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BUILD IT ONCE. BUILD IT RIGHT.
BUILD IT WITH GALAXY.

If you’re bui ld ing a n e w
generat ion of m i s s i o n ‑
cr i t ica l applications, y o u
need a tool with the power
a n d scalabil i ty to span
departments, d iv is ions ‐ the
entire enterprise. Only one
tool can help you doit all,
because only one tool has it
a l l ‐ t h e Galaxy Application
Environment” from Visix.

When we say “build it once,
bu i ld it right?” we mean i t .
Galaxy dramatically reduces
both the t ime and cost of
deve lop ing d i s t r i b u t e d ,
portable applications and
significantly increases the quality of
your final product. Only Galaxy can
handle your toughest development
challenges and then some‐it’s that good.

Build it once
Cross-platform no longer means
compromise. W i t h Galaxy’s object‑
oriented API and integrated tools, your
development team can write an entire
application once and move it to UNIX,
Windows, Windows N T, Macintosh,
OS/2 and OpenVMS without changing
a single l ine of code. You can easily
support a l l your target platforms
w i thou t struggl ing w i t h mu l t ip le

Li
V i s i x S o f t w a r e ( U K ) L t d .

With Galaxy
y o u can focus
onbuilding the best applica
t ions possible, insteadof
compromising on features
S e a l s B a t e ns e ?

“ p l i c a t i o n

toolkits or supporting separate develop‑
m e n t teams . Best of a l l , there’s no
“least c o m m o n denominator” effect
wi th Ga laxy ‐your applications are
completely portable and sti l l able to
exploit the advanced capabilities of
each nat ive env i ronment . The end
result? You'll have a better application
that is completely portable in a fraction
of the t ime it would take otherwise.

Bu i ld i t r i g h t
You'll build it right because we've built
it r ight. Galaxy specifically targets
the needs of high-end professional
developers by providing a compre‑
hensive set of object-oriented libraries,
distributed services, and visual tools
i n t o a cohesive, multiplatform devel‑
opment environment. Galaxy n o t only
provides a powerful GUI builder, but
also includes a rich set of platform‑
independent abstractions‐such as
memory management, networking, file
management, and distributed services‑

to handle the other 50% of your most
challenging development projects.

Bu i ld i t w i t h Galaxy
From financial services to manufac‑

turing, Galaxy has exceeded
the expectations of even the
most demanding developers
and w o n the praises of the
c o m p u t e r industry press
and analysts. Galaxy archi‑
tecture has proven itself in
hundreds of real wor ld
environments‐J.P. Morgan,
Xerox, I B M , Legent, and
m a n y o the rs are us ing
Galaxy today to build their

mission-critical applications.

A L Ax X¥
G H T Y E A R S

E n v i r o n m e n t
A H E AO

Trafalgar Square
071.753.2720/facsimile

London WC2N 5 B W
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COMMENT

Programmer or biochemist?
FEW MONTHS AGO Newsweek

Ar an article titled ‘Comput‑
ing is in their genes’. It described

the experiences of some researcherscomput‑
i ng wi th DNA. Their latest breakthrough
was solvingthe travellingsalesmanproblem
with what could becalled aDNA computer.
This is a classic problem studied in most
computer sciencecourses,will it alsobecome
a classic of biochemistry?

DNA strands create new molecules by
chemical reaction.The initialDNAsequence
is chosen sothat the obtainedmolecules are
the solution to the problem at hand. The
whole process happens in test tubes. DNA
reaction is a very slow process, one reaction
takes about 30minutes. Sowhy this sudden
interest for computingpurposes?DNAcom‑
puters look like the ultimatetool for parallel
processing.By usingbillionsor even trillions
of DNA strands a whole process can be
accomplished several orders of magnitude
faster than by any current supercomputer
and in much less space. At least in theory.

These advances in biochemistry could
mean that the future of computing science
might be quite different from the one pre‑
dictedbyJulesMay in EXE’s last issue: ‘pro‑
grammers in the future ... wi l l not be
engineers, theywill beartists ...One thing is
sure: the people who make programs will
soon behippiesagain.”

If DNA research continues to make
progress, in the future a good part of prob‑
lemsolvingwill bedonewithDNAengineer‑
i ng instead of us ing mere electronic
computers. We will then be at the starting
point of a new science: the convergence of
biochemistry and computing. Instead of
going back to the hippies’ time, developers
are heading toward a future w i th white
coats. Sortinga data dictionary by tinkering
with test tubes is an experience that few
developers must have dreamt of.

Whencomputers first appeared, IBMand
the likes were convinced that the market for
them could becounted on the fingers of one
hand,maybe two, but notmore. Then, when
microcomputers were first built, hobbyists
were the only one to believe it would havean
impact. If history repeats itself with DNA
computers, developers with a biochemistry
backgroundwill definitely havean edge.

DavidMery

OS/2 vs Windows 95
ICROSOFT HAS TURNED theMeeeonthe PCoperating sys‑
tem marketplace with its public‑

i t y campaign for Windows 95. Asa result,
many people have become interested in the
alternatives.And first amongthese is IBM's
OS/2 Warp: a ful l 32-bit, multi-tasking,
multi-threadingoperating systemwhich has
been available since March 1992. This has
given IBM time to tune and polish it to the
point where it's a sophisticated,mature and
robust offering.

Let's look at this from the developer's
point of view. One of the major trends in
application development these days is
towards task-centred computing. The key to
using a computer this way is an object-ori‑
ented user interface. OS/2 has sported this
since 1992, and Microsoft has attempted to
emulate the principle in Windows 95, which
is why there appear to bemany similarities
between the two. However, once you dive
down under the covers, things are very dif‑
ferent. OS/2 Warp has benefited consider‑
ably from IBM's three decades of experience
at developingoperating systems that people
can bet their businesses on.

OS/2 Warp has a much superior object
model (SOM, the System Object Model). A
major reason for its superiority is that it
complies to a key industry standard, the
Common Object Request Broker Architec‑
ture (CORBA) fromthe Object Management
Group. SOM enables binary compatibility
betweena variety of object-oriented lan‑
guages -akeybenefitwhen code reuse is the
objective. And SOM is a base technology in
OpenDoc, the component architecture from
CI Lab.

OpenDoc is important in three key
respects: it enables very easy creation of
compound documents; applications can be
created froma k i t of parts; and it will inter‑
operate with OLE 2 fromMicrosoft. Indeed,
many developers are givingthought to using
OpenDoc to develop OLE parts as a protec‑
tion from potential unexpected changes in
the OLEAPI.

Creating OpenDoc code is an attractive
proposition to the smaller development
shops that want to competewith thevendors
of today's monolithic applications by devel‑
oping component-based applications. So, I
believe OS/2 is the best platform for object‑
oriented development, particularly of
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Client/Server applications. OS/2 is the ideal
platformfor runningthis kindof application
- wheremultitasking,multithreading, crash
protection,andan object-oriented user inter‑
face based on a sound object model are key
prerequisites.

In the early days, OS/2 faced an uphill
battle for acceptance, for a variety of rea‑
sons. And there's no doubt that Microsoft
will face some of the same problems with
Windows 95. Not the least of these will be
the reluctance of people to adopt a new and
different operating system, particularly one
that's not an upgrade but anupheaval.

There are several things that MS has
goingfor it - Office95and theMicrosoftNet‑
work are potentially very powerfulweapons.
So, it doesn't have the initial problem that
IBMonce hadwithOS/2 - the lackof amajor
application for the platform. However, I will
bevery interestedto see howMicrosoftcopes
with the support issues.There will bemany
people trying to get help on the new user
interface, and also to report problems ‑
despite a beta program, a brandnew operat‑
ing systemwill havemany bugs. There will
also be programmers trying to understand
howbest to program for bothWin95 andNT
simultaneously, an interesting challenge,
given the difference in user interfaces
betweenthe two.

Finally, of course, in case developers are
debatingwhether to develop for 16-or 32-bit
Windows, or are considering whether the 9
millionOS/2 salesmakes this amarket they
want to invest in, IBM has announced the
Developer API extensions to OS/2. This is
support for some 700 of theWin32API calls,
which makes it possible for developers to
create a common code base between OS/2,
NT andWin 95. This will enable developers
to exploit OS/2's considerable toolset for
development of their applications, and still
be able to r u n on Windows platforms with
relatively little extra effort. And they have
IBM's award-winning support capabilities
aspeace ofmindfor their development, too.

Steve Walker, StrategicAdvocate, IBMUK
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Comms
Async Prof for C/C++ 2.1 £170
Greenleaf CommLib 5.2 £235
MagnaComm/DOS £215
SilverComm “C” Asynch 4.02 £195

Database
c-tree Plus 6.4b £565
D-ISAM £495
DataBoss 3.5 (Special Offer) £79
SoftFocus Btree/ISAM £75

Graphics
3D-Ware Prof £249
Essential Graphics Toolkit £320
Fastgraph 4.0 (Ted Gruber) £195
GFX Graphics/Fonts &Menus £330
GXGraphics 3.0 £155
GXImages £399
MetaWINDOW-DOS 4.4 £170

Gui
Menuet/C 2.1
MEWEL/GUI Std 4.0
object-Menu w/Source 2.7
Zinc Engine & DOS Key 4.1

Math& Scientific
C/Math Toolchest &Grafix £45
Huge Virtual Array & NAT 3.0 £215
Science, Eng& Graphics Tools £115

Printer
BD/CX (DOS) £300
BG! Printer Driver Toolkit £105
GXPrinter 1.5 £240
SLATE
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COMN-DRV/LIB £
Greenleaf Comm++ £180
Greenleaf CommLib Pro £
Borland Database Engine 2.0 £205
CodeBase 5.1 £248
CodeServer 5.1 (10-Clients) £370
CXBase Pro £500
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DataDirect Developer's Toolkit £450
DataTable 2.5 £145
DBTools.h++ for ODBC £340
Greenleaf Database Library 4.0 £180
Integra VDB/C++, Desktop £209
List & Labels for Win (Pro) £395
POET Personal SDK 3.0 £169
Raima DatabaseManager £380
Spread/VBX++ £171
Velocis £340
Charting Tools for Win 2.0 £180
EssentialChart for Win £320
GraphiC/Win 7.0 £360
Graphics Server 4.0 £245
Real-TimeGraphics Tools £360
AccuSoft Image Lib/Win 5.0 £610
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ImageMan £399
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Borland Visual Solutions Pack £59
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Crusher! Win DLL w/Source £235
DiamondToolkit £310
Greenleaf ArchiveLib £210
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KPWin++ £600
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MSVisual Control Pack £69

PROGRAMMING
t o o t s

Assemblers
CiC++

Cross Dev
Database

Dos Extenders
Fortran

Gui
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Pascal Prolog
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Version Control Visual Programming
Xbase

Ada
Basic
Comms
Custom Controls
Debuggers
Editors
Graphics
Linkers/Locaters
Modula-2

Windows

We stock m a n y i t ems for which there
is no space in these advertisements.

0895
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C-Scape 4.0
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Greenleaf Datawindows 3.0
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TCXL UI Dev Sys for DOS/Win

£419
£45
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£260
£140
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GXSounds
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TSRs a n d More
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CC-Rider Deluxe
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CodeCheck (Professional)
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£205
£215
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£175
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Borland C++ 4.5 £280
Borland C++ 4.5 &DBTools
Microsoft Visual C++ Intel Ed
Salford C/C++ Win Developer
Symantec C++ 7.0
Turbo C++ for Win 4.5
Watcom C/C++ 10.5
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DELPHI
Delphi £279 |
Delphi Client/Server £806 §
Apiary Dev Suite for NetWare £195
Conversion Assistant VBStd £77
Eschalon Power Controls £105
InfoPower (intro) £140
Mobius Business Builder (Intro) £199
Mobius Draw Kit £99
Mobius WinG Sprite Kit
Orpheus
Real-Time Graphics Tools for Win
VisualPro 1- App Enhancement
VisualPro 2- Visual Video Pack

VBX Artist
WinWidgets/VBX
30 Graphics Tools 4.0
Code.Print Pro for VI
Compression Plus 4.0
¢-Barcode VBX/DLL
DynaZIP VBX 2.0
FXTools/VB Std 1.5
MediaKnife/VBX
Microhelp Muscle/Win
QuickPak Scientific for Win

:
]

TMS Tools 1.1 |
VBCompress |
VBLanguage Manager |
VB/OLL 1.0 i
VERSIONS/VB 1.1 £135
Visual Developer's Suite £216
Visual CAD Dev Kit £520
Visual Instrument PanelControls £150 ]
VisualSpeller £120
VisualWriter Pro £145 |
VSView £105

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

_@ImprovedMicrosoft

Wa tcom C/C++ 10.5
Anew version of Watcom's C/C++
compiler is always an event, and their
latest 10.5removes the last “buts” which
may have put you off using i t in the past.
Major new features include:
@Visual ProgrammerbyBlue Sky,
visual design too! with functional
preview mode, generates 16/32-bit
MFC code
Windows95 Ready, supports pre‑
release vers ion, free upgrade to 10.6
with full support

for easier porting of existing apps
(MFC 2.5 & 3.0 included)
Technical ResourceDatabase on
CDwith technical tips & reference
data
Competitive only £139
fromVisualC++ 1.5+, BorlandC++
4.0+, BorlandC++ for OS/2 1.0+,
Symantec C++ Prof 6.0+, IBMC
Set++ 1.0+

If you are serious about C++, you should
check out WatcomC/C++ 10.5- it's their
best one yet.

DB2/2Vers ion 2
In 1983 IBMreleasedDB2,one of the
firstRelationalDBMS's. Now, 12years
later, they have released Version 2. It is
the largest database release IBMhas
ever shipped, and is one of themost
advanced databases available onPC's.
Look at these new features:
® ObjectOrientedExtensionsbased

on SQL3
LargeObjects (LOBs)maintained
directly in the database
User-DefinedTypes (UDTs)can be
used for columns
User-DefinedFunctions(UDFs)
treated likebuilt-in functions
Triggers including statement & row,
before & after, with two-phase commit
processing

Constraints et you restrict values to
a given domain
RecursiveSQLQueries including
path expression quer ies
SymmetricalMulti-Processingright
out of the box
Visual Explain reports the query
optimiser's execution plans, allows
“what-if” analysis

The combination of LOBs, UDTs&UDFs
lets you create function libraries that
extend the functionality of the database.
IBMare developing relationalextenders
for text, image, audio, video &fingerprint
information.
DB/2V2 is available nowonOS/2, with a
version for Windows NT due later this
year. Call us for full details.
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MSVisual Basic for DOSStd
MSVisual Basic for DOS Prof

£96
£230

NetPak Pro for DOS £135
PDQComm £79
QuickComm £129
QuickNet £79
RS232 Library £130
db/Lib Prof 3.0 £195
VB/ISAM MU £150
Graphics QuickScreen £105
Graphics Workshop £105
GraphPak Pro £99
Compression Plus £79
Compression Workshop £110
PDQ £110
Printer Plus £130
ProBas 7.1 £210
QuickPak Prof 4.19 £145
QuickPak Scientific 3.0 £105

£105QuickScreen 4.0



C OMM E N T

Tm sitting here, writing these lines, naked.
No, don’t cringe, gentle reader: whatever
you're imagining, it is as nothing compared
to the full revoltinghorror ofthe reality.But
Tm not referring to my lack of clothing, I’m
referring to my lack of amodem.

For better or worse, I’ve surrounded
myselfwith technology. I actually quite like
being surrounded by technology: I’m one of
the fortunate few who understands most of
it and is not frightened of it, and because of
that, I’mable to expand into it andmake all
thesemachinespart ofme.This is finewhile
everything isworkingproperly, but it causes
no end of problemswhen somethingbreaks.

It was my modem that broke. I guess it
was an oldmodem,andwell past i ts time.
It should have been replaced by some‑
thing no less capable but smaller and
cheaper. And, when it broke, it did so
not because anything went wrong
inside i t , but becauseCix changed its
modems to something different, and
it was no longer prepared to talk to
them. But the modemwas no longer
working, and something needed
mending.

Now, I rememberedwhy I hadn’t
bothered to replace i t . It was
already working, and for amodem
that’s something to be proud of. I
had completely forgotten how hard
it is to tame these things.

First ofall, I had to find out what
had gone wrong. Cix’s old modems
were talking in V.32bis (wha teve r
that is), and their new modems were
talking V.32bis, and my modem was
talkingV.32bis, but the newV.32bis
was sufficiently different from the
old one that my modem could talk
to the old ones just fine, but not to
the new ones. Perhaps it’s an old

version of the standard, suggested Cix, but
none of the modemmanufacturers involved
could shed any more light on this.

I did what I always do when I need
advice - logged onto Cix. Damn - nomodem!
I’mon my own.

I need some online access more than I
needa few quid, sorather than mess with it
for months, I decided to dump it and buy
another. Back to Cix management for
advice. ‘V.34 is a bit iffy, sodon’t go for that
directly. V.32 has settled down now, soget
one of those.’ A l l v e r y well, except my
modempurported tobeV.32, and that didn’t

work any more. ‘Ah, well, in
that case, make



sure you don’t get anythingwith aRockwell
chipset inside it - they're known to bea bit
funny. Don’t worry, though: hardlyanything
uses Rockwell any more.’

My normalsuppliers are all on Cix, andI
couldn’t contact them, because I had no
modem. SoI tried phoning around. It took
three phone calls before I found a modem
supplier with any modems in stock. ( A s an
aside, can anyone explain to me how some‑
one can stay in business without any stock of
what they’re selling?) Anyhow, I asked the
salesman what chipset his modem had

inside it . He didn’t know. He suggested
another supplier, who had some
modems in stock, who might
know. The other supplier said
that his modemshadRockwell
chips. I said I'd been told they
were dodgy. He said ‘Oh, no.
Rockwell is OK. In fact, most of
the modems in the world have
Rockwell inside them. What
you've got to watch for is AT&T.
But don’t wor ry, nobody uses
AT&T chips - they’re a bit dodgy,
you see.”

I gave uptrying to decidewho I
should believe. ‘ I f I buy your
modem and it doesn’t work with

my services, can I send the modem back?’
The salesman assured methat there’s noth‑
ing wrong with his modems, that it would
work just fine, and that I wouldn’t want to
send it back. I insisted ‘But if I dowant to
send it back, can I?’ Herelented after a five
minute argument.
The modemarrived, andI plugged it in.

Could I get it to work? Like hell! The book
of words said quite clearly that it can’t be
used on COM3: when there’s a mouse in
COM1.:. Quite true; I tried. But, it wouldn’t
work in COM4: at al l , and COM2: was
already in use. I tried to te l l Windows
where it was, and the BIOSsetup, and they
weren't having any of i t . Eventually, some‑
one told me to fake the BIOS maps into
putting COM3: where COM4: should be,
steal an interrupt from somewhere else,
sacrifice a goat or two, and all should be
well. It took two days, and ten phone c a l l s(I
still couldn’t get any advice from Cix), but it
worked eventually.

Why was this sohard? I knowa l i t t le
about computers, anda little about commu‑
nications, andI still neededcopious amounts
of help. Most of the people I asked for help
were more confused than I was. I think that,
the appalling compromises of the PC archi‑
tecture aside, modems have just too many
‘standards’ about them. The book that came
with my modem listed two pages of sup‑
ported standards, including V.Fast and
V.32terbowhich, I was told, are virtually the
same thing. Modemtechnology seems to be

advancing faster than computer tech‑
nology, which ( fo r a device whose

fundamental job is to commu‑
n i c a t e ) i s idiocy - i f ever

there were a case for
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C O M M E N T
aproper standardisation procedure,modems
are i t .

But, it doesn’t have to be this way. Fax
users for years have just been able to call
each other, and let the faxes negotiate on
what language they should speak. There
aren't two pages of fax standards, there’s
only halfadozen. Someone who brings out a
fax with a clever new modulation wouldn't
advertise the fact, because fax users jus t
don’t care, andeven if they did, few would be
able to use the facility.

In the past,the kind of unreliability and
awkwardness which I experienced were only
to beexpected. In the future it won't do. Now
the mass media has taken up the torch of
Internet access for all, more andmore of the
general public will wan t to be connected.
Few of them will waste two days learning
acres of V numbers, messing with dip
switches, and keeping up with new stan‑
dards. If this revolution is going to work, it
will be achieved not with high-power, up to
the minute modems which clever them‑
selves out of a job, it will be done with fax‑
type technology which works.

Jules can becontacted, once again, on Cix
asjules. This will probably continue until
someone releasesa V.79 modemwithout
telling anyone what V.79means, at which
point his modem will break again. At least
hisphone stil l works, although when his
number was changed to 01707 662698, BT
couldn't tell anyone about it.
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Middleware demystified
Market research company Ovum’s new
report, Middleware: the Key to Distributed
Computing, ‘sweepsaway the confusion’ sur‑
rounding exactly what middleware is and
why it matters. The report defines middle‑
ware as ‘off-the-shelf connectivity software
which supports distributed processing at
run-time and which is used by developers to
build distributed software’. Middleware is
divided into six categories: database connec‑
t iv i ty; message-oriented middleware;
Remote Procedure Calls; Object Request
Brokers; Distributed Computing Environ‑
ment middleware; and distributed transac‑
tion process monitors. Ovum can bereached
on 01712552670. The report costs £995.

Object Marketplace
Oracle is taking the idea ofobject reuse to its
logical conclusion with a new software dis‑
tribution strategycalled Object Market‑
place. Oracle will resell third-party Power
Object components and OCX controls, as
part of the Oracle Store located on the com‑
pany’s Web site. Developers will be a paid a
royaltyofabout 50% ofthe sale price of their
objects, and will be responsible for support
and maintenance. Oracle will chargea fee to
offset testingcosts. More information can be
found at http://www.oracle.com/.

Is Windows 95 secure?
The August issue of the Virus Bulletin car‑
ries a mention of a Windows 95 virus.
According to the article, this first virus for
the just-released operating system makes
use of the shared data area to capture key‑
presses. Any inter-task communication
mechanism is by definition a good place to
write data for legitimate but also for viral
and/or buggy software.The Virus Bulletin is
on 01235 555139.

Novell’s RTOS programmer
Novell has started a new programme to help
developers integrate NetWareand real-time
operating systems (RTOSs) in embedded
solutions. The RTOS Vendor Programme is
part of the Novell EmbeddedSystems Tech‑
nology (NEST) initiative (see EXE April 95
pp. 20-27) to create embedded applications
that connect ‘intelligent’ devices such as
printers, faxes and video-recorders to Net‑
Ware networks.Membersof the programme
wil l receive the RTOS SDKs anda training
program to help them include an embedded
network connection in their products. Call
Novell on 01344 724000 for more informa‑
tion on NEST and RTOS.

Mo t i f survey
Pertormance enhancements

IXI, the software company behind the X- Memory eas
Windows-based GUI Premier Motif, has amcor
conducted a survey of its customers. The Moat20
results of the survey, published in IXI’s Dineslensn
newsletter Premier, shed some light on Mosne cocunertabon

users’ priorities when it comes to GUI Perak
fixes and enhancements. Mosse 4

Fairly obviously, the most useful fea- ‑
tures that had arrived over the last year ‐ ja lfaMhielt
were performance improvements and gen‑
eral bugfixes.A fix for aproblemwithSunnumeric keypadswasdeemedparticularly important.

As for forthcoming features, the removalof memory leaks was considered far and above the
most essential anticipated improvement - something perhaps all software manufacturers
should pay heed to. Other requested enhancements included more documentation, improved
performance anda greater variety of GUI widgets.

About 70% ofusers felt that IXI’sWintif, a library that can belinked into an application in
place of the standardMotiflibrary to give Motifapplications a Windows look-and-feel, was an
important factor in their choice of Premier Motifasacross-platform toolkit.

Ro l l on 64-bit Unix!
A group of industry leaders, including supporters of standard processorarchitec‑
tures such as Intel’s 80x86, Hewlett-Packard’s PA-RISC, Digital’s Alpha chip and
Sun’s SPARC,hasendorsed the development of a widely-accepted set of 64-bit API’s
f o r Unix. AT & T, IBM, Motorola and SunSoft a re among the 60-odd companies
behind the programme.

Just as 16-bitarchitecturesandoperatingsystems on the desktopplagueddevel‑
opers wi th annoyingconcerns like segmented memory modelsanda 64KB l im i t on
contiguous blocks of data,32-bit systemsa r e n o w reachingtheir boundaries,allow‑
i n g up to 4 GB of ‘flat’ (unsegmented) memory to be addressed. Some corporate
databases need to ho ld m o r e than 4 GB of data in memory at once in order to
achieve the performance required to process millions of transactions overnight.A
64-bit architecture allows 16exabytes ( 1 6bill iongigabytes) of RAMto beaddressed
directly.

The 64-bit Unix API specification wi l l comply with and track existing industry
standards such asXPG4.2 (X/Open’s singleUnixspecification, aka Spec 1170),POSIX,
SVID, CDE and X-Windows. X/Open wi l l oversee the resulting API set, which wi l l
cover needsrangingfromthose of supercomputers andenterprise servers to those of
workstations. As the effort is the first specification targeted at 64-bit implementa‑
tions, it hasthe opportunity to be the mostcomprehensiveconsolidation of Un ixAPIs
to date.The API specificationwi l lbepublicly available by the end of the year.

Smalltalk masterpiece unveiled
ParcPlace Systems and Digitalk announced their new product strategy at their combined
users’ conference in August. The two companies, which are on the verge of completing their
merger, intend to integrate their core product lines into one product based on ParcPlace’s
VisualWorks. In the short term, however, ParcPlace-Digitalk plans to release upgraded ver‑
sionsof VisualWorks and Visual Smalltalk Enterprise ( V S E ) in the fourth quarter of 1995.

The new single product line,code-named VanGogh, shouldbeavailable by spring 1996.As
a step in that direction, the next releasesofVisualWorks andVSE will be100% language-com‑
patible.VanGogh will bebased onVisualWorks’ Smalltalk libraries, tools and ANSI compli‑
ance, and adds keys parts of Digitalk’s product line such as the PARTS Workbench, SLLs
(Smal l ta lk Link L ib ra r ies ) and Windows 95compatibility.

Two new products are on the cards too - code-named ‘Wadsworth’, which will allow pro‑
grammers to write World Wide Web applications, and ‘ServerWorks’, an optimised server
environment designed to improve server performance and scalability. ParcPlace can be
reachedon 01252 719100.
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If it doesn’t say ‘StP’, don’t go.

StP stands f o r Software through Pictures, the leading software
development e n v i r o n m e n t f o r Object Orientation (OO). It’s the
only 100% safe w a y t o make the n e c e s s a r y move t o O O .

StP g i v e s y o u all the features y o u need for high-powered OO
software development, with full life-cycle suppo r t throughout
y o u r e n t i r e development process. The central, shared repos i to ry

is accessible to all StP tools. It n o t only facilitates reuse, v e r s i o n

control and configuration m a n a g e m e n t- it also enables y o u to
build fully integrated solutions.

The e n g i n e that drives StP and makes i t s o much better than the
compet i t i on is i t s open, flexible architecture. Rather than forc ing
y o u down one r o u t e with nowhere to t u r n , this enables you to
c u s t o m i s e y o u r e n v i r o n m e n t t o s u i t y o u r needs a s y o u go .

A l w a y s ready to adapt to changing conditions, StP already

supports the foremost OMT and Booch methodologies (as well
as Jacobson U s e C a s e s ) and speaks y o u r development language,
including C++, Smalltalk and Ada. And StP can respond rapidly
to new or e m e r g i n g techniques, p r o t e c t i n g y o u r i n v e s t m e n t

StP comes f r o m the t e a m at IDE, who have helped thousands
of c o m p a n i e s develop successful s o f t w a r e solutions over the
past t e n y e a r s . With StP o n your side, y o u know y o u r t r a n s i t i o n

to OO is secure.

To find o u t more about how StP can pu t y o u safely ahead in the
race to O O , complete and r e t u r n the attached coupon by post or
by fax ing it to IDE on 01483 3 Alternatively, call us now
on 01483 579000.

01483 579000ee eeeeeeeeeeeee
me

! (J Please send memore information about StP for OO.
Name
Company name & address

Telephone
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1 Stir l ing House
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Borland’sDeveloperConference
This year, Borland’s Annual Developer Conference looked like a Delphi

event. Will Watts reports direct from San Diego, California.

New President a hit at San Diego
Borland’s new president Gary Wetsel was in bullish form at the
company’s Sixth Annual Developer Conference at San Diego.
Fil l ingPhilippe Kahn’s shoes for the first time, Wetsel, who has
imposed slashing cuts on Borland’s operations, was able to
announce the first quarterly profit since 1993. In front of over 2000
attendees, Wetsel promised to continue the upward trend, focusing
specifically on Windows 95, for which the company announced a
slew of new products.

New face for dBASE
Borland has shipped Visual dBASE (formally ‘dBASE for Windows’)
version 5.5 and the Visual dBASE compiler, priced around US $350
each. Although 16-bit,Visual dBASE can take advantage of Windows
95 features such as icon tips, long filenames and right-click menus.
The compiler k i t allows royalty-freeapplications to becreated anddis‑
tributed, and includes the ability to make distribution disks. A

First showing of Delphi 95
Star of the Developers Conference was Delphi 95, the 32-bit version of the
company’s smash hitdevelopment system. Previewing in public for the first
time, the product boasts a large numberof newfeatures:

e Full support for Win‑
dows 95 controls,
includingRichText For‑
mat, slider, progress
bar and hierarchy con‑
trols.

@ Multi-threadingsupport.
The VCL libraries are
now fully re-entrant,
and language support
has been added for
thread-local variables.

e Various enhancements for the product’s database support, including an
SQL Monitor (which logs SQL conversations), a data dictionary and
improveddeploymentinstallation facilities.

e Anew 32-bit compiler, featuring the ability to track multiple errors (the
existing 16-bit compiler stops as soon as it encounters an error), OBJ
support anda numberof language extensions.Optimisations carriedout
by the compiler, which shares its engine with Borland’s 32-bit C++,
include register variables and parameter passing, loop induction vari‑
ables and common subexpression elimination.
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client/server version of Visual dBASE, costing about US $695, should
also be shipping by the time you read this. Borland also previewed
Paradox for Windows 95/NT, due to ship before Q2of 1996.

CodeGuard
Also showing for the first time at San Diego - CodeGuard for Borland
C++ 4.5, a debugging tool that integrates with the C++ IDE. The
developer activates the CodeGuardoption,andthen begins testinghis
application as normal. CodeGuard automatically
discovers bugs such as memory leaks, invalid
memory references, memory overruns and
uninitialised data access and displays
detailed information about the error in the f
IDE Message Window. Double-clicking on
the message causes the IDE to jump to the
source line which caused the error. Code‑
Guard should be available in the UK by the
time you readthis; US introductory price is $99.95.

e Anew implementation of the string type, upping the maximum legal
length from 255 characters to 4 GB. Strings are automatically dynami‑
cally allocated, using internal descriptors which contain both a length
and referencecount. The compilerautomatically implementsa copy-on‑
write scheme, which invisibly and safely minimises string space con‑
sumption, and also appendsa null byte to the text so that it can be cast
to.aC style string for use in Windows API calls.

e Fullsupport for OCX and OLE automation.The latter iselegantly imple‑
mented via a new data type variant. The following code associates a
MicrosoftWord object with the variable MSWordand usesVBAto insert
a Delphi string S into aWord document.
v a r

MSWord: V a r i a n t ;

$  :  S t r i n g ;

b e g i n

S : = 'Some s t r i n g ' ;

MSWord : = C r e a t e O l e O b j e c t ( ' W o r d . B a s i c ' ) ;

MSWord. I n s e r t ( S ) ;

Note that the Insert method is dynamically bound at runtime. Standard Del‑
phi classes, which usethe same syntax for methodcalls, arestatically bound
atcompile time. According to Borland’s Anders Hejlsberg, Delphi95's Object
Pascal is the first languageto combine early and late binding in this way.
Group Product ManagerZack Urlocker assured us that Delphi95 (aka ‘Delphi
95/NT’, aka ‘Delphi 32’) will include
substantially revised and expanded
documentation - heacknowledged that
the documentation with the 16-bit ver‑
sion was below Borland’s normal stan‑
dards, attributing the poor quality to
‘Version 1.0 difficulties’. Delphi 95 is
now in betaand is due to ship within 90
days of the Windows 95 release.
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B u i l d b e t t e r a p p l i c a t i o n
A d d p e r f o r m a n c e , f u n c t i o n a l i t y &

v e r s a t i l i t y
MicrosoftVisual FoxPro
Easy enough to be Visual, powerful enough
to be Foxpro Microsoft Visual FoxPro
combines a visual development
environment with new tools for creating
powerful solutions. Its flexible targeting
puts existing Xbase code to work in
Windows, Windows NT and Windows 95.

