
August 1995
£3.20

Windows 95
What developers ¥%4
(really) think
PNG
the patent-free
graphics file
format
Unravelling
the Domain
Name Service
Dave Jewell’s
DIY Delphi
components

Pe a: What did y o u d o i n t h e
C-Vision Windows® 95 B e t a , D a d d y ?

a alorecsina ttsurant Wi
770268687008



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

If you’re bu i l d i ng a new
generation of m i s s i o n ‑
cr i t ica l applications, y o u
need a tool wi th the power
and 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 he Galaxy Application
Environment® from Visix.

When we say “build it once,
build i t r i gh t ’ we mean i t .
Galaxy dramatically reduces
both the t ime and cost of
developing d i s t r i bu ted ,
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.

Galaxy's object-oriented a r c h i t e c t u r e offers unprece:
dented API depth and breadth to liberate Ca n d C + +

developers from the constra ints ofplasform-specific toolkits

Bu i ld i t o n c e
Cross-platform no longer means
compromise. Wi th Galaxy’s object‑
oriented API and integrated tools, your
development team can write an entire
application once and move it to UNIX,
Windows, Windows NT, Macintosh,
OS/2 and OpenVMS without changing
a single l ine of code. You can easily
support a l l your target plat forms
w i t h o u t struggling w i t h mul t ip le

L j }

Vis i x Software ( U K ) L t d .

& CIRCLE NO. 233

With G a l a x y

you can focus
onbuilding the best applica‑
t i o n s possible, insteadof
compromising on features
to make por t ing eas ie r

toolkits or supporting separate develop‑
m e n t teams. Best of a l l , there’s no
“least common denominator” effect
w i t h Galaxy‐your applications are
completely portable and still able to
exploit the advanced capabilities of
each nat ive environment. The end
result? You'll have a better application
that is completely portable in a fraction
of the time 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 not only
provides a powerful GUI builder, bu t
also includes a r ich 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 won 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 , IBM, Legent, and
many others are u s i n g
Galaxy today to build their

mission-critical applications.

A t t end a f ree seminar
C a l l us today at 071.872.5825 to
request a complete Galaxy information
kit and a current seminar schedule. Or,
if you prefer, send us your request by
fax to 071.753.2720.

Aa LA X YF
p l i c a t i o n
G HT YEAR S

E n v i r o n m e n t ®
A H E A D

1 Northumber land A v e n u e
071.872.5825/phone

Vis/x
Tra fa lga r Square London W C 2 N 5 B W
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The final release ofWindows 95
should be on the shelves in less than
a month but some developers have
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VISUAL BASICFOR WINDOWS

Visual Basic 3.0 for Win Std £96
Visual Basic 3.0 for Win Prof £230
Comms Lib/Win £115
Distinct TCP/IP - Visual Edition £265
DsSocket 1.1 (Intro) £65
NetWare Client SDK for VB £169
Network Library/Win 1.1 £80
PDQComm for Windows 2.1 £99
ADE/VBX £350
CodeBasic 5.1 £140
Controls for Btrieve £185
Crystal Reports Pro 4.0 £290
Data Widgets £99
DataDirect Multilink/VB £270
Grid/VBX £75
Integra VDB/VB, Desktop £209
List & Labels for VB £279
TrueGrid Pro 2.1 £90
VB/ISAMMU £150
VB/Link for Lotus Notes £715
VBtrv for Windows £185
Visual/db Network 3.0 £235
Accusoft Image Lib/VBX 5.0 £382
Image SDK Plus/VBX 2.0 £250
ImageKnife/VBX 2.0 £200
ImageMan/VB 3.0c £239
ImageStreamVBX £120
JPEG Image Compressor VBX £169
LEADTOOLS VB4.0 £425
PCX Toolkit for Windows £155
3-DWidgets £89
Chart FX3.0 £225
Custom Control Factory £49
Dazzle Prof 2.0 £420
Designer Widgets £99
First Impression £120
FormulaOne 2.0 £120
Gantt/VBX £195
HighEdit 3.0 £199
MSVisual Control Pack £69
Real-Time Graphics Tools - VB £300
QuickPak Pro for Win 3.0 £145
Spread/VBX £171
SpyWorks-VB £120
TAB/PRO £75
TList £120
TXText-Control Standard £180
VB/Magic Controls £120
VBAssist 3.5 £140
VBGraphix £270
VBTools 4.0
VBiRig Professional
VBX Artist
WinWidgets/VBX

