑
mation to define it ful ly. With Hermites, we have two positions and
two derivatives (indicated in Figure 2by the green dots and blue lines
respectively). One of our points has positionp, and derivatived,,and
occurs at time ¢,,and the other position p,,derivative d,, and time t,.

We'll take the same approach as we did last month, and find the
position sof the spline at time ¢,where ¢,< t< t,.At that moment,each
of the four pieces of information makes its own contribution to the
position of the spline. Wefind four functions which tell us exactly
what contributioneach makes,and multiply them by the information
itself. In more concrete t e r m s , s( t ) = P,(t).p, + P,(t).p, + D v. d , +
D,{t).d,,The four functions P,,,P,,D,,andD, arecalled the basis func‑
tions of the spline.

Consider, first, P,. We know that at time ¢,, s should be equal to
P, , ie p, makes all the contribution to s, and p, makes none. That
means that P,(t,) = 1.At time ¢,,p, makes al l the contribution to s,
andp, makes none, soP(t,)=0. Finally,weknow that unlessd, is non‑
zero, s wi l l be stationary at ¢,, so the derivative of P, at t, is zero, as
it is at t,.

Proceedingby similar reasoning, wecan form the following list of
requirements (see Equation 1 overleaf)and, from these, sketch the
graphs in Figure4and derive the solutions in Figure 5(which are not
halfasfierce asthey look).

To find several points in a segment, you compute the four basis
functions for the segment, with appropriate values of ¢,and ¢,. In the
case of uniformknot spacing, you canassumet, = 0and t, = 1,and cal‑
culate the functionsjust once ‐ you’ll see they become very muchsim‑
pler. Either way, you plug the functions into the cubic shown above,
and evaluate it for different values of t tocalculate the position of the
spline at different points. Youmight want to createa forward differ‑
ence evaluator, or a midpoint evaluator, asshown last month.

Crackinga Hermite is not much harder.You want to find a single
new pointat t, = (t,+ t,). Youcansee by inspection that P,(t,) = P,(t)

53



CodeBase 6.2
DBMS Power for C , C++, VB, Delphi a n d Java d e v e l o p e r s

Full xBase compatibility (including .NTX, .CDX, IDX
FPT, MDX, .DBT, . C G P& .DBF format's).

Full source code and royalty free distribution !
Unlimited Client/Server engine included.

; . H F Very Fast (query 1,000,000 records in under 1
Generates C++ Multiplatform app ’ s second) and equally compact.
(Windows, Windows 95, NT, OS/2, Mac,
Power Mac, Unix-Motif) ! 5 = as Free with CodeBase ‑

dBsee++ automatically generates source
code in MFC C++ and C++ Multiplatform.
100% Object oriented code !

Data Aware Custom
F =No Royalties ! = Controls and an xBase

Transparent access to DBF and SQL database (CodeBase compatible Report Writer.
specific version) !

Purify for NT
Purify ata ‘i ;y at a Glance For today’s complex software development projects,

@ Identifies execution errors and memory leaks run-time or memory access errors are some of the
within your application everywhere they occur. most difficult problems to solve.

: Reading or writing past the boundary of an array,
Enables developers to eliminate run-time prob- leaking memory unpredictably, using uninitialised
lems before they reach the end-user. memory with random contents; these potentially dis‑
| a cL fe astrous errors may take weeks to find and fix.mproves productivity and reduces training Purify solves these problems by combining the most
ee in an easy to PURIFY comprehensive run-time error checking available with
: i an easy-to-use graphical user interface.

Forget your memory problems with Purify, call 0181 316 5001 for a detailed info pack !

MKSInstallShield Express Source
The Worldwide Standard for Enabling .
Software Distribution to All Windows sai
Platforms.

MKS Source Integrity is a complete
software configuration manage‑
ment system designed to m a x i m i s e

Borland Visual dBase, Borland Delphi, Borland Paradox, What's more it involves virtually no
Optima ++, Borland C++ and MS Access! , learning, allowing you to quickly

. increase productivity, potect soft‑
The fast and easy way to create your installation when work- For a Free demo call: 6 assets, and guarantee overall
ing to deadline’s ! For more details call 0181 316 5001. 0181 316 5001 gou r c e code integrity !

Accusoft ImageGear
ImageGear - add comprehensive imaging support directly into your application !

a e ) TIFF, JPEG, PCX, TGA, PNG, DCX,
Bese rns, JFIF, Group 3, Group 4, Group 3 2D,

Over 45 Raster formats supported. f cc 4 CALS, IFF, IOCA,ASCII, PCD, IGF,

Scanning support including 32-bit drivers. = ir eae bekk Ca LVaie COT
Full support for display and printing ar | pe, Wie(GEM),meeo IMT
Sub-degree rotation @ PGM, SUN, PNM, PPM, PSD, RAS,
Sub-second decompress : SGI, WPG, XBM, XPM, XWD, DICOM,

. A . JBIG, ABIC, CIF
over 200 different functions etc.. ;

For comprehensive details on ImageGear, contact
The Pro Gold version of ImageGear gives developers Highlander Software Ltd the official European
the best functionality and speed on the market today ! Distributors on 0181 316 5001

HIGHLANDER = 2Tel: 0181 316 5001 Software Ltd ee
Fax: 0181 316 6001 a ee Se

All prices specifications and offers remain
e-mail:sales@highlander.co.uk subject tochange without notice.



PG)=1 Ré)=0 ZG)-0 HG)-0
RG)=0 BG)=1 Ze)-0 %G)-0
Dé)=0 DG)-0 B a ) Bé)-0
Dé)=0 Dé)-0 BG)-0 Bé)‑

Figure1- Mov ing a l onga splineat different speeds.

Figure2- The effect of velocity vectors at each control point.
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= ¥%, and that D,(t,) = - D,(t,) (which, for a knot spacingof 1,works
out to be!/s). It’s only slightly more difficult to work out the deriva‑
tive at thepoint: it’s

4-206), +BQ6)p, +06.)4,+D.6.)4,
Again, you can see from the graph in F i g u r e4that

# O( 2 - 2 0(1)
For a knotspacingof 1,that works out at -1%.
Withall these powers of two, you'd expect that crackinguniform

Hermiteswould beadmirably suitedto integermethods. In fact, one
of the b i gadvantages of uniformHermites is that integer evaluators
for drawing the splines are easy to construct.

For many purposes,Hermites are al l you need; they’re intuitive
andeasy towork with, andthey’re excellent formodellinganimation
(where each control point would represent a keyframe, defining the
position, velocity,and t im ing at that point). However, for modelling
shapes, Hermites have a b igdrawback which can catch the unwary
userandtheharriedprogrammeralike:they aresensitive to the spac‑
i n gof the knots.In thecaseof theAitken spline,youcanchangeevery
knotspacing in equal proportion,andthe splinewon’t change shape.
If you do that to a Hermite spline, the spline wi l l certainly change!
The reasonis thatwe've recordedavelocity at eachcontrolpoint,and
theknotsare spacedout in time.

Imaginetwocontrolpoints,eachwitha certainvelocity, and imag‑
inethat their knotspacing is suchthat thesplinecaneasily cross the
distancebetweenthem,as in thecentre graph in Figure6. If wepush
the knots closer together, the spline wi l l have to rush through the
interveningspacefrom onejoint to another,and if wemovetheknots
furtherapart, it wi l lhavetoslowdown,anddawdlebetweenthejoints
(see the other two graphs). In effect, a narrower knot spacing causes
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Spline surfaces
Whenwetravelalonga line,evena bendy linelikea spline,wehaveonly
twochoiceswhich direction tom o v e- forward and back.Wehaveone
degree of freedom,whichwecall ‘time’.Whenwe'removingover asur‑
face, wehave two degrees of freedom ‐ two different kinds of time, if
youwill ‐ whichwe'll calla n du.Everypointmusthaveaknot,as usual,
butevery knotmusthaveboth af and au definedfor it.Becauseof that,
wecan’t u s eacontrol polygonaswedidbefore:weneedto formacon‑
trol polyhedron,or a controlmesh.

FigureA shows a perspective view of a polygon mesh drawn over
theBéziersurface it defines,alongwith the ‘timeline’,which hasturned
intoa grid. Each lineon the grid hasfour points along it, so each indi‑
vidual linei scubic.Theoverall surfacei sd e s c r i b e da sbicubic,because
there are two degreesof freedom.

Calculating the shape of this surface proceeds in exactly the same

the effect of the derivatives to be amplified. This reaches its worst
expression when traversing the spline backwards (which is some‑
t imes a worthwhile th i ng to do). The spline wil l completelychange
shape, looping back around itself on every segment!

Bézier curves
Because they largely overcome the difficulties explained above,
Bézier curves have become the more popular form. With Béziers we
start just aswith Hermites, defining two points to represent the lim‑
itsof acurve segment.However, insteadof addingtwo derivatives, we
add two new subsidiary points. Unlike the case for Aitken splines,
these two points are approximated, rather than interpolated ( i e we
smooth the control polygonby fi l ing off i tscorners): see Figure7.Usu‑
ally, the control points are spaced equally in time (though we'll see
next month what happens when the knot spacings are unequal).

Wecan convert betweenBéziers and Hermitesvery easily:

Figure3- Blue pointsare kinked, green pointssmooth.
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way as before: we can write an expression in ¢and u, calculate a point
at aparticulartime{t,u} where t,<t<t, andu,<u<u,, orcrack thepatch
intofour smaller patches.

Becausethe principles are the most generally applicable, we will
explore finding a specific point at time {¢,u}. Any line on the time grid
with constant t (avertical line)or constant u (ahorizontal line)will bea
cubic.Not only that, if the surface is a Bézier surface,the cubicswill be
Bézier curves. We can evaluate the four curves of constant ¢for the
desired value of u, giving us four points defining a curvewhich wecan
then evaluate for thedesiredvalueof t. SeeFigureB.

You can see that, sincewe're only evaluating lines,the surface could
have ad i f f e r e n torder i nut othe order i n¢ ,for example aquintic int anda
cubic in u. Incidentally,youshouldbeable to satisfyy o u r s e l fthat it makes
nodifferencewhether weevaluate first in ¢or in u- the result isthe same.

Given that Béziersare sosimilar to Hermites,what are the advan‑
tages of using them? Firstly, many users find it easier to work with
positions rather than vectors, and for some applications the arith‑
metic is easier (we'l lsee later how to draw Béziersof any degree). But,
there’s something more important: Béziers have a property called a
convex hull .

Figure 8 shows the same curve segments as Figure 7. Imagine a
rubber band is stretchedaround the points describingeach segment.
The boundary of the rubber band contains an area, called the convex
hul l of the points. Having a convex hul l property means the entire
length of the spline curve is guaranteed to l ie inside this hull.

The convex hul l is important because it enables you to keep sepa‑
rate splines separate. Imagine you're drawing splines in aWindows
program:when an areaof the screenneeds repainting, you can ignore
any splines whose convex hulls are entirely outside the invalid area.
If you’re calculating collisions or intersections betweentwo splines,
you know that the splines can’t possibly overlap unless their convex

Figure4- Graph of the Hermite basis functions.
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Figure 5 - T h e Hermite basis functions.

Figure 6- The effect of changing knot spacing of a Hermite spline.

Figure 9-The Bézier basisfunctions.

hulls do. In short, convex hulls give you a cheap and
easy method o f p run ing curves without having to
calculate them in their entirety.