Visual FoxPro i n c r e a s e s developers productivity with new RAD
features, such as dragging and dropping visual classes o n t o forms.
The Professional Edition adds OLE controls and tools to upsize
your application to microsoft SQL Server. Now Shipping

CodeWright Professional3.! ‑
Programmer’s Editor CodeWright isa
professional quality programmer's editor
designed to greatly increase code editing
efficiency and provide powerful
programming benefits for Windows based
development. With emulation for both
CUA and Brief, Code-wright supports
C/C++, Assembly, xBase, Pascal. Key

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

A powerful Windows desktop application
development environment with an integrated
client/server architecture which includes
powerful object-oriented programming tools.
With PowerBuilder Desktop you can easily
create robust Windows applications that
incorporate data from m o s t desktop
databases. The Watcom SQL database is

included for development and deployment o u t of the box. The
PowerBuilder family includes the n e w PowerBuilder Component
pack. Competitive upgrade for most desktop database users £189

Soft-ICEWindows
Debugs Windows executables and DLLs with the capability of
setting, breakpoints on I/O ports, interrupts and Windows
messages aswell assource lines and memory addresses. Exploring
Windows internals and the ability to debug Virtual Device Drivers

(VxDs) makes Soft-ICE
the ultimate Windows
debugger. The new
Windows 95 version is
ideal for Windows 95
VxD developers. £295

Windows 95
Upgrades form Windows and DOS now available

MicrosoftVisual Tools 95
Visual Basic 4.0 - Standard, Enterprise & Professional for Windows 95

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

Visual SourceSafe 4.0 Visual Test 4.0
Call to place your order and receive priority

WatcomC/C++ version 10.5
Watcom C/C++ delivers aprofessional,
cross-platform 16-bit and 32-bit
development system that produces the
fastest executables for the widest range
of platforms. Using the same integrated
development environment, you can target
all platforms including Windows N T,
Windows 95, Windows 3.x, OS/2 Warp,
extended DOS and more. New features
include: Blue Sky's Visual Programmer, Windows 95 Ready, MFC
3.0 for Win32 and direct support for popular revision control
packages. Special offer only £139

MKSSource Integrity
MKS Source Integrity is the m o s t
comprehensive configuration management
solution for client/server, cross-platform
development with powerful new features: FP
@Easy to use GUI creates fully functional
project in minutes.
@Sandboxes for personalised workspace.
e Visual differencing & visual merging
@Seamless integration in Visual C++, Visual Basic,
Borland C++, PowerBuilder, File Manager
Call f o r multi-license prices - single user £315

Server
Microsoft SQL Server 6.0 is a scalabel
high performance database management
system designed specifically for
distributed client-server computing. Its
powerful management tools, built-in data
replication, and open system architecture
provide a superior platform for delivering
cost-effective information solutions for
organisations of all sizes.
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Power Objects
Oracle is shipping Power Objects, a cross‑
platform visual tool targeting initially Win‑
dows and Macintosh platforms. OS/2 is
planned for later this year. The scripting
language, called Oracle Basic, has the same
syntax as Visual Basic. A local database is
included in the product. Power Objects sup‑
ports OCX andOLE 2.0 andOpenDoc when
available. The price was not announced but
is expected to be comparable to VB Profes‑
sional’s. A free 90-day trial version can be
downloaded form http//www.oracle.com.

Apollo
xBase specialist Successware has launched
Apollo, a Delphi add-onwhich canbelinked
to database applications as a replacement
for the Borland Database Engine (BDE) .
Apollo allows Delphi developers to use Clip‑
per ( N T X ) and FoxPro ( CDX ) indexes
directly, without incurring the large perfor‑
mance overhead associated with ODBC dri‑
vers. Other benefits include amuch smaller
deployment ‘footprint’ than the BDE, and
the ability to use standard Delphi data
aware controls.Onedrawback is that Apollo
does no t contain an SQL engine, soSQL‑
basedclassessuchasT Q u e r y cannot beused
with the system. Apollo is sold by QBSSoft‑
ware (0181 9944842) at £115.

Parallel Informix
Sun Microsystems and Informix are jointly
developing a version of the InformixOnLine
eXtended Parallel Server database software
for SunSPARCcluster.OnLineXPSwill ben‑
efit users with very large data processing
requirements such as those entailed by data
warehousingandon-line transactionprocess‑
ingapplications. It is the latest productbased
on Informix’s parallel database Dynamic
Scalable Architecture (DSA), and delivers
new features such asenhanced parallel SQL
operations. OnLine XPS for the SPARCclus‑
ter systemwill beavailableearly 1996.

Insight++
User Interface Technologies has released
Insight++ version 2.0, a development tool
which automatically detects many kinds of
programmingand run-time errors. By com‑
piling your program with Insight++, a ver‑
sion of the code is created which includes
calls to the Insight library. Insight++can be
used to find memory leaks,memory corrup‑
tion, mismatched parameter types to func‑
tions likep r i n t f andmuchmore. Insight is
available for Unix platforms at a starting
cost of $1495. Call 01223 302041for details.
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Back to Basic
It’shere-VisualBasic4.0 forWindows95and
WindowsNT.Dueout on 12September, after
a somewhat protracted beta-testing phase,
the new 32-bit version of VB sports many
enhancements, althoughmost of the changes
are not to the IDE, apart from the obvious
Windows 95 gizmos,butunder the surface.
VB4.0comes in three editions: Standard,

Professional and Enterprise. Visual Basic
for Applications is the core language for all
three. An improvedJet database engine also features in each edition. The Professional and
EnterpriseEditionssupports RemoteAutomation, asubset of the NetworkOLE functionality
likely to be part of Cairo. RemoteAutomation is acommunication layer between a VB client
anda VB server.

The new version can target both 16-bitand32-bitWindows.An in-depthreview will feature
in next month’s issue. If you can’t wait that long check ou t the story on EXplodE
(http://www.exe.co.uk/edit/e-words/vb4/vb4.html).

L i gh t L i b f o r Delphi
DFLSoftwarehas releaseda Delphi-specific version of i ts ImagesWindows l ib rary.
L i gh tL i b ImagesincludesDelphi-stylecontrols for the display andmanipulationof
BMP,PCX,GIF,JPG and TGA file formats, TWAIN scannersupport and the abil i ty
to storegraphics images in BLOBfields in Delphi-supporteddatabases.A feature of
particular interest to EXEreaders is support for the n e wPNGfile format,which is
designed to avoid the patent levy imposedby Unisyson formats usingthe LZWcom‑
pression algorithm.

Light L i b hasjust finished a betaversion of a DelphiBusinessGraphics l ibrary,
which w i l l also feature data-awareness for codeless graphing of database data.
L igh t L i b Images can be obtained f rom QBS Software (0181 9944842 ) and f rom
RhinoPubl ishing (01302 364861). From the Standard version to the Combo Profes‑
sional one, prices range from £149 to £329.

Real-timeDOS
The UKcompany IMSreleaseda real-time,pre-emptivemulti-tasking32-bit DOS-compatible
operatingsystem.Thekernel itselfis real-time.Real/32,asit is called, isbasedon aDOSemu‑
lationlicensedfromNovell(originallyDigitalResearch). The code isoptimisedtomake full use
of the dual pipeline architecture ofthe 486 and the Pentiumbutwill also r u nona386. A sin‑
gle machine running Real/32 can serve up to 64 users potentially running asmany aseight
Windows and/or DOS sessions. Up to 82 serial ports can be serviced at a maximum speed of
115Kbps. IMSemulates virtual 16550even if the serial cards haveonly non-FIFOchips.
Similarly to the DOSemulationofOS/2,Real/32cannot r unVxDs andsupport forWin32s is

limited. Forprotectedmode applications,Real/32support DPMI0.9 andBorlandDPMIexten‑
sions. IMSconsiders that DPMI 1.0isnotastandardworthsupportingaslongasWindows does‑
n't use i t . Tasks can run in the same virtualmachine (VM )or in separate ones, communication
is done through sharedmemory or with semaphoreswhich canbelocals to aVM or global.

Theworkingset for the kernel is quotedas 1MB buta 4MB configuration is recommended.
TheOScannot beexecuted from ROM,soa PCwith a harddisk is the standard configuration
to run Real/32. Clients can beanything from dumb terminals to full scale PCs. They can be
connected either via a network (ODI, NetWare,TCP/IP, Lantastic,Windows or N T ) or via a
serial link.

Development for Real/32 is donewith standard DOSandWindows tools. There’s a specific
API to access multi-tasking, inter task communication and synchronisation, and serial com‑
munication functions. At the time of writing the API is accessed via an interrupt but IMS
promised for September libraries for most mainstream languages.
A one-off licence costs £185. IMSrefused to disclose the price of agolddisk or of the SDK.

To contact directly IMS,call 01276 686569.
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C O M M E N T

Letters
We welcome short letters on any subject that is relevant to software development.
Please write to: The Editor, EXE Magazine, St. Giles House, 50 Poland Street, London W1V 4AX
or email editorial@dotexe.demon.co.uk Unless your letter is marked ‘not for publication’,
it will be considered for inclusion. Letters may be edited.

What is Microsoft up to?
Dear Sir,
I was amazed whenI r a na ut i l i ty that
showed how much memory was being used
by this monster [Windows 95]. Withno appli‑
cation loaded- 15.9MB! It runs OK onmy 16
MB machine,but whenI put it on a friend's
8 MB P90, it was diskswap time... just like
Windows 3 usedto belikeona4 MB 486-33!

A realistic target for Win95 is a16 MB
Pentium-90 (my work machine). On that
platform, it'sbloody impressive.On a 16MB
486-66 (my home machine) i ts borderline.

Why couldn't Borland have written Win‑
dows? It wouldbefast, smallandreliablethen.

Gordon Bamber
Speak Outforum on EXplodE

Service not #included
Dear Sir,
I feel that Crosbie Fitch failed in his inten‑
tions in last month’s ‘Service #included’. No‑
one in their r ight mind would even
contemplate Crosbie’s proposed solution.
Indeed, few would suggest that there even
was a problem, other than with Crosbie’s
understanding of the issue. Admittedly,
# inc lude is adufflegacyof the C language.

First,nested #includes can lead to def‑
initions getting compiled twice. This can be
avoided by conditional compilation. Second,
nested # inc ludes and the rules used to
search for header files means that it’s possi‑
ble to pick up the wrong header when there
are multiple versions of it in different direc‑
tories. This can be avoided by prohibiting
nested #includes. Third, it’s pain to main‑
tain lists of header files, especially if nested
# inc lude directives are banned.

The first two problems a r e trivial. The
third - ‘solved’ by the Fitch method - is an
unavoidable part of C++ code maintenance.
A few seconds thought is surely more bear‑
able than Crosbie’s torturous answer.

Jocelyn Arbuckle
Bristol
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For beta or for worse
Dear Sir,
Tread the article Beta Times in the last issue
with great interest. I was however disap‑
pointed that only Windows 95 developers
were interviewed.The articlecouldhavebeen
enhancedwith the pointof view of developers
for other platforms includingWindows 3.1.

I personally have developed several
applications for Windows 3.1 and have no
intention at all of movingto Windows 95.
Why should I move froma tried and tested
operating system to the first version ofa half
16-bit, half32-bit OSrushed to the produc‑
t ion line? In addition if you compare the
actualWindows 3.1market to the Windows
95 one, conclusions are easy to draw. Even
Microsoft reckons that not all Windows 3.1
users will upgrade (move?) immediately to
Windows 95.

Dr Stephen Trobard
Internet address supplied

The choice of publ ishing only answers
f rom Windows 95developers w a s delib‑
erate. We d i d receive a few answers
f rom developers who had decided not
to develop f o r Windows 95 but these
were n o t quoted.The goalof this article
was to have actual Windows 95 devel‑
opersreactionson the difficulty or ease
of targeting this platform.

Microsoft has claimed that the m o v e
f rom o n e OS to the other w a s straight‑
forward and expect most developers to
work on the n e w plat form. The on l y
way to havea lessbiased analysisof the
advantages and disadvantages of wri t‑
i n g fo r Windows95 w a s to interview
only developers tha t had worked w i th
the betas - Ed.

Are programmers artists?
Dear Sir,
I disagree partly but strongly withJules’ last
column where he predicted that developers
wouldbeartists in the future, asif they were
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not today. The development of a program is,
and has always been, a work of art. Why do
you chose one particular language and then
one particular instruction? Give the same
task to two programmersandyou will endup
with two completely different programs.

You can recognise the signature of very
good programmers just by reading their
source code. Good programmers are proudof
their code. If communication is sometimes
hardbetweenthe realworldand developers,
it is because, as all artists, they live in an
artificial world. And by that I don’t m e a n
taking drugs. The development of software
is akin to the creation of a virtual world of
which the programmer has full control. It is
mucheasier to live in this perfectworld than
in the real one.

Perhaps Jules should consider why soft‑
ware companies which announce release
dates never (or very rarely) manage to meet
them(the vaporlist in CtrlBreak is abrilliant
idea). It’snotbecauseof lastminutesbugs- or
features. It’s much more fundamental than
that. Introducinga few bugs into an applica‑
tion is the only way a developer cancreate the
time he needs to craft beautiful code with all
the commercial pressure put on him. Once
convinced that the code is aesthetically per‑
fect then bugs can beeliminated.

RichardFritton
Internet address supplied

Methodology mix-up
Dear Sir,
I tried to call the phone number mentioned
in the newsitem‘Methodology merger’,page
8 of the last issue. Insteadof ahumanbeing
answering the phone, all I got is sort of
modem tones. Do you have a valid phone
number?

Marc Stevens
Kent
O u r apologies to Mr Stevens a n d to al l
the readers who called us. We printed
the fax number of I D E instead of the
phone number which is 01483 579000.
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Paradise No. Discount Price
Assembly Language

Phar Lap TNT Dos Extender
PLTN73100-E1...

Basic Language
3-D Widgets

SH3DM3100-E1
Data Widgets

SDDWW3100-E1
ImageKnife/VBX Professional Pack

MAIKP3100-E
Microsoft Visual Basic P;

MSVVBP3100-E1
NetPack Professional f o r Windows

CRNPV3100-E1
PDQCOMM f o r Windows

CRPCW3100-E1 ........
QuickPak Professional f o r Windows

CRQKPW3100-E1..
Spread/VBX

FAVVS3100-E1 .....
TrueGrid Professional f o r VB

APTGP3101-E1
VB Tools

MHVT43100-E1
VBAssist V3.5

SSVBU3100-E1
VisualTools Developer's Suite

VTVTD3100-E1
WinWidgets/VBX

LPWWV3100-E1... oe

Accusoft Image Format Library Win
ACIW53100-E1

Borland C++ V4.5
BOCFF8888-E1........

C-tree Plus
FACT+3100-E1

CodeBase V5.1
SQCOD3200-E1

CodeServer
SQCSD3100-E1

Greenleaf CommLib V5.1
GRCLA3100-E1

IBM C Set++ f o r OS/2
IBM30H1758-E1

LEADTOOLS Professional
LTLP43100-E1

Microsoft Visual C++ V2.0
MSVC28888-E1

ProtoGen+
PDPGP3100-E1

Symantec C++ V7.0
SYCW73100-E1

Turbo C++ Visual Edition
BOTCVW3100-E1 .....

Watcom C/C++ V10
WA32T3100-E1

Client/Server
Borland Delphi

BORDE8888-E1
Clarion f o r Windows

CLCWN3100-£1 .......
IBM VisualAge

IBM17H7503-E1
PowerBuilder Desktop f o r

PSPBD8888-E1..
ProtoGen+ Client/Server Suite

PDPCS3100-E1
Watcom SQL V4.0 fo r Windows

WASW43100-E1

Paradise’
HAS

ARRIVED!
Paradise No. Discount Price

Communications
PROCOMM Plus for Windows

DAPC23100-E1 om 20h

MKS Toolkit ( D o s & W i n )
MKTKD3200-E1

Codewright
PCCW33100-E1

ED-the programmers editor for Windows
LXEDWO0002-E1 £136

Multi-Edit f o r Windows
ACME3100-E1 143

Compression Plus 4
ETCPW3100-E1 .nsensvsnmensnenrnns£167

Salford FTN90 Entry Level
SASEL3100-E1 £ 9 2

Help Authoring Tools & M u l ia
Doc-to-Help

WTDHO250-E1
Fe

FFFHW3 100-1 . . . . s s s o c c s e

Help Magician Pro
SWIHM3100-E1

RoboHelp
BSR33100-E1 .

Windows Help Magician
SIWH23100-E1ae

Install Professional
KDINP3100-E1

InstallSHIELD f o r Windows
SGISW3100-E1

PC-install for Dos &Windows
TTPWD0250-E1

Blinker

Name

I t 's ready !

Special Offer
On ly

£66.95 Windows 3.1
Upgrade

£135
DOS Upgrade

Available on
4 t h September ‘95

IBM OS/2 Warp V3.0
1BM83G8102-E1. £67

Dan Bricklin’s Demo lt
LISBD3100-E1

Dan Bricklin’s demo-it!
LIDDW3100-E1 .......

Microsoft SourceSafe
MSMSS3100-E1

MKS Source Integrity f o r Windows
MKSID3100-E1 ........

Versions/VB
SBVVBW3100-E1 .....

Chameleon TCP/IP w/Maintenance
NMCTM3100-E1

Crystal Reports Professional
CSCRPW3100-E1 ....

Flipper Graphics Library V6.0
PWFLIO200-E1

FUNCky Il Library
HJFL20250-E1

InfoModeler Desktop
ASIDI3100-E1

| want a FREE Subscription to the No. 1 source of
leading products for the software developer!

O Please send a catalogue to me.

Company _

Address __

Post Code | _ | | | Mi | | |

Telephone

0161 7284017
Programmer’s Paradise ( U K ) Limited + Ist Floor, 217 Worsley Road

Swinton, Manchester - M27 SSF

f ree ordering: 0500 284177 « telephone: 0161 7284177
Prices do not include VAT or delivery. Please check prices at time of order as prices are subject to change.
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When Frontline
gets behind
UnixWare

i t mus t mean
business.

When F r o n t l i n e
Dis t r ibu t ion decided to
pu t its full weight behind
Un i xWare , Paul Sherry,
the Business Development
D i rec tor c ommen t ed ,
“UnixWare will become a
major platform in the UNIX
server arena, providing a
low cost , highly scaleable
UNIX application se rve r
with t i gh t NetWare in tegra t ion . ”

Compaq certainly a g r e e s . As do I C L ,
Olivetti, Unisys and Siemens Nixdorf.

Not to mention over 1000 leading indepen‑
dent software vendors, including major data‑

base vendors Informix,
Oracle, Progress, Sybase
and VMark.

For you, UnixWare 2
represents an enormous
opportunity to increase
both margin and volume.
Its lower overall cos t s ,
remarkable price/per‑
formance and out-of-the‑

A box NetWare integration
combine to make UnixWare an attractive
proposition for the huge and relatively untapped
NetWare base.

For the first time, there’s an Intel-based
UNIX operating system that can go head-to-head

with proprietary mid-range systems,
and win convincingly - at a fraction of
their price. While leaving competitive
Intel-based UNIX behind. =a

The recent TPC-C andAIM bench- “=
mark surveys underlined the message that
UnixWare 2 delivers the best price/performance.

It's a message that will carry plenty of
clout with y o u r cus tomers . Because now
UnixWare is everything they want UNIX to
be, it’s the one they'll want to have.

Make the mos t of the next generation of
UNIX operating systems, call the Frontline
UnixWare Hotline on 01256 847333. To find
o u t m o r e about UnixWare 2, cal l Nove l l
on 01344 724100.

BENCHMARK
PERFORMANCE

REPORT

Bf Right performance. Right price. Right now.

N N O V E L L
® CIRC



computer graphics research ha
been concerned with the sim
tion of natural phenomena suc!

plants and clouds. There has
been some success in mo

hairless animals such asdinosaurs.
success has been achieved with sin ps
mammals such as human beings. :
modelling is extremely difficul

how dinosaurs looked and moved, we#
have an extremely good idea about h

concerting.
The simulationofh a i r is a c c e ]

of the most challenging areas
field of human modelling. To understand
why, one must consider the current state of
the ar t of computer graphics. Modern ren ‑
dering is based around polygonalmodelling.
Polygons are good for modelling large,
smooth objects. To model a hair using poly‑
gons every hair segment would have to be
created from a cylinder primitive. Since no
hair is totally straight, a number of these
primitives would have to beused tomodel a
single hair. There are be typically 100,000
hairs on a human head, requiring models
containing many millions of polygons. Even
assumingyou could create suchamodel, the
rendering would present extraordinary
problems.

Polygonal models are rendered using
shading and ray tracing techniques. Shad‑
ingconsiders the relationshipbetweena sin‑
gle polygon and the light sources in the
scene, and derives a colour for the object
fromsome illumination model. Ray tracing
involves following the path of light as it is
reflected and refracted though a scene. The
lightingofhairwould bepractically impossi‑
ble to simulate using either of these meth‑
ods. Hair is slightly translucent, reflective
andhasa roughscaly surface. Lightdoes not
simply reflect offthe surface of the hair asin
a traditional shading model. Some of the
light is reflected, some passes through the
hairand is refractedandattenuated,some is
scattered off the rough surface either out
into the scene or back into the hai r. To
attempt to trace these scatteringeffects fully

Alex Parkinson succeeds in generating

would be practically impossible. And that’s
not the only problemone encounters.

Hair is extremely thin, around 0.05 mm.
Rendered at any reasonable range this will
beless than one pixelwidth, andwith tradi‑
tional rendering techniques this would
cause extreme aliasingproblems.

Finally there is the problemofmodelling
the huge variation of hair styles that exist,
and the complexities within them. Tradi‑
tional methods would involve the individual
placingandshapingof thousandsofindivid‑
ual hairs.

Thetechnique
Consider what you see when you look at hair.
An individualhair isalmost invisiblebecause
it is very thin and slightly transparent. It is
the build up of hair upon hair that you see.
This explains why volumetric methods (see

box on Previous research) produce good
results, because they consider the contribu‑
tion of the hairs all along the ray. However
hair is not volumetric in the same way that,
for instance, clouds are, the contribution to
what you see comes from hairs a few deep,
not from right through the hair body.

Our method is based around splines and
micro-cylinders. Instead of using a model
based on line segments that produces hair
which is ostensibly straight, a spline form is
used allowing the definition of hair with a
natural curl. The hair is considered as a

series of micro-cylinders placed along this
spline form, usinga look-up table method to
describe the micro-cylinder. The normals in
the micro-cylinder may beperturbed to give
the effect of scales.

The hair is then shaded using the coor‑
dinates and normals information from the
micro-cylinder. To allow the hair to be as
thin as possible, supersampling is used for
anti-aliasing. The spline definition and the
anti-aliasing are used to alleviate the prob‑
lems associated with the traditional mod‑
els: the thickness and straightness of the
hair.
To achieve the softness of the volumetric

images a compromise solution is employed.
Insteadof simply z-buffering the hairs, they
are additionally rendered to a blur buffer.
Here the hairs previously rendered to the z‑
buffer are ignored in favour of the hairs
underneath.To simulate the light scattering
as it passes through the hair the image on
this buffer is blurred. The two buffers are
then merged with a value corresponding to
the transparency of the hair. Coupled to the
supersamplingthis means that asingle hair
contributes very little to the image. Instead
the influence of the hairs is accumulated as
they lie one on top of the other simulating
the way that light is scattered and attenu‑
ated as it moves through them.

Usinga shadow buffer to create shadow‑
ingeffects, this methodcreates thevariation
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zZ If Microsoft®, Borland® and 80 other
Bsoftware vendors have one thing in C

common, it's that they all knowa great

reporting tool when they see one. That's
why they all include Crystal Reports in
their software programs.

rreparee Cesembarts te

Crystal Reports’
Report Engine

Box OificeAnalysis DLL, full‑
[ HollyusedEditian
: - _ featured OCX

& VBX, and
open APIs
allow for fast,
seamless

integration into your database applications. And
now, with Crystal Reports 4.5, you get hot new

features that allow y o u to generate presentation

quality reports with even greater speed and control.
o v o

aMa S  e T

Contemporary Software, Abbey View, Everard Close,
StAlbans, Hertfordshire AL1 2PS
Tel: (01727) 811999 ©Fax: (01727) 848991
CONTEMPORARY SOFTWAREA DIVISION OF INTERSOLV PLC

The number o n e report ing
tool is even better....now with

32-bit technology.
© 16or 32-bit Report Designer &
Report Engine. Great for Windows
3.1, 95, NT.

© 40 new e n g i n e calls ( > 8 0 total), full VBX and
16or 32-bit OLE Control (OCX) .

© 2-10 times faster report processing.

© 12fully-integrated graph styles.

©Report Distribution Expert with free runtime.

¢ Easier to use interface. And much, much more.

Order Crystal Reports 4.5 today.
Crystal Reports also comes with another important

feature: amoney-back guarantee. Order version 4.5

today for £299, or call for special upgrade and
Visual Basic user pricing.

Order today ‑
and make the
reporting tool of CONTEMPORARYSepthe experts your

tool of choice.

Crystal and Crystal Reports are trademarks of Crystal Computer Services Inc. Visual Basic is a registered trademark of Microsoft Corporation.
All other names are the property of their respective owners
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F E A T U R E S
s t r u c t cylinder_lookup_element {

v e c t o r coord ;
vector normal;
s t r u c t cylinder_lookup_element ‘ n e x t ;
s t r u c t cy l inder_lookup_element * p r e v ;

ea s /* Rota is used to rotate the sample start point round, this is
for situations where nbis small sothat there is more of a
chance of asample facing the eye position */

rota =0; ae
f o r ( i = 0 ; i c n a ; i + + )

Vv {
s t r u c t cylinder_lookup_element *new_cyl inder_lookup_element ( v e c t o r c, theta= r o t a ;

vector n) s = ( ( 4 * P I ) * i) / nay
{ f o r ( j = 0 ; j<nb ; j++ )

cylinder_lookup_element * t o r e t u r n ; {
/ * C rea te a new c y l i n d e r l o o k u p element * /
t o re tu rn = ( s t r u c t cyl inder_lookup_element *)

m a l l o c ( s i z e o f ( s t r u c t c y l i n d e r _ l o o k u p _ e l e m e n t ) ) ;
/ * C o p y v e c t o r s c and n to coord ina te a n d norma l p o s i t i o n s * /
copy_vec to r (c , t o r e t u r n - > c o o r d );
c o p y _ v e c t o r ( n , t o r e t u r n - > n o r m a l ) ; s h i f t y = A y c o s ( t ) + B y c o s ( s )
toreturn->next = NULL ; s h i d t z = Az c o s ( t ) + Bz c o s ( s )
t o r e t u r n - > p r e v = NULL ; a7]

return toreturn; t = ( ( 4 * P I ) * 3) / nb;
) n e w _ v e c t o r ( c o s ( t h e t a ) , s i n ( t h e t a ) , 0 , n o r m a l ) ;normal ( X ] = n o r m a l [ X ] + ( A x * c o s ( t ) ) + ( B x * c o s ( s ) ) ;
s t r u c t cy l inder_lookup_element * n o r m a l [ Y ] = n o r m a l [ ¥ ] + ( A y * c o s ( t ) ) + ( B y * c o s ( s ) ) ;
b u i l d _ c y l i n d e r _ l o o k u p _ t a b l e ( i n t num_samples, fl o a t l e n g t h ) n o r m a l ( Z ) = n o r m a l [ Z ] + ( A z * c o s ( t ) ) + ( B z * c o s ( s ) ) ;
€ / * Now r e - n o r m a l i s e t h e n o r m a l * /

v e c t o r n o r m a l , c o o r d ; normalise_vector (normal);
i n t n a ; / * Number o f samples t o b e t a k e n a l o n g l e n g t h * / i f ( ! t o r e t u r n )int nb; /* Number of samples to be taken around edge */ (
fl o a t t h e t a , r o t a , z ;
s t ruc t cyl inder_lookup_element * t o r e t u r n , * n e w e l e m e n t , * l a s t ;

n e w _ v e c t o r ( c o s ( t h e t a ) , s i n ( t h e t a ) , y , c o o r d );
/ * C a l c u l a t e t h e normal v e c t o r , p e r t u r b b y a s ine wave

f u n c t i o n i n b o t h d i r e c t i o n s a l o n g t h e u n r o l l e d c y l i n d e r ,
s and t , where s is l e n g t h and t is c i rcumference.

s h i f t x = A x c o s ( t ) + B x c o s ( s )

t o r e t u r n = new_cy l inder_ lookup_e lement ( c o o r d , n o r m a l ) ;
l a s t = t o r e t u r n ;

float A x , A y , A z , B x , B y , B z , 8 , t ;
A x  =  0 . 1 ;
Ay  =  0 . 1 ;
A z  =  0 . 1 ;
B x  =  0 . 1 ;
B y  =  0 . 1 ;
Bz  =  0 .1 ;
t o re tu rn = newelement = l a s t = NULL;

/* Ceil is used to round up, giving slightly
more samples than r e q u e s t e d* /

mb = c e i l ( ( 2 * num_samples) / ( - 1 + s q r t ( 1 + (8 * PI * num_samples)))) ;
n a = c e i l ( ( ( fl o a t ) num_samples) / n b ) ;
z=0; :

)
e l s e
{

n e w _ e l e m e n t = n e w _ c y l i n d e r _ l o o k u p _ e l e m e n t(coord, n o r m a l ) ;
l a s t ‑ n e x t = newelement ;
n e w e l e m e n t - > p r e v = l a s t ;
l a s t = newelement;

t h e t a = t h e t a + ( ( 2 * P I ) / n b ) ;,
y =  y  +  ( l e n g t h / ( n a - 1 ) ) ;

dreturn toreturn;

Listing 1 - Creating the micro-cylinder look-up table

of light and shade as seen across real hair,
andgives the naturalsense ofdepth missing
from previous segment models.

A single hair
To produce a single hair a micro-cylinder is
created and oriented to lie on the spline
description. The values of the coordinates
and normals of the micro-cylinder are then
used as parameters in an illumination
model.

The construction of a hair is based on
surface sampling. It consists of taking a
mathematical description of a surface and
reducing it to discreet elements which
describe the surface characteristics in cer‑
tain positions. For large objects (compared
to screen resolut ion) i t is impractical
because the number of samples you require
becomes very big. Instead polygonal meth‑
ods are usedand then some methodof inter‑
polation is carried out. However small
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objects can bedescribed using a relatively
low number of samples without loss of
detail. This is the theory behind the con‑
struction of the micro-cylinder look-uptable,
arelatively few numberofsamples isusedto
describe the whole cylinder.

A micro-cylinder is a look-up table of
evenly spaced co-ordinate and normal pairs,
asshown in Figure 1.The cylinder is created
along the z axis with unit radius and vari‑
able length.