BASIC LANGUAGE
CA-Realizer 2.0 (OS2&Win) £179
GFA-BASIC for Windows £80
GFA-BASIC for Win Compiler £54
PowerBASIC Pro (Win&DOS) £225
BBCBASIC-86 Plus £75
GFA-BASIC for DOS £80
PowerBASIC 3.1 (DOS) £109
TrueBASIC Std 3.0 £88

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

DEBUGGERS
Bounds-Checker 2.10
BoundsChecker for Windows
BoundsChecker for Win32s
BoundsChecker 32/NT £240
Periscope/EM £200
Periscope/32 for Windows £270
Soft-ICE2.7 £345
Soft-ICEMW 1.52

3DGraphics Tools 4.0
Code.Print Pro for VB
Compression Plus 4.0
d-Barcode VBX/DLL
DynaZIP VBX 2.0
FXTools/VBStd 1.5
MediaKnife/VBX
Microhelp Muscle/Win
QuickPak Scientific for Win
TMS Tools
VBCompress
VBLanguage Manager
VB/DLL 1.0
VERSIONS/VB 1.1
Visual Developer's Suite
Visual CAD Dev Kit
Visual Instrument PanelControls
VisualSpeller
VisualWriter Pro
VSView

Comms
Asyne Prof for C/C++ 2.1
Greenleaf CommLib 5.1
MagnaComm/DOS
SilverComm “C* Asynch 4.0

Database
c-tree Plus 6.4b
D-ISAM
DataBoss 3.5 (Special Offer)
SoftFocus Btree/ISAM

Graphics
3D-Ware Prof
Essential Graphics Toolkit
Fastgraph 4.0 (Ted Gruber)
GFX Graphics/Fonts & Menus
GXGraphics 3.0
GX Images
MetaWINDOW-DOS4.4

Gui
4Sight
Menuet/C 2.1
MEWEL/GU! Std 4.0
abject-Menu w/Source 2.7
Zinc Engine &DOS Key 4.0

Math & Scientific
CiMath Toolchest &Grafix
Huge Virtual Array & NAT 3.0
Science, Eng & Graphics Tools

Memory Managers
MegaHeap
MoreHeap 3.23
VMData for DOS

Printer
BD/CX (DOS)
BGI Printer Driver Toolkit
GXPrinter 1.5
SLATE

GREY
MATTER
Pricesdonot include VAT or other local

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

publication. This page lists some
products - call us for acomplete

price list. ORDER BYPHONEWITH
YOUR CREDIT CARD

(01364)654100
FAX: (01364) 654200

C & C++ FORDOS

£170
£235
£215
£195

£565
£495
£79
£75

£249
£320
£195
£330

C++ COMPILERS

Borland C++ 4.5
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++ 10.0
Microsoft Visual C++ Std
HighC/C++ for Ext-DOSWin
Salford C/C++ DOSDeveloper
TopSpeed C/C++ Prof
Turbo C++ 3.0

VISUAL BASIC FOR DOS

MSVisual Basic for DOSStd
MSVisual Basic for DOS Prot
NetPak Pro for DOS
PDQComm
QuickComm
QuickNet
RS232 Library
db/Lib Prof 3.0
VB/ISAMMU
Graphics QuickScreen
Graphics Workshop
GraphPak Pro
Compression Plus
Compression Workshop
PDQ
Printer Plus
ProBas 7.1
QuickPak Prof 4.19
QuickPak Scientific 3.0
QuickScreen 4.0

£96
£230
£135
£65
£129
£79
£130
£195
£150
£105
£105
£99
£79
£110
£110
£130
£210
£145
£105
£105

Screen
C-Scape 4.0
C/Mindows Toolchest
Greenleaf Datawindows 3.0
Panel Plus II 2.24
TCXL UI Dev Sys for DOS/Win
General & Systems Libraries

GXSounds
Interwork
MTASK
Multi-C w/Source
TTSR RamRes Dev Sys 2.0
TSRs and More

Tools
C-DOC 6.0
C-Vision for C/C++ 4.0
CC-Rider Prot
Clear+ for C
CodeCheck (Professional)
PC-Lint for C/C++
Source Print+ 5.1