Calculating Béziers
The basis functions for Béziers are shown in Figure 9.
They are defined by groups of equations called Bernstein polynomi‑
als - you can read the theory if you w a n t ; there’s no space to explain
it in detail here. Instead, we’ll look at a very simple geometrical con‑
struction ‐ the deCasteljau algori thm ‐ from which you can calculate
the basis functions if you need them.

Figure 10shows the construction. To evaluate the posi t ion of the
curve at a time ¢where ¢,<t<t,, divide each line in the ratio «where
a= (t - t , ) / (t,-t,) (awi l l bebetween0 and 1). Join these points with
lines, and divide these lines in the same proportion. Keep going unti l
you've only got one point; that’s the point you’re looking for.

Crack ing a Bézier uses the same kind of approach, and we can
crack at a n y point along the length. Suppose we want a new main con‑
trol point whose knot value is ¢.Clearly, its position is s as we've cal‑
culated above. What are the positions of the subsidiary control points?
It turns out that the two segments are given by D , , d y 1 » $ and $,r ; , Q
P,. You should satisfy yourself that this works as advertised (h in t :
crack at a = , find s for the left hand side at a=%, and compare these
lines with the ones you get when you crack the original set of points
a t  a = ) .

Béziers of other orders
You should have nodifficulty generalising bothof these constructions
to other orders. In fact, one of the nice properties of Béziers is that
you can construct splines of very h igh orders without too much work.
As you increase the order of the c u r v e , you' l l need more points to
define it (five points for a quartic, six points for a quintic, and soon),
and the more points you have in each segment, the less pul leach point
has, sothe smoother the curve becomes. You can offer this behaviour
to a user in order to enable him to make very sl ight adjustments to a
curve. Suppose the user is pushing a cubic Bézier around to make a
shape, and he likes the shape but he wantsa gentle bulge in the mid‑
dle of it. You can replace the cubic with a quint ic which is the same
shape, but which has different (and m o r e ) control points, then the
user can carry on adjusting the new points to makehis bulge. This is
called degree-raising of the spline.

It is easiest to raise the degree of a Bézier one step at a time, since
this only requires linear interpolation. In Figure 12, we’re moving
from a cubic (wh ich has four equally spaced knots) to a quart ic (w i t h
five equally spaced knots). Wecalculate the new knot values ( the
shorter dotted lines in the t-v graph), then insert a new point at the
intersection of each edge with the new knot values.
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Figure 10- de Castel jau in pictures.

d = ( - a )p ,+ab,
t%=(1-a«)q,+Og,

g,=(1-a)b, +ab, s=(1-a)r,+ ay,
bt=(1-a)a,+aq,

4,=(1-«)b,+op,

Figure 11- de Casteljau as math ( cub i c case).

Figure 12- Degree rais ing of a Bézier ( cub i c to quart ic).
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The opposite process, degree reduc t i on , cannot
in general be done without losingaccuracy, and so
is inevitably a messier process. Say wearemov ing
from a quartic down to a cubic: the problem is to
find the closest cubic t o the g i v e n q u a r t i c . Insteado f
interpolating the edges we’re given, we have to extrap- ‑
olate,and extrapolation wi l l ge t progressively less accurate the fur‑
ther along the sequence we travel. The t r i c k , then, is to calculate one
set of points t ravel l ing from left to r ight , then calculate another set
mov i ng from r i g h t t o l e f t , and then me rge the two sets o f po i n t s
together. In Figure 13, the yel low dots are the subsidiary points of
the original quartic, the blue l ine represen ts the extrapolation from
left to r igh t , and the g reen l ine rep resen ts the extrapolat ion from
r i gh t to left. Notice how we’ve found the r ight-hand red dot ( w h i c h
is a cubic subsidiary p o i n t )‐ we expect the green l ine to make a more
accura te prediction than the blue l ine , so we posi t ion the red dot
closer to the green l ine than the blue, using a linear interpolation.

In general, you'l l achieve a more satisfactory result if you crack
the original spline and then reduce the t w o halves. However, i f you're
reducing by several orders, and you crack at each stage, you ' l l end
up with an awful lot of segments! As a rule of t h umb , consider crack‑
i n g the or ig ina l once for eve ry ha lv ing o f the order y o u intend to
c a r r y ou t .

So far, we’ve been concent ra t ing on the ind iv idua l curve segments.
However, just l ikeHermites, we wil l wan t to j o i n segments end-to-end
to get more complex curves , and need to ensure that the curves remain
smooth. Assume that we have t w o segments, c, and c,, each w i th the
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Figure 13 - Degree reduction of a Bézier (quart ic to cub ic ) .

Figure 14-The rules for cont inu i ty between Béziers.
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If you want the directions of the curves to bethe sameat thejo in t ,
then you have to ensure that c,{b,}, c,{p,}, and c,{b,} lie on a straight
line, but C(1) continuity requiresa litt le more than this: the speeds
have to be the same as well. In order to achieve this, you must ensure
that the ratio length (c,{b,}, c,\p,}) : length (c,{p,}, c,{b,}) is the same
asthe ratioof their knot spacings. See Figure 14a.

C(2) continuity requires that the accelerations of the curves are
equal at the joint , which is a litt le more complex to check. Extrapo‑
latethe linec,{b,},c,{b,} andthe linec,{b,},c,{b,}, and mark the point
where they cross asd. If
length (c,\b,}, ¢,{b,}) : length (c,\b,},d)
= length (c,{b,}, C,{p,}) : length (c,tp,}, C,{b,})
and
length (d,c,\b,}) : length (c,{b,}, c,b,})
= length (c,{b,}, c , p , } ): length (c,{p,},C,1b,})
then the joint is C(2)continuous. Figure 14b makes this clearer.

These rules are true no matter what the degree of the two splines.
Cubics,of course, can’t doany better than C(2)continuity, but you can
match a cubic to a quint ic using the same rules, and achieve higher
continuities bythe same principle. Onthe other hand,enforcingeven
C(2) cont inui ty between Béziers is tricky, and makes it hard to pro‑
vide users with sensible editors. The rule is more useful when work‑
ingwith other kindsof spline, aswe’ll see next monthwhen we'll meet
the B-spline, his buddies, and balls. =z

Jules M a y is afreelanceconsultant andprogrammer. For advice on
how to take bendsat high speeds, you can contact him at
jules@cix.compulink.co.uk.
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One last thing...
As the deadline for the ISO C++ standard

approaches, it has come to l i gh t that some

parts of the standard library require a

feature that the core language doesn’t

support. Francis Glassborow explains.

‘he recent meeting of the C++ standardisation committees was
unusualbecause, under the ISO rules,we were not allowed to make

any substantive decisions. While Committee Draft 2 (CD2) is be ing
voted on by the nationalstandards bodies,no issues relat ingto the con‑
tent can be altered by WG21. On the other hand, the co-located ANSI
X3J16 committee needed to discuss the comments ( read ‘requested
changes’) that it was going to ask ANSI to submit to the supervising
ISOcommittee, SC22. As we had hadour knuckles rapped for meeting
while CD1was being voted on, we were at pains to keep things politi‑
cally correct, while at the same time getting some work done.

Weactually got quite a lot of work done, and finished on Thursday.
Sincewecould not take any formal votes ‐ other than thankingou r host
~we gave those travell ing on the Friday a better chance to dodge the ice‑
storms and soforth that add to the joys of NewEngland travel in March.

Weagreed that it wouldmakesense to allow r e t u r n v o i d in func‑
tions that havea v o i d r e t u r n type but that that was a sfar a sw e thought
we should go on developing v o i d as an incomplete type. I should
explain at this point that the keyword v o i d has two distinct meanings
in C/C++: the first is asan incomplete data type, which is why you can
use v o i d *, and why (through special dispensation) you can have a
v o i d r e t u r n type. The use of v o i d to mean ‘has no parameters’ is
redundant in C++, and could become so in C if prototypes were to be
madeobligatory and K&R-style function declarations removed.

There hasalwaysbeena certain attraction to al lowing r e t u r n
v o i d . Consider these two examplesof forwarding (wrapper)functions:
i n t w o r k ( ) ;

v o i d K B i W

Leavingaside nitpicking - in the real world there would bemore
substance to the above functions ‐ under the current rules the syntax
of the bodies of the two forwarding functions must bedifferent. This is
just aminorwart whenwri t ingsimple codebut i t becomesamajor i r r i ‑
tant when wri t ing some types of template code. X3J16 decided to rec‑
ommend the maximum change that could clearly be seen to have no
ripple effects on the rest of the language. The change would allow:

k r e t u r n

but it w i l l not allow a call such as:
work ( m o r e

In other words, howeverattractive it m a ybeto some,wedono tpropose
to allowa function returningvoid to becalled to provide an ‘argument’
toa function that takes no arguments.

rk (
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The second issue that raised qu i t e a lo t of discussion was the
degree to which wecould provide exception safety within the STLcon‑
tainers. Some post-meeting work by David Abrahams (Ma r k of the
Unicorn, Inc) looks promising, sowemay ye t fix this problem in a rea‑
sonably general way before shipping a standard.

The earlier issueof generalised allocators (whichprovide memory
for STL containers) seems to be reaching an acceptable compromise
among those concerned. Such a resolutionwi l l matter to many of us,
not immediately but at some t ime in the future when distributed and
multi-threadedprograms become common.

Defaul t template parameters
The crunch issue for the meetingwas that of default template parame‑
ters. Wehadrealisedat the Novembermeetingthat there was a problem
that needed fixing, had slapped a temporary patch in placeand largely
assumed that fixing it would beeasy andnon-contentious.

Theproblem is that the standard library hasbeendesignedwith the
assumpt ion that the core language would define the mean ing of a
default template parameter. For example, the following should work:

ame a l lt e m p l a t e < t y p e n a m e T , t y p

d i s t { a }
Now, close to the lastminute, we have realised that there is noth ing

in the languagethat supports such syntax ‐ a case of experts beingtoo
focused on their own corner.

Wecanfix the problem in oneof three ways: removeal ldefaults from
the l ibraryandmaketheuserprovide the template argument (effectively
what Visual C++ does today); remove the defaults but overload the defi‑
nitions sothat the user gets the sameresultbut at the cost of substantial
extra visible complexity in the l i b ra r y (effectively what Borland C++
does); or fix the core language to support default template parameters.

There is no doubt that the last of these options is what any sane
userwould want. Unfortunately, the implementers are very concerned
that such a fix would have repercussions elsewhere in the language,
and there is l i t t le (read ‘no’) t ime to investigate. I was surprised to
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encountersome implementerswho believedthat the originaldecision
to provide default arguments for normal functions was a mistake. I
have always found these useful. However they drew my attention to
the difference between the way in which these are traditionally used
(which is safe and helpful), and what the syntax inevitably supports.

For example, at what stage is a default parameter checked? It does
not matter for the simple scalar type defaults that many of us use. But
when we start calling functions to provide default values life can get
ratherlesscertain.This isjust anotherexampleof features thatareper‑
fectly reasonable in most code but potentially lethal in mission/safety
critical situations. It is often unclear to the average working program‑
mer that some attractive features can havenasty stings to them.

Before you decide that this is adamning problem with C++, you
should realise that similar problems arise wi th increasing frequency
aslanguagesbecomehigher level.There is a sort of Heisenberguncer‑
tainty principle in operation. It is easy say what you do not mean in
low- level languages, while high-level constructs can result in you not
meaningwhat you say.