To construct the micro-cylinder two para‑
meters are required, the length and the total
number of samples required. Two values are
then found, the number of samples to be
taken along the length, Np,and the number
to betaken aroundeach cross section, N. In
cases where the ratio of samples to length is
low there can be very few samples taken
around each slice, perhaps only one. This
means that only one side of the cylinder
would bedescribed.To prevent this, the start

EXE: The Software Developers’ Magazine

r o t a = r o t a + ( ( 2 * P I ) / n a ) ;

angle of the samples is rotated by 2n/N, for
each cross sectionthen incrementedby27/N},
to find each sampleposition.This means that
even if only two samples are taken they will
still beonopposite sides of the cylinder.

To simulate the scaly surface of the hair
the normals in the micro-cylinder are per‑
turbed. A wave function is used with rough‑
ness scaling values with parameters to
control the level of light scattering. The
result is subtle, but significant. The transi‑
tionofshade alonga hair is brokenup bythe
roughness,giving it a more realistic feel.

The code for the construction of the
micro-cylinder is shown in Listing 1, the
function b u i l d _ c y l i n d e r _ l o o k u p _ t a b l e
takes the total number of samples required,
and the length of the micro-cylinder. The
radius is set to one unit, and the light scat‑
tering parameters are hardcoded.

The number of samples required for a
micro-cylinder depends on the height and
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Programmable
Graphs

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

Now Graphics Server 4.0 is here.

By accessing the ‘property pages’, this new feature
of the VBX can beused byyou at design-time and by
your users at run-time to change the properties of
the graph or chart - and you can configure the toolbar.
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radius of the micro-cylinder, the distance of
the cylinder from the viewer and the per‑
spective modelbeingused.The Niquist limit
is applied with respect to the resolution of
the screen, this states that the frequency of
sampling must be greater than twice the
observed frequency of the information. In
this context, the micro-cylinder must con‑
tain at least two samples for every pixel it is
projected onto. In the implementation, one
micro-cylinder is created for the closest hair
in the scene, since this will require the most
samples. In this way the hair can get asclose
to the view point as required and never
cause any artefacts as would be seen in a
polygonal model.

To position the micro-cylinder on the
spline it is translated and rotated. Using
direction cosines muchof the rotationcan be
pre-calculated then applied to the coordi‑
nates and the normals of the cylinder. Intu‑
itively, to describe the shape of the hair, an
interpolating spline, one that passed
through its control points, is desirable. In
addition it is required for the spline to main‑
tain a high levelofcontinuity andgive a nat‑
uralsmooth line.For these reasons a matrix
transformation (Ca tmu l l -Rom spline) is
applied. Listing2 shows one of the functions
for rendering a section of a hair to the z‑
buffer. The structure a n g l e s contains the
angles for rotation, and the function
r o t a t e _ p o i n t applies the rotations t o a

F E A T U R E S

a sfar a sp o s s i b l e ,b yusing prisms insteado fc y l i n d e r sfor example, anda i
of segments. By using powerful custom hardware to do much of the work, render

cally r e d u c e ddown t oa few minutesper image. The m o d e l sare very flexib

edto modelcomplex hair styles, however the speed and flexib i l i tyare g
ofrealism. The hair produced istoo thick, too straight and too artificial l o o

gcannot generate the complex interaction of light and shade
has nosoftness.ssa atTeossice iso develop 0sotofsigonenaa

dels with the image quality produced by the vo

m a t r i x catmul l_rommatr ix = ( { - 0 . 5 , 1 . 5 , - 1 . 5 , 0 . 5 ) , w h i l e ( t < = 1 )
{ 1 , - 2 . 5 , 2 , - 0 . 5 ) , (
{ - 0 . 5 , 0 , 0 . 5 , 0), new_four_vector(pow(t , 3 ) , p o w ( t , 2 ) , t , 1 , t _ v e c t o r ) ;
{ ° . ’ 1 o , Odds m u l t _ f o u r _ v e c t o r ( t _ v e c t o r , catmull_rom matrix, t m _ v e c t o r ) ;

fl o a t c a l c _ d e l t a ( v e c t o r p l , v e c t o r p 2 )
{ r e t u r n ( 1 / ( f a b s ( p i ( x ) - p 2 [ x ] ) +

f a b s ( p i ( ¥ ]  -  p 2 { ¥ ] )  +
f a b s ( p i ( Z ] - p 2 [ Z } ) ) ) ;

)
7* ( t * * 3 , t * * 2 , t, 1) * 1/2 * catmull_rom matrix *

( P ( i - 3 ) ,  P ( i - 2 ) ,  P ( i - 1 ) ,  P )
w i t h t r u n n i n g from 0 t o 1 i n s t e p s o f d e l t a * /

v o i d c a t m u l l _ r o m ( v e c t o r p l , v e c t o r p 2 , v e c t o r p 3 , v e c t o r p 4 ,
s t r u c t cy l i nde r_ lookup_e lemen t *head,
zBu f fe r t h e _ b u f f e r )

fl o a t  t =  0 ;
fl o a t * swap , * f r o m , * t o , d e l t a ;
four_vector from_v, t o _ v , t _ v e c t o r , tmv e c t o r ;
v e c t o r new_coord, new_normal, moved_coord, t a n g e n t ;
s t r u c t a n g l e s a ;
s t r u c t cy l i nde r_ lookup_e lemen t ‘ c u r r e n t ;
d e l t a  =  c a l c _ d e l t a ( p 2 , p 3 ) ;
f r o m  =  f r o m _ v ;
t o  =  t o _ v ;
n e w _ f o u r _ v e c t o r ( 0 , 0 , 0 , 1 , t _ v e c t o r ) ;
m u l t _ f o u r _ v e c t o r ( t _ v e c t o r , catmull_rom matrix, t m _ v e c t o r ) ;
f r o m { X ] = ( t m v e c t o r [ 0 ] * p l [ x ] ) +

( t m _ v e c t o r ( 1 ] * p 2 [ x ] ) +
( t m _ v e c t o r [ 2 ] * p 3 { X ] ) +
( t m _ v e c t o r [ 3 ] * p 4 [ X ] ) ;

f r o m [ Y ] = ( t m v e c t o r [ { 0 } * p 1 [ ¥ ] ) +
( t m _ v e c t o r [ 1 ] * p 2 [ ¥ ] ) +
( t m _ v e c t o r [ 2 ] * p 3 [ ¥ ] ) +
( t m _ v e c t o r [ 3 ] * p a [ ¥ ] ) ;

f rom[ (Z ] = ( t m _ v e c t o r [ 0 ] * p 1 [ Z ] ) +
( t m _ v e c t o r [ 1 ] * p 2 ( Z ] ) +
( t m _ v e c t o r [ 2 ] * p 3 ( Z ] ) +
( t m _ v e c t o r [ 3 ] * p 4 é [ Z ] ) ;

f r o m [ H )  =  1 ;
t = t + d e l t a ;

t o { x ]  =  ( t m v e c t o r [ 0 ]  *  p 1 [ x ] )  +
( t m _ v e c t o r [ 1 ] * p 2 [ x ] ) +
( t m _ v e c t o r [ 2 ] * p 3 [ X ] ) +
( t m v e c t o r[3] * p & [ X ] ) ;

t o [ ¥ ] = ( t m _ v e c t o r ( 0 ] * p l [ ¥ ] ) +
( t m v e c t o r [ 1 ] * p 2 { y ] ) +
( t m _ v e c t o r [ 2 )  *  p 3 { ¥ ] )  +
( t m _ v e c t o r ( 3 ] * p é { y ] ) ;

t o [ z ) = ( t m v e c t o r { [ 0 ] * p l { z ] ) +
( t m _ v e c t o r [ 1 ] * p 2 [ z ] ) +
( t m v e c t o r ( 2 ]  *  p 3 [ Z ] )  +
( t m _ v e c t o r ( 3 ] * p é ( z ] ) ;

t o t H )  =  1 ;
/ * P u t a c y l i n d e r o n t h e s e g m e n t t h e n draw i t t o z b u f f e r * /
s e t _ u p _ a n g l e s ( f r o m , t o , & a ) ;
s u b t r a c t _ v e c t o r s ( f r o m , t o , t a n g e n t ) ;
no rma l i se_vec to r ( t a n g e n t ) ;
c u r r e n t = head ;
w h i l e ( c u r r e n t )
€

r o t a t e _ p o i n t ( c u r r e n t - > c o o r d , m o v e d _ c o o r d , a ) ;
add_vectors(moved_coord, f r o m , moved_coord) ;
project_point (moved_coord, n e w _ c o o r d ) ;
i f ( (moved_coord)(Z] > b u f f e r _ g e t v a l ( t h e _ b u f f e r , new_coord))
{

rotate_point (current->normal , new_norma l ,a ) ;
b u f f e r _ s e t v a l ( t h e _ b u f f e r , new_coord, moved_coord,

new_normal, t a n g e n t ) ;
?
c u r r e n t = c u r r e n t - > n e x t ;

)
s w a p = f r o m ;
f rom = t o ;
t o  =  s w a p ;
t = t + d e l t a ;

Listing2 -Renderinga Catmull-Rom hair toZ-buffer
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s t r u c t h a i r _ s t y l e {
s t r u c t w i s p * fi r s t ; / * Po in te rs to t h e h a i r s in t h e s t y l e * /
s t r u c t w i s p * l a s t ;

Me
s t r u c t w i s p {

h a i r * k e y h a i r ;
s t r u c t h a i r * fi r s t _ h a i r ;
s t r u c t h a i r * l a s t _ h a i r ;
v e c t o r p l ; / * Ve c t o r s d e fi n i n g p l a n e o f g r o w t h * /
v e c t o r  p 2 ;
s t r u c t wisp ‘ n e x t ;

ue
s t r u c t h a i r (

s t r u c t h a i r ‘ n e x t ;
s t r u c t  c p  * fi r s t _ c p ;
s t r u c t c p * l a s t _ c p ;

v o i d d r a w _ s t y l e ( s t r u c t h a i r _ s t y l e ‘ s t y l e ,
s t r u c t cy l i nde r_ lookup_e lemen t ‘ h e a d ,
ZBuffer t h e _ b u f f e r )

{
/ * Draws t h e whole s t y l e t o the Z B u f f e r * /
s t r u c t wisp * c u r r e n t _ w i s p ;
s t r u c t h a i r * cu r ren t_ha i r ;
c u r r e n t _ w i s p = s t y l e - > fi r s t ;
whi le ( c u r r e n t _ w i s p )
t

draw_hai r (cur rent_wisp->keyha i r, head, t h e _ b u f f e r ) ;
cu r ren t_ha i r = c u r r e n t _ w i s p - > fi r s t _ h a i r ;
w h i l e  ( c u r r e n t _ h a i r )
(

d r a w _ h a i r ( c u r r e n t _ h a i r , head , thebuffer);

F E AT U R E S

v o i d d r a w _ h a i r ( s t r u c t h a i r * t o d r a w,
s t r u c t cy l i nde r_ lookup_e lemen t *head ,
zBu f fe r t h e _ b u f f e r )

/ * Draws a n i n d i v i d u a l h a i r t o t h e Z B u f f e r * /
i n t o k , p o i n t s _ l e f t ;
s t r u c t c p * c p s [ 4 ] ;
s t r u c t c p * c u r r e n t _ c p ;
/ * fi n d t h e fi r s t f o u r p o i n t s * /
p o i n t s _ l e f t  =  1 ;
c u r r e n t _ c p = t o d r a w - > fi r s t _ c p ;
i f  ( c u r r e n t _ c p )
{

)

f o r ( i z 0 ; i c d ; i t e )
i f  ( p o i n t s _ l e f t )

: if (current_cp)
: cps{i] = current_cp;

c u r r e n t _ c p = c u r r e n t _ c p - > n e x t

ise p o i n t s _ l e f t = 0 ;
d

e l s e  p o i n t s _ l e f t  =  0 ;
/* Now cont inue u n t i l y o u r u n o u t of p o i n t s * /
w h i l e ( p o i n t s _ l e f t )
{

c a t m u l l _ r o m ( c p s [ 0 ] - > p o s , c p s ( 1 ] - > p o s , c p s { 2 ] - > p o s ,
c p s [ 3 ] - > p o s , head, t h e _ b u f f e r ) ;

i f  ( c u r r e n t _ c p )
{

e p s ( 0 ) = c p s { 1 ) ;
eps (1 } = c p s ( 2 ] ;
e p s ( 2 ) = c p s ( 3 ) ;
c p s ( 3 ] = c u r r e n t _ c p ;
c u r r e n t _ c p  =  c u r r e n t _ c p - > n e x t ;

current_hair = current_hair->next;
}
current_wisp = c u r r e n t _ w i s p - > n e x t ;

)
e l s e p o i n t s _ l e f t = 0 ;

Listing3 -Style Data StructuresandFunctions to Call Catmull-Rom Drawing

vector. The function b u f f e r _ s e t v a l sets
the value in the z-buffer for the given co‑
ordinate.

The illumination model
The ‘Kajiya anisotropic illumination model’
is used in most existing segment-based
methods because it gives good control over
the diffuse and specular behaviour of the
cylinder. It was chosen asthe illumination
model for this method. Figure 2 shows the
elements involvedin the calculation.

The illumination is calculated using a
constant ambient, and calculated diffuse
and specular term, as follows:

‘Vdiffuse =Kqsin®y)
¥specular = KscosPoey,

where

Ka diffuse coefficient
p Phongexponent usedto

control the highlight sharpness
K, __ specular reflectancecoefficient
6,1 angle betweencylinder

direction and light vector
%er angle betweeneye and

reflectionvectors

The illumination model gives a good varia‑
tion of shade across the length of the hair,
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and a well defined specular highlight. The
parameters are easy to control to produce
the desired colouringeffects.

Renderingto buffers
The hairs are initially rendered to shadow
buffers for each of the lights in the scene,
then to the supersampled combined z and
frame buffer.

The shading information is calculated
from the illumination model and an occlu‑
sion value for the shadowing. Because the
whole basis of the rendering technique is
that the light penetrates beneath the first
layer of hair, the shadowing must bevaried
over a shadow depth.

For the renderingof the hair three effects
are required:

( the translucence of the hairs, sothat one
hair viewed on its own would merge into
background,

( the way that hairs back each other up so
that the a pixel in the final image is the
combinationof the contributionofanum‑
ber of hairs through to a certain depth
and...

( the scattering of the light as it passes
through the hair.

The first two suggest some formof accumula‑
tionbuffer, the lastone some sort ofblurring.

EXE: The Software Developers’ Magazine

These arecombinedintoa single ‘blurbuffer’.
After the scene has been rendered to the z‑
buffer it is rendered again to a new buffer.
However,this time in addition to the normal
z-bufferingasecond test is made against the
existing z-buffer such that hairs that have
already beenrenderedare ignored.This ren‑
dering will consider only what is below the
surface. In addition the new colour does not
simply overwrite the existingone, instead it
is mergedand scattered.

To implement this a ‘blur filter ’ is
defined; typically a3x3 matrix with acentre
value of 0.9 and surrounding values of 0.1.
This is appliedto the new pixelvalue,mean‑
ingthat the centrepixelbecomesacombina‑
tion of 0.9 times the new value and 0.1times
the previous value, for the surrounding pix‑
els it is the other way round. Because the
centre number is less than one, no informa‑
tion is ever thrown away. All hairs that are
rendered to this buffer will have acontribu‑
tion, howeversmall. This filter is adjustable
in two ways: first a bigger filter would scat‑
te r the light over a wider area, secondly
changing the values would increase or
decrease the light that can bescattered (the
surrounding numbers) and the backing up
effect (the centre number). The buffers are
merged with a value corresponding to the
translucence of the hair (0.9 Z-buffer + 0.1
blur-buffer, for example).
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Figure1 - Positionsof samples on cylinder

Hair styles
Although it is reasonably easy to define the
shapeof an individualhair bypositioningthe
spline’s control points, to position the thou‑
sands of hairs individually in a style would
be impractical. When examining various
hair styles it becomes apparent that each
hair hasa relationship to those around it and
it is bundles of hair that form the patterns
which make up the overall shape.

Complex hair styles can be described
using perhaps a hundred key hairs. Then
around these key positions additional hairs
can be positioned automatically and para‑
metrically (con t ro l led by the u s e r ) . These
groups o f hair are called ‘w isps ’ and are
described using three parameters: number
of hairs, density and randomness.The hairs

Figure 2 - The vectors used in the shadingcalculation

grow froma surface, therefore each wisp has
an associated plane of growth upon which
the roots of all the hair lie.

The data structure is therefore hierarchi‑
cal, a style is created from a number of
wisps, each one containing a key hair and a
number of hairs grown parametrically.
Finally, each hair consists of anumber of
control points. Listing 3 shows the data
structures. The functions d r a w _ s t y l e and
draw_hai r show how the wisps are used to
draw the entire style to the z-buffer.

Parameterize ’n’ Go
The results are pleasing. With no specific
hardware graphics support, an image con‑
taining many thousandsofh a i r s can beren‑
dered in under an hour. The hairs form

continuous smooth curves. The shadowing
and blurring coursesa realistic variation of
light and shade. The highlighton the hair as
it curves is also very realistic. The shading
function is convincing, but it is the shadow‑
ingand the blurring that really give the hair
a sense ofsoftness and depth.

All the images shown in the article were
generated using a Silicon Graphics I r i s
Indigo, with aMIPS R4400 CPU, a MIPS
R4010 FPU and a GR2-XZ graphics board.
The Iris had 64 MB of main memory, a 16
KB instruction cache and a 1MB secondary
unified instruction and data cache.

As can be seen from the colour pictures a
number of different looks have been pro‑
duced that would be impossible using tradi‑
tional polygonal modelling. The use of wisps
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Get aCodewright Programmer’sEditor.
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Other
Databases.

More Features and More Performance Than Any Other Database.

It’s easier when you choose the right tool for the job.
Pick POET 3.0, the third generation of the world’s best‑
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with C++ accelerating development and simplifying
software maintenance.
More Platforms
POET 3.0 transparently networks PCs, Macs and
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GUI-based workbench. Plusa toolset of system services,
soyou can focus on building your application.
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And with the ODBC driver, you can combine POET
databases into existing environments.
More Performance
POET 3.0 offers the power ofobject databases and

the reliability of relational systems. You get the POET
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Gamecreation utilitieshave always been popular products. From the
early days on the ZX Spectrum, companies were releasing tools with
promisesof instant games and instant fame.With the advent of more
advanced computers like the Atari ST and Amiga, game creat ion
tools evolved from the point and click simplicity of the Shoot Em Up
Construction Kit to the more traditional programming language
approach. Each time one of these products was released users would
flock to the stores, filled with visions of money and the next smash hit
game. Ofcourse it never quite worked out that way, but none seemed
to notice.

It was inevitable that the PCwould bethe next target for the game
development roller-coaster. There have been one or two virtual world
toolkits available for some time and the Windows game market has
recently beenblessed ( o r cursed, dependingonhow you look at i t ) with
Klik & Play, a general purpose system which aims to give even the
mostnon-technicaluser the ability to create stunninggames. 3D-Ware
from Virtek International is the latest addition to the range of tools
availableandalthough it is aimedsquarely at C/C++ programmers, its
aim is still to provide aneasy way to write award winning games.

More than just 3D
3D-Ware is primarily a 3D graphics library, designed to help you
write games in the same vein as Elite, TFX and Inferno. Indeed the
last two products used earlier versions of the 3D-Ware engine. In
addition to the 3D graphics commands, the library provides file / O ,
mouseandjoystick input, string functions, palette functions andeven
some fast maths functions.

There are two versions of the package, the Personal Edition and
the ProfessionalEdition. Bothpackagesare royalty free with the Pro‑
fessional Edition adding Gouraud shading, texture mapping and
autoscalingsprites to the features in the PersonalEdition.Both pack‑
ages are limited to a resolution of 320x200 pixels with 256 colours.
This limitation allows a fast update rate but objects are quite heavily
pixellated.

The software comes on two disks and consumesa little under 3
megabytes of disk space. The package consists of a suite of utilities
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for the masses
3D-Ware promises a quick route to the next smash
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hit game, but does it live up to its promise?
Philip Harris takes a look.

ca l l°co

Figure 1- The shape created using the definition
in Listing 1,shown beingeditedwithin paint 3D
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Figure3 - The second sampleprogram demonstrating its display
capabilities usinga vaguely familiar motor racingcar

which perform the various tasks associated with creating the data
for use within your 3D application, a library of functions, over 150
example files and 400 pre-built shapes.

Two programs are also supplied to demonstrate the library’s capa‑
bilities. The first shows a flock of simple 3D birds circling in the sky
( s e e Figure 2), the numberofb i rdsand their distance can beadjusted.
The second example shows four imagesof amotor racingca r ( s e e Fig‑
ure 3) each of which can bespun, in filled or wireframe mode,with or
without a horizon.

Virtek must becongratulated on the amount of example material
included although I would have liked more advanced pre-built sam‑
ples beyond the two that are supplied. Ideally a simple flight simula‑
to r type application ready to run would have given a much more
interesting introduction to the package.

SHAPE 10000

aersraaaervertex listsrrsricaaaaacaaararaae

VERTEX 01,00, - 1 2 0 , - 2 0

VERTEX 1 8 ,0 0 , 4 8 , 2 0
VERTEX 19 , -44,16,20
VERTEX 2 0 , - 2 8 , - 3 6 , 2 0

seeeeeeaesfacet Listsrsrrssscccacaaaaaaaaas

I F V I S 1 8 , 2 0 , 1 6 GOTO no_ho le
t h i s one l i n e checks if t h e c a v i t y mouth is
#NOT v i s i b l e b y c he c k i n g t h e r e v e r s e s i d e o f
t h e hole. If t h e check is TRUE t h e n t h e h o l e
ymou th i s n o t v i s i b l e a nd t h e f o l l o w i n g se ven
7DRWcommands a r e bypassed by t h e GOTO command.
#Note how t h e t h r e e v e r t i c e s used do n o t b e l o n g
# t o an a c t u a l f a c e t b u t a THEORETICAL FACET
; t h a t d e fine s t h e ho l e mou th .

DRWPOLY 091,10,06,16,20 ; t hese f a c e t s b e l o n g to the
DRWPOLY 090,06,07,17,16 c a v i t y in t h e back of t h e
DRWPOLY 088 ,07 ,08 ,18 ,17 ; s t a r .
DRWPOLY 089 ,08 ,09 ,19 ,18 ;
DRWPOLY 090 ,09 ,10 ,20 ,19 7

Listing 1-Ashape definitionexample suppliedwith the package
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Four main tools are supplied: the shape compiler, the world editor,
paint 3D and the palette editor. All the tools are mouse driven and
have a consistent lookand feel. A status linegives adescription of the
function currently selected and details of any keyboard shortcuts
associatedwith i t .

The shape compiler
Objects used within a 3D-Ware program such as cars, boats, trees,
roads, etc are called shapes. Shape creation is the most complicated
aspect of creating a 3D-Ware application but is strangely left until
last in the manual’sdescriptionof the tools. This is probably to avoid
putting the user off as the description of shape creation gets pretty
unfriendly. (The 334 page manual covers the tools supplied for creat‑
ing 3D objects followed bya very brief introduction to writing a 3D
game before it launches intoa function by function break downof the
library.)
Creating a shape involves two stages, first you need to create a .SH
file. This is a text description of an object written in what is almost a
programminglanguage.The .SHfile is then passed to theshapecom‑
piler which creates a .3Dfile usedby the 3D-Ware routines. The con‑
tents of a .SHfile is effectively aprogramwhich controls the drawing
of the shape. It can include various commands to increase the speed
of drawing the object.

The first line indicates the palette file which is associated with
the shape. Palette files are created using the palette editor. The sec‑
ond entry within the shape is the visible range specifier. This is the
distance the shape needs to reach before it is no longer displayed.
Two optional parameters DOT and QUAD allow you to specify a dis‑
tance beyond which the object is displayed asa coloured dot or group
of four dots respectively.

DRWPOLY 092 ,06 ,10 ,09 ’
DRWPOLY 092 ,08 ,07 ,06 ,09 +

no_ho le :

DRWPOLY 220 , 01 , 10 , 20 , 11
DRWPOLY 220 ,02 ,06 ,16 ,12
DRWPOLY 2 2 0 , 0 3 , 0 7 , 1 7 , 1 3
DRWPOLY 2 2 0 , 0 4 , 0 8 , 1 8 , 1 4
DRWPOLY 220 ,05 ,09 ,19 ,15
DRWPOLY 218 ,10 ,05 ,15 ,20
DRWPOLY 218 ,09 ,04 ,14 ,19
DRWPOLY 2 1 8 , 0 8 , 0 3 , 1 3 , 1 8 ;
DRWPOLY 2 1 8 , 0 7 , 0 2 , 1 2 , 1 7 ;
DRWPOLY 2 1 8 , 0 6 , 0 1 , 11 , 1 6 ;

; t h e s e 1 0 f a ce t s make u p the
souts ide edge of t h e s t a r . The
; a m e co l ou r t r i c k has been used
7 t o avo id s o r t i n g a s c a n b e seen
; i n EXAMPLE#03.

I F V I S 1 , 4 , 3 GOTO no_face
; t h i s l i n e checks i f t h e s t a r f ace i s NOT v i s i b l e
i b y check i ng i t s r e v e r s e s i d e . A g a i n , n o t e t h a t
t h e t h r e e vertices used in t h i s check do n o t

a n y o n e
t a r e a o f t h e f a c e b e i n g t

t o check t h e l a r g e s t surf r e a a s t h i s avo ids
; p o s s i b l e I F V I S e r r o r s i n g f r om p e r f o rm i n g t h e
ymaths on v e r y s m a l l a r t

DRWPOLY 2 1 6 , 0 1 , 0 6 , 1 0
DRWPOLY 216 ,02 ,07 ,06
DRWPOLY 2 1 6 , 0 3 , 0 8 , 0 7
DRWPOLY 216 ,04 ,09 ,08
DRWPOLY 216 ,05 ,10 ,09
DRWPOLY 2 1 6 , 0 9 , 1 0 , 0 6 ;
DRWPOLY 216 ,06 ,07 ,08 ,09 ;

; t h e s e 7 f a c e t s make t h e f r o n t
; f a c e o f t h e s t a r

no_face:

DRWPOLY 222 , 20 , 16 , 11 ; t h e s e 5 f a ce t s make t h e back
DRWPOLY 222 ,16 ,17 ,12 ; f a c e o f t h e s t a r
DRWPOLY 222,17,18,13 ;
DRWPOLY 222 ,18 ,19 ,14 7
DRWPOLY 222 ,19 ,20 ,15 7

RETURN
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ANMICANIDNS

Modern PCbased operating systems,
designed for the desktop, often fail to
provide the performance, functionality
and robustness required by today’s
most demanding applications in
business and industry.

lf you're involved in creating demanding
applications, you need an operating system
platform that provides you with the power,
functionality and compatibility to bring your
project in on time, within budget andwithin spec.

Whether you need to create an_ individual
program or a complete turnkey solution,
REAL/32 has been designed from the ground up
to handle the most demanding applications,
providing 32-bit, realtime, pre-emptive multi
tasking and multi-user functionality in aDOS and
Microsoft Windows compatible environment.

As a systems integrator, software developer or
VAR, REAL/32 is the ideal platform for you to.
build complex solutions using a combination of
your existing, or shrink wrapped, DOS and
Windows applications and bespoke software.
The powerful multttasking and multi-user
capabilities of REAL/32 allow standard
applications to multi-task alongside..others
without modification, and allow multiple users to
share the same PC.

Additionally, an extensive native API allows you
to take full advantage of the REAL/32 kernel,
providing facilities such as multithreading,
process synchronisation, timing, inter‑
process communication and a complete
serial communications subsystem.

“qs. _ REAL/32 integrates with the vast
majority of the leading desktop, server

: and» network operating . systems,
allowing you to build solutions that can drop

into an-existing 'T infrastructiire.

Whether you're developing for business or
industry in areas such as.-data»processing,
remote access,-embedded.-systems, electronic
point of sale, data acquisition, industrial process
monitoring’ and control, telecommunications, or
any” other equally demanding application,
REAt/32 i s . t h eonly Solution you'll ever need.

So, don't be dragged under by your desktop
operating system-getREAL/32

01276 686569
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ME Windows Development
£259
£345
£call
£945
£call
£195
£545
£call
£229

Doc-To-Help - Int. ver
Robo-HELP - help authoring
Tools.h++, Linpack.h++, Math.h++
SmallTalk/V Visual - new
Zinc new 4.0 for Win & NT
Graphics Server SDK new version
Heap Agent & SmartHeap Win
TCP/IP Development tools
CodeBase or CodeBase++
Greenleaf Commlib 5.2 Prof £345
C-Tree Plus - with source £595

R E )  i c  M e
Disctinct TCP/IP Visual Ed £225
Spyworks by Desaware £110
Spread/VBx £165
TrueGrid Pro £99
VBAssist 3.5 / VBTools 4.0 £135/£110
Designer Widgets or Data Widgets £95
QuickPak Professional for Windows £139
PDQ Comm/Net Pak Pro Win £95/£129
Grid/VBx, Tab/VBx, and Tab/Pro - new £call
Visual Tools Suite - 4 products £235
Gantt/VBX, Schedule/VBX £call

[ E E Windows 3)
SmartHeap Win/32 £525
WinMaker Pro 6.0 - Win & NT £349
Win Widgets/32 £295
VtoolsD for Device Drivers £call
InstallShield for Win95 & NT £call

E E E Mathematics & Science
e@Mathematica DOS, Win, Mac,
Workstations, Education & Student pricing.
eDerive - version 3 eGauss 386i
eOrigin windows scientific plotting.
eLindo & What's Best Linear Programming
..many more for maths & stats.

i e e e ( M E
eSCO UNIX operating & dev. systems.
eSCO Open Desktop, TCP/IP and NFS.
FoxPro for SCO UNIX (NEW)
ePC TCP, NFS and Xwindow servers

ME For FORTRAN
Lahey FORTRAN 90 - new £625
NAG Fortran Library - PC/Unix £call
MS FORTRAN-77 5.1 - DOS £145
MSFORTRAN Powerstation - DOS £229
MSFORTRAN Powerstation - NT £399
IMSL Numerics for MSFortran £call
IMSL Exponent Graphics for NT £595

M E E Cross Development
Hi-Tech CCross - many targets £call
Introl CCross - many targets £call
2500AD Cross Asm & Simulators £call

S S ( L o n
TNTIDOS Extender SDK - 32 bit £329
286IDOS Extender SDK - 16 bit £329

YSsleM SCIENC
SOFTWARE

DEVELOPMENT TO O L S
FOR W I N D O W S , DOS,

UNIX, & OS/2

Ca l l f o r o u r n e w Sept/Nov
C A T A L O G U E

Es ll
Visual C++ 2.0 CD, & VC++ 1.5 16-bit £299
Visual C++ Cross for MAC target £call
Visual Basic PE3.0 £229

Macro Assembler 6.11- NTor DOS
SQL Workstation - NTver 6.0

(See FORTRANSection)

G E E S Editors and Tol!s
CodeWright Prog Editor Win £159
Fusion-drop in editor for VC++ 1.x&2 £99
InstallShield Windows or Win NT £Call
PCLint C/C++ - Lint code checking £145
System Commnader-multi-boot loader £69
PC-Install DOS or Win £call
DemoShield - Build Windows Demos cal l
Winstall MultiPlatform - Install Tool £325

2
MKS Toolkit of Unix tools £210
Source Integrity (ex RCS) New ver £315
MKS Lex & Yacc for C, C++ & TP £215
Internet AnyWhere - UUCP or SLIP/PPP £65
For Windows/Dos, 0S/2 & NT, call for multi-user
licences onall MKSproducts.