C& C++ FOR WINDOWS
Asynch Pro for Win
COMM-DAVILIB
Greenleaf Comm++
Greenleaf CommLib Pro
Borland Database Engine 2.0
CodeBase 5.1
CodeServer 5.1
CXBase Pro
DataBoss for Windows
DataDirect Developer's Toolkit
DataTable 25
DBTools.h++ for ODBC
Greenleaf Database Library 4.0
Integra VDB/C++, Desktop
List & Labels for Win (Pro)
POET SDK 2.1
Raima Database Manager
Spread/VBX++
Velocis
Charting Tools for Win 1.8
Essential Chart for Win
GraphiCMin 7.0
Graphics Server 4.0
Real Time Graphics Tools
Accusoft Image Lib/Win5.0
Ad Oculos (image Analysis) 2.0
ImageMan
LEADTOOLS Prof 4.0
PCX Toolkit for Windows
Borland Visual Solutions Pack
Control Palette 2.0
Crusher! Win DLL w/Source
Diamond Toolkit
Greenleaf ArchiveLib
HeapAgent
KPWin++
Lapack.h++ w/source
M4
Math.h++ 4.1
Money.h++
MSVisual Control Pack
PKWare DataComp Lib for Win
ProtoGen+
RWCanvas.h++
SafeWin 3.0
SOMobjects Dev Toolkit
TCOMP/Multi-Piatform
TG-CAD Prof 5.0
Tools.h++ 6.1
Visual Parse++
WinMaker Pro6.0
WinWidgets++
Zinc 4.0 for Windows & NT

£200
£205
£215
£39
£105
£130

£175
£145
£235
£135
£475
£139
£290

£135
£140
£180
£365
£205
£248
£920
£500
£410
£450
£145
£340
£180
£209
£395
£360
£380
£171
£340
£180
£320
£360
£245
£480
£615
£325
£399
£675
£155
£59

News & Views

IBMVisualAge C++
If you think that Visual Basic &Delphi
represent the state of the artin visual

Ittools, then you haven't seen
IBM'sVisualAge. You design the GUI
portions visually, as is usual these days,
but you can also build the non-visual
Portionsvisually as well. They call it “visual
construction from parts” and so far it has
only been available in the expensive
‘Smalltalk variant.
18Mhave now combined this technology
with the robust tools fromCSet++ to
produce the first of a new generation of
C++ compilers, at a sensible price. The
first version is for OS/2 (of course!), but a
Win32 version is due in 6-9months. Future
platforms include PowerMac, Solaris, AIX
and OS/2Warp for Power PC.
The core of this cross-platform portability is
OpenCiass, an enhanced version of the
class library in CSet++. This provides over
400 classes covering user interface,
database access, collections, data types
and exceptions. Taligent will influence
future enhancements.
A few other highlights include: Data
Access Builder maps DB/2 tables to C++
classes, generating C++ & SQL code;
Direct-to-SOMfor generating CORBA‑
compliant objects; ProjectSmarts; new
Browser (no need to compile); and
advanced Debugger &Performance
Analyser.
‘Howmuch do you think IBMare asking for
this technological powerhouse?After all, it
is probably the most sophisticated C++
development system ever producedand
won 2out of 4 awards atObject World
Boston ‘95?£1000 perhaps. At least £500?
No. It.canbeyours for only £266 +VAT
(CD-ROM+ printed docs). Call us now
before they change their mind!

SpeedPascal/2
A32-bit BorlandPascalfor OS/2?Not
quite, but this is as close as you'll get. The
PascalMagazine said: “If Borlandwere to
produce aBorland Pascal for OS/2, |do
not think that it could bevery different from
(orevenmuchbetter than) Speed.”
FullGU! IDEwith context-sensitive help,
integrateddebugger, resource editor,
a s semb le r,etc. And there i s the only Appli‑
cation Framework for Pascal onPMcalled
OPML, which is similar toBorland’sOWL.
With Borland leavingOWL behind in the
Win16world in favour of VCL &Delphi,
SpeedPascal/2 is the only way of porting
your OWL apps to a 32-bit operating
system. And SpeedSoft areworking ona
Windows version of the compiler aswell.
Call us now to order your copy (CD-ROM,
online docs). Only £79 +VAT until the end
of July, then £100 + VAT.

Ada Assemblers
Basic C/C++
Comms Cross Dev
Custom Controls Database
Debuggers Dos Extenders
Editors Fortran
Graphics GuI
Linkers/Locaters Lisp
Modula-2 Multi-tasking
Pascal Prolog
Smalltalk SQL
Version Control Visual Programming
Windows Xbase

We stock man y i t ems for which there
is no space in these adver t i semen ts .