In this instance I guess the eventual decision will rely on one per‑
son’s call. Erwin Unruh (of Siemens Nixdorf) has an extraordinary
record in correctly identifying side effects of language changes. If he
can identify a way to support template defaultargumentsthat he is cer‑
tain wi l l not ripple outwards, most w i l l accept i t . I f ,however, he is
unwi l l ing to say more than that he thinks that the best proposal wi l l
work, wewi l l have to resort toa l ibrary fix.

New compiler releases
Borland has joined the rush towards visual programming with
C++Builder,by and largea version of the Delphienvironment for C++
(see the review in last month’s EXE). The product joins the ranks of
tools like Sybase’s Optima++ and IBM’sVisualAge for C++, which are
intendedto give programmers one morelevelof abstraction, making it
easy for even naive programmers to write applications.That’s all well
and good, but visual programming has a problem: it rests heavily on
pre-built components, and if these do not support exactly what you
want to do,yousti l lhaveto cut your owncode. More significantly, even
if appropriate components exist, your application is relyingon their
quality. If an application destroys your business becauseof a fault ina
vendor-supplied component, who is going to beheldresponsible.

On another front, Microsoft has released Visual Studio 97, and my
first reaction is one of extreme anxiety, since the product brings
together almost a l l of i ts development tools under one roof. Are they
about to do to PCdevelopment what Microsoft Officedid ( a n aside: the
grammar checker in Word 97wanted to replace ‘did’ with ‘done’) to
office applications?Dependingon your viewpoint you may or may not
think this a good thing.

Part of the package is Visual C++ 5.0, which from the language
lawyer’s perspective is an excellent product ‐ it supports almost the
whole C++ featureset. I f only they wouldhavethehumil i ty to putMFC
into a namespace I'dbe more than happy. I ' l l leave it to others to com‑
menton the quality of the product (compilationspeed, bugginess etc).

Last month's problem
Canyouprovide two distinctmeaningsfor x * y;? Thekey tothisprob‑
lem is that * can mean several things, depending on context. The one
that probably first springs to mind is the binary operator for multipli‑
cation.If x andy arevariablesof types that support the * operatoreither
explicitly (v iaa userdefinition of o p e r a t o r *) or implicitly (because
they areof suitable arithmetic types), then the statement wil l evaluate
theexpressionanddiscardtheresult.As some usersoverloadoperators

by functions that do not havethe expectedsemantics, even the fact that
the result is apparently discarded is OK. For example, whether you
approve or not, the following is correct C++:
# inc lude <iostream.h>
s t r u c t Mad {

o p e r a t o r * ( i n t v a l ) { num * = v a l ; }
}  examp le ;

i n t m a i n ( ) {

example.num = 2;
e x a m p l e  *  4 ;
c o u t << example.num;
r e t u r n  0 ;

}
(Luseda s t r u c t to indicatethat I consciously didnotwantdatahiding).

The other possibility is that x * y; is simplya declaration of y as
a pointer to type x.

In normal code, the context clearly disambiguates these two mean‑
ingsfor the statement: if x is a type then it is a declaration, otherwise it
is an expression.However, in a template context it may notbeat al lclear
toacompilerwhetherx wil lbea typeprovidedby thecontextof theargu‑
mentpassedto the template parameter or whether it will besomeother
kindof identifier such asa variable, enumeration value etc. Unless the
compiler knowswhether x representsa type it cannot parse your code.

The t y p e n a m e keywordwas introduced intoC++ to resolveexactly
this kindof ambiguity. In the context of a template, any identifier that
might or might not bea type namewill only betreated asa type if it is
pre-declaredas such. So:
t y p e n a m e  x ;

x * yi

makes x * y; a declaration. Without the t y p e n a m e declaration it
would be treated asan arithmetic expression.

Havingbrought t y p e n a m e into the language i t becamea clear can‑
didate to distinguish type parameters in template definitions. This is
why wecan now write:
temp la te < t y p e n a m e T > swap ( T t l , T t 2 ) ;

insteadof the earlier (andstill commonly used)
temp la te <class T> swap (T t l , T t 2 ) ;

This month's problem
What is wrong with the following code? ( I t is not the apparently obvi‑
ous typos).
# inc lude < i o s t r e a m >

i n t main () {
i n t i = 4 ;
c o u t < < i < < e n d l ;

ACCU conference 1997
Have you booked y o u r place at the C &C++ European Developers
Forum 1997?If not,act today andcontact Parkway Research,Westwood
House, Elmhurst Road, Goring-on-Thames, Berkshire, RG89BN, tel:
01491875 386, email: parkway@rmplc.co.uk. a

Extendedsubscriptions t i l lAugust 1998:individual£22-50, student
£11.25, corporate £120, Overload& C++ SIG £52.50 (includingACCU
membership). Forfurther informationandapplicationforms write to
Francis Glassborow, 64SouthfieldRoad, Oxford, OX4 IPA,r i n g01865
246490or emailfrancis@robinton.demon.co.uk
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ortability everyone
can agree on

“Zinc’s portability is transparent.
And only Zinc bas afull set of UI

objects and realextensibility to develop
commercial-grade applications. Full

source code is a big plus, too.”

DEVELOPMENT M A N AG E R

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

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

platform t o o l t ha t delivers 100% portabil i ty, you'll have
your applications on o t he r platforms as fast as you can
r e c om p i l e . And n o one supports a s m a n y platforms a s

Zinc does. It’s all part of wha t makes Zinc the m o s t

productive‐and affordable ‐ too l you can own .

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

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

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

enabling your application for international markets is
a l r e a d y d o n e ‐ j u s t translate your text. P lus, Zinc i s the

only tool that supplies 1|00% of t h e source c o d e

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

“We're n ow shipping our
application onevery major platform
and in eve ry m a j o r world market.
Our sales force loves i t ! With Zinc
we're beating the competition.”

M A R K E T I N G MANAGER

“Zinc cost usvery little upfront and
saved usyears of development expense.

nue is up, thanks to the new m a r ‑

kets [Zinc enabledusto enter].
I'm very satisfied.”

F INANCE MANAGER

Multi l ingual
Computing

Best Portability
INFOWORLD

For free demonstration software a n d an infor‑
ma t i o n packet, p l ease call:

+44 (0 ) 181 855 9918
USA



PROTECT YOUR
SOFTWARE

Prevent copying of your software with the Ultimate
YCONTROL

@ Supports DOS, Windows, networks, backups, disk caches,
(D ROMs, cover disks etc.

@ Control where, when and how offen your programs are run
@ Control the number of simultaneous network users
@ Noadd on hardware or special disks required
@ Beats all bit copiers and disassemblers
© Compatible with all IBM PCcomputers
@ Remote changing of parameters

Tiff-Davis Europe
Software Excellence

1995
Finalist

Best UKProduct

Te: 0117 983 0084
Fox: 0117 983 0085

1EastfieldRd,Westbury-On-Trym, Bristol BS9 4AD, United Kingdom
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ProForth for Windows
Version 2.00

Interact iv i ty

Flexib i l i ty

Capab i l i t y

MPE Proforth for Windows is a 32-bit Forth Environment
designed to make programming for Microsoft Windows that
bit quicker and trouble free. Using ou r visual tool-kit to
generate code, and taking advantage of Forth’s interactive
and extensible na tu re , you can quickly build applications
and tes t them ‘as you go’. With easy access to the power of
the 32-bit Windows API usingdirect call or high-level Forth
words, you will be more than surprised at the speed in
which your applications are up and running.

Microprocessor Eng ineer ing L t d
133 Hill Lane, Southampton, UK , S015 5AF
Tel: 01703 631441 Fax: 01703 339691
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migrate...and integrate!
Your average legacy system tends to look abit like adinosaur these days
‐ inflexible, cumbersome and easily bogged down. But, with our help,
you can migrate out of the swamp and let your applications take flight.
And protect your investment in existing technology at the same time.

At Soft Option we understand migration and integration. It’s our
business to help our clients access the benefitsof the latest technology
‐ without them havingto replace the systems they already use.

Our approach isunique in offeringsolutions which exploit your existing
technology. Soif your systems and applications are feeling abit bogged
down, talk to us.We'll help you set your software free.

Call uson 01353 741641; f a xus on01353 741341
or e-mail usat info@so-tech.demon.co.uk

Soft
Soft Option Technologies Ltd
The Old School + 23 High Street »Wilburton »Cambridge, CB6 3RB
All trademarks and registered t rademarks are property of the i r respect ive owners and are he r e b y acknowledged.
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Flash!
Asymetr ix dubs SuperCede the first ‘Flash

Development Environment’ for Java, bu t

how close is i t to ach iev ing the increases

in p rog rammer product iv i ty i t promises?

Neil Hewit t listens for the thunder.

he pa r t y is over. The ticker-tape cleared away. The music switched
off. After eighteenmonths of solid rol l ing, the Java bandwagon has

finally come to a halt. Now that it’s almost mainstream, developers
can come to the Java melee confident that the tools are there to sup‑
port them - or sothe vendors say. Although the real situation is rather
more complicated, at least there is now a wide selection of RAD and
‘trad’ tools for the aspiring gu ru to choose from.

The latest offer ing to broaden the wide church that is Java devel‑
opment i s Asymet r i x SuperCede for Java ,f rom the company that
brought you SuperCede for C++. Any new Java tool hoping to carve a
slice of an already-crowdedmarket has to offer something the compe‑
t i t ion doesn’t have, and in the case of SuperCede this is the much‑
touted ‘flashdevelopment’ environment with InteractiveCompilation.

InteractiveCompilation, for the uninit iated, is atechnique which
allows for changes to be made to a program’s source code dur ing the
debugging cycle, andhave those changes takeeffect immediately, with‑
out having to stop and recompile. This claim alone was enough to
pique my curiosity.

Unfortunately, SuperCede wi l l have to contend with tools from
Microsoft and Symantec both released in March. Visual Café Pro
includes all the goodies found in Visual Café plus extensive database
integration features. Visual J++ 1.1is ful ly integrated into Microsoft's
Developer Studio, and offers a h igh degree of support for ActiveX.
Bothproducts are lookingvery sharp indeed, soI was keen to see how
SuperCede stacks up against them.

Freefloat ing weirdness
Asymetrix has plumped for the ‘free-form’ float-on-the-desktop envi‑
ronment found in versions of Visual Basic p r i o r to 5.0. This is allwell
andgood if you haveanuncluttereddesktop and noexistingwindows
open. I f , l ike me , you tend to leave applications running in the back‑
ground rather than religiously closing themwhen youmoveaway, you
could quickly find everything becomingrather confusing. On the
other hand, you can alwaysmaximise the SuperCedeProjectwindow
and simulate the full-screen effect that way.

On start-up, the Project window is always displayed first (see Fig‑
ure 1). SuperCede rememberswhich project you were working on last
and automatically reloads i t , so there’s no need to keep selecting the
same files manually ‐ a tedious ‘feature’ of several other environ‑
ments. Build settings and compiler options live in the Project prop‑
erties box, which is invoked from here.
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In SuperCede, projects consist of components. Common sense
would suggest that these would includesuch things asforms, controls
and database connectors, but in SuperCede, a component is an applet
or application, complete wi th class files. Mult iple applets ( o r applica‑
t ions) can be grouped into one project, but only one project can be
open at any time. Confused? I was.