£110
£379

WHITE L I O N STRE

better
developi
tools

S 2 G S S e |
Watcom C/C++ 10.5 CDNew £139
Watcom Fortran-7732 - DOS,OS/2, NT £345
Watcom SQL - DOS,Win,OS/2 £195
SQL Servers for Win, Netware, NTorDOS
VX.REXX/VX.REXX Client Server-OS/2 £call

R S A  « |  R R R
Borland C++ 4.5 - Win, NT& 95 £285
Borland C++4.5 & Dbase Frameworks £415
Turbo C++ 4.5 Windows - New £69
Borland C++0S/2 new version 2.0 £325
Delphi - Special £189
Delphi RAD Pack £129
Visual Solutions Pack of Vbxs £59
Turbo Assembler £69
Borland Pascal & Turbo Pascal £call

S e !
BOUNDS-CHECKER Win 95 New £195
BOUNDS-CHECKER Win £195
BOUNDS-CHECKER Win/NT £195
Soft-ICE/W with 32-bit functions £295
Call for savings on Nu-Mega bundles

ME PVCS Specialists
ePVCS Version Manager is available for
Win, Win NT, OS/2 and many Unix platforms
in single user and work-group configurations
for all development teams. Nownew ver 5.2

S a  L R
OS/2 Warp for Windows - 3.5"orCD £Call
OS/2 Warp Win-0S/2 - CD/3.5" £99/£115
Visual Age CSet++ £call
Visual Age 2.0 for OS/2 or Windows Ecall
BE CLIENT/SERVER
Btrieve Dev Kit - Win, NT, DOS, or OS/2 £395
Btrieve Client Engines DOS or Windows £645
Scalable SQL for Netware £call
PowerBuilder DesktopComp. Advantage £call
Component PowerPack for PB4 New £199
Delphi Client/Server £795

Re ..
EasyCASE Professional Win 4.2 £645
EasyCASE DataBASE Eng for SQL £call
InfoModeller Desktop £call

eWinHelpOffice - includes RoboHelp. Help Decompiler,
WinHelp Inspector, Moving to WinHelp 95 and more.
Crescent Power Pak Pro - with QPP, True Grid, VSView,
SpyWorks and more - call for upgrades
Delphi - jow prices while stocks last - Delphi RAD pak
with Visual Solutions, VCL Source and Resource
Workshop
Btrieve Win NT Dev Kits and Server Engines, and new
6.15 Netware Server Engines now shipping.
eVBA Companion for OLE automation, VBX and OCX
tracking
eWatcom C++ 10.5 - with new Visual Programmer MFC
code generator, for multi-platform support - special offer
pricing and upgrades available
Visual Foxpro now shipping - Professional includes OLE
controls, Upsizing Wizard to SQL Server and Class
Browser for Code re-use
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The main section oft h e shape definitionconsists ofa list ofvertices in
the form:

VERTEX v , X , Y , Z

Whrev is the vertex number and x, y andz are it’s co-ordinates.
After all the vertices have been specified the Facet list uses the

specified vertices to create dots, quads, lines, balls, polygons, sprites,
etc tobuild upthe shape. Some additional commands enable rotating,
shifting or scaling shapes by transforming their co-ordinates. Others
can be used to repeat portions of ashape and to control the order of
rendering by skipping portions of a shape which are not visible. Per‑
formance of the 3D-Ware engine depends to some extent on the order‑
i ngof the facets within a shape.

By the time you've created a shape you m a y well end up with
something that looks more like Basic than a shape definition ( s e e

Listing 1) . Luckilyhelp is at hand with utilities to convert from stan‑
dard .DXF format to .SH and back again. Several examples are
included on disk and in the manual.

This difficulty in creating shapes for use in 3D-Ware programs is
oneof the package’s weakest point, without a modelling tool that can
output .DXF format mos t userswill find it very tricky to create inter‑
estingobjects. Evenwith a modelling tool, objects may still need to be
optimised by hand to get good results.

He’s got the whole world....
Once you have created your shapes the world editor is used to com‑
bine any scenery you have in to a world in which your players will fly,
drive or walk in. There are three modes within the world editor: the
shape viewer mode, the world viewer mode and a preview mode in
which you can move around, within your world, to check the location
ofeach object.

The shape viewer mode lets you preview the shapes available and
build upa selection to beusedwithin the world. Facilitiesare present
to rotate the object on each axis and zoom in. Should you ‘lose’ the
object from the display, a useful button resetsthe view to the origin.

Once you have selected the shapes you wish to use, you can move
into the world v i e w e r . This presents a top down viewofyour world as
it stands. Again there are buttons to move around within the world.
Objects are placed in the world by stepping through the list of objects
selected in the shape v i e w e r and clicking on the ones you want to add.
There is no on screen list of shapes so if you havea lot of different
shapes in use it can betime consuming to find the shapes you require.
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Shapes can be rotated and moved, either by clicking and dragging
with the m o u s e , by using the movement tools on the toolbar or by
entering the exact position of the object in the on screen co-ordinate
boxes. A grid tool simplifies the alignmentofobjects.

Once you have placed your scenery you can walk or fly around
your newly created world to get a more accurate view of how things
are looking. A camera mode gives precise control over your location
and is designed to check the location of objects within the world,
rather than for getting a feel of how your game will play.

As is usually the c a s e , initial planningof the world will make cre‑
ating an interesting location much easier. A serious game could well
require large amounts of graph paper to complete.

Painting the town
The paint 3D tool is used to modify the colour and textureof individ‑
ual facets of a shape. Each facet can be given a colour, a pattern, a
Gouraud shaded effect or have a bitmap applied to i t .

The interface topaint 3D is very similar to the shape v i e w e r mode
of the world editor, Virtek has tried to keep a consistent feel to the
v a r i o u s modules which i s a welcome change from the common hotch‑
potchof graphics utilities.

The main display containsa list of the available objects and an
image oft h e object currently being edited. This image can berotated
and zoomed to get at the portion oft h e object you wish to add colour
to. Colours are selected from a palette on the right hand side of the
screen. Once a colour is selected, clicking on a p a r t of the object will
set the colour of that particular facet to the colour you just have
selected.

The pattern option applies basic patterns to the facet, including
an animated one which alternates between two colours and is ideal

# inc lude “..\3D-Ware\dddware.h*
short Xpos=0, Ypos=0, Zpos=400;
short Xangle=0, Yangle=0, Zang le=0 ;
s h o r t VXpos=0, V¥pos*0, VZpos=0;
short VXangle=-0x900, VYangle=0, VZangle=0;
s h o r t § ShapeHandle;

s t r u c t LookaAtStructurel6 m y s t r u c t ;

v o i d ‘ m a i n ( v o i d )
€

d d d i n i t a l l ( ) ;
ShapeHandle = ( d d d S h a p e L o a d ( " E X A M P L E . 3 D " ) ) ; / / Load t h e . 3 D d a t a fi l e
AddSet ViewPos16(VXpos, VYpos, VZpos) ; // S e t t h e v i e w e r s angles in

the 3 D w o r l d .
ddsetDotGrid(159, 9 9 , 1 6 0 , 1 0 0 ) ; // S e t upt h e d o t g r i d p a r a ~

mete rs .
w h i l e ( !dddkeycode)
{£
dddcls(); // C l e a r t h e g r a p h i c s screen.
d d é p r i n t 6 ( 1 , 0 , 0 , " P R E S S ANY KEY T O E X I T " ) ;

d a d C l e a r O b j e c t s ( ) ; / / C l e a r t h e v i e w i n g t a b l e .
V Ya n g l e + = 0 x 8 0 ; / / R o t a t e t h e s h a p e i n t h e Y p l a n e .
VYang le = V Ya n g l e & OxFFCO;

m y s t r u c t.
m y s t r u c t .
m y s t r u c t.
m y s t r u c t. .
mys t ruc t .Yang le = V Ya n g l e ;
mystruct.Zangle =V Z a n g l e ;
m y s t r u c t . D i s t a n c e = 1 0 0 0 ;

AddQLookat1 6 ( & m y s t r u c t ) ;
a d a D o t G r i d ( )  ;

AddInsertObject16(DRW_MOBILE, ShapeHandle, Semaphores , Xpos, Ypos, Zpos,0,0,0
Me

// I n s e r t an o b j e c t to be rendered.
/ / Render a l l 3 D o b j e c t s w e have i n s e r t e d .
// F l i pthe real screen and the dummy screen.

dddDrawobjects( ) ;
addsc reenSwap( ) ;

?
d d d R e s t o r e a l l ( ) ;

?
/ /  B y e .

Listing2 - A sample program to display a rotating 3D object
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ReusableComponents
for DateandTimeManagement.
CalendarWidgets"a set of SheridanReusableComponents,“ is perfect for visually
displayingdate-and time-related information.CalendarWidgets consists of four
controls:MonthView,YearView,DateComboandDayView.They are suppliedas
version 3Visual Basic®CustomControls(VBX)and 16-and32-bit OLEControls(.OCX).
CalendarWidgets is ideal for Personal InformationManagement(PIMS),data entry,
accounting,billing,projectmanagement,or any other application requiringentry of
time and dates.

MonthView
»Displays 1,2,or 3monthsatatime
-Not limitedto asinglemonth.Whenchecking
dates,you can see dates for previousand/or
nextmonthswithout scrolling

»Daterange: January 1,1 0 0toDecember31,9999
-Canmake rangesmaller to force selection from
aproscribedrange

»Canalter the visual display ofmonths,daysof
week or days
-Allows you to set picturesfor holidaysor
special events
-Color codedays likeSaturdays andSundays.
-Translate DayofWeek andMonthheadings
intoany language.Defaultsto system settings
-Add pictures to eachmonth
»ImplementsSheridan'snewStyleSet™feature
-CreateStyleSetswith specificBackcolor,
Forecolor,PictureandAlignment properties
andapply tomultipleobjects likedays and
days of week

«Singleor Multiselectionofdays
»Fullmouseandkeyboardsupport
»Vertical orHorizontalorientation
-Multiplemonthscan belaidout top tobottom
or leftto right

* Disable individualdaysofweek and individual
days
-Restrictdate selection to only valid days
»Adjustable first day of theweek
-Customizetofit specializedor international
calendars

»Optional “SelectedDate”and “Today'sDate”
buttons

CONTENPORARYSof

DayView
»Time-ordered tasks
-Methods foreasily adding,changingand removingtasks
»OptionalTimeSelectionBar
-Givesacolor-coded thumbnail view of theentireday’s
tasks
-See scheduled tasks evenwhen the time is not in view
-Clickingonatime immediately selects andscrolls
that time intoview

* Specify Durationfill patternandcolor
-Shows freeand scheduled time ataglance
»Add picturesto tasks
-Pictures can show analarm is set orspecial
reminders for tasks

»Adjustable BeginningTime and EndingTime ofDay
-Customize the control to show only that part of the
day that you are interested in

»Time intervals
-Display time in unitsof 5, 10,15,30or 60minutes

»A12monthcalendarwith the featuresofMonthView
» View 12monthsatatime
-Easyselectionofdateswithin the year
* Specify beginningmonth
-Makesit easy toview customized fiscalcalendars
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»DropDowncalendar
- Afull-featuredcalendarwith the features of
MonthView

»Maskedinput tocontrol howdatesare entered.
Choose from the systemdefault, apre-defined
mask or enter your own
»Spinbuttons
-Automatically incrementsor decrements
the date
-Spinbuttons can change the entire date or
only themonth/day/yearcomponent

»+/- keyschange the date like the spin buttons
-Easykeyboard interface

»Adjust the edit heightof the combo
»Adjust the height andwidth of the dropdown
-Thedropdowncalendar can bemadewider
for easier date selection

ONLY

‐ £ 9 9 ‑
plus VAT

ORDERHOTLINE
(01727) 811999

Tel: (01727) 811999 Fax: (01727) 848991
CONTEMPORARY SOFTWARE IS ADIVISION OFINTERSOLV PLC

Calendar Widgets, SyleSet, Sheridan Reusable Components and the Sheridan logo are trademarks ofSheridan Software Systems, Inc.Microsoft and Visual Basic ae registered trademarks of Microsoft Corporation.©1995, Sheridan Software Systems, nc. ll rights reserved



for rocket engines. The Gouraud shading effect gives graduated fills
within a facet. For more detailed colouring of shapes, bitmaps can be
applied to the facet.

Effective use of paint 3D requires that the objects are made up of
enough facets toallowyou tocolour them asrequired,but not too many,
as otherwise the painting job becomes too difficult. Once again,
advanced planning is essential to get good results.

The lastof the major tools suppliedwith 3D-Ware, thepaletteeditor,
creates the colours used in 3D objects. Although modifications can be
made at any time it is advisable to decide on at least an approximate
palette before starting the designoft h e objects.

In a similar way to the world editor andpaint 3D, thepalette editor
can loadand preview an object using the palette currently edited, thus
ensuring that the objects look exactly how you want them to. Colour
editing is performed usingthe standard red,green andbluesliders with
tools for copying, merging and swapping colours and for undoing
changes.

Utilities and library
Several utilities are provided tomake things easier.Three programspro‑
vide facilities for grabbing sprites, palettes and textures from bitmap
files while a fourth remaps ashape, texture or sprite to aspecifiedcolour
palette.Also, in addition to the .SHand .DXFconverters mentionedear‑
lier there are utilities to simplify a .SH file by precalculating any arith‑
metic calculation and transformation commands present in the file. All
these tools havea simple command line interface.

In addition to the shape andworld creation tools, 3D-Ware includes
a library ofover 150 functions for displayingand controlling the shapes
createdelsewhere.This gives amuchmore flexible approach than prod‑
ucts which try to encapsulate the game design elements within the
development tool. It alsomeans that 3D-Warecan beusedfor just about
any application that displays precalculated3Dobjects onscreen.

The core of the library provides functions for setting the position and
viewing angles for the view position (wh ich might bethe view from the
player's ship for example)and for the various objects which populatethe
3D world in which the game takes place. Other functions provide facil‑
ities for initialisinganddrawingthe display, and for movingobjects. For
example the d d d P r o j e c t F o r w a r d ( v o i d f a r * p o s , v o i d f a r
* a n g , s h o r t s p e e d ) function moves a given object aspecified num‑
ber of units in a given direction and might be used to move a missile
towards its target or a logo into position.

The library is n o t limited to the 3D manipulation functions, it also
provides 2D drawing and clipping routines to restrict the display of
graphics in a similar way to a ship console type effect. Several fast
maths and randomnumber routines are includedto helpspeedcalcula‑
tions requiredduring the writ ingof a game. File functions include PCX
bitmap and palette read/write code in addition to the standard file
access facilities.

Very little required for writing a game is missing from the general
functions. Everything is there from mouse, keyboard andjoystick sup‑
port for controlling your game right down to functions for timing and
text output. For more advanced users, 3D-Ware includes support for
the Cybermaxx, Forte VFX1and Media Magic's virtual reality head‑
sets.

A 3D-Ware shell
A very basic 3D-Ware application consists of four stages ( s e e Listing2).
First the initialisation: acall to dd@Ini ta l11() is all that is required to
initialise the 3D-Ware engine andmouse code. Then the loadingof the
world and of the objects used within the program is done with the
dddShapeLoad(char f a r * shape_name) function. The third stage
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FEATURES

Figure5 - The world from Figure 4 as it would beseen in a game

is the main loop. For a simple game, it forms the core of the program. It
can besubdivided in the following steps:

© Move the player depending on the position of the mouse or
joystick.
Set the player viewing position and angle.
Removeany currently displayed objects.
Insert the horizon.
Insert each object in turn.
Makea call to draw the objects.
Make the scene visible.

The last stage i s a call t o d d d R e s t o r e A l 1 ( ) t o reset the state o f the
computer before exiting the program.

The final verdict
Performance of the library is very impressive even on a low end 386,
although the restriction to320x200 can beextremely limitingand g i v e s

objects a very chunky feel, particularly when they are moving slowly.
Shape creation is very unfriendly though, userswithout amodelling tool
such as AutoCAD or 3D Studio will be at a definite disadvantage and
even then it will take some tweaking to get the most ou t of the package.

3D-Ware is the sort of product that should attract shareware authors
from around the world in the hope that it will enable them to write the
next killer 3D game, just asthey did when all the other games utilities
came out. Unlike most other game development tools, though, 3D-Ware
requires a C compiler and thus some degree o f p r o g r amm i n g ability t o

get past the first few pages.
But 3D-Ware also has potential beyond games. Architectural walk

throughs, even visualisation of scientific or business data are well
within the capabilities of the library although the need to create objects
before the program is runwill limit its usefulness in these fields. At £99
the standard edition is an absolute bargain although at the time of
writ ing there is no upgrade path to the more expensive professional
version.

If you’re looking for a quick and cheap way to get into 3Dgames pro‑
gramming, or you wan t to s p i c e up that database you're working on , 3D‑
Ware is a perfect choice. Unless you really need the texture mapping,
the personal version is the best choice.

4a

Philip Harris is Technical Director ofDigital Workshop a software
houseworking on the PC.He can becontacted on the Internet at pihar‑
ris@cix.compulink.co.uk. Digital Workshop will shortly bereleasing the
3D game to beat a l l others.
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T E C H N I Q U E S
The C++ type system is, in Bjarne Strous‑
trup’s words, concerned with ‘the detection
ofaccidental errors, rather than the preven‑
tion of fraud’ (my emphasis). In other words,
it’s not the compiler’sjob to prevent the pro‑
grammer from intentionally subverting the
type system. The languageprovidesthe con‑
cept of a type cast for situations when the
programmer wants to treat an object as Feelingstuck in a bit of a rut with the old type casting
though it were of a different type. As we all i .
know, type casting isfraught with hidden mechanism of C++? ANSI C++ now provides four
d s .
sues operators intended to replace the bug-prone(T)e syntax.
Implicit coercions i iat ne i al Roland Perera explains the ins and outs (and ups and
ways that type conversion can be achieved. downs) of the new notation.
Thanks to the legacy of the Cprogramming
language, there is a set of implicit conver‑
sions between built-in types. Narrowing or
truncating conversions may result in loss of
information; other coercions cause the bit
pattern representing the value to be inter‑
preteddifferently, or to be‘paddedout’ to fit
the size of the target type, or both.

A conversion can besaid to be ‘safe’ only
ifallvaluesof the type to beconvertedcanbe
represented as values of the target type,
with no lossofprecisionor changeof numer‑
ical value.

Explicit casts
The second way that type conversion can
occur is via the cast syntax with which most
readerswill befamiliar. Certainconversions
are allowed by the language; others can be
defined by the user. A cast expression has
the form ( type -name) exp r e ss i on . Casting is
more dangerous than implicitconversion, as
it suppresses the type checking performed
by the compiler.

A cast toaderivedclasspointer, isknown
as a down-cast. It has an undefinedbehav‑
iour if theoriginal pointer doesnotpoint toa
derived class object but is subsequently
treatedasthough it does.Also, down-casting
from a v i r t u a l base is not supported by the
language, as this would require base class
objects to maintain pointers to their ‘enclos‑
ing’ derived class objects. Finally,a pointer‑
to-member may only beexplicitly converted
into a different pointer-to-member type if
both types point to members of the same
class, or if one type points to a class unam‑
biguously derived from the other.

User-defined conversions
The implicit type conversions andcasts that
are part of the C++ language only work for
built-in data types and pointers or refer‑
ences to user-defined or basic types. Type
conversions to and fromclass objects can be
effected by two means: constructors that
acceptsoneargument,anduser-definedcon‑
version functions. The latter is useful for
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class Vec to r
£
p u b l i c :

Ve c t o r ( i n t 8 ) ;
uM

Ve c t o r f ( c o n s t Vectoré& v)
t

Ve c t o r w ( 1 0 ) ; / / in tended use o f c o n s t r u c t o r
w= 20 ; / / i m p l i c i t construct ion of o p e r a t o r = ' s operand
r e t u r n 5 ; / / i m p l i c i t cons t ruc t i on o f r e t u r n va lue

y

vo id main ( )
{

£ ( 1 0 ) ; / / i m p l i c i t cons t r uc t i on o f argument}

Figure 1 - Implicitconversion by constructor

defining a conversion froma class to a basic
type, which is notpossible withconstructors.
In addition, no modification of the target
class is required; with constructors, a new
overload of the constructor is needed for
each conversion.

Both single-argument constructors and
conversion functions can be invoked implic‑
i t ly, although their application must be
unambiguous for this to happen. Only one
implicit user-defined conversion will be
applied to a single value - the compiler does‑
n'tsearchthrough possible sequences of valid
conversions until it finds one that ends up at
the required type! Nonetheless, even one
implicit conversion like this can beproblem‑
atic - especially as they can becarried out on
operands and function return values as well
as function arguments. Figure 1shows some
examples of (possibly unintended) implicit
conversion.Thankfully, mostC++ implemen‑
tations will soon provide the e x p l i c i t key‑
word which can be used to flag a constructor
asunsuitable for implicit invocation.

The new cast syntax
The main problem with the traditional cast
syntax is that it lays your code open to pro‑
grammer error. Fora start, it’s not possible
to determine what the programmer
intended by an isolated cast operation. Con‑
sider an innocuous example:

c o n s t X * p x = new X ;
/ / some c o d e . . .
p y  =  ( ¥ * ) p x ;

In this code snippet, did the programmer
intend t o cast away the c o n s t n e s s o f * p x ,

access a base class of x, obtain a pointer to a

c lass Te x t F i l e
C

VM waechar G e t N e x t C h a r ( ) c o n s t ;void LoadNextPage ( ) ;
char m_nNextChar;

ye

c h a r TextFile::GetNextChar () cons t
{

i f  ( m _ n N e x t C h a r )
r e t u r n m_nNextChar;

const_cast<TextF i le*>( th is ) ->LoadNextPage( ) ;
r e t u r n m_nNextChar;

Figure2 - Castingaway cons tness
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type unrelated to x, or
what? Withoutknowledge
of the relationship
betweenxandy andof the
application in general, it’s
unclear.As the same syn‑
tax is used to achieve a
numberofdisparateends,
very l i t t le compile-time
checking can be per‑

formed.The four castopera‑
tors s t a t i c _ c a s t ,

dynamic_cast, and
c o n s t _ c a s t were introduced into the lan‑
guage in 1993 to help remedy this situation.
The new casting syntax is part of the forth‑
comingANSI/ISO standardfor the language.

With one exception, which I ' l l come to
later, the new operators together subsume
all the functionality of the old ( 7 ) e syntax.
Let’s look first o f all a t c o n s t _ c a s t , a s i t has
a very defined purpose and is immediately
usable.

r e i n t e r p r e t _ c a s t

Const cast
The notation c o n s t _ c a s t < T > ( e ) can b e sub‑
stituted for ( 1 ) e if the cast is only removing
any c o n s t Orv o l a t i l e attributesofe.Indeed,
using the new syntax, the only way of ‘cast‑
ingaway constness is via this operator. Fig‑
ure 2 shows cons t_cas t beingused to remove
the c o n s t attribute of t h i s sothat a non‑
c o n s t member function can becalled within
a c o n s t one. While this might sound like a

highly dubious intention, it is a technique
often employed in object-oriented program‑
ming to maintain the distinction between
the abstract state of an object and its con‑
crete state. In this example, the rex tF r i l e
class represents an ASCII text file. To the
client, G e t N e x t c h a r ( ) i s a c o n s t operation
that does not modify the abstract stateofthe

c lass StreamBase {”
class S t r e a m : StreamBase (
de
c l a s s  F i l e S t r e a m  :  S t r e a m  {
ve
enum C o l o u r ( R e d , W h i t e , B l u e } ;
v o i d £ ( c o n s t S t reams s t r e a m )
{

/ / some l e g a l c a s t s :
cons t F i leSt ream* p f s t r e a m ;

T E C H N I Q U E S
file - the fact that i t calls a non-const method
to alter the file’s concrete state is an ‘imple‑
mentation detail’. This abstraction allows
the client use the file without knowing (o r
caring) exactly how muchof it is loaded into
memory.

In fact, the concrete/abstract distinction is
sooften made that a special keyword -mata ‑

b i e - has been introduced specifically to sup‑
port i t . Amutab le data member is modifiable
even from within a c o n s t member function,
allowing it to hold ‘implementation-only’,
variable data evenwhenall visible attributes
of the object are c o n s t . Unfortunately, most
compilers do not yet implement the mutab le
keyword.

Static cast
A s t a t i c _ c a s t i s best thought o f a s the
inverseof implicitcoercions such asderived‑
to-public-base, enum to i n t , pointer-to-void*,
and user-defined conversions. If a conver‑
sion ( T ) e can bedone implicitly ( ie without
the ( 1 ) bit), then a r object canbecast to the
type o f e via s t a t i c _ c a s t : a typical use would
beadown-cast froma baseclass to aderived
class. Such casts are potentially unsafe and
rely on the programmer’s knowledge of the
application logic.

Figure 3 shows s ta t i c_cas t i n action. As
the operator reliessolely on static (compile‑
t i m e ) information,no run-time check is per‑
formed to ensure that the cast is valid. Cast
4 in the listing would have an undefined
result as 255 is not within the range of the
enum typebeingcast to. Similarly, i f a stream
object rather than a Fi les t ream were to be
passed to the function £,a memory violation
could occur.

Before wemove on, there are some inter‑
estingpoints worthmaking.First,castingto
v o i d ( n o t v o i a t ! ) effectively discards the

p f s t r e a m = &stat ic_cast<const F i l e S t r e a m & > ( s t r e a m ) ; / / 1 . base t o de r i ved ( r e f )
p f s t r e a m = stat ic_cast<const F i l e S t r e a m * > ( & s t r e a m ) ; / / 2 . base t o d e r i v e d ( p t r )

v o i d *  p ;
p f s t r e a m = stat ic_cast<const F i l e s t r e a m * > ( p ) ;
Co lour c o l = s t a t i c _ c a s t < C o l o r > ( 2 5 5 ) ;
s t a t i c _ c a s t < v o i d > ( p f s t r e a m + + ) ;
/ / some i l l e g a l c a s t s :
p f s t r e a m = & s t a t i c _ c a s t < F i l e S t r e a m & > ( s t r e a m ) ;
char * p c h ;
char b u f f e r [ ) = s t a t i c _ c a s t < c h a r [ 2 0 ] > ( p c h ) ;
i n t e i a t i c _ c a s t < i n t & > ( 1 + 2 ) ;
i  =  s t a t i c _ c a s t < i n t > ( p c h ) ;,

v o i d m a i n ( )
{

F i l e S t r e a m fi l e s t r e a m ;
£ ( fi l e s t r e a m ) ;

Figure3 - The s t a t i c _ c a s t operator

EXE: The Software Developers’ Magazine

/ 1 3 . v o i d * t o c l a s s *
// 4, i n t to enum

/ / $ . c a s t t o v o i d t o t h r o w away r e s u l t !

/ / 6. c o n s t to non-const

/ /  7 .  p o i n t e r  t o  a r r a y
/ / 8 . r v a l u e t o l v a l u e
/ 1 9 . p o i n t e r t o i n t
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value ofe - think of the v o i d type assimilar
to the ‘null’ device that operating systems
often provide. Example5 demonstrates this.
Secondly,aswith the old cast syntax, it’snot
possible to down-cast from a v i r t u a l base:
this would require a change to C++’s object
model. Finally, like r e i n t e r p r e t _ c a s t and
dynamic_cas t , s t a t i c _ c a s t respects the
const/volatilequalificationof its argument.

Reinterpret cast
I f c o n s t _ c a s tand s t a t i c _ c a s t both fail t o
broaden the type of e sufficiently, the nota‑
tion r e i n t e r p r e t _ c a s t < T > ( e ) can b e used.
Generally, r e i n t e r p r e t _ c a s t i s meant t o

replace ( T ) e for inherently dangerous opera‑
tions, such as casts between different func‑
tion types or two unrelated classes. The
result typically cannot safely beusedwithout
beingcast back to itsoriginal type - though as
a programmer, you may know better! Some
example uses are given in Figure4.

In conjunction with cons t_cas t and s t a ‑
t i c_cas t , r e i n t e r p r e t _ c a s t covers all casts
that can be performed with the (17)e nota‑
tion, with one exception. A cast to a p r i v a t e

base class, a somewhat perverse operation
which is legal usingthe ( 7 )esyntax, cannot
b e performed b y r e i n t e r p r e t _ c a s t . I f you
find yourself wanting to exploit this hole in
the type system,you're probablygoingabout
things the wrong way!

Dynamic cast
So what about the mysterious aynamic_cast?
You'll probably havenoticedthat the concept
of treating an object as though it were an
instanceofaderivedclassby‘down-casting’is
closely tied to the ideaof apolymorphic class.

A polymorphic object, in addition to
whatever baggage it normally carries about,
maintains a pointer to a virtual function
table or v t b 1 - an array of pointers to the vir‑
tual functions for the object’s class. Since all
instances of a certain class share the same
v t b l , it can be used to identify an object’s
type at run-time. A mechanism called run‑
time type identification (RTTI) allows the
explicit querying of the dynamic (run-t ime)
type of an object.

The operator can be applied to polymor‑
phic objects in two ways. First, like s t a ‑

Base { ) ;
Derived : Base ( } ;

/ / Some l e g a l c a s t s :
p n  =  r e i n t e r p r e t _ c a s t < i n t * > ( p c h ) ;
eh = re interpret_cast<char*>(pn) ;
p d = r e i n t e r p r e t _ c a s t < D e r i v e d * >(pv);
pn =  &re in te rp re t_cas t< in t&>( *pn ) ;
/ / & mi l l e g a l c a s t :

#include < t y p e i n f o . h >
c l ass S t ream (

T E C H N I Q U E S

v i r t u a l Stream& o p e r a t o r > > ( c h a r & ) = 0 ; / / a b s t r a c t p o l y m o r p h i c t y p e
Me
class Mixin (
p u b l i c :

v i r t u a l - M i x i n ( ) 7
%

/ / p o l y m o r p h i c t y p e

c l a s s FileStream : S t r e a m , p u b l i c v i r t u a l M i x i n {
v i r t u a l Stream& o p e r a t o r > > ( c h a r & ) { / * some code * / r e t u r n * t h i s ; )

ye
v o i d f ( S t r e a m & s t r e a m , M i x i n g m i x i n )
{

F i les t ream* p f s t r e a m = dynamic_cas t<F i l eS t ream*> (&s t ream) ; / / 1 . down-cas t w i t h run- t ime check
i f  ( 1 p f s t r e a m )

throw " N o t a F i l e S t r e a m ! " ;
/ / 2 , e q u i v a l e n t t o :
p f s t r e a m = t y p e i d ( s t r e a m ) = = t y p e i d ( F i l e S t r e a m ) ? s t a t i c _ c a s t < F i l e S t r e a m * > ( & s t r e a m ) : 0 ;
/ / c a s t i n g ‘ a c r o s s ' an inhe r i t ance h i e r a r c h y :
Stream* p s t r e a m = dynamic_cas t<S t ream*>(&mix in ) ; / / 3 . f a i l s - S t ream is p r i v a t e ‘ s i b l i n g ’
M ix in* p m i x i n = dynamic_cas t<Mix in *> (&s t ream) ;
p f s t r e a m = d y n a m i c _ c a s t < F i l e S t r e a m * > ( & m i x i n ) ;

/ / 4 . succeeds - M i x i n i s p u b l i c ‘ s i b l i n g ’
/ / 5 . v i r t u a l base t o de r i ved

p f s t r e a m = &dynamic_cas t<F i l eS t ream&>(*ps t ream) ; / / 6 . cas t to a re fe rence (may throw bad cast)
?
v o i d main ( )
€

F i l eS t ream fi l e s t r e a m ;
£ ( fi l e s t r e a m ,  fi l e s t r e a m )  ;,

Figure5 - The aynamic_cas t operator

t i c _ c a s t , i t can b e used t o perform a down‑
cast from a base class pointer to a derived
class pointer. Unlike
dynamic_cas t<T*> (p ) will fail a t run-time i f p
doesn’t actually refer to part of a 7 ( o r class
derived from 7). If the cast fails, the resultof
the adynamic_cast is 0; otherwise, a pointer to

the r object is returned.The first cast in Fig‑
ure 5 demonstrates this usage.