Delphi
DelphiClient/Server
Apiary Dev Suite for NetWare
Conversion Assistant VBStd
Eschalon Power Controls
InfoPower (intro)
Mobius Business Builder (Intro)
Mobius Draw Kit
Mobius WinG Sprite Kit
Orpheus
VisualPro 1 - App Enhancement
VisualPro 2 -Visual Video Pack



Knobs for nerds
Te EARLYYEARSofpersonal com‑

puting were the days when the hob‑
byist ruled, when GUIs were what

ice cream did in the sun andBill Gates still
hadn’t made his first million. Some of the
ancients in the industry lust after those
uncomplicated days. I don’t. Perhaps it is a
sign of old-age, but I’vegrown tired of writ‑
i ng yet another comparison routine or
another hash table lookup. I’dmuch rather
rise to the challenge of getting OLE to work
without crashing or wri t ing a multi‑
threaded RPC application.

What has happened is that the chal‑
lenges remain high and interesting in the
programming sphere, but somehow the fun
has gone out of the industry, which is why
the ancients are uneasy. It might also be a
signof an industrygrowingup,or something
to do with the unquenchable thirst of the
larger companies to eat the smaller ones.
However, fun comes from believingyou are
innovatingand that what youare doingwill
change the world. That is rarely happening
in the run-of-the-millgrindof corporate pro‑
gramming, much less in the rarefied arena
ofSiliconValley.

The only people doing the kind of stuff
that can beclassed asfun is the Internet
crowd, who are just trying to put a pretty
face ona network that has beenworking for
years in the universities. It is cited as a
panacea for all, but it is just a hang-out for
some university boffins and students that
would prefer to heal the world rather than
program for commercial gain. These guys
have been creating incomprehensible pro‑
grams for years, for example, the pride and
joy of the Internet community: HTML and
the WorldWide Web, is just another excuse
for using a separate editor and formatter
that everyone else in the world condemned
toits grave longago.Whenwas the last time
you typed <b> and </b> around a word to
embolden it?

While the PC programming community
can look and laugh at these guys,they are
actually laughing at themselves. The Inter‑
net crowd are making programs for their
own kind, making more ‘Knobs for nerds’,
and because of that having fun doing i t .
They have found what is soprecious in the
programmingof the 90s, by doing programs
for themselves rather than some vague user
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Jeffrey Goldberg,ProductMarketing
Engineer at Cisco SystemsEurope.

Malpractice insurance
INCE SOFTWARE developmentGeesthere has always been some‑
thing slightly tongue in cheek about

the whole thing, as if it was all par t of an
elaboratejoke. Foryears, the users ofmicro‑
computers, and indeed bigger machines,
have been used to software crashing on a
daily basis - a simple press of the reset but‑
ton leading to a temporary resumption of
operations.Wordprocessors process words in
eccentric ways, such as causing valid text to
disappear inexplicably and deleted text to
appear equally inexplicably (the source of at
least one famous embarrassing incident
reported in the Internet RISKS forum). A
mereglance at stationary cars next tome on
the M25 reveals puzzled salesman wonder‑
ing where Glasgow has gone as they pore
over the output of their route planning soft‑
ware. Our programming languages yearly
becomemore complex andconsequently less
well-defined asFortran90,Ada 95 and C++
amply testify. As a result,programmers ver‑
ifiably commit the same mistakes with
roughly the same frequency as 10years ago.
And we call this engineering.

The question is, will the public at large
accept this sorry state of affairs? In the last
few years, the amount of software in con‑
sumer electronic appliances has been dou‑
blingevery 18-24months.There are already
many thousands of lines of code in cars,
mobile phones, medical scanners, aircraft,
fire alarms, televisions,VCRs andevenelec‑
tric razors. It is only a matter of time before
the electric toothbrush with a free C com‑
piler appears. Against this backdrop, the
error density in software has been roughly
constant over the last 15years according to
NASAstatistics. This leads to the inevitable
conclusion that the number of errors in con‑
sumer electronic appliances will also double
every 18-24 months. Do we see evidence of
this increase ?We certainly do. In Septem.
ber last year, a latest technology fly-by-wire
Airbus A340 exhibited behaviour normally
associated with word-processors, by calcu‑
lating i ts fuel incorrectly, replacing vital
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information onthe pilots’ command screens
with reassuring ‘Please Wait...’ messages
during a Full Emergency landingand turn‑
i n g right instead of le f t as commanded.
These were al l software problems. It’s not
that they did a badjob, the problem is that
nobody knows how to doa really goodjob.