In order to create new formsandcontrols, you have to delve deeper,
into the component editor which is in fact the guts of the actual devel‑
opment environment (Figure 2). The component editor takes a tradi‑
tional split-pane approach, with a tree of source files, classesor forms
displayed down the lef t , and the source code or form designer on the
right. The form designer is a fair ly standard effort, with none of the
customisable toolbars or component palettes of the Microsoft or
Symantec offerings. In fact there appears to be no easy way of incor‑
poratinguser-writtencontrols other than by usingthe canvas control,
which defines an area of dialog real-estateas given over to aJava class
specified in the control’s properties. Frankly, in amodern develop‑
ment environment this just isn’t good enough.

One niftyfeature of the formeditor is the tooltipwhichpops upwhen
you drag a control, showing the current x / y co-ordinates. Asymetrix
doesn’t seem to be very keen on keyboard shortcuts, however: remem‑
ber how, in almost every form editor under the sun, pressing ‘delete’
removes the highlightedcontrol?Well, no t in SuperCede, it doesn’t. You
have to use the intuitive ‘right-click andchoose delete’ method instead.

This ‘take it or leave i t ’ approachpervadesSuperCede. Everything
you want to do has to be done from scratch. There are no wizards,
experts, or whatever you want to call them to makecommon tasks eas‑
ier.Neither is there any straightforwardway of plugging in other edi‑

_Directory
s a i s same o i nea a z

F igure 1- The project w indow is the first th ing y o u see.



pages,
beassured that pages that have been fixedand

approved get published, beable to manage both

work in process and published views of your web

site, have version control of content, chart the

development of your site, and free your page

authors to work on content from anywhere in the

world via the Internet,with full security, just as if
they were in the next room...

well, would you grab a slice?

StarTleam™Web Connect 2.0 enables collaborative development on
any kind of project, including web site content. Web Connect provides
real time project development functionality such asthreaded
messaging, defect tracking, version control and buildmanagement
all over the Internet using atypical web browser. Evenmore
functionality is available to Windows®95andWindows NT™users
accessing projects with Starfeam™Workstation 2.0 and Starfeam™
Server 2.0. Collectively StarTeam features:

* Internet, dial-up, WAN or LAN * Build management
access to projects * Audit logs, reports & charts
* Client/Server architecture to * Central project repository
reduce network traffic ,

: * Web browser access to projects
* Version control via dynamically generated
* Defect tracking with process HTML pages
management * Web site configuration &

*Threaded conversations access control

TOORDER CALL 01344 873434
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Figure 2- The form designer in action.

tors or tools into the development environment. The customisability
potential of SuperCede is a big round zero.

Getting close to the source
The source view is equally conventional, with basic syntax high‑
l i gh t i ng . There’s no method or parameter prompting, and no code
completion(a sad lossfor fans of VisualBasic5.0). Source codewhich
is generatedby the system is displayedby default asa dark grey block,
which is hardly attractive but does serve to make it rather obvious.
This codehasto beleftalone,asanymanualalterationswi l l beerased
next time the forms are edited.

Implement ing the actual event handlers can be tedious, as
SuperCededoes littleof the work for you. The functiondefinitions are
generated automatically, and the ‘events’ page of a control’s proper‑
ties makes it simple to choosewhicheventsa control w i l l handle,and
jump straight to the appropriate code. The remainder of the coding,
however, has to be done by hand.

The underlyingSuperCede compiler is quick. But not that quick.
While I didn’t find the time it took to compile some of the sample pro‑
gramsexcessive,therearedefinitely faster compilersaround.Thedebug‑
ger has the features you’d expect on any decent development
environment- step-into, step-over, trace, breakpoints,multiplewatches
(register,memory,callstack,etc)- andfunctionswellenoughat that (Fig‑
ure 3).Where it reallycomes into itsown,however, is in conjunctionwith
SuperCede’s star attraction, the FlashCompiler.

I looked in vain for the interactive compilation featuresunt i l I
realised that they were already enabled. In fact, what happens is that
when the program source code is changed and a debugging session
invoked, the updateprocessbegins automatically. It examines the dif‑
ferences between the original and modified source, and generates a
binary patch which is grafted onto the executable image, avoiding a
full re-compile. The engine used to do this is referred to as the Flash
Compiler, and is integrated into the maincompiler.

My first attempts to alter the source code of a runningapplet were
unsuccessful, to the point where I began to doubt that interactive com‑
pilation actually worked at all. Then I realised that I had been altering
sections of the codewhichwere only calledat start-up! I then triedalter‑
i n g the ‘bouncingball’ sample applet by changing the algorithm which
updates the ballposition.To my surprise (and amazement) it simply car‑
ried on runningwith thealteredalgorithm.

More extensive testing revealedthat interactive compilation often
workswithoutany userinterventionother thanclickingonthe ‘update’
button. In some cases, however, SuperCede detects that a source code
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changewi l laffect a criticalpartof theapplication,andthenaskswhether
it should restart the whole application, or just the affected routine.The
debugger includesa ‘pop’ function which is usedto rollback the execu‑
tion order from a breakpoint, so that, for example, you could pop back
out ofan infinite looptoapointbeforethe loopbegan,alter the loopcode
to fix the bug, andgoon runningas if nothinghadhappened.

ThemoreI thoughtabout i t , themoreusefulthis feature seemed.The
abil ity to t r y quick fixes in situ,withoutneedingto restartor recompile,
is a godsend. It’sone of those features, likeVB 5.0’s methodprompting,
which once you haveyou don’t want to giveup.

Usersof SuperCede for C++ wi l l bepleasedto hear that the two sys‑
tems can be integrated to fo rma single-interface environment (a la
Developer Studio). C++ class libraries ‐ whether bui l tw i th SuperCede
or not ‐ can be integrated w i th and called f rom Java code bu i l t in
SuperCede, which is a handy feature if y ou already have C++ code
writ ten for your targetplatform,but is of litt le use if you’re t ry ing to
buildan entirely cross-platform application.

When the time comes to actually distribute your application, you
might be surprised to discover that there are no .classfiles in your pro‑
ject directoriesatall. In fact, al ltheobjectcodefor your projects is stored
in an internal repository fromwhich the dynamic debugging environ‑
ment fetches it as needed. To produce the class files you need for a dis‑
tributable applet, the data has to be extracted from the database.
SuperCedecantransformclasses intotraditional .classfiles, or into .exe
or .d l l files ‐ in the latter case, no visual interface is supported, but
insteadthe Java code canr u n in the VM behind the scenes. Java DLLs
canevenbecalledfromnativeexecutables (onWindowsat least)via the
VM. Packaging classes in this form, however, requires the Asymetrix
VM run-time librariesto bedistributedalongwith the code.

Thanks a bundle
Netscape’s Internet FoundationClasses (reviewed in the March 1997
issue) are bundledw i th SuperCede, as is ObjectSpace’s Java Generic
L ibrary, a grab-bagof useful extensions to the JDK classes (based in
part on the STL - see The rebirth of C++ in this issue). ODI’s Persis‑
tence Class L ib rary completes the tool bundle. Al l these add-ons are
usefulproducts in their own r ight , andcertainly extend the range of
what you can do w i thSuperCede.However ‐ you knewthere had to be
a however - al l of these functions st i l l haveto beadded in at a source‑
code level; there is no support for IFC’s control classes in the
SuperCede formeditor, for example.

The product’s learn ingcurve is easedby the inclusionof amultime‑
dia tutorial fromMindQ(Figure 4). This CD-basedcourse covers most
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aspects of the SuperCede environment in an
instructivefashion, with plentyof step-by-step
help for beginners, and lots of f r iendly dia‑
grams and spoken instructions. A few video
clips are scattered around the tutorial too,
including one starring PaulAllen himself, in
which he professes to be very excited about
SuperCede for Java. Luckyoldhim.The Amer‑
icanadvertorial-stylevoiceover gets to bethor‑
oughly tedious after a while, so it’s a relief to
discover that it can be turned off. A l l in all,
though, this isa usefuladdition tothe package
which, amazingly enough, actually does help
you to learn something.

Que’s Java Quick Referenceis supplied in
an online version (Figure 5), which makes
look ing up class and method references a
doddle. This is context-sensitive and hooked
intothe source code editor soit takes no time
at all to find what you need. Not as good as
the parameter prompting features of VB 5.0
and Delphi97, but better than m a n y online
help systems I have used.

The final part of the SuperCede line-up is
the Asymetr ix SuperCede Java Vir tua l
Machine itself. The Asymetrix VM features
download-time just-in-time compilation
which - in Engl ish - means that Java byte‑
codes are compiled to native code by the VM
asthe code downloads. The nativecode trans‑
lations are stored in a cache for immediate
retrievalif the applet is invokedagain.This is
st i l l a step ahead of other companies’ VM
technology. It is also ‐ as I understand it - the
mechanismusedto implement the interactive
compilation function. To get the Asymetrix
VM work ing in the Netscape environment
requires a plug- in which contains the VM
code and replaces the in-built Netscape JVM.
A l l relevant plug-ins and documentation for
the VM are included in the package.

Despite the quality of the bundled soft‑
ware, there’s st i l l quite a b i t missing from
SuperCedecompared to r ivaltools. There’s no
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out-of-the-box database integration, for exam‑
ple. Both Microsoft’s Visual J++ and Syman‑
tec’s Visual Café Pro come w i th fu l l ODBC
connectivity out of the box, as wi l l Borland’s
JBuilder. There were other annoying omis‑
sions aswell: noneof the supplied sample pro‑
grams came wi th a SuperCede project file,
which meant that to load and compile them I
hadto builda new projectandimportthe files
by hand.

A flash in the pan?
I t ’s hard to see prec ise ly which market
Asymetr ix is target ing w i t h th is product.
RAD Java tools would probably appeal more
to the Web and database developer, which is
no doubt why Microsoft et al have placed
such a focus on integrationandconnectivity,
but the base SuperCede seems ill-prepared
for either market.

Had SuperCede been released twelve
months ago, I suspect I would have been
impressed. But in 1997with the likes of Visual
J++ and Visual Café Pro already available,
SuperCedelookshopelesslydated in allbutone
respect: interactivecompilation:

I found the FlashCompiler system to bea
great time-saver anda true aid to the RAD
process. I f Asymetr ix can get the interface
r i g h t in a future release, this migh t well be
the ‘ki l ler ’ Java tool we’ve been look ing for.
But unless y o u r Java needs are suited to the
l imited abilities of the SuperCedeinterface,
I 'dsuggest you might want to look elsewhere
for now. a

SuperCedecosts£119fromAsymetrix on 01923
208433. Asymetrix hasannouncedtwo new edi‑
tions of SuperCede, SuperCedeActiveXedition
andSuperCedeDatabaseedition, pricedat
$199and$399 respectively.Availability dates
havenotyet beenannounced. More informa‑
tioncan befoundon theAsymetrix Web site:
http://www.asymetrix.com.
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introduction tothe world ofsmartcards is
the ASE Developer's Kit. Each Kit is a
comprehensive package containingeverything
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The C++ video c o u r s e- foundation reviewed byKevl in Henney
oyou know C,andnow youwant to know
C++ ( o r perhaps, more cynical ly,

‘CV++’) . There are various options open to
you: books, instructor-led t ra i n i ng ( I LT ) ,
computer-based t r a i n i ng (CBT) , video
courses, or good old fashioned ‘hack it and
see’. You cur ren t l y have EXE in your
hands, so I presume that you believe in the
wr i t ten word, and that you also have
enough experience to discount hack it and
see as the sole methodby which your com‑
pany should secure i ts future.