The other way in which dynamic_cas t can
beemployed is to cast ‘across’aninheritance
hierarchy.This may sounda bit bizarre,but
is in fact a more general case of the dynamic
down-cast described in the previous para‑
graph. I n Figure 5 , the r i l e s t r e a m class
inherits from both s t r e a m and m i x i n . The
function £is passed a reference to a s t r e a m

object,but it hasnoway of knowingwhether
that s t ream i s actually part o f a F i l e s t r e a m
or not. If it is, it’s possible to obtain a handle
on the M i x i n component of that enclosing
F i l e S t r e a m object via a dynamic_cas t o f the
S t r e a m . I f the s t r e a m i s just a s t r e a m and
nothing more, d y n a m i c _ c a s t will re turn a

null pointer! Note that if the cast involves
navigating a p r i v a t e inheritance path at
run-time,it will fail.Casts3 and4 illustrate
this behaviour.

A dynamic_cas t to a reference type is also
acceptable. If a referencecast fails, an excep‑

s t a t i c c a s t ,

£ ( i n t * p n , char* pch, v o i d * p v , Derived* p d )

/ / c h a r * t o i n t *
/ / i n t ® to char*
/ / woid* to Der ived*
// . . . 0 F use references

Base* p b = r e i n t e r p r e t _ c a s t < B a s e * > ( p d ) ; / / Der ived* t o p r i v a t e base Base*
/ / Break p r i v a t e i n h e r i t a n c e :
p b  =  ( B a s e * ) p d ;

d

Figure4 - The r e i n t e r p r e t _ c a s t operator
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/ / U n f o r t u n a t e l y , t h i s i s l e g a l !

EXE: The Software Developers’ Magazine

tion of type bad_cast (defined in the stan‑
dard header t y p e i n f o . h ) i s thrown.

How does d y n a m i c _ c a s t work? A s I said
earlier, an object’s v t b 1 uniquely identifies
i ts class. In addition to the class’s virtual
function pointers, the v t b 1 also stores a
pointer t o a t y p e _ i n f o object which provides
run-time type information for the class.This
object contains some implementation-depen‑
dent data for use by dynamic_cas t , and the
name of the class. An operator t y p e i d is
defined which returnsa reference to its
argument’s t y p e _ i n f o object; its argument
can be either a type name (resolved stati‑
cally), or an expression (resolved dynami‑
cally). By comparing t y p e _ i n f o objects,a test
for type identity can be performed like the
one in Figure5.You'll probablyfind yourself
using d y n a m i c _ c a s t i n preference t o this
method as there is no ‘is-subtype-of rela‑
tionship defined for t y p e _ i n f o .

Constraints and complaints
Maybeusingthese four operators seems like
more trouble than it’s worth. After all, apart
from run-timetype-checking,everythingyou
can dowith them can bedone with the ( t ) e

syntax. What’s more, ( T ) e allows you to cast
t o a p r i v a t e base class! Doesn’t using
cons t_cas t anditsassociatedoperations only
place restrictionsonthe programmer?

The answer to this question isyes. But so
do c o n s t variables, member functions, type‑
safe linkage and indeed ‘types’ at all! Adding
reasonable constraints to our programming
efforts-bygivingour programminglanguages
semantics -usuallymakesour lifeeasier in the
long run. By adding these operators to your
C++ repertoire, you'll be making your inten‑
tions more obvious to the compiler, your coll‑
eagues,andmost importantlyyourself.
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HEN people ask me what I do, I
usually say ‘I’m a computing per‑
son’. I think that the response to

this has changed over the years. Twenty
years ago, I used to get looks of incompre‑
hension, some statement like: ‘you must be
very mathematical’, followed by a change of
subject. Ten years ago, I was not gettingthe
blank looks but they still thought that I had
to be amathematician. Now, I often get a
request for advice on some computing prob‑
lem,asked about the best PCto buy or, more
rarely, have some reasonable technical dis‑
cussion. I no longerwear computingT-shirts
whenI travel with an airline,otherwise I get
someone talking to me about their PC prob‑
lems when all I want to do is sleep.

Well, asyou know, beinggood at
mathematics is not a pre-requisite
for beinga good programmer. I can‑
not remember whenI last wrote a
program that actually involved a
maths algorithm that wasn’t
already coded for me as a library
routine. In fact, I a m numerically
challenged and actively avoid
any programming involving
maths. Most of the programs I
have written deal with text
in some form.

Private library
Every time I approach a new programming
project that will bemore than one program I
start a little library of routines. I rarely seem
to take code directly from one project and
use it in another. Instead I create new rou‑
tines often based on some old ones, but tai‑
lored to the new environment.

All my programs have e r r o r and f a t a l
routines which take a variable set of para‑
meters mirroring p r i n t f . The f a t a l rou‑
tine will call e r r o r and then simply exit
from the program with a non-zero result
code.Output frome r r o r will bemadeto the
standard error channel of the program; this
was the original motivation behind having
the routine. I simply got fed up of typing:
f p r i n t f ( s t d e r r , . . . ) all the time.

Talso like to have the error routine print
the program name, like: p r o g n a m e : N o
m o r e m e m o r y. Sometimes I code the name
into the routine. More likely, I use a set-up
call from m a i n that passes a massaged
a r g v [ 0 ] into a local p r o g n a m e variable
that e r r o r prints. The contents of a r g v [ 0 ]
is stripped down to the last component of a
pathname:

Vol 10-Issue 4 / September 1995

i f ( a r g = s t r ‑
r e h r ( a r g v [ 0 ] ,
" / " ) )

a r g t + ;

e l s e
a r g = a r g v ( 0 ] ;

At one time, I had a global
p r o g n a m e variable that

was set in the main module
and accessed in the error rou‑

tines. These days, I avoid global
variables for this kind of activity. I pre‑

fer to call a routine from m a i n that registers
the name in a static variable local to the
error module.

On occasion, I havewanted the error rou‑
tine to call a close down function to tidy
things up on an error. I use the same regis‑
tration technique. I have a routine called
o n e r r o r o r o n f a t a l that i s passed a
pointer to a function. The pointer is stashed
in a local variable and the function is exe‑
cuted when an error happens.

My next step is usually to establish some
memory management routines. These days
myprograms rarely havestatically allocated
data structures. I've been writing programs
for operatingsystems that support largevir‑
tual address spaces for about 15 years and
tend to allocate all the data structures
dynamically.

Tusually have a set of routines that mir‑
ror the standardm a l l o c , r e a l l o c , c a l l o c
and s t r d u p . They will b e called M a l l o c ,
R e a l l o c , C a l l o c and S t r d u p , and their
job is to call the corresponding routine and
test for a failure to allocate memory. They
will pr int a ‘No more memory’ message

EXE: The Software Developers’ Magazine

T E C H N I Q U E S

Over the years one develops some habits
when confronted over and over again with

the same type of problems. Peter Collinson
presents his way of dealing with most new

programming projects.
when this happens. This means that I don’t
have to sprinkle the code with these tests, a
call to the mirror routine will always suc‑
ceed or the program will die.

Why bother to worry about memory in a
virtual environment? Well, the truth is that
the address space is limited by the amount
of swap space on the machine and some‑
times this becomes exhausted. When this
happens, it’s better for the program to fail
with an error message than to fail mysteri‑
ously sometime later when trying to access
some memory througha null pointer.

Files in memory
The library modulewhich holds the routines
that guarantee memory allocation will also
contain a routine that mapsa file into mem‑
ory. It’s sometimes much easier and faster
to deal witha file aschunk of bytes in mem‑
ory than it is to read the file in lineby lineor
byte bybyte. It depends onthe application. I
talked about the mmap routine call eons ago
in this column (.EXE, February 1992). Of
course, you don’t need to use the mmap call.
You can s t a t the file t o get its size, m a l l o c
an appropriately sized chunk and issue a
r e a d system call to suck the file into mem‑
ory. The routine to mapa file is something
like:

c h a r  *
c o n n e c t fi l e ( c h a r * n a m e , i n t * b y t e s )

The routine returns the address where the
start of the file resides in memory. It can
return NULL on e r r o r , or perhaps will call
f a t a l with some error message depending
on the application. The length of the file is
returnedin the second parameter.
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I connect the file so that I am able to write
into the allocated address space. Any writ‑
ing is not mirrored to the file. This is conve‑
nient if I am using strings from the file as
part of the data that controls the program. I
scan the file looking for the strings and
insert null characters to terminate them.

Ona numberof occasions, I haverealised
that I am dealing witha text file that is ter‑
minated by a newline character and I can
signal the end of the file by setting this last
newline to a null byte. Of course, if you read
the file into memory, then you can allocate
one extra byte and fill that with a NULL. It’s
not possible to dothis if you map the file.

Configuration files
These days I rarely burn text data into pro‑
grams. I prefer to provide configuration
information from small files. This means
that the programs become adaptable by
mortals; all they need to do is edit a file to
create some new data for the program or
change the configuration.

For example, I recently wrote a suite of
programs to provide a way of logging prob‑
lems reported to a support help line. The
idea is to log each problem in a system to
track the steps being taken to find a fix.
Each problem becomes an event with a
unique number,storedin a file.This is being
done on a UNIXsystem, and the storage file
is plain text sothe normalUNIXtools can be
usedtosearchandchange the data. Further
actions that represent work done on the
problem can beadded to the file. Finally,
and hopefully, the problem is resolved and
the customer informed.

In such a system, it’s valuable to beable
to provide information that characterises
the event, sothat analysisof the calls can be
done. For example, problems can arrive at
the helpdesk in many forms: they are logged
from a phone call, from an email report or
from a fax. The types provide a further
source of analysis of the problems.We want
to store these characteristics in a coded form
so that it makes things easier to process
automatically later.

Let’s look at one of these characteristics.
Whenthe user logsthe problem,he is asked
to select from a number of options. Two dif‑
ferent interfaces that can be used to create

events. One is aTCL/TK basedGUI with the
selection made from a menu; the other is a
command line interface supplying the user
with prompts and taking a single letter
response to makea selection. For the event
source, the user is asked:

S o u r c e o f e v e n t [ t l e l f | ? ] :

It would be very possible to hard code some
values for the event source and event type
into all the programs, map the user input to
the value and store a code as par t of the
data. But asI said, this means that addinga
n e w value is not under the control of the
users, unless they understand C and can
recode the programs.

Instead, the data is stored in a couple of
configuration files. Each line in the configu‑
ration file gives the data for one potential
entry, the line is composed of three colon
separated data fields: a letter used by the
command line interface; a single word that
is used as the code in the event storage file
and also in the TCL/TK menu; and a help
string explaining what the item does.

The help string is not strictly necessary
but means that you can present some infor‑
mation to the user toexplainwhat the single
letter input means. This is what the user
gets when they type in a question mark to
the prompt shown above. Here's the event
source file:

# Sample c o n fi g fi l e
t : Te l e p h o n e : P h o n e c a l l f r o m use r
e:Emai l :Emai l  f rom user
f : F a x : F a x f r o m u s e r

The code that loads and accesses this type of
configuration file is muchthe same every time
I use one in a program. The module will con‑
tain aninitialisationroutine,alookuproutine
usingthe first field asakeyandalsoalookup
routineusingthe secondfieldasthe key.Both
lookup routines will return a pointer to the
structure that maps the lookup value, or
NULL.The internalstructure looks like:

t y p e d e f s t r u c t {
cha r * a b b r e v ;
cha r * v a l u e ;
c h a r * h e l p ;

}  C o n fi g ;

The a b b r e v field is a str ing because we

T E C H N I Q U E S
might need to use two or three letter abbre‑
viations to resolvea selection string.

The initialisation code is handed a
pointer toa file that is opened to access the
data. It will open the file and connect the
data in memory. It counts the number of
newlines in the file and uses that to allocate
a vector of C o n fi g structures. It then scans
the connected file looking for data.

If a ‘#’ character is found in the input
text, then it will skip to the character after
the next newline. It’s very useful to have a
comment facility ina file like this. It means
that you can use SCCS or RCS to provide
version control on the file. The code will also
ignore blank lines which some people like to
put in to make configfiles more readable.

If there isn’t a ‘#’ at the start of the line,
the line i s data. The code uses s t r t o k t o
split the line on the colon separators and
stuffpointers to the text into the next avail‑
able slot in the configarray. I will code some
validation of the data.After all, the user can
change this file and will one day create an
incorrect format.

Notice I don’t worry too muchabout over‑
allocationof C o n fi g structures; all the com‑
ments and blank lines have space allocated
in the malloced vector. To loop though the
vector, I have either to count the number of
used slots, or preferably to ensure that the
last one has a NULL pointer in the k e y slot.
I can then write loops like:
f o r ( c p = c o n fi g ; c p - > a b b r e v ; c p + + ) {

when searching the table. The c o n fi g vari‑
able is the base of the malloced table of
data andwill bepassedto the routinesothat
wecan searchdata from different files.

I generally use a straight linear search
when coding the lookup routines. I zoom
down the table doing a stringcompare, per‑
haps testing the first byte for equality to
avoid doing unnecessary stringcompares:

f o r ( c p = c o n fi g ; c p - > a b b r e v ; c p + + ) {
i f ( * l k u p = = * c p - > a b b r e v & &

st rcomp( lkup, c p - > a b b r e v ) == 0)
r e t u r n c p ;

}
r e t u r n NULL;

I hope that you can see that the code to do
all this is fairly small and is easy to under‑
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stand. Various things drop out easily; for
example, the prompt above is derived auto‑
matically from the c o n fi g v e c t o r . The
users can change the data simply by wield‑
i n g an editor. They can also change the
order oft h e items and the default. Pressing
r e t u r n t o the prompt will select the first
item in the list.

Data driven
Keen observers will have noticed that the
programs above don’t really do much with
the data from the config files that I've talked
about. The programs read in the config file
provide a data selection and w r i t e the
requested values out to the event file.

However, the basic idea of decoupling
actions from data is beneficial when you do
need to burn data in to programs. In the
event system I am talking about, eventdata
is stored in a text file. The text file contains
several sorts of data, and I like to adopt a
line format like:

* k e y :  v a l u e

for this type of stored tex t . The k e y is a text
s t r i n g used to describe the data which fol‑
lows, like * n a m e , * t e l e p h o n e o r * e v e n t‑
source.

It’s a good idea for the key field to start
with a known character because this will

allow you to pick up synchronisation prob‑
lems in the file. The use of a colon and a
space to follow the keyword is also inten‑
tional. The s t a r , the colon and the space pro‑
vide a good way to identify a keyword in a
way that doesn’t jar when the user looks at it
with an editor. Also in the even t system, I
allow data to span several source lines,
which is useful for addresses and use the
s t a r character of asubsequent command to
terminate the data.

Ok then, I havea file that contains sev‑
eral keys and values. I want to read the file
into a structure that looks like:
t y p e d e f s t r u c t {

i n t e v e n t _ n o ;
t i m e _ t  c a l l _ t i m e ;
c h a r * n a m e ; h y
c h a r * c o m p a n y ; = i =
c h a r * a d d r e s s ; ”
c h a r * p h o n e ;
c h a r * f a x ;
c h a r  * e m a i l ;

* e v e n t _ t y p e ;

‑
c h a r
c h a r * e v e n t _ s o u r c e ;
a n d  s o  o n

}  E v e n t ;

B y the way, the e v e n t _ n o value i s also the
name of the file. It’s good engineering prac‑
t i c e to store the event numbers with the data
aswell and not to rely on the file name asthe
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definitive source of the id number of the
event. This means that you can concatenate
all the files together and still know the num‑
ber that applies to the subsequent data.

Well, I could open the file and star t scan‑
ning through it a line at a time, looking for
keys and sett ing up the structure from the
values that follow them. The code to do this
would perhaps end up with a large number
of if statements that tes t the keyword and
load the structure. I much prefer to create a
table that describes the data that I am deal‑
i ng with. The code that defines the table
looksa little like:
t y p e d e f enum {

data_unknown,
d a t a _ s t r ,
d a t a _ i n t ,
d a t a _ t i m e

}  D a t a t y p e ;
t y p e d e f s t r u c t {

c o n s t c h a r
* t e x t ;

i n t l e n ;
D a t a t y p e t y p e ;
v o i d * o f f s e t ;

}  K e y w d ;

The enumerated type D a t a t y p e allows us
to type the value field. The data in the event
file is stored in human readable form and we
w a n t to read the event number and the
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called time as strings, converting their val‑
ues to an internal binary form automati‑
cally. Now we can go ahead and define a
Keywd structure for the data on the file.
E v e n t e v ;
Keywd k e y w d [ ] = {

{  " e v e n t - n o " ,  8 ,
d a t a _ i n t ,  & e v . k e y  } ,

{  " c a l l - t i m e " ,  9 ,
d a t a _ t i m e , & e v . c a l l _ t i m e } ,

{  " n a m e " ,  4 ,
d a t a _ s t r , & e v. n a m e } ,

/ *  a n d  s o  o n  * /
{  N U L L ,
}

yi

This makes the program that reads the data
from the file s t ruc tu re easy to write. The
code is also completely independent of the
data that is being read.We open the file and
connect it in memory ( o r read it in line by
line if we wish) . The outer loop identifies a
key/value pair by looking for a line starting
witha star, it’s a little tricky coping with the
fact that data can span several input lines
but that’s not insuperable.

Wenow havea stringstarting with a star
that represents the data we want to parse.
We pass this string to akeyword decoding
routine that uses the string length to find
the appropriate en t ry in the k e y w d struc‑

Have you thought about developing for Macintosh™ or Newton™? Do
you need great compilers, object-oriented development tools, techni‑

ture which maps onto the line we are decod‑
ing. One other structure helps us here:

Keywd unknown = {
N U L L ,  0 ,
data_unknown,

ye

A pointer to this is returned if the keyword
lookup routine doesn’t find a match. Having
found the keyword, we can skip over it u s i n g

the string length and test for the presence of
acolon and a space. The remainderoft h e line
is data. It is passed into a data storage rou ‑
t ine that uses the k e y w d s t ruc tu re to decide
what t odo. I f the type i s d a t a _ s t r , then the
address of the data is simply stuffed into the
po in te r field in the destination structure.
Other types are dealt with appropriately.

The last field of the keywd structure has
to point to an offset to a s ta t i c structure in
memory because otherwise the compiler
cannot create the offset address. If 1want to
create a dynamic copyoft h e data, I will allo‑
cate a new structure instance at the end of
the routine and will simply copy the content
of the static ev structure into it.

Notice also that I can use the same table
to create the datafile. By loading the static
ev structure, all I need to do is to scan the
table printing the keyword:
p r i n t f ( " * % s : " , k y - > t e x t ) ;

and then use the data type and offset to
print the data to the file.

The main benefit of this approach is that
it’s simple to add new fields. All you do is add
one line to the keyword table. You doneed to
provide some data conversion routines.

Removing lines for the k e y w d structure is
easy too, but you must allow for old data files
containing keys that you don’t recognise. It
may not beanerror to find a keyword that you

don’t understand. Re-orderingthe data in the
text file is simple,all you need to do is change
the order of keywords in the k e y w d structure.

I find the code to drive all this becomes
very easy to write. There is a very small
number of typed cases to deal with and it’s
easy to get this right. Ok , I hearyou say, the
table is burned into the program and this
means that a programmer is needed when
we wish to change the storage format. Well,
Thope that you can see that we can read the
keywd table froma file i f we wish t o , all we
need to burn into the program is a knowl‑
edge of the data types.

a
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DELPHI
component

w r i t i n g
Inthis month’s instalment, DaveJewell begins the
development of an enhanced Windows-95 style trackbar component.

Figure 1- This dialog -part of the
Windows 95 controlpanel - shows
two trackbar controls in action

Vol 10 - I ssue4 / September 1995

Last month,asyou may recall,wecreated a
custom listboxcontrol whose only purpose in
lifewastodisplay the currently loadedlistof
Windows modules. While this served as a
useful and gentle introduction to the art of
component writ ing, there’s only so much
that you can dobyderivingfrom anexisting
component, or perhaps I should say, from a
relatively specialised point in the VCL fam‑
i ly tree. This month,we're goingto start the
development of a completely new control
type and in order to do that, we need to
derive our component from a muchlessspe‑
cialised position.

Introducing the trackbar
Thecontrol that we're goingto buildis based
on the multi-media trackbar control, some‑
times called ‘volume control’. If you look at
Figure 1,you'll see a dialog (taken from the
Windows 95 Control Panel) which makes
use of this type of component. Figure 2
shows an enlarged view of the same thing.
Under both 16-bit and 32-bit Windows,
Microsofthasimplementedthis controlclass
in the so-called ‘CommonControlsDLL’.The
DLLs are called COMMCTRL.DLL and
COMCTL32.DLL respectively.

At the time of writing, I know of noVCL
wrapper code which provides access to the
trackbar control class. Havingsaid that, it’s
a racing certainty that the upcoming32-bit
version ofDelphiwill providesupport for the
trackbar, aswell as all the other common
control goodies included with Windows 95.
The 16-bit version of the Common Controls
DLL has never been officially supported
underWindows 3.1, which perhapsexplains
the lack of a 16-bit wrapper at the present
time.

Rather than simply creating a wrapper
which communicates with the Common
Controls DLL, we'll re-implement the func‑
tionality of the trackbar controls from

EXE: The Software Developers’ Magazine

Part 2
scratch aspart of our custom control. There
are many good reasons for doingthis, princi‑
pally:

@ Ifwejust usedthe commoncontrols code,
we'd be side-stepping important issues
such aspaintingandevent handlingi n a
VCL component.

@ It allows us to add extra functionality to
the control which COMMCTRL doesn’t
provide.

@ It makesour program independentof the
COMMCTRL library.

@ It means that we can use trackbars in
our 32-bit and 16-bit applications,
despite there beingnoofficial support for
them onthe 16-bit platform.

Figure 3 shows our new improved trackbar
in action - this screenshot should give you
some idea of the variation in appearance
that can beachieved. Rather than gofor the
customarygrey ongrey decor which typifies
modernWindows colourschemes, I’veadded
the ability to change the colour of the tick
marks,the thumb and the channel - the cen‑
tral track alongwhich the thumb moves. By
default, all the colours are grey (the small
trackbar in the bottom,leftcorner shows the
default appearance), but you can tweak the
appearance of the control in many different
ways.

Properties roundup
Before diving into the development of this
control, take a brief look at the important
trackbar properties in Table 1. This wil l
show you where we're headingand make it
easier to understandhow the different parts
of the trackbar code fit together.

As an additional, no-extra-cost option, if
you set the Ti c k G r a d u a t i o n property toa
negative value, the tick scales will be
inverted with the flat par t of the scale
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=
towards the outside

edge of the control, and the graduated part
towards the channel.

Each property corresponds to a private
variable (whose name, conventionally, is
usually preceded by ‘F’) in the class defini‑
tion. The property declarations are set up in
such a way that reading a property will
directly access the value of that private
member.However,settinga property is gen‑
erally associatedwith a privatemethodsuch
as SetChanne lCo lo r. This gives the con‑
trol an opportunity to redraw itself when
some change takes place. For example,
here’s the code for the SetChanne lCo lo r
method:

p r o c e d u r e TCCTrackBar.SetChannelColor
( Va l u e : T C o l o r ) ;

b e g i n
i f FChannelColor <> Value then
b e g i n

FChannelColor
I n v a l i d a t e ;

end ;
e n d ;

: =  V a l u e ;

This code is absolutely typical. Firstly, it
checks that the new property value isn’t the
same asthe old. If it is,then the routinejust
terminates. This avoids any flicker that
might be caused by a control redrawing
itself unnecessarily. If the value has

( V a l u e :  1

( F P o s i t i o n , Va l u e ,

( A P o s i t i o n , AMin, AMax;

lin then
‘EInva l idOpera t ion .Cs

( M a x l e s s than M i n . ' ) ;

i n < > A M i n ) o r ( F M a x < >

in := AMin;

n <> APos i t ion then

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

Listing 1 - The Set Params routinechecks
that M a xis greater than Min.
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Figure2 -An enlarged view ofa trackbar. The importantelements of the
control are the thumb, the tick marksand the channel - the track along

which the thumb moves. The labelsaren’tactuallypart of the control

changed, then the new value is stored into
the corresponding private variable and the
I n v a l i d a t emethod i scalled t oredraw the
control. This same pattern is repeated for
most o f the other S e t x x x x methods
although you will find that sometimes I
haven't bothered to check whether a new
value is the same as the old andI just call
I n v a l i d a t e directly. This i s pure laziness
on my part!

Occasionally, changing some property
value requires that the entire control be
destroyed and recreated with the new prop‑
erty setup. This is the case with the S e t ‑
B o r d e r S t y l e method. The B o r d e r s t y l e
property corresponds directly to the
WS_BORDER window style at the Windows
API level. You can’t toggle this style on the
fly once awindow hasbeencreated. Instead,
you have to trash the control and start

again. Fortunately, this is very easy thanks
to another built in method- RecreateWnd.

procedure TCCTrackBar.SetBorderSty le
( V a l u e : T B o r d e r S t y l e ) ;

b e g i n
i f F B o r d e r S t y l e < > Va l u e t h e n
b e g i n

F B o r d e r S t y l e  : =  Va l u e ;
RecreateWnd;

e n d ;
end ;

Havingcalled Recreatewnd, you also need
t o override the C r e a t e P a r a m s method s o
that you have the opportunity to apply the
WS_BORDER style to the window immedi‑
ately before the control window is actually
created. I unashamedly filched this code
from the VCL source, a strategy that I'd
highly recommend to anyone who wants to
get a head start onVCL programming!

Specifiesthe style ofthe inner border (bvNone, bvLowered, b
Specified the style of the outer border (bvNone, bvLowered, b

The width of the bevel. Default value is 1. :

Optionally draws ablack line around the control (bsNone,

H i d t h Distance between the border and the control innards.
Large values can produce some bizarre effects.
C o l o u ro fthe trackbar channel. Default i sc l s i l v e r .

Width of the trackbar channel. Default is 2.

Maximum possible value of control (as for scrollbars)

Minimum possible value of control (as for scrollbars)
Current position o f‘thumb’ ( P o s i t i o ni s< =Max and > =Min)

Distance between tick marks and channel. Default is 4.

Some ticks are longer than others. This property defines
spacing between the longer ticks ason a graduated scale.

(ceNone, c c L e f t , c c R i g h t , ccBoth).
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HitchARideTo
‘Second-Generation

Client/ServerOn
CA-OpenkROAD.

Create Eat Group Yew arrange Agpeerence Bias

Paint your applications

UNIX/Motif version of The path to second-generation client/server has finally beencleared. Introducing
CA-OpenROADCustomer CCA-OpenROAD:Order Application. :With i t s advanced, powerful, repository-basedarchitecture, applications can becon‑

structed accurately and with ease. Andwith its multi-platformGUI support, it doesn’t mat‑
Multi-Platiorm ter whether you're targeting UNIX/Motif orWindows.

Mission-Critical And since CA-OpenROAD isthe only product of i t s kind that sup‑
ports triggers andstored procedureswith identical source code across

e n n
databases, y o u don't have to bea database expert to use i t .

Object-Oriented What's more,CA-OpenROAD provides both template-driven appli‑
Fully Scalable cation generation and complete object-orientation includingencapsu‑

lation, inheritanceand polymorphism.

ForMoreInformation, F y r eGocompure Acscates Pic computer Asouates
Call01753577733 ‐ Il House, 183/187 BathRoad, Slough, Berkshire, SLI4AA.

FreeCA-OpenROAD Or CompleteAndReturn | ‐_ ¥s ! ike more information on CA-OpenROAD

Seminars! The Coupon. i
For More information Socall today toarrange oe: CompanyCall01753679679. ademonstration of new Address:

.
CA-OpenROAD. It'satest-drive 1e e e
you'll find truly exhilarating. a

Software super io r by design at i ona l , Inc,Idandia, NY 11788-7000. All products refesenced herein are traden r e s pe c t i v e companies.
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T E C H N I Q U E S&‑~
p r o c e d u r e TCCTrackBar.CreateParams

( v a r P a r a m s : T C r e a t e P a r a m s );
c o n s t

B o r d e r S t y l e s :  a r r a y [ T B o r d e r S t y l e ]  o f
L o n g i n t = ( 0 , WS_BORDER);

b e g i n
i n h e r i t e d C r e a t e P a r a m s ( P a r a m s ) ;
w i t h Params do
b e g i n

W i n d o w C l a s s . s t y l e  : =
Windowc: s t y l e or
CS_HREDRAW or CS_VREDRAW;

S t y l e : = S t y l e o r
B o r d e r S t y l e s  [ F B o r d e r S t y l e ] ;

e n d ;
end ;

Because of the amount of common code
involved, the S e t P o s i t i o n , S e t M i n and
SetMax methods all call a common routine
called S e t P a r a m s . This is illustrated in
Listing1 .The SetParams routine is respon‑
sible for ensuring that M a x is greater than
Min, that P o s i t i o n is somewhere between
the two and for calling the I n v a l i d a t e

Figure3 - Trackbar Crazy! This screenshot shows the diversity of
appearanceyou can achieve usingtheDelphi trackbar component weput together

method if any of these three quantities gets procedure TCCTrackBar.DrawTrackBarTicks;

changed. An exception is raised if an ees ‘ R e c t ;

attempt is made to set Max less than M i n - 0 Snel coepemecnengamld
this will work in the form designer and at chanRect: T R e c t ;

run-time. procedure DrawTick ( l e f t , t o p , bot tom: I n t e g e r ; f L e f t : B o o l ) ;

The final bit of property support code is WEe: eescey

the component’s constructor itself. As de l ta : I n t e g e r ;

pointedout in previous months,anytime we cane ( x , l e f t , t o p , l e f t + 1, b o t t o m ) ;

specify the ‘default ’ value of a property,
; , { App ly mod-x ‘ g r a d u a t i o n ’ t o scales }we're effectively making a gentleman’s

i f ( c o u n tmod abs ( F Ti c k G r a d ) ) < > 0 t h e nagreement with Delphi! Delphi doesn’t ti e g i n

bother storing the value of a property if it’s , Seritecetl aa = E - t o p ) * 5) d i v 1 0 )

value i s equal t o the d e f a u l t value, thus b e g i n
reducing the size of form files and executa- M i t a .
bles. For our part, we have to set property
values to the specifiedd e f a u l t s in the com‑
ponent’sconstructor.After the constructor is M e r i t t ,ain
called, Delphi then iteratesover any stored, e n d ;

non-default values in the form and applies
them to the component's properties. 3 # checked©tomasSimei, 0, 0, e t o _ O p a q u e , @r, N i l , 0, N i l ) ;

end
e l se

end;

c o n s t r u c t o r TCCTrackBar.Create oases
( A O w n e r : T C o m p o n e n t ); begin

begin “ i f P Ti c k S t y l e = ccNone t h e n E x i t ;
i n h e r i t e d C r e a t e ( A O w n e r ) ;
H e i g h t := (GetSystemMetr ics © t=GetClientRect;

( s m _ C Y H S c r o l l ) * 4 ) d i v 3 ; chanRect := Ca l cTrackBa rChanne l ;Inc( c h a n R e c t . l e f t , ThumbWidth d i v 2 ) ;i f H e i g h t < 4 t h e n H e i g h t : = 4 ; Z | e n . m o e
Width : = H e i g h t * 6 ;

g e e s a i o l l a channelLength := chanRec t . r i gh t - chanRec t . l e f t - 1 ;BevelWidth := 1 ; _mumficks := (FMax - F M i n ) d i v Ti ckF requency ;
F B o r d e r S t y l e : = b s N o n e ; i f numficks > = 1 then
FChannelWidth := 2; begin
FChannelcolor : = c l S i l v e r ; SetBkColor ( C a n v a s . H a n d l e , F T i c k C o l o r ) ;
FTickCo lo r := c l B l a c k ; f o r count := 0 to numficks do
P T i c k F r e q : = 1 0 ; a e ‘ % : = ( L o n g I n t ( c h a n n e l L e n g t h ) * L o n g I n t ( c o u n t ) d i v L o n g I n t ( n u m T i c k s ) )
P R E S S e 8 2 8 y + 4+ FBorderWidth + (ThumbWid th d i v 2 ) ;
F B o r d e r W i d t h  : =  5 ;
F T i c k S t y l e : = c c B o t h ; i f P r i c k s t y l e i n [ c c h e f t , c c B o t h ] t hen
P a r e n t C o l o r : = T r u e ; D r a w fi c k ( x , P T i c k B o r d e r, c h a n R e c t . t o p - F T i c k B o r d e r , T r u e ) ;
FTickBorder := 4; i f F T i c k S t y l e in [ c c R i g h t , c c B o t h ] t h e n
C o l o r := c l B t n F a c e ; DrawTick ( x , chanRec t . bo t t om + F Ti c k B o r d e r, r . b o t t o m - FTickBorder, F a l s e ) ;

FThumbColor := c l B t n F a c e ; ateaad
Ta b S t o p : = T r u e ; c o y
F M i n  : =  0 ;
FMax := 1 0 0 ;
F P o s i t i o n  : =  0 ;

endi Listing3 -The most complexpiece ofdrawing code!
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&‑
Drawing the control
Having looked at the property handling
code, let’s now t u r n our attention to the busi‑
ness of painting the control's representation
onto the form. In this case, the routine that
does a l l the work is _ called
TCCTrackBar. P a i n t . I t calls four sub‑
sidiary routines, D r a w Tr a c k B a r F r a m e ,
D r a w T r a c k B a r C h a n n e l , D r a w T r a c k ‑
B a r Ti c k s and DrawTrackBarThumb to do
the real work.