It would be nice if there was adequate
guidance for programmersworkingon prod‑
ucts affecting the public at large. Unfortu‑
nately, this hasbeenslow coming, and there
are as yet no international standards,
althoughseveral initiativesare in draft. The
British Computer Society issued a 10-point
policy statement on the 8th June 1993 rec‑
ommending that software engineers
involved in high-integrity or safety-critical
work have professional qualifications equiv‑
alent to Chartered Engineering Status.
Since then, professional indemnity insur‑
ance has beenmade available to BCSChar‑
tered Engineers, to cover potential
problems. This is the first time I had ever
heardof such a possibility. These initiatives
are most welcome as legal interest in soft‑
ware failure has been growing, and there
have been several recent successful cases
against the suppliers of failed systems. This
is an important step as evidenced by the
eader in the September 1994 edition of
Technology Magazine, Director’s Journal,
which concludedthat it was time to sue.Asa
result, it would notsurprisemeat all if some
‘ o r m of malpractice insurance became the
rule in the not too distant future. The prob‑
l em is trying to decide what limits are rea‑
sonable. As the managerof the Australian
CommonwealthBanksaid in February 1988,
the morning after a software enhancement
had doubled all debits and credits for 12
hou r s , ‘the effects of software errors are lim‑
ited only by the imagination’.

Dr. LesHatton,DirectorofResearch and
Engineeringat ProgrammingResearchLtd.
Author of ‘SaferC:developingsoftware in
high-integrity andsafety-critical systems’,
publishedbyMcGraw-Hill.



COMMEN T

Maybh@m!
Itseems that noamount
of publicity or legislation
can turn back the tide,

and now CDs represent a
major contribution to

software piracy. Jules thinks
the threat can be neutralised
by changing what software
is, provided the pirates don’t

win first.

How longhavepublishers beencomplaining
about software piracy? All that talk about
howpiracy was costingthe industry trillions
ofpoundsevery year, when it was costing no
such thing. I have to admit that, even at the
beginning, I thought most of this was wrong.
Lotsofpirated software was usedfor testing
purposes before buying, and for small, tran‑
sient jobs. There’s not much functional dif‑
ference between my borrowinga friends
computer for an evening, and borrowing a
disk or two. As far as the publishers were
concerned, there was a world of difference.

There are twoproblems, I think. The first
is the problem of perception. The trouble
with software is that it doesn’t look l ike
much.You get adisk or two, perhapsabook,
and that’s about i t .There’s noneof the sense
of quality that you get by slamming a car
door, or eating food off bone china plates.
You put the disk in the hole, make it a l l
work, and theold familiar screen does some‑
thing you really wanted it to do all along.
After the novelty has worn off, you're left
with a feeling of comfort - if the program‑
mers have done their job right, that is. To
steal, or borrow software appeared as if you
weren't stealing very much.You’d duplicate

a disk or two (as the legitimate owner was
supposed to do for himself), and perhaps
photocopya page or two out of themanual to
get you started.When a program required a
big fat book, the value of the software
seemed greater, and it was a lot more trou‑
ble to steal, but on-line help, which wewere
all exhorted to write, reduced the size of the
books andmade piracy easier.

The second problem is one of value. Soft‑
ware does costa lot to create. It seems to me
ideal to rent, or to borrow software,just asis
done with books and videos. But the people
who write software have tomakea livingout
of doing so, and to create a formalised lend‑
ing structure would reduce the profit dra‑
matically. Book and video libraries work
because the cost of reproduction is more
than the cost of origination.

So, in the absence of any short-use sys‑
tem, and not wanting to spend hundreds of
pounds on a 35p floppy disk, the final users
hadnoalternative other than to steal. They
weren't wicked, and they won't goto hell for
i t . While the publishers wailed about lost
profits and damage to the industry, most of
the people who were stealingwere saying to
themselves ‘but that’s not what I ’m doing ‑
surely they don’t meanme? I wouldn't have
paid for this anyway!’