In C++ all usemust beprecededby decla‑
ration,andhere’smine:amongother roles, I
manage and deliver C++ courses for QA
Tra in ing , so clearly I have
some vested interest in ILT.
However, I believe that a train‑
i ng course ( o r a video set) is
only one pa r t of the whole
learning picture. In one week
youwil l not t u r n an averageC
programmer intoa top flight
C++ programmer, but what
you can do is provide the necessary founda‑
tion, with a pathmappedout to the future in
the formof pointers to othersourcesof infor‑
mation, labsessions and so forth.

Sowhat about videos? The Silicon River
C++ video course aims to introduceC pro‑
grammers to C++ over the passage of 60
hours,comprising 12hoursof video,with the
remainder theoretically spent working with
the supporting exercises and source code.

The course is broken over 6 videos, with
22sections, each covering a general topic
such asspecialmember functions andoper‑
ator overloading. Sections are further bro‑
ken in to detailed un i t s , such as the copy
constructor and call ing virtualfunctions, of
which there are 46 plus 9 workshops. The
non-videomaterials follow and supplement
the video presentation, but are quite basic.

Technically the most rewarding section
fo r C programmers is C++ as a safer C,
which comprises the first section and the
whole of the first video. After that, unfortu‑
nately, the order in which topics are covered
and linked together becomes less clear. For
instance, the second video spends a great
dealof timeon conversionoperators, assign‑
ment operators and copy construction ( a n
area I would group together as ‘language
mechanics’)- andall this before classesand
encapsulation have been introduced. It is
difficult to appreciate why control l ing copy
construction is important when you are
only dealingwith unencapsulated types.
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Overall, the course flow gives the wrong
weight ing to such language mechanical
issues.When structuringa program,under‑
standing how to represent object and class
relationships in C++ is the first major obsta‑
cle, no t special operators, fr iends, default
behaviour and so forth (wh ich are all to do
w i th housekeeping). The video and work
book provide a useful resource in this
respect, but it is l ikely that most people wi l l
want to cut to the chase.

Some time is spent on object and class
relationships, but disappointingly many of
the examples are quite weak: a janitor class
is defined as conta in ing a cupboard object

by value rather than by refer‑
ence or via a pointer. It strikes
methat this wouldmakelifeas
a jan i to r both socially chal‑
lenging and more thana litt le
uncomfortable.

Many of the concepts of
inheritance and_ polymor‑
phism are made inaccessible

by a deep discussion of the I / O streams
l ibrary. While i t is t rue that I / O streams
often don’t get the coverage they deserve, I
suspect that their presence is morea result
of being one of the presenter’s pet areas of
interest, rather than their value asan exam‑
ple ‐ there is evena total ly bizarre imple‑
mentation of a s t r ing class in terms of
s t r e amb u f . Many o f the individual exam‑
ples used to illustrate inheritance and poly‑
morphismare pretty gr im, too, andabstract
classes are relegated to pretty much theend,
receivinga lot less than the Warhol-mini‑
mum fifteen minutes of fame they deserve.
On the br ight side, though, there are good
guidelines on why protected data members
are not sucha great idea.

The structure of the course is at once
both l inear and depth-first: each topic is
entered and explored exhaustively (w i t h
respect to both the subject and the viewer).
Many programmers wil l feel bombardedby
information, not all of which is relevant to
themwhen theyfirst see it ‐ it is difficult to
evaluate how important a fact is when you
are new to the area. This is a danger inher‑
ent to video based training: with CBT, users
can work at the i r own pace, tak ing short‑
cuts and detours as necessary, but with a
video the only interactionavailable to you is
through the rewind and fast forward but‑
tons, and they just don’t cut i t .

An alternative approach would have
been to split the course in to two, w i th the

first ha l f being the foundation proper, leav‑
i n g the second ha l f to deal w i th more
advanced topics such as language mechan‑
ics, trivia, implementationdetails and tech‑
niquessuchascopy-on-write.This approach
would build more confidence in the course
users by allowingthem more time to t r y out
concepts, revisi t ing them later to recapand
develop their understanding.

The whole show is r u n by Nige l Evans,
who stands and gestures in front of a black
background where the code and diagrams
appear. He is enthusiastic and technically
well grounded in C++, but with a video you
are in a non-interactiveenvironment and it
is important to realise that as such only
three things matter:presentation, presenta‑
t ion, and presentation.

Over the course of the 12hours of video,
I failed to establish a rappor t w i th Nigel,
which I th ink underlines the di fficu l ty of
video-based training: there is no dialogue,
and no feedback.

Overall I feel that the technical accuracy
of the course is better than that of anumber
of the books crowding the C++ shelves in
bookshops,with up to date referencesmade
to the draft ISO standard and l ib ra ry fea‑
tures, but asa training product i t is let down
heavily by presentation, course structure
and C++ usage issues.

Uv Verdict: Hmm, notgreat, but couldprove
usefulto afew Cprogrammers when
supplemented with additional training
or readingmaterial.
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SAVE 20PER CENT

C++ Interactive Course
ByRobert Lafore
Price: £46.95 Price to you: £37.60

This course teaches object-oriented programming
in C++ from the ground up , u s i ng a completely
interactive approach. Readers learn every th ing
they need to write full-featured C++ programs at
their own pace. An on-line ‘mentor’ is available to
answer the reader’s specific C++ questions. On-line
test ing offers immediate feedback on the reader’s
progress.

PRENTICE HALL

SAVE 20PER CENT

C++ How to Program
ByHMDeitel and PJ Deitel
Price: £24.95 Price to you : £19.95

This authoritative introductiontoC++ enables inex‑
perienced or intermediate programmers to grasp
the concepts of this popularprogramminglanguage.
It is unique among books on this subject in that it
starts from the very beginningandexplains the com‑
plexities in a clear, concise and understandable lan‑
guage abundantly il lustrated with numerous
workingC++ programexamples.

S AVE 2 0PER CENT

Teach Yourself C++ Programming in 21Days
ByJesse Liberty
Price: £23.00 Price to you : £18.40

This book is a timesaving guide to learningC++.
Using the proven techniques of the Teach Yourself
series, this essential guide teaches users how to
write programs in a matter of days. Covers al l the
key topics and features of C++, aswell asthe basics
of object-oriented programming.Teaches C++with‑
out the need to knowC or any other programming
language.

PRENTICE MALL

SAVE 20PER CENT

Windows NT 4.0 Server Unleashed
By Jason Garms, et al.
Price: £54.95 Price to you : £43.95

The Windows NT server has been gaining tremen‑
dousmarketshareover Novelland thenewupgrade
~which includesaWindows95interface ‐ is sure to
add momentum to its market drive. To that end,
WindowsNT 4.0Server Unleashedis written to meet
that growing market. It providesinformation on
disk and file management, integrated networking,
Backoffice integration and TCP/IP protocols.

Selection RRP = Your Price
C++ InteractiveCourse £46.95 £37.60
TeachYourself C++ Programming £23.00 £18.40

| C++ - How to Program £24.95 £19.95
Windows NT 4.0 Server Unleashed £54.95 £43.95

Details of all books below can be found in EXEMagazine, August 96 - April 97

Selection RRP YourPrice Month
Requirements Engineering £24.99 £19.99 Apr 97
TCP/IP Unleashed £49.95 £39.95 Mar 97
Netware Unleashed £35.50 £28.40 Mar 97
ActiveX from the Ground Up £22.95 £18.35 Feb 97
Visual J++ Handbook £22.95 £18.35 Feb 97
The Cyberia Guide to Smart Web Publishing £49.99 £39.99 Feb 97
The Java Language Specification £30.95 £24.75 Jan 97
The Java Tutorial £26.60 £21.25 dan 97
The Java Class Libraries £36.95 £29.55 dan 97

Selection RRP =YourPrice Month
Client/Server Unleashed £41.50 £33.20 Dec 96
JavaScript Essentials £26.95 £21.55 Dec96
The JavaVirtual Machine Specification £30.95 £24.75 Dec 96
The EssentialClient/Server Survival Guide £24.95 £19.95 Dec 96
TeachYourself Java in Café in 21days £36.50 £29.20 Nov96
Graphic Java - Mastering the AWT £25.50 £20.40 Nov 96
Java Developer's Guide £46.95 £37.55 Nov 96
PresentingActiveX £27.95 £22.35 Nov 96
The Java Handbook £20.95 £16.75 Oct 96
Delphi in Depth £32.95 £26.40 Oct 96
ExpertC++ £26.95 £21.55 Oct 96
Pattern-Oriented SoftwareArchitecture £24.95 £19.95 Oct 96
The Late Night Guide to C++ £24.95 £19.95 Oct 96
Writing Compilers and Interpreters2e £40.00 £32.00 Oct 96
The Java App Programming InterfaceVol 1 £36.95 £29.56 Sep 96
The Java App Programming InterfaceVol 2 £36.95 £29.56 Sep 96
Java Essentials for Cand C++ Programmers £24.95 £19.95 Aug 96

BOOK ORDERS
Title QTY PRICE MySubscribers Club Number:

PaymentOptions Cheques or purchase orders only

G l e n c l o s eacheque for ‐ _ _ _ = =
(payable to EXEMagazineand drawn on a UK bank)
Gl enclose a company purchase order. Please send an invo ice .
Simply fax to 0171 437 1350(with purchase order) or post (with cheque) this form
with your order to: EXEBook Page,Centaur Communications Limited,
Freepost 39(WD 1414/29), St Gi les House,50Poland Street, LondonW1E

Name ‐ ‐ ‐ ‐ ‐ ‐ ‐ as
Address ‐ ”



e Superbase Internet Edition »

Superbase has it all!
Superbase Internet Edition includes everything you
need to publish your data on the World Wide Web:

> Web server software,
> Web browser software,
> Web authoring software,
> FTP,Telnet, News/Mail,Global Chat,
> Superbase database development software,
»>Win-CGI connectivity software,
> Superbase Internet Server software, the
> Superbase Internet Wizard, and
> Samples.

The first four items are provided by bundling Total
Web from Quarterdeck together with the remaining
items from Superbase.

Quarterdeck TotalWeb
WebServer and WebSTAR 95/NT
WebServer and WebSTAR 95/NT provide you with
the essential tool, both for 16-bit and 32-bit
Windows platforms, to establish your Web site on
the Internet.

Quarterdeck Mosaic Web Browser
Use the Quarterdeck Mosaic web browser to test
your web during development and to browse the
Internet, or use any other browser of your choice.

WebAuthor Pro
Let WebAuthor Pro assist you in creating the
content of your Web site and asa graphical design
tool for laying out the basis for your dynamic web
pages.

Superbase
The Developer's Database
Use the Superbase database and development
product to create your Internet and Intranet
applications.
With it's small footprint, fast database engine, and
powerful feature set, it is the right tool to manage
your data and make it available to your user base.

Superbase Internet Tools
Superbase Internet Server
The Superbase Internet Server takes the hard work
out of making the actual physical connection from
the web server to your database, letting you
concentrate on designing the content.

Australia ‐ CSE PTYLtd: +61(8)271-0844/ Fax +61(8)271-0659 Austria - MagicComputer

Win-CGI Connectivity Software
The CGI program provided works together with
Superbase and the Superbase Internet Server
program to create the connection between the web
server and your program for generating the dynamic
content of your web pages.