The DrawTrackBarFrame routineis rela‑
tively straightforward. It takes care of creat‑
ing the visual effects specifiedby the various
beveland borderoptions.This routine makes
useof Frame3D,a handy littleroutinedefined
i n the E x t C t r l 1 s unit. Frame3D makes i t
very easy to draw 3Dshadingrectanglesonto
the surface of a form.

The DrawTrackBarFrame code is essen‑
tially the same code used by the built in
TPanel component. The implementation of
the B e v e l O u t e r , B e v e l I n n e r and B e v e l ‑
W i d t h properties is very simple and you can
get a tremendous amount of variation in

look and feel just from using these three
properties and calling the Frame3D routine
as part of your P a i n t procedure. I 'd seri‑
ously consider including these properties in
most components that you create.

D r a w T r a c k B a r C h a n n e l , the routine
responsible for drawing the channel, is even
simpler. It calls a private method,
C a l c Tr a c k B a r C h a n n e l , which returns a
rectangle corresponding to the position and
size of the channel. The Frame3D routine is
then used again to paint the channel and
finally, the F i l l R e c t method is called to fill
in the interior of the channel rectangle after
first setting the brush colour to FChanne l ‑
C o l o r . An interesting benefit of the
Frame3D routine is the fact that it will auto‑
matically modify the passed T R e c t record
such that - on exit from the routine - the rec‑
tangle contains only the area inside the
shading rectangle. Judicious use of this
information can greatly simplify the draw‑
ingof complex components - in the code here,
it means that after drawing the outside of
the channel, the rectangle is already set up
to fill in the interior.
p r o c e d u r e TCCTrackBar.

DrawTrackBarChanne l ;
v a r

r :  T R e c t ;
b e g i n

x r  : =  C a l c T r a c k B a r C h a n n e l ;

T E C H N I Q U E S
Dec ( r . r i g h t ) ;
Frame3D ( C a n v a s , r, c lB tnShadow,

e l B t n H i g h l i g h t , 1 ) ;
C a n v a s . B r u s h . C o l o r : = F C h a n n e l C o l o r ;
C a n v a s . F i l l R e c t ( r ) ;

e n d ;

The DrawTrackBarTicks routine, shown
in Listing 3, is the most complex piece of
drawing code in our trackbar component. It
first calls the CalcTrackBarChanne l rou‑
tine to get the bounding rectangle for the
channel. This is then reduced at each end by
half the width of the thumb. (The thumb in
this implementation is hard-wired for a
width of ten pixels,but it would obviously be
better to turn this into another modifiable
property - this is left as an exercise for the
r e a d e r ! ) B y chopping off hal f the thumb
width at either end, we can position the
thumb such that it’s located centrally over
the first and last tick marks,with the edgeof
the thumb flush with the ends of the chan‑
nel.

The number of ticks to draw is then cal‑
culated usingthe T i c k F r e q u e n c y property.
For each tick, the ‘x’ position of the tick
mark is calculated ( w e could have simplified
this slightly using the Mu lD i v routine here)
and the local routine DrawTick is called to
dothe business.The DrawTick routine uses
the F T i c k G r a d property t o determine which
tick marks should bedrawn full length and
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D O N ’ T M I S S THIS OPPORTUNITY TO
MAXIMISE THE MARKETING BUDGET

OF YOUR PRODUCT OR SERVICE.
Starting in nextmonth’s issue,EXEwillbe

launchingthe newServiceSection toprovide
EXEreaders with an invaluable andunique

catalogue of productsandservices.
Each month covers adifferent topic...

from security to training courses....
from books to Windows.

To advertise in theEXEServicesSection
callKathryn Tracey on

01712875000 ext. 3402.Alternatively
e-mailkathrynt@dotexe.demon.co.uk

Topositionyour company asa market leader, why not sponsor the whole section?
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MAKE YOUR JOB EASIER WITH NEW BOOKSON

SYSTEM ADMINISTRATIONAND PROGRAMMING

ManagingInternet
InformationServices:
World Wide Web, FTP,
Gopher, andmore
ByCricket Liu, Jerry Peek, Russ
Jones, Bryan Buus & Adrian Nye
1stEditionDecember 1994
668pages, ISBN 1-56592-062-7
£21.95
Comprehensive guide describes
in detail how to create services for
the millions of Internet users. Ideal
for the system administrator and
the person responsible for creating
the information that the service
presents.

PGP:Pretty GoodPrivacy
BySimson Garfinkel
1st Edition December 1994
430 pages, ISBN 1-56592-098-8
£18.50
A technical user’s guide and a
fascinating behind-the-scenes look
a t c ryp tog raphy and pr ivacy.
Describes how to use PGP and
gives background on cryptography,
history, battles over publ ic key
cryptography patents, and U.S.
government export restrictions.

POSIX.4:Programmingfor
the Real World
ByBill Gallmeister
1st EditionJanuary 1995 (est.)
400 pages (est.)
ISBN 1-56592-074-0
£21.95
Covers the POSIX.4 standard for
portable real-time programming.
Also provides a general introduc‑
tion to real-time programming and
real - t ime issues: t h e problems
software faces when it needs to
interact with the real world and
h o w to solve them. Includes
prob lem sets, answers, and
references manual pages for ail
functions and header files.

I N T E R N A T I O N A L
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Linux Network
Administrator's Guide
ByOlaf Kirch
1stEditionJanuary 1995
370pages, ISBN 1-56592-087-2
£18\50
Describes the UNIX-compatible
Operat ing system that runs on
personal computers. Touches on
all the essential networking soft‑
ware included with Linux, plus
some hardware considerations.

Exploring Expect:
A Tcl-based Toolkit
forAutomating
InteractivePrograms
By DonLibes
1st Edition December 1994
602pages, ISBN 1-56592-090-2
£21.95
Written by the author of Expect,
this is the first book to explain how
this new part of the UNIX toolbox
can be used to automate Telnet,
Ftp, passwd, rlogin, and hundreds
of other interactive applications.



T E C H N I Q U E S

‘TCCTrackBar .DrawTrackBarThumb;

| Make t h e thumb t w i c e t h e channe l height|
InflateRect ( r , 0, r . b o t t o m - r . t o p ) ;
“Inc ( r . l e f t , Thumbwidth d i v 2 ) ;

F P o s i t i o n , FMax - FMin) +
+  F B o r d e r w i d t h
+ ( T h u m b W i d t h d i v 2 ) ;

,  c l B t n H i g h l i g h t ,
1 Ue
= PThumbColor;ce -Brush.Colora, -Fi l lRect ( r ) ;

Listing4 - Draws the thumb
at the right position

which should betruncated bythe value oft h e
delta variable. Finally, the Ext TextOut rou‑
t i ne is called to blit each tick mark onto the
canvas. Notice that although E x t Te x t O u t
isn’t a Delphi method, we can easily obtain
the Windows API device context byjust refer‑
r ing t o C a n v a s . H a n d l e . The method E x t ‑
Te x t O u t i s used herebecause you'll find that
it’s a lot faster than BitBlt - this is important
where there are a lot of ticks to draw!

The final routine, DrawTrackBarThumb
( s e e Listing 4) calls Frame3D to draw the

@ - + +
C L A S S Q S 3 9.0S a s

C + + class l ib ra r ies prov ide
t h e b locks to he lp b u i l d
y o u r app l i ca t i ons .

They a l l o w y o u t o c o n c e n t r a t e

on those e lements o f t h e

app l i ca t ion f o r w h i c h y o u r

t  k n o w l e d g ee x p

i s  n e e d e d .
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thumb at the position corresponding to the
current value of the P o s i t i o n property. The
Mu1Div routine is called to dothis calculation
without loss of 32-bit precision. Ofcourse, all
four o f these D r a w Tr a c k B a r X x x routines
could be amalgamated into a single routine,
but I thought it easier to split them up for rea‑
sons of readability.

Until next time
In next month’s instalment, we'll be adding
the code to ou r trackbar component to enable
it to respond to mouse and keyboard events.
Unt i l then, you might like to t r y adding a
ThumbWidth property as mentioned earlier.
If you're feeling really adventurous, you could
try incorporating support for an O r i e n t a ‑
t i o n property, allowing you to have either a
horizontal or vertical trackbar. This isn’t as
difficult as it sounds, though there are a few
pitfalls for the unwary. In particular, don’t
replicate a l l the trackbar drawing code for
both the vertical and horizontal case! Instead,
make the assumpt ion that you're drawing a
horizontal component and then- at the last
minute - swap around the rectangle co-ordi‑
nates as needed. This will make for much
simpler code. The basic idea is illustrated
below:
p r o c e d u r e Swap ( v a r x , y : I n t e g e r ) ;
v a r

t e m p : I n t e g e r ;

p r o c e d u r e S w a p R e c t ( v a r r : T R e c t ) ;
b e g i n

Swap ( r . l e f t , r . t o p ) ;
Swap ( r . r i g h t , r . b o t t o m ) ;

e n d ;

i f  F O r i e n t a t i o n  =  c c Ve r t i c a l
t h e n S w a p R e c t ( r ) ;

Frame3D ( C a n v a s , r , c l B t n S h a d o w,
e l B t n H i g h l i g h t , 1 ) ;

DaveJewell is the authorof‘Instant Delphi’
published by Wrox Press and ‘Polishing Win‑
dows’ byAddison-Wesley. He can bereached
as djewell@cix.compulink.co.uk.

Readers who wish a copy ofthe complete
source code ofthe trackbar component should
send a disk with an SAE marked TRACK‑
BAR. Wired readers can pick up the code
from the ‘EXE’ conference on CIXor from
ftp:/ /ftp.exe.co.uk /pub/exestuff/.

If you a r e developing in C++ then

you a r e probably u s i n g several

Class libraries. The benefits to you

mus t be self-evident, but who do

you call when y o u can ’ t find the

Class library you seek?

/” Hypersoft Europe
POBox 901 Hassocks West Sussex BN6 9ZS

P o t 2 7 3  8 3 4 5 9 6

T O 1 1 5  9 3 7  6 5 5 0

S U P P L Y A N D S U P P O R T C + + C L A S S L I B R A R I E S

D E V E L O P E D B Y C + + E X P E R T S , U S E D B Y A L L

S P E E D S U P C + + D E V E L O P M E N T
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From Tuesday 12 September, QBS Software can offer you upgrades and competitive upgrades to brand new versions
of all Microsoft's major development products. If you attend the Microsoft Visual Tools ’95 Launch & Expo shindig at
the London Arena, Docklands, you can buy your upgrades directly from the QBS Stand. You'll be the first on your block

with new release versions come Wednesday morning. Alternatively, call us anytime and we'll ship your order from
12 September.

a

MICROSOFTVISUAL BASIC4.0

Microsoft VisualFoxPro combines avisual development environment with new tools for creating solutions that include the
Microsoft Office and Microsoft BackOffice families. Its flexible targeting puts your existing Xbase code to work in iz P
Windows, Windows NT and Windows 95 operating systems. Visual FoxPro will allow Xbase developers to seamlessly 2 SQ #
bring their existing applications forward and will allow them to integrate object-oriented and client-server functionality. 2 X
Visual FoxPro 3.0 also makes great strides in increasing developers’ productivity with the addition of rapid application‑
development (RAD) features such asdragging and dropping visual classes onto forms.

Advanced team development. Microsoft's team development tool that streamlines development andprotects your source
code, Microsoft Visual SourceSafe manages advanced software for any size of team. Fully integrateswith Visual Basic
and Visual C++, it provides easy-to-use project-oriented version control and asafe place for your source code. SourceSafe
works on Windows 95, Windows NT, Windows 3.1 and MS-DOS,and handles complex versioning andconfiguration
management tasks in anintuitive approachwhich is easy to use and administer. Visual SourcSafe alsooffers all source
code features, includingback-trainingto previoius versions, branching,merging,managingof releases,security of code
and auditing.

Software Quality Assurance. Microsoft Visual Test allows you to automatically test the software you are creating at each
development stage, catch errors early and deliver better software in less time. Your productivity will increase because {
automated tests run consistently, unattended and across hundreds of PCs. Visual Test is convenient too, because the WT*y.,
Scenario Recorder creates test scenarios instantly, while its flexibility you can test Windows-based applications written in { & YY
any language and logthe results to your favourite database. Fully integratedwith the Visual C++ development environment
for C++ developers.VisualTest alsooffers you the power to test all your 32applications,OLEcomponents and DLLs. “Visual Test

V i s u a lC++ 4.0 for Intel letsyou subscribe t oasingle p r o d u c tt omeet all o fyour 1 6bit and 3 2bit d e v e l o p m e n tneeds with support for the latest
32bit applications and components that will run native on Windows 3.1, W i n d o w sNTand Windows 95.The Component Gallery adds power to
your C++ code b yadding pre-built objects, and object oriented p r o g r a m m i n gi ssimplified with ClassView. The latest version MFC contains
over 90,000 lines of pre-written code with full support for Windows 95; fast, integrated data access allows you to create powerful database
applications;and Developer Studio provides integration with Developer Network,Test, Fortran and SourceSafe. You can r e c o m p i l eall your 16
bit MFC code to move to 32bits.

Microsofts Visual Tools’95} |) |, | 0 )) | | e e s ) er f
Launch & Expo e e e : : aes s e t 2;

12 September 1995 : fe a s s : e y :
London Arena, Docklands | ‑

prone.01276 67489) Tel:0181994 4842 Fax:01819943441
for tickets and details : BBS:0181747 1979 5 SOFTWARE.
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Softwareprotection ischildsplay
wi thDESlock.

Parallel
Serial

PCMCIA

Telephone 01823352357
Fax01823352358
BBS01823352259

deskey@silvercityscape.co.uk

Millionsof pounds islostevery year
through themis-useofsoftwareand
evenpiracy.Policingof the industry
isdifficult, andsometimes ineffective
or non-existent abroad.Therefore
theemphasis falls on you to protect
your own investment.You needto
createanddistributemoresecure
software products.
Thankfully now thewhole process
of software protection ismadeeasy
with the latest rangeof security
products from Data Encryption
Systems, the UK’s leadingsoftware
protectionspecialists.
DESlockandDESkeyare theeasy
way to implementsoftware
protection,combiningto create an
impenetrable levelof protection
against illegal useof in-houseand
third party software.And it’s somuch
quicker.
Untilthe advent of DESlock,you
would havespent hours
implementingsoftware protection.
But now it’saseasy astypingaone

®&CIRCLE NO. 315

linecommandor clickingona
windows icon. It will take you
seconds no t hours.Andyoudon’t
even needto access any source or
.OBJfiles.

It really ischildsplay.

DESlock isdesigned for DOSand
Windowssoftwareandcanalso
protect networkedapplications
usingonly oneDESkey.

All DESkeysare transparent in use
andthereforedo no t interferewith
the normaloperationof the
computer and itsperipherals.This
leavesyour customer free to
legitimately use
your protectedsoftware anyway
they choose.

DESkeysare available in avariety of
low-cost high-speedmodelswhich
include thestandardDK12 , the
DK37PCMCIAdevice, the DK8Mac
DESkeyandthe immensely Member of
sophisticatedandversatile
DK2 andDK90. Promoting the legal

Use of software



T ECHN I QUE S

Changeless Languages
For the sake of an improved C++ language definition,
Francis Glassborow crosses the Atlantic at his peril.

Thavejust returned from theMontereyjoint meetingof
theWG21/X3J16 committees for standardizingC++.
It was an eventful week which included an ille‑
gal taxi journey (you cannot get from Mon‑
tereyAirport toSanFranciscoInternational
in two hours, let alone the 90minutes it
actually took - the US speed limit is 55
mphand the distance is just under 120
miles) and the problems of being sep‑
arated from one’s money by 6,000
miles (I left my dollars on my A
kitchen tab le) . It was also Fi » &
eventful for C++, with much ; ¢
work being done, a few admin- :
istrative wrists being slapped es
and a decision (wel l a lmost ) that a
second Committee Draft would need to
be produced for a ballot sometime next year. Please do not go into
panicmode, C++ itself is healthy and getting better, but an Interna‑
tional Computer Language Standard needs to be right first time.
After it becomesan IS (InternationalStandard) changewill benearly
impossible.

If I ever hadany doubts about that, my recent experiences with C
have banished them forever. Take the following and decide what is
wrongwith it - my answer is later.

yordsome{n(char thing | J, char some[] ) £
int order, comt, my_order =U;
int. Lenath=MIN(strlen(thing),strlenome));
assert ( n h ,
order= strncmp (Ching, some,Length);
for Comt=O; c o u n t<Length ; comt ++) }

“f (my-order'= thing [cout |-some [count |) break

/* rest f code*/
j
Will o r d e r and m y _ o r d e r have the same sign (or b e both zero)?
Before you answer this you may need to read 7.11.4 (including sub‑
sections) of the ISOCStandard very carefully.

By the way, asI constructed the abovemonstrosity I became con‑
scious that a s s e r t can only be used after variables have been
declared, another example of the C requirement for early declaration
leading to extra complexity - potentially extra levelsof nestedblocks.

The One Definition Rule
One of the major achievements of the Monterey meeting was to get
some words to express the ODR (One Definition Rule) sufficiently
well that corner cases couldbeconsidered.Wethink wehavealready
located all of them but such is the ability for mental contortions
among language lawyers that someone is bound to find another
pathological case.
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The concept of the ODR is
very simple: in a com ‑

plete program,enti‑
ties are only
defined
U n f o r t u n a t e l y
some definitions

need to be textually
included in more than one

place. For examplea class defi‑
nition needs to be visible wher‑

ever objects of that class are used.
It comes asa surprise to some programmers to discover that

it is not sufficient to restrict themselves to agenuine single definition
includedby the pre-processor as needed. The context of the inclusion
can have serious consequences.
The first part of the ODRstates, in carefully crafted language,that in
any program, definitions must always be‘as if there were only a sin‑
gle copy (evenif someprogrammers create a maintenancenightmare
by havingmore than one).

The rest of the ODR tries to provide a list of constraints which
will ensure that a single definitionwill have the samemeaning in all
the places it is used. The Committees have decided to take the route
that might exclude some possibly legitimatecases in the interests of
greater safety.

The first constraint is that the definitionmust not useany entities
that have the same names as those of local or static global entities,
unless declarations of the names exist in the definition. Let megive
you some sample code.
In file EX.H:

struct Ex {
pedef int INT;

enue Sten=10};
INT vard;
CHAR var2;
int fn Gat u=ten);
ant a a ceeleven);
int hn ©) fretum bn(54
// other declarations

iF
The names I N T and t e n are safe because they have declarations giv‑
ingthemmeaningin the context of the definition of s t r u c t Ex .How‑
ever CHAR, e l e v e nand 1nmay beproblemsbecauseany declarations
givingthemmeaningwill have to beprovidedby the context in which
the particular definition of s t r u c t Ex occurs.

Let’s now look at some problem contexts. Check the file CON‑
TEXT1.CPP on top of page 65.Yes, I know you would not write any‑
thing that silly, but donot forget that the context of any includedfile
is modifiedby any other previously includedone.

once.
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static int eleven =ff;
inline ont (n() { return0;$
p e d e tchar CHAR ;F i n d "EX"

Under the proposedODR, the use of s t a t i c (file scope) names such
as e leven and 1n are diagnosable breaches of the rule; more about
that in amoment. The use of CHAR is a potential breach.As longas
exactly the same t y p e d e f declaration precedes each inclusion of
EX.H,theODRwill besatisfied.However,i fin any case the t y p e d e f
is different, the resulting definitions of s t r u c t Ex will differ and
therefore constitute a breachof the ODR.

There are two special cases to tackle. The first is the problem of
global i n l i n e functions because they are s t a t i c by default. If you
want to use such a function in any definition that is subject to the
ODRthen youmustdeclare the i n l i n e function e x t e r n in all places
that it is used. This is going to be another case of the default case
beingwrong (Chas it with file scope names havingexternal linkage
by default). I am sure that future coding guidelines will state that
global i n l i n e s should always b emade e x t e r n ( I can think o f n o
good reason for it beingotherwise).

Another case is that ofconst-qualified file scopevariables. These
also have internal s t a t i c linkage. There are good reasons why we
don’t want to change this ( i t would break reams of code) and it does
notseem politic to require the same solutionasthat for i n l i n e s .The
result is that the ODRwill allow the use of such non-class names as
longasthey are declared identically in all contexts.

If this was theendof the constraints andspecial casesall wouldbe
happy,butwemanagedto turn upanother case sounpleasant that it
turned the faces of some experts pale. It has started a debate about
the correct way to solve it. Consider:
In file BASE.H:

struct Base §
Base(int);
Base (int,int); Zi

Wether kens
35 Pa 4
In file CONTEXT1.CPP:
. \ a

#indude “BASE
Base :: Base (int=0) £ / *constructor code*/§
base bl;
and in file CONTEXT2.CPP:
. "indude "BNEH

Base:Base(at-O,int=0) £ /*constructorcode*/@
Base b2;
Now b1 and b2 have both been constructed with default construc‑
tors, but different ones. Possibly we could live with this, and some
haveargued that it is useful( l ike puttingnitroglycerine in the hands
of infants). The thing that really turns the screw is:
In file DERIVED.H:

struct DERINED: publicBase {
wo condixvdiors
I) dedarations dc.
Le
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In file CONTEXT3.CPP:

#indude “BASE.H"
Pal "DERIVED"
Base:+Base (int=0) { /® constructor code /§
Derived dL;
and in file CONTEXT4.CPP:

#indude “BASE.H"
trindude “DERIVED-H"
Base: :B a s e(int =O, int=0) | /* constructor code™/§
Derived 2;
And now wehave the compiler generatingdifferent default construc‑
tors for de r i ved . This i s truly a mess o f the first order.

The reactionofthegroup workingonthe ODRwas to propose that
we outlaw default arguments for parameters of member functions
unless they are provided in the class definition. I think most of those
at Monterey were in favour of this solution, but it is true that the
ODR problem can be tackled with a lesser rule. One of the X3J16
members invokedthe ‘twoweeks’ rulewhich states that proposals for
substantive change to the working paper may not be forced to vote
unlessdirectly andessentially tacklingan issue raisedmore than two
weeks prior to themeeting.Sowearemakingdowith a lesser,though
more complex, rulepro tem.

There has been a considerable amount of email discussion about
the value of providingdefault arguments in out-of-class definitionsof
member functions. I, for one, think they are awart that shouldbesur‑
gically removed.

Changinga Standard Language
Nowback to theC code near the start of this

column. The important point is that
whether the c h a r type is an
unsigned type, or a signed type is
implementation-dependent. The

prototype for the function s t r n emp is
s t r n c m p ( c o n s t * c h a r , c o n s t *
c h a r , s i z e _ t ), yet the standard specifies
that the comparison be done by treating the

cha r s asunsigned.
When I argue that Cshould comeoffthe fence anddeclare that

cha r is unsigned (af te r all, well constructed code should expect this
asa possibility), I get howls from people who want to use c h a r asa
small integer. Proposals that we introduce a new type b y t e are met
by more howlsagainst new keywords.

Does this matter?Yes, quite apart from improvingC, it is a clear
warningabout the difficulty ofmakingchanges - however desirable ‑
to a standardised language. If for no other reason, this is a strong
motive for taking just a little more time getting C++ right. Once we
produce aninternational standard it will betoo late to make refine‑
ments suggestedby experience.Chad vast amounts of existingprac‑
tice to call on andstill has rough edges and sharp corners. C++ is ten
times ascomplicatedandwehave noexperience of some aspects cur‑
rently in the draft.

a

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

Forfurther informationaboutACCU write to FrancisGlassborow,
64SouthfieldRoad,Oxford, OX4 1PA, ring01865 246490oremail
(w i thou t contents) info@accu.org.
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In many respects, modern Integrated Devel‑
opment Environments ( I D E s ) like Borland
C++ or Microsoft Visual C++ provide vastly
better environments for C and C++ than the
old way of working with text editor and
makefile. Yet there’s one way in which even
the dreaded vi was one-up on current IDE
technology. Becauseof thectags system,both
vi and emacs understood enough about the
source you were editing to jump directly to
the definitionofagivensymbol. It didn’t mat‑
ter whether the symbol’sdefinitionhappened
to bein the source file you were editing,or in
a different file, in a different directory. If
you've ever wished that your current source
editing tools understood enough about the
languageto provide,at minimum,the kindof
symbolic source navigationthatvi usershave
taken for granted for many years, then
maybe you should take a look at Object Mas‑
ter for Windows.

Object Master has been around for some
time in the Macintoshenvironment. It’spub‑
lished by a specialist Macintosh software

known for the groundbreakingMacdatabase
package, 4th Dimension. Visual C++ and
MFC can now be used to build single-source
Windows and Mac apps, and this will proba‑
bly reinforce the trend for more Mac-based
developers to move to Windows astheir main
development environment. ACI have clearly
made the rightmovebylaunchingaWindows
version of their package.

Object Master for Windows (OMW) is a
16-bit Windows 3.1 application. At the
moment there’s no Win32 version, but the
package will run under Windows NT. Under
evaluation, it was stable under both NT and
Windows for Workgroups.

Cohabitation
OMW won't replaceyour compiler,because it
can’t produce executablesby itself.But it can
serve as your main programming environ‑
ment. In addition to a rich set of browsing
tools, it includesbothobject-orientedandfile‑
based text editors. If you want to, you can
configure OMWto invokeyour command line

house, ACI,Project window for the STL i t e r a t o rclasses. Thefirstclass tree viewjust
be t t e rshowsclass names, the secondcontains data memberandmethodinformation
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bject Master
You may feel frustrated bythe limitations of your compiler

environment when browsing some code. Barry Smith
reviews Object Master for Windows whose goal is to ease

source navigation.

build tools, so that the whole edit and build
cycle can be managed from within the one
program.You'llprobablyalsowant to set up a
project within your compiler’s IDE and
switch to that at various points in the devel‑
opment cycle.

I found it’sgenerally notworththe trouble
to configure OMW to invoke the build. I
maintained parallel projects in OMW and in
my compiler IDE,and switched between the
two as needed. OMW, like Visual C++ and
Borland C++, will tell you if you havea file
open and that file has been changed by
another program, soproviding you always
save any IDEeditsbefore returningtoOMW,
switching between the two environments
works fine. Oncea project is mature, though,
and large parts of it are known to bebuild‑
able, it could easily make sense to drive the
compiler directly from OMW to validate
minor changes.

OMW’s great strength is in presenting
an object-oriented view of your source files
independently of the ability to compile
them. With the Borlandor Microsoft IDEs,
if you can compile your C++ project into an
executable, you can then browse through
symbolic representations of your source in
the form of class hierarchy diagrams and
object browsers.Youcanjump directly from
those symbolic representations to the
implementations. If you can’t compile the
source, though, the IDE doesn’t give you
any help; you must fall back on that other
venerable command-line tool, grep. That’s
unfortunate, the time you most need some
kindof symbolic view of a largeset of C/C++
sources is exactly when it doesn’t compile,
and you don’t understand enough about it
to start fixing the problems.This is where a
source-level browser like OMW comes into
its own.

Bye, bye files...
The historicalnotionof adevelopment project
asa collection of source files with some build
instructions,usuallycalleda makefile,is still
very much alive, under the thinnest of dis‑
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guises, in Borland’sand
Microsoft's IDEs. A

C++ translation
unit is still con‑
ceptually a
stream of bytes
produced by

nested inclusionof
source files which

map one-to-one with
operatingsystem files.Eventhoughyou have
object-level browsers,the whole development
environment is rooted in the file metaphor.
To edit a class declaration, you have to know
what the header is called and what directory
it lives in. To edit the implementation of a
class memberfunction,you mustknow which
source file contains the method - and of
course a complex class may be split across
several source files. Once you have the right
source file open you have to search through
the source to find the actual code for the
methodyou want to look at.

Personally, I find this file-orientation in
current IDEs an anathema. When I’mwork‑
ingon aC++ class, the last th ingI want to be
concerned with is how it’s packaged for the
compiler. I just want to see the class in its
placein the hierarchy,asan interfacespecifi‑
cation anda set of corresponding implemen‑
tations.

OMW takes you several steps away from
the old file metaphor.Addyour source files to
an OMW projectand(fora while at least)you
can forget that they are files at all.Whenyou
create anew project, the program parses your
source and builds its own symbol table. It
understandsstandard C++ andalsoANSI C,
and canhandlemost recentextensions to the
language, including templates. Forexample,
Microsoft'sVisual C++ 1.x and 2.x compilers
are currently unable to compile the Hewlett‑
Packard reference implementation of the
StandardTemplate Library,butyou can eas‑
ily import the STL source into an OMW pro‑
ject. OMW handles the leading-edge code
without any problems, and shows the STL
hierarchy correctly.

What did you say?
Non-standard keywords, particularly the
kindof ugly stuffwe have to addto programs
to manage memory models, calling conven‑
tions and DLL importing/exporting, can
cause OMW to complain. Socan macros that
permit ( o r force) you to write source that,
from a C/C++ parser’s point of view, is syn‑
tactically incorrect until preprocessed. To
handle this situation, OMW provides for a
kind of poor-man’s preprocessing. In each
project, you can set up lists of macros to
ignore or treat assymbols.

In one way, it’sapitythatOMWcan't per‑
form any true preprocessing, because this
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means that those macros that declare and
implement whole groups of routine class
members ( the DECLARE and IMPLEMENT
macros in MFC for example) are not under‑
stood by the tool. These standard macro-gen‑
erated methods never appear in the
class-browser windows. On the other hand,
preprocessing would add significantly to
parsing overhead and could make the tool
morecumbersome to use.