Superbase Internet Wizard
The Superbase Internet Wizard will assist you in
creating the various procedures necessary to make
your web pages truly dynamic.

In the tradition of the other Superbase visual
development tools, the Internet Wizard assists you
by generating the source code which will later be
used in your own programs and which is basedon
your visual design in your HTML authoring tools
and the entries made into the fields of the wizard.

System Requirements
Microsoft Windows 3.1 or higher running in standard or
enhanced mode.
PC using Intel 386 or higher processor.
8 MB RAM.
32 MB available disk space.
Highdensity diskette drive (3.5 inch) and CD-ROM drive
for installation.
VGA or other high resolution display supported by
Microsoft Windows 3.1 or later.
Mouse, pen or compatible pointing device.

Optional Equipment
Any printer or network supported by Microsoft Windows
3.1 or later.
Any Microsoft Windows compatible Media Control
Interface (MCI ) device.
Superbase SQL Library 1.1or later for direct connection
to SQL database servers.

@®CIRCLE NO. 267

Superbase Developers plc
14Regent Street, Cambridge, CB2 1DB,UK
Tel: + 44 (1734) 448-962
Fax: +44 (1734) 540-760
Email: 101466.3405@compuserve.com
WWW: http://www.superbase.com
CompuServe: GO SUPERBASE

The development tool that meets your needs
on your existing PC.

Line:+43 (1) 407-50580 / Fax +43 (1) 407-50586
Benelux ‐ LCS systemen bv: +31(70) 390-7742/ Fax+31(70) 390-3315 Canada ~PICTECH: +1 (416)922-3555 / Fax +1 (416) 961-9506

F r a n c e- S t France: +33 (4) 9 42 24 09 5/ Fax +33 (4) 9 422.4945 Germany ‐ SuperbaseD a t e n b a n k s y s t e m e :+49 (211) 439-150 / Fax +49 (211)437-049
Italy ~Aztec Design S.r.1: +39 (125) 51-6389 / Fax +39 (125) 51-238 Mexico~DeSarrollosyDistribucions Commerciales, S.A. deC.V.: +52 (62) 1 0 - 5 6 7 3/ Fax +52 (62) 10-5672

New Zealand MicrotechSystems +64 (3)3430735 / Fax+64 (3)3430740 Spain‐Arion Consultores S.A.: +34(5)467-491 1/ Fax+34 (5)467-1989
‘Sweden ‐ Miljédata: +46 (455)3 3 4 - 9 7 0/ Fax +46 (455)128-28 Switzerland‑
‘Turkey ‐ Coban Tur Co.Ltd: +90 (212) 285-0760 / Fax +90 (212) 276-8380 US‐ Superbase

‘Schweiz: +41(31)3 7 1 - 2 288 / Fax +41 (31) 378-7770
Inc.:+ 1(800) 3 1 5 - 7 9 4 4/ Fax + 1(516) 244-0250

Other International ~Superbase Developersple: +44 (1734)448-962/ Fax:+44 (1734)540-760

© 1997 Superbase Developers plc. Superbase is aregistered trademark and the Superbase9S and Superbase logosare trademarks of Superbase Developers ple.Allother brand and product names are trademarks or registered trademarks of their respective holders.



C a l l M a r k P a r k e r o n 0171 287 5000 f o r d e t a i l s

TRAINING
Computer Tra in ing
& Education
34-36 Rose Street
North Lane
Edinburgh EH22PL
Tel. 01345697611
Informix Software
Informix House
Littleton Road
Ashford
Middlesex TW15 1TZ
Tel. 0181818 1010
Kingston University
Faculty of Technology
Penrhyn Road
Kingston Upon Thames
Surrey KT12EE
Contact Linda David
Te l . 0181547 7054
Fax 0181547 7971
Kingston University is a charity
dedicatedto the development of
individuals andorganisations
through education.
LearningTree
International Ltd
Mole Business Park
Leatherhead
Surrey KT227AD
Contact Jan Mott
Te l . 01372 364600
Fax 01372364611
uksales@learningtree.com
WWW .learningtree.com
MerlinTraining and
Development Ltd
The Derwent Business Centre
Clarke Street
Derby DE12BU
Tel . 01332201911
Fax 01332201912
Specialist tailor made courses for
groups of people on your
premises , o r public courses in
Derby.
Network Consultants
7West Bar
Banbury Oxon OX169SD
Tel . 01295 253689
Fax 01295271218
PeritasLtd
Burfield Road
Old Windsor
Berks SL42JP
Contact: Mari Shepherd
Tel .01753604138
Fax 01753604160
http://www.peritas.com
Peritas is the largest UK IT
Training Company. AMicrosoft
Authorised TechnicalEducation
Centre supporting the MCP
Programme including Microsoft
CertifiedSolution Developer
Certification.
QA Training Ltd
Cecily Hill Castle
Cirencester
Gloucestershire GL7 2EF
Contact Amanda Whitehead
Tel . 01285 655888
Fax 01285 644828
www.gatraining.com
Leaders in IT technical training and
consultancy.

Please arrange.

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

Directory Heading: ...

Contact Tel:....
Q lenclose a cheque for £.

Q Please invoice my company
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Rhino Training
PO Box 1087
Bristol
BS12 2xY
Contact Cristine Shakespeare
Tel . 01454 417057
Fax 01454 417067
100525.2054@compuserve.com
WWW .rhino-software.co.uk
Providers of training in ; Visual
Basic, Visual C++, Windows NT,
SQL Server, Delphi, Java,
Internet|Intranet
Richfords Computer Services
South Bank Technopark
90London Road
London SE16LN
Tel . 0171922 8819
Fax 01719228839
Skilladvance Training
707 High Road
Finchley
London N120BT
Contact Bill Cosgrave
Te l . 0181446 6481
Fax 0181446 9143
training@skilladvance.co.uk
WWW.ski l ladvance.com
High quality Training in Unix,
Informix, Oracle, Windows NT,
Access, VisualBasic, Internet and
Networks.

P R O D U C T S

Aladdin Knowledge
Systems UK Ltd
Tel. 01753
Fax 01753
sales@aldn.co.uk
http://www.aks.com
Aladdin is a leadingsupplier of
advancedsoftware security
(HASP)andsmart card
development tools (ASE)for
software developers.
BL Computer Security Ltd
101 Hendon Lane
Finchley
London N33SH
Tel . 0181 343 0734
Fax 0181 346 2672
bi@bics.co.uk
www.bics.co.uk
Wespecialise in design and
manufactureof computer security
products. Anchol, LureBooster,
Deadlock(Dongles)andC.L.A.M.P
Alarms
Data Encryption
Systems Ltd
Silver Street House
Silver Street
Taunton
Somerset
TA13DL
Contact Roy Davidson(Sales)
Te l . 01823 352357
Fax01823 352358
www.des.co.uk
deskey@silver.cityscape.co.uk
DESmanufacturessoftware
security products developed asa
solution to softwarep i r a c y and
theft

Glyn Williams & Associates
Ladywood House
Ladywood
Near Droitwich Spa
Worcestershire WR9 0AJ
Te l . 01905757700
Fax 01905 757800
gwa@gwassoc.demon.co.uk
Software|Hardware copy protection
systems - Theprofessional choice
for security and features.
Worldwide support.
Rainbow Techno log ies Ltd
4The Forum
Hanworth Lane
Chertsey
Surrey KT199JX
Tel . 01932570066
Fax 01932570743
sales@uk.rnbo.com
Only Rainbow delivers leadingedge
technology andISOcertified
quality for softwareprotection and
license management.
Soft lok International Ltd
Softlok House
2 Bark Street East
Bolton
Lancashire BI23FR
Tel . 01204436000
Fax 01204 436025
sales@softlok.com
Protectyour future, protect your
software. Establishedin 1987,
Softlok specialises in software
p i r a c y protection.

DEVELOPMENT

Bi ts Per Second Ltd
14Regent Hill
Brighton BN13ED
Tel . 01273727119
Fax 01273731925
rflowers@bitspersecond.co.uk
http://www.bitspersecond.co.uk
Graphing/GIStools. Centura
support of training. Client/Server
design & consultancy. Network
storage consultancy. Multi‑
platform device driver
development.
Borland International L td
8 Pavilions
Ruscombe Business Park
Twyford
Berkshire RG109NN
Te l . 01734 320022
Citadel Software Ltd
Coombe
Trewen
Launceston
Cornwall PL158QF
Te l . 01566-86037
Fax 01566-86147
ComponentSource
27-37 Vachel Road
Reading
Berks RG11NY
Te l . +44 (0)118958 1111
Fax +44(0)118 958 9999
Request FREE CD or product
sales sompuserve.com
www.componentsource.co.uk

yr(s) entry into the EXE Directory for me/mycompany.

TRY freely available demonstations
of hundreds of software
components andBUYand unlock
full ve rs ions instantly, from a FREE
regular CD.
Exepos
Acorn House
Straight Bit
Flackwell Heath HP109LS
Tel. 01628533143
Highlander Software
112 Powis Street
London SE186LU
Contact Justin Robinson
Te l . 0181316 5001
Fax 0181316 6001
sales@highlander.co.uk
Suppliers of high quality
development tools for C, C++,
VisualBasic, DelphiandJava.
IBM United Kingdom
Freepost ACG 5022
Wintermill
Milton Keynes
Tel . 0800 969045
Intasoft L t d
Tresco House
153 Sweetbrier Lane
Exeter EX13DG
Tel . 01392 217670
Fax 01392437877
sales@intasoft.co.uk
M K S U K Ltd
239 Kilburn Park Road
London NW6 5LG
Tel . 01716240100
Fax 0171624 9404
Popkin Software & Systems
St Albans House
Portland St
Leamington
Warwickshire CV325EZ
Te l . 01926 450858
Fax 01926422165
Powersoft Europe Ltd
Windsor Court
Kingsmead Business Park
High Wycombe
Bucks HP111JU
Tel. 01628 34500
Fax 01628 38660
Programming Research L t d
Glenbrook House
1/11Molesey Road
Hersham,
Surrey KT124RH
Tel . 01932 888080
Fax 01932888081
Contact Mr John Heathcote
Pure Atria
Wyvios Court
Swallowfield
Nr Reading
Berks RG7 1PY
Tel . 01344 462500
QBS Software Ltd
11Barley Mow Passage
Chiswick London W44PH
Tel . 0181956 8000
Fax 0181956 8010
orders@qbss.co.uk
www.qbss.com
Vast rangeof development
products: Next Day delivery; 90
days free support; account
customers welcome.

...Company Name...

...Postcode.....

Dat

...Contact Name:.