The key thing for source-level browsers is
error recovery. A browser should get over a
syntax error withina line or two, and then
continue, making the best possible sense of
the remaining source. Here, OMW performs
only moderately well. When it can’t make
sense of a program, it sometime gives up on
the rest of the file. Its syntax error reporting
(as you'd expect) is not as good as that pro‑
duced by a professional compiler, but OMW
goes beyond that by sometimes reportingthat
a file has syntax errors while refusing to tell
you even which line is in error.

On the plus side, OMW can see the rela‑
tionshipsbetween identicallynamedsymbols
in different source files even though the cor‑
rect headers have not been included. It’s
enough that the symbols exist in the same
project. This is invaluable for working on a
large group of related classes before all the
interactionsbetweenthe classes are finalised
and the circular dependencies in the headers
are all resolved.

Tree navigation
Once OMW has parsed your source, you can
then start to ignore the files themselves and
work in a more object-oriented way. You can
see the class hierarchy graphically in aClass
Tree window. This shows each class as a
small box linked to its super and subclasses,
with all the base classes aligned vertically at
the left edge of the diagram. This view is a
very useful overview of the project. What it
lacks is a way of navigating to a particular
class byname: if the projectis a largeone,you
can spenda lot of time using the scroll bars
andpeeringat the tree
to find your chosen
class. If the hierarchy
is deep, you also have
to pan horizontally as
you scroll down
through the tree.

By defaul t ,  the
class tree just shows
the name ofeachclass,
but you can make it
show methodsor mem‑
ber data aswell, either
globally orjust for par‑
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displayed or disguised as single inheritance
with multiple occurrences of derived classes.
You can expand and collapse display of sub‑
classes at any point in the tree, and you can
focus on a given class and its descendants,
removing unrelated classes from the tree
altogether. This facility is particularly useful
given that you can have several different
class tree windows active,eachdisplayingdif‑
ferent sets of classes.

Once you've located the class in the tree
diagram, you can open the class up by dou‑
ble-clicking. Depending on how you've con‑
figured OMW, this will normally bringup a
Smalltalk-like Class Browser. The class
browserwindow is really the heartofOMW.
Asin Smalltalk it isnormallyarranged with
a set of small panes in the top half of the
window, and a source-editing area in the
bottom half. The layout is very easy to con‑
figure. You can switch toanalternative ver‑
tically-arranged layout, and you can adjust
the relative sizes of the panes by dragging.
The panes at the top of the browser show,
from left to right, anindentedoutline repre‑
senting the class hierarchy, a list of the
methods of the currently selected class, and
a list of data members. By double clicking
on a method or data member name, you
cause OMW to bring up the source for just
that item in the bottom halfof the window.

The ability tojump straight to the imple‑
mentation of a method by double clicking is
the crucial productivity benefit of OMW. If
you're workingonseveralclasses at once,you
can have several class browsers open, and
youcanedit the text in the source pane freely.
If you edit the signature of a method, OMW
will politely offer to propagate the change
back to the header.

An OMWclassbrowsercan show you only
methods declared and implemented at the
current level in your class hierarchy, but it
can also show you inherited methods and
data members,with highlightingandcolour‑
ing to indicate inherited members, virtual
members and soon. If you turn on display of

ticular classes. You
can control whether
multiple-inheritanceis
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Class browser showing the declaration for o s t r e a m _ i t e r a t o r
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superclass members,
you can jump to

s u p e r c l a s s
method imple‑
m e n t a t i o n s
just as easily
as to imple-

mentations of
methods defined

within the current
class. You can easily spot inherited pure vir‑
tual functions not overridden at any level in
the hierarchy. Where a hierarchy contains a
number of different implementations of a
given method, you can see lists of different
implementations of the currently selected
method.

File access
Sometimes, of course, you need to work with
more than one method of a class at the same
time. Perhaps you want to use one method
implementation as the start ing point for
implementing another, or you want to copy
lines from one place to another. In this case,
you'll want to get to the files themselves.
There’s a standard file editor window that
works more or less like the source editing
window of a conventional IDE. Like the
source pane in the class browser, the file edi‑
tor supports syntax highlighting. To some
extent, you can control the colours used for
highlighting.

If you want,you canopenfiles into anedi‑
tor window via anormalfile-opendialog. But
because OMW knows about the relationship
between classes, methods and files, it can
also help you to get the underlying file from
one of the other views. For example,you can
get to your source files via OMW’s FileMap
view. A file map shows you the relationship
betweensymbols andthe files in which those
symbols are definedand declared.
Sofar, we have looked mainly at OMW asa
class browsingandeditingtool,butOMW can
also show other types of program entity. You
can see enums and s t r u c t s i n the same way
as classes. You can see symbols in the global
namespace, representedby aslightly curious
notation using exclamation marks. For C
modules within a project, OMW supports a
notion of a single C module as a kind of
pseudo-class. Among the other productivity
features are macros to generate chunks of
skeleton code, and pop-up menus containing
method lists for rapid navigation within file
editors. I particularly liked the ability to per‑
form global search and replace across an
entire project, although this feature was
marredby not supportingareplace-with-con‑
firm option.

You can create a new class asa siblingor
child of aselectedclass,andOMW will create
askeletonheaderandimplementationfile for
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Browsers
Source-level browsers have been around for a long time. The original Smalitalk system had
class browsers andeditors integrated into the environment. In fact, in typical Smalltalk fashion,
Smalltalk browsers were presented in the system as first-class Smalltalk objects,with their own
methods.

Nearly all subsequent class browsers have adopted a multi-pane design cribbed from
Smalltalk. Unix-based developers have access to development environments like the oddly‑
named Sniff+ or ObjectCentre. Sniff+ has a particularly good fuzzy-parser that recovers from
syntax errors normallywithin a line or two. Itoffers very powerful sourcecross-referencingaswell
as object-oriented source browsing and editing. Sniff also integrates very well with other tools,
such as external text editors and source code control systems, an area that is neglected by
Object Master.

Usersof the latest version of Symantec’s Windows-hosted compiler, Version 7, have excel
lentsource browsingtools integrated intothe IDE, includinga hierarchyview andSmalitalk-style
class browsers. Froma class browser window, the Symantec IDE will allow you to edit source
for the currently selected item in the source pane, or jump to a file editor to work on either the
headerorthe implementationfile.You can control bothbuildsand source-parsingfromthe same
project window. Unlike OMW, the Symantec class browser displays macro-generated method
and instance variable declarations correctly, and it offers better error recoveryanderror report‑
ing.Forusers of the mainstream Borlandor Microsoftcompilers, though, Object Mastercurrently
hasthe fieldto itself.
Sniff+ (for various Unixplatforms) isavailable from PowerSoftware, 01224 622201.
Symantec is on 01628 592222.

you. You can include n o n C/C++ source file
types in a project, and get at them from the
projectfile list.Here, it’s a pityyou can’t asso‑
ciate these additional file types with external
programs so that OMW can in effect co-ordi‑
nate your toolset for you. The program sup‑
ports printing of tree diagrams.and source
from the various browsers, although it has to
besaid that the printingfeature is somewhat
rudimentary.

Limitations
OMW betrays its origin asa toolkit-port of a
Mac application at various points, and has a
fairly rough-and-ready approach to Windows
user interface conventions. It’s resolutely
black-on-white and takes little account of
your own colour setup.

The keyboard support is poor. For exam‑
ple, holding the control key down and press‑
ing the arrow keys will move the cursor by
words, but each space is treated asaword in
itself, soyou have to hit the arrow key twice
as often as you expect. Holdingthe shift key
downallowsyou to extendselections,butonly
withthe arrow keys.Where you would expect
to beable to pastetext fromthe clipboard into
an edit field (for example, in the search and
replace dialog) you find that pasting into the
control is not supported. Editor settings are
erratic: you can configure the tab handling,
but OMW appears to lose your settings
between sessions. Some buttons clip their
own text label.

More seriously, OMW has a performance
problem. It’s supposed to r u n on 4 MB Win‑
dows machines or 16 MB NT machines. I
found that performance approached accept‑
ability underNT only ona 120MHz Pentium
with 32MB RAM. Onanything less, the edi‑
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tor was slow in handling cursor movements
andrepaint messages. Savingfiles imposeda
significant overhead on productivity, proba‑
bly becauseofreparsing.After asave,you are
oftenpositionedat the endoffile, andyou can
sometimes get spurious syntax er ror warn ‑
ings( w i t h noassociated line number)even for
files that will build without e r r o r. Syntax
highlighting is no t maintained correctly as
you edit; it’s based in the underlying parser,
and sois updatedonly on a reparse.

Given these limitations, I found it frus‑
trating that I couldn’t configure an external
text editor, such as my normal IDE, to act
insteadofor in addition to the file editor win‑
dow. OMW bills itselfasa complete program‑
mingenvironment, but I found after a while
that I wanted it more than anything for its
class browsers.For heavy text editing,builds
and debuggingI fell back to my normal
toolset.

Tm still looking for the ideal source
browser. I think that whenI find it , it will be
integrated tightly with my main IDE, either
because it’s actually part of the IDE (see the
box on B r o w s e r s ) or because it’s essentially
an IDE add-on. It will probably bea package
built for the Windows environment, rather
thana toolkit-port. But until then, there’s no
doubt that I will be returningto Object Mas‑
ter’s excellent little class browsers again and
again. a
Barry Smith can bereachedas
bksmith@cix.compulink.co.uk.

Object Master ( W i n d o w s and Macintosh
versions) are distributed byFul lMoon
Software ( 0 1 6 2 8 660242). Itsemail is
sales@fullmoon.com. Object Masterfor
Windows is sold £195.
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SOFTWARE SECURITY
MODULES

Our range of devices offers some of the most robust
and troublefree solutions around. All units are
cascadeable and can be uniquely coded for each
customer. Features include:
* PC/non-PC. * Software drivers supplied.
* RS232/Printer. * Min imum2 year
* Internalmemory guarantee.

(some units) * From £14 to £50

Control Telemetry of London
11 Canfield Place, London NW 3BT

Tel: 071 328 1155 Fax: 071 328 9149

Add Intelligence to
your Applications!

WIN-PROLOG- [Console]
File Edit Search Run Options Window

Build intelligent applications for the industry standard
platform, Windows 3.1! Robust, industrial strength
applications which yield the full 32-bit power of your PC.

And with LPA-PROLOG, build them the easy way:

High level handlingof dialogs, menus and graphics
Fowerful DLL, DDE and ODBC interfaces
Compact, fas t and royalty-free runtime system

Not to mention the integrated source level debugger,
multi file program editor, incremental and optimising
compilers, and full Prolog predicate library.Bixes The applications compiler with
[4 PROLOG added intelligence!

Logic Programming Associates Ltd
Phone (US Toll Free): 1-600-949-7567
Phone: +44 181871 2016 - Fax: +44 181874 0449
Email: lpa@cix.compulink.co.uk - Compuserve: 100135,154
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N E W F R O M W I L E Y. . .

@The New Internet Navigator
PAULGILSTER
The New InternetNavigatorhas now evolved alongside
the Internet tobecomethe mostcomprehensive
reference for Internetdial-up access.
+With over60% new material
+Retains hands-on,butaccessiblestyle
+Nowonly £15.96...
From the lastedition: “..haswhat it takes tobe acontinuous
bestseller...verdict:highly recommended.”
‐ EXE,May 1995
0-471-12694-2 September 1995 656pp £15.95

@Photo-Based 3D Graphics in C++
TIM WITTENBURG
This book/disk set arms you witheverything you need
to producesophisticatedspecialeffects, includingmany
of the image processingtechniques and algorithms seen
in filmsand computer games. With an emphasis on
practicalapplications, it features step-by-step guidance
and handy software tools to:

+Create photo-realistic2Dand 3Dcomposite images
+Performimagewarping, morphing,simulation,andother image
processingtechniques

+Developnewandexcitingways to visualize data
0-471-04972-7 September 1995 368pp £3250

@Photographics Imaging
Techniques in C++
For Windows and Windows NT
CRAIG LINDLEY
Accessingand manipulatingphotographic images isat
the heart ofevery multimedia application. Focusing
exclusively onimagingin the Windowsenvironment,
this book provides insight into techniques of image
acquisition,processing,storage, and printing. It offersstep-by-step
instructionsand illustrativeexamples soyou can start usingthese
techniques in your applications immediately.The CDfeatures expanded
code for examplesin the book.
0-471-11568-1 September 1995 448pp £3250 ©

@UNIX For DOS Users
MARTINR.ARICK
Peopleoftenfeel put off learningUNIX by itscomplexity
but this book gives the reader a DOS point of reference
to learnfrom. By drawingon the readers’experienceof
DOS, it compares functions to ones found in UNIX,
demonstrating that knowingDOSis in fact a
considerableadvantage for anyone learningUNIX.

Packed with examples and problems, the reader can use this guide to
practiceataterminalasthey learn.
0-471-04988-3 September 1995 256pp £18.95

@The OS/2 Warp Survival Guide
DOUGAZZARITOandDAVIDW.GREEN
All the tips, tricksand techniques you needto survive in a‘warped’ world!
Written inadirect, fresh andcontroversialstyle, this book is truly an
educationin OS/2, startingwith the basics like installingandcustomizing
Warp, andmovingall the way toproviding insightsonmoreadvanced
topics likeusingmultimediaobjects and REXX programming.
0-471-06083-6 September 1995 592pp £22.50

Order direct bycredit card on: 01243 779777 or phone FREE on0800
243407 (UK only). All books are also available from your bookshop.

JOHN WILEY & SONS LTD email: market@wiley.co.uk
BAFFINS LANE, CHICHESTER, _http://www.wiley.com
PO19 1UD,ENGLAND
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Book review
Designing Object-Oriented C++ Applications Using the Booch Method reviewed by Roland Perera

T h e  O O  a n a l y s t ,
designer or program‑
m e r who would not
benefit from reading
this book is a r a r e
breed. The author's
main theme is that of
abstraction - a design
and implementation

strategy that is at the heart of object orien‑
tation, but seems largely to be ignored by
90% of OO‘experts’.

In the ‘OOverview’, he describes OOD
primarily as a tool for organising large pro‑
grams, its goal to manage dependencies
between parts of the program. A key princi‑
ple is that a client class need not depend on
a server class directly, but on an interface
(typically an abstract class) which defines
the behaviour required of the server. This
situation Mar t i n calls an ‘inversion’ of
dependencies, as rather than the server
defining the interface, it has to conform to it

( ie derive from i t ) in order to serve the client
class. The decoupling allows the client class
to bereused with different servers.

A strong theoretical understanding
means that Martin’s insights are often
enlightening. After abriefoverview of C++’s
object-oriented features, he dives straight
into nit ty-gri t ty technicalities. The Booch
notation is used to capture designs, and the
mapping between C++ and Booch’s seman‑
tics explored. Recent C++ features such as
templates and namespaces are also mapped
to Booch designs.

The book’s strength is i ts coverage of
many issues not discussed elsewhere. One
of Martin’s favourite concepts is what he
calls the ‘open-closed’ principle - the idea
that a well-designed class is open to exten‑
sion ( v i a polymorphism)yet closed to modifi‑
cation (via abstract interfaces to its servers).
The idea of extension itself isn’t new: hooks
and call-backs are good examples of
‘dynamic’ selection of a function to call.

PGP: Pretty Good Privacy reviewed by David Ross

This book has
everything. I t ’s a
novel, full of politi‑
cal and legal wran‑
gling. It ’s) an
introductory text
covering all aspects
of  cryptography.
And finally, it’s a
hands-on guide to a

particular encryption package, PGP. This is
that rare species, a book that delivers more
than its title promises (see Peter Collinson’s
UnixBoox in the May 95 issue).

PGPthe novel.Just under halfof this book
is devoted to the history of encryption, cover‑
i ng the theory behind each of the methods
and their practical uses. The personalities
behind the theory of encryption, its commer‑
cialisation, the legal quagmire of software
patents, and the continuing role of the US
Government are also covered. This history,
interspersed with the key text, makes what
could be a dry subject quite entertaining.

PGP the introductory text. The book con‑
centrates mostly on public key encryption,
but also covers digital signatures and private
key encryption. The tricky problems of distri‑
bution and authentication of these public
keys are discussed in depth.

72

The mathematical sleight of hand which
allows the apparent folly of broadcasting
your key is described in clear, understand‑
able English,and backed-up with a more rig‑
orous mathematical appendix. Also covered
are the algorithms used by PGP to imple‑
ment the public key in practice.

The author clearly believes that any
encryption algorithm m u s t bepublic, and his
argument that only then can its strength be
tested does have some weight; several
apparently good algorithms have already
been proved to be flawed when reviewed by
other experts. However, I felt that often such
views were, at least partly, motivated by a
loathingof software patents.

These first two sections make a both
interestingand readable introduction which
I ’d recommend to anyone keen to explore
this area. The second ha l fof the book takes
the theory and puts it in to practice.

PGPthe userguide. The main purpose of
the book is to cover the practical use of the
now famous encryption tool, PGP. Again,
this provides a very good description of all
aspects of the package. Each of the various
encryption methods available is covered in
depth with step by step examples. The book
also covers the availability of PGP and, in
particular, the various legal versions avail‑
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However, C++ provides direct support for
this in the form of virtual functions.

In this short space it’s hard to convey
more than the gist of the intriguing and
valuable ideas presented in this book. It’s
not without fault - Martin likes coining his
o w n jargon (try saying ‘functional cohesion’
or ‘closure main-sequence’ with your mouth
ful l ) . Despite this it’s certainly one of the
bestbooks on object-oriented techniques I’ve
come across. A healthy amalgam of theory
and pragmatics.

Verdict: Very interestingand useful

Tit le: DesigningObject-Oriented C++
Applications UsingtheBoochMethod

Author: Robert C.Martin So
Publisher: Prentice-Hall .
ISBN: ‐_0-13-203837-4 A

Pages: 528 (hardcover) oo

Price: £31.95 :

able in the different areas of the world. My
only concern is that since PGP seems to be
evolving quickly, and in different directions
( t o cope with international legal issues), this
section may date quite quickly. While the
command-line interface to PGP seems
pretty stable across its numerous versions,
the newer Windows shells are not covered at
all.

When reading the hands-on section it
becomes clear that, rather thanjust padding
out the book, the subjects covered in the ear‑
lier sections are necessary reading. Without
understanding how encryption works, it
would be easy to choose the wrong mecha‑
nisms,or to use the tools in such asway as to
render them useless. As Garfinkel points
out, poor use of encryption is dangerous,
since the u s e r falsely believes his data is
secure, and then fails to take any other pre‑
cautions.

Verdict: H igh ly recommended

PGP:Pretty Good Privacy
Simon Garfinkel
OReilly & Associates
1-56592-098-8
390
£18.50
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Visual FoxPro V
C/C++ Clipper

ual Objects
PowerBuilder Lotus Notes

Ady. Xbase S e r v e r S D K
Adv. XbaseServer 1@user

3DGraph ics Tools MS 3 2 - B I T UPGRADE NEWS!3D Widgets
Aware/VBX
Calendar Widgets

rescent NetPak Prof
rescent PDQComm
rescent PowerPak Pro
rescent QuickPak Pro
rescent VBDD Datadict.

Crescent Xref for VB
Reports Pro

Crystal upgrade f r o m VB Pro
Custom Control Factory
DataDirect Dev Toolkit2
DataDirect MultiLink/2
DataDirect ODBC Pagh
Data Widgets
Desaware C m n DigTOOIKIt
Designer Widgéts
Distinct TQPAP SDK Viskd ‑
First mipression
Formiila One
P M E .BProfessional
GantVBX
Grid VBX.
Graphics S txye r SDK
HighEdit SDR
ImageKnife 2.0Standard
ImageKnife 2.0 Pro
ImageKnife 2.0 Upgrade
ImageStream
In '‘VDB for VB Server
Integra/VDB for VBDesktop
Intelligent Paper
LeadTools/VB 4.00

i s t & Label ( V B )
M.4 VB
MediaKnife 1.1

roHelp C o m m s Library
»Help Compression Plus
»Help Fax Plus

roHelp Uninstaller
roHelp VBTools 4
roHelp VBXRef

»Help Viewer
Microsoft VB 4 Profess¥@al
Mic roso f t VB 4 Eny@ihis®™
MS V B 4 P r o CD, G@iupa@per
MS VB4 Entegitgie Vers. Upgr

Open Mai l System (¥BX)
Rocket, xBase
Schédule,VBX
Spread VBX

TMS Too lg
ToolThings
TrueGrid Professional
‘TrueGrid upgrade Stan. to Pro
VBA Companion from Apex
VBAssist
VB-Cert
VBCompress
VBDB Code/Form Generator
VB Language Manager Pro
VB ProjectWorks Pro 3 User
V B t r y
Version Stamper
Versions/VB 1.1
Visual Developers Suite Deal
Visual Speller
VisualWriter Pro

stro Pro for Visual Basic
Maestro Desktop for VB
Notes Netware Servet!
Notes Starter Pack
Notes VIP Designer
Transporter ( S e r v e r )

Upgrades to M i c r o s o f t Visual Foxpro 3 . 0 are now available, £229.00 fo r the Professional and
£89.00 for the standard
B A S E , CA Clipper or

These low price also apply for competit ive upgrades such as Borland
n Microsoft Access. No proof is needed - the software automat ica l l y

checks that y o u have a valid competit ive product installed.

Visual Basic 4 a r r i v e s on September 12th! You can get y o u r upgrades from QBS as normal or in
person from QBS at our stand at the Microsoft Visual Tools ‘95 launch party on the 12th at the
London Arena, Docklands. Toa t t e n d , call Microsoft on 01276 674411

M now comes in three flavours: Standard, Professional and Enterprise. The
latter is a client server v e r s i o n with team development capability and direct c o n n e c t i o n s to SQL
Server and Oracle. Call OBS for full details.

You c a n upgrade to the Professional v e r s i o n for just £89.00. Again, this is for both standard and
competitive upgrades. It's on CD and all docs are on disk. You can get the Visual Basic 4 Pro docs
in hard copy from QBS for £50.00, The upgrade to the Enterprise v e r s i o n costs £379.00 including
docs and comes on CD.

Apollo from Success Ware
Asyne Professional
Conversion Ass is tan i ig tandard
Conversion Assistant, Database
D e l p h i Clienygeeger
Delphi CSupgeadeitfom DT
Delphi Desktop Gonip: Upg
Delphi RAD Pack
Delphi, Desktop plus RAD
Distine®@@P/IP SDK Std
Graphics Server SDK
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ReFox Decompiler
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T-BASE
The FEEL
Visual Fox t
Visual FoxPro Professional
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Upgrade to VFP 3 Pro
Xilights Editor Enhancement

ph i cs

B o r l a n d C++ v 4.5
Borland PowerPack
Borland Visual Solutions Pack
CodeBase or CodeBase++
CodeBase multi-platform
Distinct T IP SDK Pro.
Distinct TCP/IP'SDK Sid
Formula O n g 32 bit
Greenleaf Comm+*
Greenléaf Database Library
High Edit SDK
Integra/VDB for'C++ (Desktop)
Integra/VDBfor C++ ( S e r v e r )
LeadTools Professional 4.0
List & Label (C/C++)
Microsoft Visual C++ Prof v2.0
MS VC+
VBtrv for C++

Watcom C/C++ ( C D )
Zinc App Framework

>rof v4.0 (upgrade

Again, no proof required

£119.00
£799.00
£649.00
£129.00
£129.00

49.00
£375.00
£199.00

it's self-checking

ImageKanife Pro Version 2
InfoPower VCLs
LeadTools Pro 5.0
O M S Open Mail System,
Orpheus
Mobius Business Builder
Mobius Drawkif
Mobius WaiiG Sprite Ki t
RocketMulti-User
SilverwareWin Comms K i t
Visual Developers Suite Deal

Barcode Library for Windows
Barcode Library for DOS
Borland ReportSmith PC
Borland ReportSmith SQL
BugTrak 2 (1 u s e r )

BugTrak2 (5 u s e r )

dBest Barcodes for Windows
DemoQuick Express
YemoQuick Simulation Plus

Doc-To-Help Help Developer
Quicture plus Smooth)Scaliigy
ED for Windows vy3,5
ED for DOS and Windows
InfoModeller Desk Pop:
InstallSHEERD'S Windows 3.1
IS 3 Win 3.1 Upgrade
InstalSHTBLD 3 Win
IS 3 Win'95 Upgrade
Microsoft Office
M i c r o s o f t SourceSafe (platform)
Mult iEdit Pro + Evolve
PC-Install for Windows
R & R Rep W i r Win/xBase 6.0
R & R Rep Wtr Win/SQL 6.0
SOS Help! for Win Info Author
Versions for Windows (single)
Wise Installation System ( D e v. )
Wise Installation System (Pro . )
ZipitUp Software Protection

5, NT

£295.00
£195.00
£195.00

Advanced Developers Toolkit
Component Pack
Desktop 4
Desktop Comp. Upgedtill Aug)
Enterprise
Erwin for PB Enterprisé,
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PowerFramé App¢ Pr Library
PowerFrame App) Sec
PowerFrame N a v i g a t o r Object
PowerFrame O b j e c t Analyser
PowerFrame TabF older

£305.00
£1150.00

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

Ph: +44 181994 4842, F +44 181 994 3441
BBS: +44 181 747 1979

Prices, co r rec t at t i m e
a n d VAT. All trademarks rec

s u b j e c t to change and do n o t include shipping

App:Convert2¥0Q
App: Help@onstractor()

CA Visual Objects
C l a s s : VBX&
Graphics Server, SDK
L i g h t L i b BusitessPro
Rocket multieuser
Silverware Win Comms K i t

Adv. Xbase Server SDK
Adv. Xbase Server 10user
Bandit Linkable Reporter
Blinker Linker
CA Clipper 5
CA Clipper 5.
CA Exospace
Class(y)
Clip-4-Win
Comix RDD
dGE Graphics
Escape Printer Library
Fast Text Searth f o r Clipper
FAXual.lib
Flexfile
FUN@ky
NetLib Network Libgary
NovL ib Library
R & R Report Weiter/DOS
Rescue DeCompilen,
Scriptort PostScript Library
Silver€Tip SPCS Comms
SOS Help! for Clipper
S u m m e r93 Code Optimiser
Telepathy Clipper Comms
T-BASE Graphics DOS or Win £399.00
WBrowse f o r ( £69.00)

Borland InterBase Win NT £880.00)
Borland InterBase Novell N L M £880.00
Bor land InterBase@3 user dev. £2509.00
Borland InterBase 16user dev.24873.00
Borland Paradox Wir
Borlafid Visual dBASE
MS Aeeéés
MS Access i fi t y opel Toolkit
MS SQU'S@rvenNE 6
MS SQL Seryéy, NT 6 Upgrade
MS SQLANREHent ( 1 )
MS SQL NwC l i e n t (1) Upgrade
MS SQL Server 6 Client ( 2 0 )
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MS SQL 6 Wkst Upgrade
Watcom SQL Developers’ Ed.
Watcom SQL Server 6 User
Watcom SQL Server 16 User
Watcom SQL Server 32 User
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for these products. Call 0181
747 1979, connect 2400 up to
28,800 baud, 8 data no parity
1 stop, to pick them up.



SUBSCRIBERS CLUB
Win Internet starter kit and games on CD-ROM
DIRECTMEDIA This month DirectMedia has kindly

donated two of their most popular
0800 132328 CD-ROM's.

Essential Internet Starter Kit
This is all you need to get you started on the Inter‑
net. Comprising the complete hypertext contents of
two new books by leading Internet expert, Jason
Manger. It is in an off-line learning environment.
No less than 11 widely used software tools, includ‑
ing Mosaic, Trumpet, Winsock and various viewer
programs and HTMLeditors. There are tips for all
levels of experience.

To enter, answer the question ‘What does HTMLstand for?’ Post‑
cards should reach us by 29September.The first correct answer
to bedrawnwi l l win.

Top 10CDCombo
Games, reference books, education, it’s all here!
Voyager’s First Emperor of China is fantastic,
interactive and not to be missed. Inca combines
role-play with time travel and flight simulation.
Kids Can Read is the award winning education
series. RingWorld is the adventuregamebasedon
Larry Niven’s award-winningnovel. MagicDeath
is #2 in the Virtual Murder series. Other titles
includeFamily Doctor,Aesop’s Fables,BlueForce,
RedBaron and Hilarious.

To en te r th is competi t ion, send y o u r postcard to the usual
address.Mark it ‘ Top 10’.The first card to be drawn from theedi‑
tor’s crash helmet on September 29wi l l win.

MKS Internet Anywhere, MKSToolkit
andMKSSource Integrity Competition
Internet Anywhere is the software package that
meetsyour communications needs 24hours a day.
Connect with other computers quickly and easily.
View the status of your computer's Internet activ‑
i ty with informativegraphs and statistics and use
on-line windows help when you need assistance.
Use the scheduler to plan input and output oper‑
ations. MKS donated the packages. Call Canada
001 519 884 2251or mail inquiry@mks.com for
more information.

To win this prize simply send a postcard to the usual address,
answering the question ‘What is the nameof the EXEWeb site?”

Who’s a Pretty Poli?
Aardvark has very kindly donated a copy of The Polisher and Pretty
Printer - the new combo known asPretty Poli. The polisher can help
visual basic programmers createbetter,morereliable,more readablepro‑
grams faster. The Polisher takes the grunt work out of keeping code in
order, commenting code and spell
checking - resulting in more profes‑
sional looking code. The polisher
makes code easier to manage, read
and debug. Visual Basic Pretty
Printer can help you create better
Visual Basic programs faster. Pretty
Printermakes it mucheasier for you to
isolate trouble spots and concentrate on
specific areas of your program code. Pretty
Printer creates fabulous looking printouts that are much easier to read
than what you get from VB alone. Use Pretty Printer to reduce your
development cost, get projects done faster, impress your clients, and
reduce your risk. And (dare wesay i t? ) use Pretty Printer asthe quick‑
est, most effective tool for tracking down and eliminating those rare but
elusive program bugs.

TO WIN, send in a postcard answering the question ‘How old is
Visual Basic?’ Send y o u r answers to EXE Magazine, St Giles
House,50PolandStreet, LondonW1V 4AX.

The package is available from Grey Matter
for just £169. Contact: Grey Matter Ltd,
Prigg Meadow, Ashburton, Devon, TQ13
7DF. Telephone 01364 654100 or E-Mail
maildesk@greymatter.co.uk.

GREY
MATTER

They are available separately also from Aardvark. Pretty Printer v2.1 is
shipping now. List price is $79.99 ($40.00 s/h) . Pretty Printer v2.1 for
Visual Basic (20-user license)$995.00.The Polisher for Visual Basic (s in ‑
gle u s e r ) $129.00 each. The Polisher for Visual Basic (20-user license)
$995.00 20-user. For further information, contact Aardvark Software at
Aardvark Software Inc., 972 Sheffield Road, Teaneck, NJ 07666 (201)
833-4355, 0544.1372@compuserve.com

Competition winners - July Issue

Descent -Mr R J Pelley, Hook

Phar Lap EmbeddedToolSuite -Mr MLawrence, Scarborough

Linux CD -Mr R Campbell, Camberley
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MORE BA
Don’t be proud. You surely don’t know all 201 principles of software development in AlanDavis
new book. Plus, an invaluable fat reference for Oracle users at any level.

Oracle: The Complete Reference, Third Edition

by George Koch andKevin Loney

1050 pages

NormalPrice: £25.95
Price to You: £20.80

his book contains a huge alpha‑
betical reference of all Oracle

commands, functions, syntax, key
words, concepts and products. There’s
a thorough review of critical database
concepts and an overview of SQL, as well as insider tips and
techniques for developing Oracle products. Throughout the text
are extensive examples of the effective use, design and mainte‑
nance of databases to help you put your new knowledge to work
immediately.