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

Quadron
209 East Victoria Street
Santa Barbara
CA 93101 USA
Tel . +1805 9667630
Quite Software
105Ridley Road
Forestgate
London E7OLX
Tel . 0181522 1726
Fax 01812571044
Select Software Too l s L t d
West Moreland House
82-86 Bath Road
Chelenham GL53 7JT
Tel . 01242 229700
Fax 01242229701
http://www.selectst.com
Select Software Tools provide OO
modellingtools for large scale
Client|Server development.
Sil icon River
58-60 Beresford Street
London SE186BG
Tel . 0181316 7777
Fax 0181316 4138
System Science
1-6Bradley's Close
White Lion Street
London N19PN
Tel . 0171833 1022
Fax 0171837 6411
Zinc Software UK L t d
106-108 Powis Street
London SE186LU
Tel . 0181855 9918
Fax 0181316 7778

PUBLISHING
AP Professional
24/28 Oval Road
London NW17DX
Contact: Rachel Bridgman
Tel . 0171482 2893
Fax.0171267 0362
app@apuk.co.uk
www.europe.apnet.com/appro
fessional
Book publisher on internet
development,programming, PDAs,
softwareagents andmore.
Specialists in Macintoshbooks.
IDG
61/63 Uxbridge Road
Ealing
London W5 5SA
Te l . 0181579 2652

HELP SYSTEMS
Peterborough Technical
Communication
8 Whitewater
Peterborough PE26FB
Tel. 01733237037
Lo-ca// 0345 419470
Fax 01733239933
petecom@bcs.org.uk
www.gold.net/petecom/
Creationof manuals andon‑
screen helpsystems. Pleasecallor
e-mail for our free information
pack.

QO) YES| want a two year entry at £400 (+ V A T ) + an extra 5 words free*
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REAL-TIME WINDOWS
This small successful Designer and Manufacturer of Software and
Hardware design tools for the Au tomob i l e , Telecoms and Related
Industries seeks a broad based Software Engineer to j o i n their team.

The company will be interested in hearing from Junior and Senior Software
Engineers from 1 year t o 1 0 years e x p e r i e n c e o f software design u s i n g any
of the above. The ideal candidate will be Degree qualified looking for their
next move within the Indus t r y.

The company is also interested in Real Time embedded Software
Engineers possibly seeking a move i n t o Windows design, you will need a
good understanding of Hardware , preferably Motorola and in depth
knowledge of t i m e critical applications development.

All posit ions are based in Berkshire with Salary and benefits dependent
upon exper ience, guide c£18K to £30K+
We are also v e r y keen to hear from Software Engineers w i t h a Real
Time C and UNIX background for posit ions involving applications
development from Control Systems to Digi a p p i n g . Positions based
in London and Sussex. Salaries £20K to £: Cal l for m o r e details

We have similar posit ions based in the USA San Francisco developing
securi ty systems for the Worlds Airlines. Salaries from $50,000 to
$80,000. Call for details

SH .s s o c i a t e s
COMPUTER RECRUITMENT C O N S U LTA N T S , a y e Chambers Now!
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 f
R i n g w o o d , H a n t s , B H 2 4 1 A D Telephone
TE ( 1 4 2 5 475480

Call James H u n t ,
Ron Cook or

EXE magazine is looking for a sub edi tor to work on
both the magazine and i ts Web site. We are looking
for a person with the ability to transform drab copy into
sparkling prose, while subbing out cliches like that one.

You will be comfortable rewriting technical features
and news stories, and able to produce headlines and
standfirsts to tight deadlines. An organised mind is
essential, and experience of HTML and using Quark
XPress a definite plus.

Opportunity to write for the magazine and the Web site.

Competitive salary depending on experience and
company benefits.

Please apply with a full CV, examples of your work
and a 300-word critique of any UK computing title to
David Mery at the address below:

m a y 1 9 9 7

I n a n d A r o u n d
West Yorkshire

We have clients currently seeking the following:

Windows Programmers or Visual BASIC Programmers to
retrain in DELPHI working in a systems house environment

£18,000 to £23,000

Real Time Programmers for ‘C’ & ‘C++’ development
(supervisory control & data acquisition systems),
involves some work for whisky distilleries! c i r c a £20,000

Real Time Programmers ‘C’ & ‘C++’ under Windows
to develop in car products, working with CAN
(Control Area Network) technology £15,000 to £30,000

Software Team Leader with Visual BASIC & SQL
experience for new client server development working
on industry leading re- insurance systems c i r c a £22,000

Analyst Programmer to undertake a long term project
to completely re-develop all the systems for a very
successful medium sized manufacturing company.
This job starts with a clean sheet of paper to £25,000 + car

For your next career move around West Yorkshire
telephoneVincent Atherton on

Leeds (0113) 250 4560 or write to:

A i redale Recrui tment
Rea l tex Hs., M ick lefie ld L a n e ,

Rawdon, Leeds, LS19 6 AX

m e e a people
you need to m e e t

at

RecrulT 97 is a vital source
of IT contacts in your search
for lucrative employment.
Admission is free. For further
details and priority registration
visit the Rexlive Web Site today at:

RecrulT 97 is organised by

RUNMENT e x p e r i e n c e the cyber
cafe at all our events



FREE T
At Cygnus we have some unique views about letti
our products. That is why more developers u:
across more host-target platforms than any oth,
with our tools. At Cygnus, we're developing ne
that will reach more customers through our inn
out more about these and other opportunities
of Cygnus.

FTWARE!
wel is expected. Proven long term experience and
lore important than strictly academic qualifications.

Personal Skills
We are looking for efithusiastic, motivated individuals who havea positive
approach to quality. Good communication and the ability to work well in a
team are essential.

Current Vacancies
GUI Design Architect £40-45K PA, GUI Engin lutions UK

fl developer and supplier of leading edge programming
real-time developer marketplace. Mostof the software that

itely free, even the source. Our revenues come from custom
licon manufacturers and OEM's, and from customer support

ve Offices in Silicon Valley, Boston, Japan, Germany and
and employ around 100professionals worldwide.

In addition, we are always on the lookout for
preter engineers, and engineers with experienc
development.

Essential Experience
The GUI Architect must demonstrate in-depth knowledge and
user interface design and implementation and the GUI engineers mus’
proven track record of GUI! implementation.

‘ou will work in an informal environment with much flexibility as regards
working hours and dress. Management is by results, not appearances. We
treat engineers for what they are - our most important asset. You will be
required to travel to the US for engineering meetings at least twice a year.The jobs entail specification, design and implementation of user interfaces

for innovative embedded system development, tools. These tools willibe
developed for a range of platforms’ including WindowsNT/95 and Unix
variants. Part of the work required will include the development of tech‑
n i q u e s to enable dynamic run-time construction of sections of the user
interface.

Relevant Technical Knowledge
C, C++, TCL/TK. NT/W95, Win32, Unix,.X/Motif, 2D graphics, Cygnus GNU
toolchain and other IDE's, IDE implementation, embedded and real-time
systems, and operating systems.

Other travel may be required from'time to time.

Checkouthttp:/www.cygnus.comifor.more information.

Contact
PaulBeskeen, Directorof Engineering, EmbeddedComponents
Cygnus Solutions, 36 Cambridge Place, Cambridge, CB2 1NS.
paulb@cygnus.co.uk
Phone:01228323423 Fax:01223 323 723
Please send your resume by email, fax or post to the above address.
Or simply phone for a chat to learn more about the positions.

RDBMS UNIX DEVELOPMENT C++/NT/UNIX

UNIX/SYBASE
C . L o n d o n~ £32k + Benefits

W erequire a nAnalystP r o g r a m m e rfor the
financialsector, based in Piccadily. Working
4s part o fasmall team on deve lopmentand

UNIX KERNEL
Herts - To£35K +e x c e l l e n tbens

‘Our client is seeking ahighly skilled UNIX engi‑
Neer with strong k e r n e l / d e v i c edriver and 'C’ pro‑
gramming experience.The successtul candidate
will join ahighly skilled team i n v o l v e di ntechni‑
cally varied andd e m a n d i n gwork.This position
will particularly appeal toversatile candidates

é ho elo pectinacing en halon, "
e r y

fying system r e q u i r e m e n t sand you will act a s
Project manager for minor projects.

Ret:RC/1
C++/REAL-TIME

DEVICE DRIVERS
Berks - To £35k

Exceptional projects with a leading worldwide
‘software company. Opportunities for software
engineers with a first class background in
systems level and UNIX device driver

t e l e c o m m u n i c a t i o n ssector, any previous
‘experience of this area will beof great interest.

Ret: JKI7

‘C/UNIX DEVELOPER

C++/NT/UNIX
S u r r e y- t o£40k

Our client is aleadingdeveloperofa
renownedtrading platform for financial
institusons. The platformis widely used within
the City of Londonand WallStreet.The
Continued success of the company in both the
UKand UShas ledto aneedfor experienced

software engineers.

UNIX/INGRES Herts - To £30k Berks - £22k WINDOWSNT
C.London - To £28k Our client is predominantly a developer of soft- Rapidlyexpanding international company Software Engineers

Our client,aprestigious software house is ware and asupplier of computer systems and supplying state ofthe art Collection Systems, E x p e r i e n c e ddevelopers are required with a

trots a n dUND sl T h e o Cand feecaiatedt fetaland suppor f h e apptcatons bepseed red iosphphwith good Ingres tions. Candidates should have experience install and suppor their s y s t e m s- applications

candidate will also have agood understanding real-time and either two years of t r a i n i n gwill beprovided. You will havea experience, Candidates should demonstrate
‘C/C++ under UNIX orVisual/BorlandC++ in
‘a Windows environment, preferably using the

‘ofa recognised methodology. Formaltraining
‘and the opportunity to develop you own career

minimum o ftwo years p r o g r a m m i n gexperience
using C in a UNIX environment. WindowsNT

first rate technical knowledge and a good
academic background. Any experienceof

path, together with anexcellent benefitspack- class libraries. You must be able to work well experience would be advantageous. developing real-time systems or using OLE
‘age are some of the attractions! within a team. Ret:CP/S Ret: KB/8 would be advantageous.

Ret: PP/2
C++/UNIX EMBEDDED C/C++

UNIX/SYBASE/POWERBUILDER Herts - To £35k Berks/Avon- £15k - £30k UNIX
West London - To £35k These positions will appeal to candidates inter- Arange of Software Engineersare requiredwith Software Engineers
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BE| Aword leader in state oftheart technology,
requires a number o f seniordeve lopmentpro‑
f e s s i o n a l swith excellent user facing, interper‑
‘sonaland presentationskills. You will be
responsible for the development, implementa‑
tion andsupport onarange of Ciient Server
‘Systems. E x p e r i e n c eo fSybase andior
P o w e r b u i l d e runder UNIX would b eideal,
althoughcross training from major relational
d a t a b a s e swillb eprovided.

Ret: KB3

Logistix Recruitment Limited, Lamb House,

Church Street, Chiswick Mall, London W4 2PD

ested in developing systems for the on-line
video market. You must have excelent academ‑
i cq u a l i fi c a t i o n sand a tleast two years C++
under UNIX development experience.Additional
experience of the Apple Macintosh, Graphics or
network design, whilst not essential, will beof
interest. Good communications skills, bothwrit‑
ten and verbal are essential, asis the ability to
keep leamingthe latest technologies. Excellent
careero p p o r t u n i t i e so notter.

‘a minimum of one year's embedded 'C°
P r o g r a m m i n gskillst odevelop software for a
v a r i e t yo fprojects. D e v e l o p m e n twill b eunder a
‘motorola 68000 operating system onaPChost.
‘Any UNIX skills would be advantageous. The
successful applicants will beworking for one of
the UK's leading Software Houses which
currently is expandinginto theEuropean
markets.

Ref: DE/9

C a n d i d a t e smust possess excellent C++
p r o g r a m m i n gskils o nany UNIX platform.Any

| c o m m u n i c a t i o n so rnetworking skills would b e
cons ide redaplus, along with any previous
e x p e r i e n c eof real-time development.
A financialb a c k g r o u n dis not necessarily
requiredasfull training will beprovided.