RRP Your Price
£23.00 £17.25
£35.50 £26.65
£41.67 £31.25
£37.99 £28.50
£18.99 £14.25
£28.95 £23.30
£25.95 £20.80
£25.95 £20.80
£23.95 £19.20

at £3.50 per order
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201 Principles of Software Development

by Alan M Davis

224 pages

NormalPrice: £20.95
Price to You: £16.80

oftware projects are often
late and over budget because

developers and managers are
not always aware of al l the
fundamentals. This book will
give youa firm understanding of software engineering principles
that will help you improve processes no matter what type of
development tools you use. Many illustrative examples show
these development principles in action.

The Fuz it 0caneRThe GUI Style Gu
Agents Unleashed ‑
Database Developer'sGuide
with Visual Basic 3
Object Oriented Programming in C++
Win 32 API - Desktop Reference
Developing PowerBuilder 4Applications:
Heavy Metal OLE2 Programming
UnauthorisedWindows 95
Developers Resource Kit
Free$tuff from the Internet

Payment Options
Cheques or purchase orders only for the

(J lenclose a cheque for :
(payable to EXE Magazine and drawn on a

(1 | enclose a company purchase order. P
invoice.

Simply fax to 0171 437 1350 (with purchase
(with cheque) this form with your
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CAREER¢DEVELOPMENT

OPP(

W/Mids Software Engineer C/PC Development/Networks

W/Mids Software Engineer C++/GUI/Data Comms

Wores

Surrey

Kent ‐ Software Engineer Fortran/RDB/VMS/OO

W/Mids Software Engineer C/C++/M68xxx/Leisure

SoftwareEngineer C/Real-Time/Combat Systems

to £27K

to £28K

Software Engineer C/Embedded/M68xxx/Avionics to£25K

to £20K

to £30K

to £24K

NEW CLIENT REQUIREMENTSARE COMING INTO OUR OFFICE
DAILY.WENEEDTOHEARFROMPROFESSIONAL AND EXPERI‑
ENCED REAL TIME ENGINEERS NOW TO DISCUSS THEIR NEXT
CAREER MOVE.

Contact Steve Digby at:‑
ASC Connections Ltd
601-602B The BigPeg
120Vyse Street

Tel: 0121 624 4343
0121624 3212

: steve@ascit.demon.co.uk

®
ASC

CONNECTIONS

HOT OFF THE PRESS...!
Milton Keynes to £24,000 + Bens
This very successful company who's systems are relied upon
by many of the worlds leading newspapers are looking to
recruit software engineers to work on their next generation of
press control and business critical management solutions.
You will need to be experienced in Visual C++ and have
some exper ience in MSWindows and/or OS/2. This is an
excellent opportunity to work in a position that allows you to
be involved in all stages of the product life cycle.

Ref: JU/9E

To advertise, call Kathryn Tracey 0171 287 5000 x3402
email: kathrynt@dotexe.demon.co.uk

OO & Notes in Oxfordshire
The historical University City of Oxford and its surrounding rural areas
which house many Science Parks are bursting with excellent opportunities
for OO developers at all levels. Oxfordshire is served by an excellent
motorway network making it easily commutable from neighbouring coun‑
ties. This is just a small selection of our current vacancies:

OO DESIGNER/CONSULTANT c£40,000 + car
This high profile professional s e r v i c e s company is implementing
client/server solutions using OO development languages and tools. They
are seeking an OO specialist with substantial analysis, design and coding
experience to act as an OO facilitator throughout the company.
Rumbaugh’s OMT highly desirable.

C/C++ PROGRAMMERS to £27,000 + car
Our client is creating a specialist Object Oriented development team and is
seeking to recruit talented programmers. Candidates must be educated to
degree level and be fluent in C or C++. Other desirable skills include GUI
design; useof cross platform development tools, client/server development
and Windows 95. Excellent career prospects.

DEVELOPERS: C/C++, UNIX, WIN95 to £25,000
Software house producing tools for scientific research have several
superb opportunities for graduate Analyst Programmers with a m i n imum
of 2 years software development experience. Fluent C and ideally any of
the following: Unix, C++, GUI design tools, Networks, Windows 95,
Client/Server development are required.

LOTUS NOTES DEVELOPERS to £24,000 + car
Do you en j oy variety, challenge and have at least 6 months’ Notes
experience? Our client has a strong order book for Notes applications and
is seeking additional developers to work on interesting and varied
applications. Excellent opportunity to gain full life-cycle experience.
Foxpro, Clipper or Powerbuilder desirable.
Please send your CV to: Haybrook Appointments, Suite B, Regal
Court, 112 London Road, Headington, Oxford OX3 SAU. Tel (01865)
742456. Fax: 742459.

Haybrook
APPOINTMEN

OBJECT C++
MULTI-MEDIA COMMUNICATIONS

Slough to £32.000
Video conferencing uses the most state of art technology avait
able at present, utilising Microsoft's new operating systems,
WindowsNT & Windows 95. Our client is currently recruiting
developers at all levels to work on newandexciting state of the
art video, audio and data conferencing solutions designed for
32 bit operating systems. We are welcoming applicants from
an MSWindows background with development skills in C++
and/or Visual/Borland C++, a knowledge of communications
an advantage although not essential

Ref: JJ/29E

TELEPHONY DEVELOPMENT
Surrey/Kent Border to £32,500
Our client is a well established systems house specialising in
the development of Telephone solutions to work under new
multi tasking environments. Work will be varied and include
the involvement in Windows operating systems, along with
other environment. We are looking for developers, Senior
Team leaders who can offer their skills in Telephony or com‑
munication development rather than actual specific develop‑
ment skills. Any knowledge of 'C’, C++, Visual Basic, Foxpro,
under MSWindows, MSDOS, OS/2 or UNIX would be an
advantage. Ref: Ju/39E

A BRIGHT FUTURE IS ASSURED HERE!
Cambridge £15,000 to £21,000
This company develops control and imaging applications on
MSWindows and UNIX systems for astronomical, microscopy
and X-ray cameras. The development environment is 'C’ &
C++ so exper ience in either of these would be required as
would good interpersonal skills. A degree education and pos‑
sibly any exper ience of developing MSWindows applications
using scientific data or image processing would be highly
beneficial to this position

Ref: DL/19E

NEW DEVELOPMENTPROJECTS
London £16,000 to £30,000
As a subsidiary of one of the world's largest computer com‑
pan ies this development arm is currently building up a new
division solely for the purpose of producingWindows NT, and
Windows 95 multimedia applications. These client server
based systems are being developed using Visual Basic, C
and C++; am i n i m um of 2 years experience in either of these
is required along with any networking,

VISUAL C++ & MSWINDOWS (SDK, MFC)
Cambridge £20,000 to £30,000
Our client, “a leading technology based software company,
requ i res the best developers to work on varied projects from
MSWindows applications, Multimedia through to real-time
programs. A good degree is required and over 2 years expe‑
r ience of programming in C/C++ is required and any expo‑
sure to MSWindows, SDK and/or MFCwould be highly desir‑
able.

Ref: PH/19E

FINANCIAL MANAGEMENT SYSTEMS
Sevenoaks, Kent £20,000 to £45,000
One of the largest investment management organisations is
currently looking for the best software engineers to develop
their own MSWindows based global financial applications.
The design of these systems will be undertaken using object
orientated design methods, exper ience in this area would be
beneficial but not necessary as training will be provided. You
also need to be degree qualified and possess at least 2 years
exper ience of C++ (preferably Visual C++) on MSWindows.
Any other exper ience would also be useful

Ref: DL/39E

WINDOWS NT IN THE MIDLANDS.
Birmingham/Coventry £18,000 to £28,000
This leading financial organisation, closely associated with
the City is offering exciting Windows development work away
from the hustle and bustle of London. If you have skills in any
of the following and are keen to progress your career towards
Windows NT a n d 95, contact us without delay: Visual C++, C
MSWindows, MFC, Visual Basic. This is a real opportunity to
ga in first class exposure to NT.

Ref: PH/29E

TRAVEL WITH ‘OO’ DEVELOPMENT
London £24,000 to £28,000 + benefits
This leading supplier of complex communications and appli‑
cations for the travel industry has some interesting opportu‑
nities to work in Object Orientated development. If you have
exper ience of Visual Basic, MSWindows and some Visual
C++, then this opportunity has great scope for career and
technical development.

Ref: PH/39E

These are asmall selection of our current vacancies. Please call orsend/fax aCVfor more information.
VISION Computer Recruitment,70A High Street, Stony Stratford, Milton Keynes MK111AH.
Telephone: 01908 260910 Fax: 01908 260098



REAL-TIME
We have an increasing number of excellent permanent
vacancies throughout the UK for young Software and
Firmware Engineers with a good degree and at leat
one year’s experience in any of the following:

C++ or ‘C’
Embedded Software
UNIX or MS-DOS to Kernel
Bus-based systems/interfaces
Windows Programmers/SDK/OWL
ADA
LANs WANs/ATM/SDH/ISDN
Signal/Image Processing
GUIs X-Windows/Motif
Intelligent N/W Mngt. Sys
Mobile Comms
RF Engineers (1GHz)

SALARIES TO 35K
Telephone: 0181-447 1143 for details of many
other NEW technical vacancies and/or send CV:

JOHN FORD RECRUITMENT LTD,
63 Wood Street, Barnet, Hertfordshire EN5 4BT.
Tel: 0181-447 1143 Fax: 0181-449 9248

WIN 32/VISUAL C++/VISUAL BASIC/OOD
West Yorkshire
Working as a lead ing member of this newly formed Client-Server t e a m , you will ha

a mm i n g skills in Visual C++/Visual Basic coupled with expe r i
good communica t ion ~

ORACLE/RDB/VISUAL C++/VISUAL BASIC
South Yorkshire £Neg
This s o f t w a r e hi er within the Education and Catering Indus t r y
Boasting a strong alliance with Oracle UKand impress i ve order book they now have th
need to r e c r u i t a number of IT professionals with exper ience in the following areas:
Oracle/Visual C++/Visual Basic/MS Access. Excellent career prospects

ORACLE V6/7/SQUPL*SQL
North Yorkshire £16-20k ©
This m a j o r Manufacturer/Distributor who has sustained i t s growth now has a positior
available for a s t r o n g Oracle V6/7 database de r o g r a m m e r with exper ience of per
formance i s s u e s and ideally aknowledge ofCobol/MS-Windows.

VISUAL C+4/SQLVISUAL BASIC
West Yorkshire

t by a successful software house who are embarki
1 to provide ‘added value"desk top appli

ing mainframe systems. You will have experience in the complete developmentlife cyc l
ndbe confidentin your ab i l i t y to develop robust state of the art applications.

STOP PRESS
VISUAL BASIC DEVELOPER - WEST YORKSHIRE- £11-14k

INGRES ABF DESIGNER/DEVELOPER - WEST YORKSHIRE- £Neg
CONTRACT

VISUAL C++/VISUAL BASIC - WEST YORKSHIRE - £MR

Contact Joanne Law T 113 271 2591/279 7842
Fax: 0113 277 3403

or post your CV to DP Support Services Ltd, Suite 22
Concourse House, Dewsbury Road Leeds LS11 7JL

t h e so f t co rpo ra t i on
Specialists in Software Development Staff Recruitment
OOD/OOP, C,C++,VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems in diverse application areas including: Multi-media, DTP, Telephony, LANs,
Electronic publishing,On-line information Feeds, FinanceandBanking inboth aUNIX and
DOS environment.
Positions available vary from traditional Programmer/Software Engineer and
Analyst/Programmers to Designers/Senior Software Engineers in the overall strategic direction
for end-user organisations.
£17-£35K +benefits REF:SC/O1/EXE
WINDOWS ORX-WINDOWS/BANKING ALL LEVELS
Three city clients require windows skills at any level. Other relevant skills are SQL server,
Transact, SQL, UNIX, VMS or MS-DOS, C,C++, Open Client (DB and Net library), MFC, Open
interface and APT. Exposure to analysis, developing user interfaces and rapid development
techniques. Full training in Middle Office/Production and Front Office Systems including:
FinancialandManagementAccounting, Treasury, Equity, Fixed Incomeand Derivatives.
£20-£25K +Bankingbenefits REFSC/02/EXE
CAND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellent opportunities exist for bright graduates with one year + experience. Personal
background requires a solid understanding of the project life cycle and a commitment to high
quality coding. You will be trained in all aspects of Investment Banking, relational databases,
4GLs andObject Orientated Design.Agoodopportunity for asecond career move.
£17-£25K +Bankingbenefits REF:SC/O3/EXE
CAMBRIDGE - MANY,MANY EXCITINGOPPORTUNITIES
Awide variety ofspecialist, leading edge ITcompanies in areas asdiverse as: ROBOTICS,
TELECOMMUNICATIONS,MULTI-MEDIA,GIS,BUSINESSMODELLING,
FINANCIAL/TREASURY,EMBEDDEDSYSTEMSandSOFTWARE/GUIRESEARCH/
MANUFACTURING requirehigh calibre software development staff at junior and senior levels.
Technicalskills required include: C,C++,VISUAL C++,VISUAL BASIC,X-WINDOWS/MOTIF,
GUI's, NT,TCP/IP/X25/X4000, PROGRESS,SAP,RelationalDatabases, INTERNET
CONNECTIONSandATM (Communicationsnot ATMmachines). REF:/04/EXE
INGRES/ORACLE/SYBASE/GUPTA/OODAND OOP ALL LEVELS
Additional experience of: SQL, Forms, Cand C++ required.Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
Administration, DBAs, Pre/Post Sales and solid programming knowledge and expertise. Please
call to discuss your particular requirements.
£18-£40K +benefits REF:SC/OS/EXE
C/C++/VISUAL BASIC - UNIXORMS-DOS DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientificand
Government application environments require excellent C skills. Both Windows development
skills W/3, SDK, NT,X-Windows and Visual Basic or strong C, C++ solid operating systems and
good application knowledge are again much in demand. Software development experience is the
key, and being able to deliver high performance, high quality, well specified software
incompetitive time scales. Opportunities vary from small to large software companies involved in
expert systems, GUls, Image Processing, GIS, EIS, Communications, Networking and Object
Orientated Databases. Graduates through to senior software engineers/team leaders are
required. Pleasecall to discuss.
£14-£35K +Benefits REF:SC/O6/EXE
UNIX/VMS/MSWINDOWSINT MFC/C/C++ ALL LEVELS
A degree in computer or natural science, two years solid C/C++ programming experience and a
sound understanding of UNIX, VMS or MS-DOS are required to work on large scale programs
with user interaction. You will need an intelligent problem solving approach to work and bea
quick leamer to programmer software in an X-Windows, Windows SDK or NTenvironment, port
software to different systems and liaise with customers to drive through product improvements.
Excellent career opportunities for the right candidates.
£16-£28K REF:SC/O7/EXE
LONDON/HOMECOUNTIESWINDOWS SDK/NT DEVELOPMENTS
Senior DevelopmentEngineers Analyst Programmers
To £30K +benefits To £27K +benefits
Strong programming skills in Cor C++ and Windows NT are pre-requisites for these positions.
Experience in some of the following areas is also required: MS-DOS 5.0, MSWindows 3.1,
Windows NT,Windows SDK, MSC 7.0, MFC, Visual Basic, Visual C++ and Microsoft NT. Also
desirable areWindows XVT libraries ornetworkingskills. REF:SC/08/EXE
SOFTWARE ENGINEERS-SENIORSOFTWARE ENGINEERS
Various Clien/End Users, Software Vendors and Software Houses dedicated to strategic
implementation of leading edge technology and integration of applications across different
hardware and operating systems platforms require candidates to degree level with a
scientifictechnicaldevelopment bias and 1-3years experience. There are two main options:
TECHNICAL DEVELOPMENT:Continued use of UNIX,VMS, MS-DOS,C,C++,MFC,Windows
(SDK, NTor X-Windows andToolkits), Networkingand Communicationswith companies offering
technolgy based careers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunites to apply analysis and design skills rather than remain ‘a technical guru’ in various
environments includingfinance.Pleasecall to discussyour particular career, growth andpotential.
£12-£25K +benefits REF:SC/O9/EXE
VISUAL BASICSKILLS MUCH INDEMAND -PLEASECALLTODISCUSS REF:SC/O/EXE
LEEDS- LOWLEVELC++ WINDOWSCOMMSDEVALL LEVELS REF:SC/1/EXE
LONDONCOMMS SPEC X25,X400 £40-60K REF: SCA2/EXE
C,C++/MFC - Countrywide REF:SCA3/EXE

t h e so f t c o r po r a t i o n
Third Floor,7-15 RoseberyAve, LondonEC1R 4RP
Tel: 0171 833 2772 Fax: 0171 833 2774
email: jmcb@softcorp.demon.co.uk



CAREER DEVELOPMENT advertise, call Kathryn Tracey 0171 287 5000 x3402
email: kathrynt@dotexe.demon.co.uk

JOB JOB JOB
MULTIMEDIA DEVELOPERS *C’/C++/UNIX/FINANCE VISUAL C++/MFC/MEDICAL

LOCATION SALARY LOCATION SALARY LOCATION SALARY
Surrey To £40K London £20K-£28K Surrey £22K-£30K

This worldwide provider ofadvanced multime‑
dia systems is seekingto fill anumber of posi‑
tions to join an exceptional project.Developers
with at least one years experience of Visual
C++ and the Microsoft Foundation Classes,
preferably in a multimedia environment, are
required to fill programmer, senior program‑
mer and technical manager roles. Candidates
with experience of Borland’s Delphi will also
be considered. These excellent positions
attract a highly competitive salary and offer
the chance of overseas travel.

These positions wil l appeal to candidates
interested in developing systems for the trad‑
ingroomenvironment. Ideally agraduate,you
should have strong ‘C’ and/or UNIX program‑
ming skills gained in a financial environment.
Additional experience with relational data‑
bases (particularly Oracle or Sybase)orPower‑
builder,whilst not essential, will beof interest.
Working in a challenging development envi‑
ronment, there will be some client contact, so
candidates should be articulate, presentable
and confident.

REF:JK/11=
JOB JOB
C/C++/TELECOMMS MULTIMEDIA DEVELOPERS

LOCATION SALARY
Cambs/Hants £18K-£30K

L

Our client is searching for highly profes‑
sional and committed Software Engineers
with a minimum of one years experience of
wr i t ing ‘C’ code under MS-Windows or
UNIX. Any experience of C++ and OOD
would be advantageous. The ideal candi‑
dates will have experience of working in a
large, well structured development environ‑
ment. There are also opportunities for those
Software Engineers with experience of real‑
time embedded software systems. However,
the most important factors for all candidates
are a sense of humour, team spirit and a
strong commitment to the production of
quality software.

Europe’s leading CD-ROM publishing com‑
pany is seeking to recruit Windows develop‑
ment and testing staff at al l levels of
experience to work on a number of new titles
to be released into Europe. Ideally you will
have worked in a multimedia environment
developing software under either MS-Win‑
dows or on the Apple Macintosh. Any experi‑
ence of wri t ing or using graphics software,
sound or animation would beuseful but is not
essential. There are openings to be fully
trained for those with the right interpersonal
skills and previous multimedia, CD-ROM or
publishingexperience.

REF: LC/12 REF: DE/13

Our client, a leader in the manufacture and
supply of medical equipment and software, is
setting up a new MSWindows project. They
are looking for a number of Developers and a
Project Leader with Visual C++ skills ranging
from six months to an MSWindows guru!
Opportunities exist to write applications or
low leveldevice driversoftware.Strongdesign
skills, imaginationand innovative ideas are of
particular interest as contributions to the
design of the product will bewelcomed! There
is also an additional requirement for two real‑
time ‘C’ Software Engineers who will havethe
opportunity to cross train to the MSWindows
platform.

JOB
VISUAL C++/MFC/OOD

mo |
£30K + bens

Our client, an international company which
is a pioneer in the data networkingindustry
is searching for a Software Engineer with
excellent Visual C++ skills. The ideal candi‑
date will have worked with Windows Net‑
work Management systems using Winsock
or TCP/IP connectivity. For the successful
candidate this is an excellent opportunity to
work for a dynamic organisation which wel‑
comes new approaches and ideas. There is
also an excellent benefits package avail‑
able.... ‘phoneusnow andlaunchyour career
with one of the leaders in the field!

email: logistix@atlas.co.uk

REF: DE/14 REF: FS/15 REF: DE/16

CONTRACT VACANCIES - UK WIDE‑
City Windows NT 3months London Windows NT 6months City Sybase SQLServer 6months

Consultant Developer Consultant
City Apple Macintosh 6 months Middx Windows NT/C’ 6months London Visual C++/SDK 2 months

Developers Programmer Software Engineer
London Visual C++/MFC 6 months W. London MS Windows/SDK/C’ 3 months Surrey Oracle 6/Forms*3 6 months

r ers x 3 Programmer
Cambs Visual C++/MFC 3months Kent Visual C++/MFC 6months W.Midlands UNIX’C’ 3months

Programmer Software Engineer Programmer
Surrey Visual C++/MFC 3 months City MS-Windows/Banking 6 months London Apple Macintosh 6 months

Software Engineers Consultant Developers
London Windows 6months City C++/VB/Finance 6months Yorks Visual C++/MFC 3months

SystemTester Developers Developer
London Visual Basic 4 months London Visual C++ 4months Herts ‘C’/Embedded/RealTime 3 months

Programmers Analyst Programmer Systems Soft. Engs.x2
Surrey Visual C++ 3 months W.London ‘Visual C++/MFC 6 months W.London ‘C/DOS 3months

Developers Soft.Engx2 Programmer
Herts Visual C++/DLL 4months London Windows/C++ 6months Surrey C++/Visual Basic 3months

© ProjectLeader Developers

Logistix Recruitment Limited Wehave a largenumber of PERMANENT
Lamb House,Church Street and CONTRACTopportunities throughout . °
Chiswick Mall,LondonW4 2PD the UK.Please call o n e of o u r consultants
Tel: 0181-742 3060 for further information o r , alternatively,
Fax:0181-742 3061 post/fax/emaila CV to us andwe wil l con‑

tact you at a convenient time.



Please send your rants,
raves and competition,
entriesito:
Ctri/Break
EXE Magazine
50 Poland Street
LondonW1V 4AX

MGMhacks itself in the foot
As a promotion for their forthcoming
movie,Hackers,productioncompany MGM
UnitedArtists invested in a Web page to
‘tantalise’ Netsurfers across the globe.
Only to find, oh wry twist of fate, that the
Site itselfhad been hacked... with crayon‑
stylescribbles, parodyof the text and linkstoWeb sites for Defcon
Il andother hacker ‘hangouts’.

‘MGMwas asking for this’, commented the chief exec. of MGMWeb site creation. ‘On
thesite we actually invite hackers to tell us about their favourite hacks’.

Ahacker releaseda net-statement claiming responsibility for the hack onbehalfof the
InternetLiberationFront. He sent this press release from an account with the id ofJack
Devlin, the nameof the maincharacter in the movie!

Ctrl-Break heard rumours that hackers were considering the film to be of no interest.
MGMUA,which managed to restore the original Web page after a few days, is now fea‑
turing the prowess ofthe hackingwitha link to the hacked page. Was this just apublicity
stunt?Check it out at http://www.digiplanet.com/hackers.

ignoreda large andimportant constituency when it failed to includeEDLIN
just filling a need.Stupidpeoplehave rights too.’

Mensa-stylepuzzle includedwith the product, Edlyn
UserSupport hotlinenumber,which can becalled any
to hear the recordedmessage: “ I fyou are sosmart, how

p o r t ? ” Keeps me
Aue NiaHT HS

8 95badgingscheme’, said the
lyu ‘Foracopy ofthe

9. Guides to word processor layout are ontop (6)
10.Send data across in Fortran’s mitigation (8)
11. Somehow sortin’ the first blocks (6)
12.Fascinate byuse of <ENTER> (8) ‘ SOLUTIONTOAUGUST’S CROSSWORD
14,Tiny mark of remark (10) ACROSS: 1. IF THEN 4. ASSEMBLE 9. VERIFY
18.Getting things going on their own (10) 10.BASTILLE 11.RECYCLES13.SAMEDI 15.ENGI‑
22. Rufus round acentral part of the drive (4,4) NEERING 19.ANNOTATIONS 22. TALENT
23. Pale sounding chunk of data (6) 24. IDENTIFY 26. REGISTER27. SIGNAL
24. Exciting source of system power (8) 28. DREADFUL 29. SLICES
25. | leave strange Martianwith a code for success (6)
26. Using22 fast to input data? (8) DOWN:1. INVERT2. THRICE 3. EFFICIENT5. STAR
27. Even without <CTRL> and <ALT> can lose data (6) | 6. EXTRA7. BULLETIN 8. EVENINGS 12.EIGHTS

14.UNLOAD 16. ESSENTIAL 17. CAPTURED
DOWN 18.ANALOGUE 20. BIONIC 21. CYCLES 23. NOSED
1. Station at the point of death? (8) 25.MENU
2. Family link in modern db (8)
3. Interfaces for fast travellers? (8) =
5. State about 1dn node (10) EfficientC/C++ Programmingis
6. End users rather new in gates (6) theg rea t bookprize for the winner
7. In short, | ammenudriven to be virus proof (6) f this th: or
8, Place for yellow press between the columns (6) a, e n s eTOSStOe
13. Puttingonaccent on carrier (10) Sendyou r entr ies to the address
15.Quite forbidden for one dead to use array (8) above, markingy o u r envelope
16.Largefloppystrangely (8) PrizeCrossword’.
17.Start program into the mysteries (8)
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Look. Look! Isn’t she a beauty? Isn’t she a
honey? Yeah course Zoe ( l i k e the name?) is a
Pent, a P90 with a Gig and 32 Meg anda four
times See-Deeand a2MegS3and a 17inch tele‑
vision and a... What? A 16.99945 inch TV, oh ha
ha ha, you are sowitty, yes I have run the test
and she’s clean, and look at the sound I SAID
LOOKNOTTOUCHTHANKYOU.
Just doing the configuration now. Got all the

bits in: ASPI, CD-ROM driver, mouse, network
ODI with VLM, dear old KEYBUK (lean, mean
unregistered shareware version acquired from
CIX circa 1988), 4DOS, Smartdrv, old Uncle
Tom Cobbley and, on the reboot, here we are ,
take a MEM,440 KB at the DOS prompt, that’s
417 KB after tax deductions.
Hmmm.
NoI will not install bleedingWarp, thank you

very much for your input there Michael.No, nor
NT, nor Ninety Five - at least, not until weget
the first upgrade patch - nor, heaven help me,
Linux. This is going to be a working machine,
running crusty old applications like Mom used
to bake,applications whose fingers are entwined
in the heartstrings of the ring 0DOS-naked /O

ports, applications built to exploit the DOS4.0’s
In t 21h double FAT writeback bug. Yes, ok,
applications like that pinball emulation I’m
rather fond of.
Yes, that is the pinball emulation that wants

540 KB at the DOS prompt. No worries. That is
not going to beaproblem in amachine set up by
me. Prepare to watch the mistress of PCconfig‑
uration at work. The person who can get Moder‑
ately-Dim-Drive to load into 25KB aseasily as,
as, as changing the plugs on a 1969 Deux
Chevaux. You may like to take notes, I don’t
mind.
Watch. If you run IPXODI with a /D switch,

you eliminate the Diagnostic Responder, what‑
ever that means, thus saving 3 KB at one fell
stroke. There, 420 KB. We're really motoring.
Whip out fat old MSCDEX, slot in the Corel dri‑
ver (wh i c h lives nearly entirely in EMS), three
finger Zoe andhereweare, 350 KB.Don't belike
that, I haven't got the memory manager in yet.
DEVICE=QEMM, make with the LOADHI,
roundwegoagain, there: 535 KB.
What, pu t a multi-boot option in

CONFIG.SYS? Domea favour. We'll wind this

TheAll-NewSTOR,
102839486

combinations
‘Game requires 540 KB, available DOSmemory 541
KB, happiness.Game requires 540 KB, available DOS
memory 539 KB, time to get tough.’ - Thoughts of
Confucius, Sybex Edition.

machine up to 580 KB and still have time to
defeat the Spaniards. There's a great big 10KB
slot in upper memory- I say ‘slot’, it’s more like
a chasm - and ODIHLP is going to live up there
if I have to poke it in with a screwdriver.
Time to r u n QEMM’s Optimize. You'll like

this: it works out how many combinations of
there are loadingTSRs into highmemory - there
you go: 102839486 - and then it simply adjusts
CONFIG.SYS and AUTOEXEC.BAT so that...
Yes, I am sure that it is still supposed to be
rebooting, it does a thorough test on all the hard‑
ware, you know, and... Oh look. That’s not a
problem, stop sniggering, I have the CMOS set‑
tings written down on this bit of paper here.
Look, booted up clean as a whistle, 517 KB,
sod.
Tell you what, though, if I loadthe mousedri‑

ver first then that'll giveQEMMa better shot at
leaving region 2 clear for VLM , so then I ' l l be
able to... Off already?Oh ok, I expect I'll just be
a few more minutes. Just one thing before you
go, though; not that I ' l l beusing it or anything,
but, for the record, where do we keep that Warp
CD?

Preconditions define acceptable
command parameters . Post-Condit ions
define acceptable query results.
Invariants define acceptable values f o r
the internal s t a t e of an object.
Ord inar i l y assertions are enforced
only du r i ng p r og r am development
( a k a debugging).

It is wise to disable assertions before
delivering an application to the user.
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Absolutely! For design ease and efficiency, t u r n to
EasyCASE
automat ing analysis and design.

, the complete PC-based toolset for

Flexible modeling tools for DFDs, ERDs, and
STCs help you produce asound design‐meaning
fewer surprises at the implementation phase.

EasyCASE captures and keeps track ofdesign
details ‐ especially impor tan t on large complex
projects. It eliminates manually-drawn plans
and inconsistent formats, so you work more
productively.

With EasyCASE, you can accurately document
and maintain systems. The open data dictionary
allows information to beentered and re-used,
minimizing rework and saving valuable time.

EasyCASE lets you forward and reverse engineer
xBASE and SQL databases, and provides
enhanced support for client/server applications.

With an intuitive interface and step-by-step
instructions, EasyCASE makes system design‑
and your life ‐ much easier.

For information or a free EasyCASE Test Drive,
call today and ask for InfoPak $
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Navigate to Client/Server
the Fast and Secure Way
Btrieve6 offers afast and secure
route to client/server, avoiding all
the traps of a traditional
migration. With Btrieve 6,

you maintain total
control over relational
structures and distribu‑
ted data routines while
enjoying the benefits offered
by client/ server process ing

Take the navigational pa th
to client/server
Navigational client/server allows
you to custom design relational
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structures and maximize perfor‑
mance with directional controles to

retrieve, update, insert and
& delete distributed data

With Btrieve 6, you will
have the transaction pro‑

cessing muscle to build

gigabyte database servers suppor‑
ting hundreds of users with sub‑
second response times. And Btrieve
6 supports the major server opera‑
t ing systems such as NetWare and
Windows NTServer aswell as the
major client operat ing systems.
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Move from standalone to
client/server without recoding
With Btrieve 6, you can develop on
a laptop u s i n g Btrieve 6 workstation
eng ine , then deploy the application
on a network using a Btrieve6 ser‑
ver engine... all without changing
your application code !

Avoid retraining problems
Btrieve 6 directional controls inte‑
grate with existing application code
so you can selectively upgrade your
Current applications to client/server.
Using your 3, 4 and5 GLtools,
merely replace your data manage‑
ment code with Btrieve 6. This way
your users can continue working
with familiar applications while gai‑

n i n g the benefits offered by client/
server.

Add SOL along the way
Btrieve integrates with Scalable SQL,
our award-winning relational data‑
base. Since both are based on our
Microkerner Database Engine, SQL

applications work in unison with
Btrieve applications - each having
current access to all data. Now you
have the freedom to write new
applications in Btrieve or Scalable
SQL and the trip to client/server will
be much more manageable.
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