Ref:JK/10

Fax: 0181 742 3061 E-mail: logistix@atlas.co.uk

T e l e p h o n e :  0 1 8 1  7 4 2  3 0 6 0
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CTRL-BREAK|

=
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T H E DTWTERNET B E G A N AS A COMMUNITY OF
SCIENTISTS, & ACADEMICLANE T H AT S IMPUY WANTED

T O S H A S D A T A

A M O N G T H eThe sone SS

Internet meme
Drug dealers Sof tware deve lopers

Refer to their c l ients as ‘users’. R e f e rto their clients as ‘users’.

‘The firs t one's free!’ ‘Downloadaf r ee trial version...

Have important South-East Asian connect ions Have important South-East Asian connections
( to he lp move the stu f f ) . ( t o he lp debug the code) .

Strange jargon: ‘S t i ck ’ , 'Rock’, ‘Dime bag’ , ‘E’. S t rangejargon: ‘SCSI’ , ‘RTFM’, ‘Java’ , ‘ ISDN’.

Realise that there's tons of cash in the 14to 25-year-old market. Realise that t h e r e ’ stons of cash in the 14to 25-year-old market.

J o b is assisted by the industry 's produc ing newer, more potent Job is assisted by industry 's produc ing newer, faster machines.
mixes.

Often seen in the company of pimps and hustlers. Often seen in the c omp a n y of ma r ke t i ng people and venture
capital ists.

Their product causes unhealthy addictions. DOOM.Quake. S imCi ty. Duke Nukem. 'Nuff said.

Doyour job wel l , and you can sleep with s e x y mov ie stars who Damn! Damn! DAMN!!!
depend on you .

E X E m a y 1997 81
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Stob ProPak 3
Ms S t o b has g o t in to the component pub l ish ing business.

I t ’ s h e r e !
I t ’ s koo l !
I t ’ s Stob ProPak 3!
Stob ProPak 3 is much more than an
upgrade to Stob ProPak 2!Traditional yet
innovative, proven but leading edge, and
definitely not cobbled together from a few
shareware bits and pieces that
we found on CompuServe,

* Stob ProPak3contains over
twenty! components that
wil l make wri t ing your pro‑
grams so easy that you' l l
wonder that it is worth paying
you to do anything. And for just a
few pounds ext ra , Stob ProPak Pro 3 con‑
tains many’ more!

@ Visual Basic programmers - Boost
y o u r product iv i ty and efficiency by
producing appl icat ions t h a t would
makeaf r u i t machine blush!

@ Internet Explorer users - since all our
controls are based on Microsoft's
Act iveX® t e c h n o l o g y, they can b e
downloaded across the Internet or
y o u r corporate intranet a n d used to
enhance a n d improve y o u r H T M L
pages. At least, that's what John read
on Microsoft's Web site.

(@ C++ and Delphi programmers!

Jus t some o f our
cont ro ls :
StobCal calendar component ‐ With 12attrac‑
tive fu l l color views of San Francisco and
the Bay Area, enter ing dates becomes a
pleasure, not a chore!
StobUDP UDP component - Enhance the
power of the Internet ( n o t forgetting your
corporate in t ranet ) with this powerfulUDP
component. Simply dragand drop this com‑
ponent onto a f o r m to add more UDP to
applications suffer ingfrom UDPdeficiency
~ it’s as simple as that! You need never buy

Stoblt progressbar ‐ StobIt progress bar does
away wi th those t r icky calculations that
are hard to code and waste your valuable
time. Simply set the Duration property to
the length of time you think you need, and
that’s it! Featuresan ‘installationpackage’
mode,when the bar races to 81% in one sec‑
ond, then stops dead, occasionally runn ing

the harddisk to prevent the user from
ki l l ing the program.

StobWrite component ‐- We’ve
taken the Microsoft Word con‑
cept, and stripped it of al l
those b u l k y extras that you

don’t need, to produce a word
processor component that wil l fi t

into any application. Based arounda file
format supported by l i tera l ly more word
processors than any other, StobWrite can
read NotePad files directly.
StobRedLED Red LED display component ‑
This realistic-looking LED control can be
switched ‘on’ or ‘off’ just asrequired. Great
for emulat ing modem status lights. This
control alone justifies the cost of the kit .
StobBlueLED Blue LED display component ‑
Less useful fo r emula t ing modem status
lights.
StobClue ‘Tip o’ the day’ dialog ‐- Comes free
with two hundredpractical statements that
you wi l l find really make sense in the real
world. ‘Placeyou chair near your PCwhere
you can reach the keyboard’ ‘The function
keys are the ones at the top with ‘F’ and a
number on them’ ‘Don’t pull out the mouse
cord while you are us ing the mouse as it
w i l l s top work ing and you may damage
your equipment’!
StobTFTP TFTP component - Need some
TFTP for your Internet ( n o t forgetting your
corporate i n t r a n e t ) solution? We have
plenty! TFTP convenience at the click of a
mouse, whenever and wherever you want i t .
StobGothicListBox list box ‐ At last! A list box
with a Gothic font bui l t i n . Now you can
include as many Gothic l is t boxes as you
like in your applications, without worrying
about shipping separate Gothic fonts. Stob
ProPak Pro only.| another UDPcomponent in your life!
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StobMultiMediaMegaMovieMaker multimedia
component - Enhanceand enliven database
applications with simple animations, or lit‑
tle postage-stamp sized films of Bi l l Gates
del ivering speeches about the future of
Windows.
StobEazyPeazyScreenSave component ‐ Write
y o u o w n screen savers in seconds!
Because, God knows, there can never be
too many screen savers in the world. Espe‑
cially not of the k ind that have been wri t‑
ten in a few seconds.
StobTeinetServe Telnet Serving component ‑
Have you ever been caught short when you
neededa Telnet Server?Well from today that
wi l l never happen again because, because...
oh stuff i t . I give up. This is yet another
incomprehensible TCP/IP thing. Ok?
StobGrid Grid component ‐ Although super‑
ficial ly just like a l l the other gr id compo‑
nents you have knockingaround your hard
disk, StobGrid isactually very different.
StobBlag! component ‐-Comes out sort of like
a grey car radio panel when dropped on a
form. I ts huge property l ist includes inte‑
gers Xmush , Ymush and Zmush, s t r ings
StatelyM and Por t l yMand an enumerated
type proper ty Rank tak ing values ‘dog’,
‘feet’ and ‘Chelmsford’.

A n d many more.
Completewith documentation in multiple
formats: R E A D M E . T X T, README.WRI
and README.DOC.
A l l t h i sfor just £299 + VAT + Sh ipp ing +
more VAT. Stob ProPak Pro 3 costs £199
extra + more VAT + more Shipping.

Don’tforget to download our demofrom
the broken link at
http://www.stob.personal.demon.co.uk/dow
nload/. Or fil l in theform onpage 120of this
magazine. Wewon’t sendyou a demo, it ’s
just that wehave found that wecan make
money by sel l ing programmers’ names to
direct marketing organisations.

1: 21 components.a
E X E m a y 1 9 9 7



Based onafull-custom ASIC
utilizing2500-gate, 1.5-micronE?
technology, HASP packs the most advanced
protection into the smallest key in the world

Arecent test conducted bythe National Software
Testing Labs, the world’s foremost independent
lab, compared the flagshipproducts of leading
software protectionvendors.* The result? HASP
was rated the clear overallwinner -and number
one in all the major comparison categories

NSTL TEST RESULTS,OCTOBER 1995
Aladdin | Rainbow |

OrECTs
ORE. software 97

deve lopment

These days, more andmoredevelopers are choosing to protect their software against
piracy. They’re protectingmore products,onmoreplatforms,with better protection
‐ and selling more asaresult.

24 - 2 6 JUNE

And more of these developers are protectingwith HASP. Why? Because HASP
offers more security, more reliability and more features than any other product
on the market.
HASP supports the most advanced platforms, includingall Windows 32/16-bit
environments, 0S/2, DOS, Mac, Power Mac, NEC, UNIX and LANs.

| Scoring Ca teg S Senti jiSa me Sone Tolearn more about how you can protect better ‐ and sell more ‐ call now to
| Security »Fagit | 6.3, 7 ons e b o seit order your HASP Developer's Kit.
Ease of Learning 9.1 1 “
| Ease of Use 83 y py}

|Versatility/Features A al Rered wesAk ‘OS
7 e r 7 T e T h e f z u u y , p vey i C|Compatibility i: we The fastest growing company in the
~ 7 ) , P i n d u s t r y ,with over 4million keys sold
Speed of API Calls 09 12 to 20 thousand developers worldwid
Final Score 8.5 6.5 Aladdin is setting the standard for
For afllcopy ofthe vu local HASPdistributor software security today 01 fi 5 3 6 222 6 6

h t t p : / / www. a k s . c om
United Kingdom Aladdin Knowledge Systems UK Ltd. Tel: + 4 4 E-mail: sales@aldn.co.uk
North America Aladdin Knowledge Systems Inc. 1: nail: hasp.sales@us.aks.com

Int'l Office Aladdin Knowledge Systems Ltd. Te asp sales@aks.com
Germany FAST Se c u r i t yAGTel: + 4 9 8 98 9422 . 5 . ' °
Japan Aladdin Japan Co., Ltd. 1 )7194, E-mail: 00i j n e t . o r j p The Professional 'sChoice
‘Aladdin Benelux 024 6 Aladdin Russia 095 92 3 0588 mAustralia Chi le Nico China F021 64 Czech A Denmark Seen se Egypt Dene 4 6 3 2 wFinland France

Greece Hong Kong +: italy 8 Korea 4 4 8 Mexico 2 New Zealand 16014 @Poland 8
South Aiea D Le Roux 11 866 4 7 0 4 mSpain P C H 403199 Switzerland Of Te e n 6m Turkey MiPortugal Futura 169 mRomania Interact 64 Singapore

> CIRCLE NO. 268
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h a s never been so

* ‐ Completely new integrated
32-bit visual development

+ Powerful, fully integratedand
automatedmedia builder

* Drag-and -drop visual file
layout allows for easy
modificationand updates

+ Full power of InstallScript for
customized installation; color
syntax editing

+ Visual editors for File
properties, Groups, Compo‑
nents and SetupTypes

[Shi * Support for integrating .AVI
NOW video, WAVE/MIDI sound,SHIPPING! 256-color images

* Support for integratedglobal
software distribution

‘InstallShield5 Professional
‐‑

© MediaBuildWizard
handles everything
neededto create builds
for various media on
the fly

© ProjectWizard gets you
upand runningand
establishes aframe‑
work for aninstallation
project

© Color Script Editor
visually organizes the
elements of installation
scripts by color-coding

copying I n s t a l lm i e l d engine fi l e s t o D i s k 1 .loutiding eyscen cab ine t fi l e ' s y s l . c a b syntax

¢ FunctionWizard guides
function use and auto‑
inserts complete
function statements

QBS Software Ltd. Soft/Export, Ltd.
Tel: 0181 9568000
Fax: 0181 9568010 UK Free Fone: 0800 973098
WWW: www.qbss.com Fax: +353 | 294 2197
EMall crdereexpes.couK E-Mail: installshield5@softexport.com

InstallShield.Software Corporation
Download an evaluation today! www.installshield-europe.com ¢www.installshield.com

All names and trademarks are property oft he i r respectice owners. No endorsement is implied. Windows is a registered trademark of Microsoft Corporation. InstallShield is a
registered trademark ofInstallShield Corporation. ® CIRCLE NO. 269