Recently, the wailing seems to have died
down. I think there’s two reasons for that.
Firstly, software has become bigger, and 25
disks is muchmore trouble to duplicate than
two. Prices haven’t risen in line, which
means the buyingpublic thinks that it’s get‑
t ing far more value for money out of the new
software than the old. I suppose it is, but at
the expense of drastically reducedprofits for
the publishers. Second, as business users
have increasingly bought (o r stolen) all the
software they want, the publisherscanmake
fewer sales to them, andother marketshave
to be developed. The other markets are the
Dixon’s computers, where the software
comes bundled,andnotonly can you not find
all the files you needto copy, there’s nopoint
because there’s no-one else who needs a
stolen copy because they’ve got their own
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bundledsoftware anyway. This too hasham‑
mered the profits of the publishers.

But recently, something new has been
happening:CDs.Actually, they're not new at
all,but they are s t a r t i n gt ohavea neffect.On
the face of i t , they're a great idea. They can
containbucketsof information,and the infor‑
mation can be a mix of al l kinds of things.
They don’t forget if you leave them by the
loudspeakers, you can’t accidentally erase a
file, the mass duplication costs are tiny and
the single duplication costs are huge. The
great beauty of a CD from the user’s point of
view is that you can use it the way you use a
video recorder; you pu t the CD in
the hole, and use i t , and
when you
take it
out

you can’t use it a n y
more. A l l you need the
hard disk for is an operat‑
ingsystem, some initialisation
files, andyour own, private data.

Unfortunately, this is going to
benefit the ‘pirates’ as well. Passing a
CDaroundbetweenfriends shouldn’t con‑
travene a licence, because al l the t ime one
person is using the disk another person
can’t. It’s an ideal medium for a library to
hold,since the CDs can’t pick up viruses. All
the ways in which copyright material is cir‑
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culated n o w will be directly applicable to
software. And therein lies the problem; with
no requirement at all for every user to buy
his own CD, not evena legal or moral one,
the software publishers are going to find it
even harder to wring the costs of develop‑
ment from ajaundiced public.

There’s only one way for a programming
firm to stay in business in sucha climate.
They must take the route that al l other copy‑
r ight producers do, when making books,
sound recordings, or videos. They m u s t
spend the money on development, and then
attack a huge mass-market. They will need
television advertising, just as happens with
music videos, and they'll need
a steady supply
of new ideas,
and new
t h i n g s  t o
do. In
s h o r t ,
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software publishing wi l l be done the way
music publishing and film-making is done
now.

Programs, in the future, will not be cre‑
ated by programmers and mathematicians.
Or rather, they will be, but the people will
not beengineers, they will be artists. There
will be no such thing as a stand-alone pro‑
gram, instead a program will be part of a
larger multi-media experience, jus t the
same way that recordingartists now have to
bestage performers and film actors. Usinga
program - any program- will beprimarily a
creative experience.

So, what will happen to the old faithful
spreadsheets and wordproces‑

sors? From now on, I sus‑
pect, not a lot. Today,
they’re virtually given
away with new boxes;
eventually they wi l l
have no intrinsic value
at a l l and wil l be given
away as publicity. Per‑

haps this kind of pro‑
gram will bewritten

by aspir ing
artists, while
they hone
t h e i r
s k i l l s .
P e r ‑

C O M M E N T
haps, once again, vertical markets will be
exploited by dedicated amateurs, instead of
professional programmers.

The whole of this vision is dependent on
one thing: decent development tools and
operating systems. Perhaps those tools will
becreated bypublishingcompanies for their
contracted artists to use; perhaps they'll be
made by the machine companies to give
their boxes an edge in the market, as hap‑
pens with synthesiser manufacturers now.
Sooner or later dedicated tools companies
will take up the challenge.

But, one thing is sure: the people who
make programs will soon be hippies again,
asthey used to be. Software is about to take
its place among the mass media, and we'll
need this kind of mind to be able to invent
for it.

Jules has been involved with most
media, including programming. He

knows that the best work is made by the
smallest teams (as is the worst). He can be
contacted on 01707 662698, or on Cix as
Jules.



N E W S R E V I E W
VB User Group conference
The Visual Basic User Group is holding its
first annual conference on 3rd and 4th Octo‑
ber 1995 at the LondonArena, Limeharbour
in the Docklands. The two-day VB bonanza
features speakers from the USA and Europe
(includingMicrosoft experts), seminars, Q&
A sessions and tool demonstrations. Notes
from every seminar and a conference CD‑
ROM are available. An e w UK journal for
VB users is to belaunched too. To attend the
conference, contact the Conference Hotline
on 01291629729.

Through the rOOf
IT research and advisory firm ButlerBloor
expects the OO market to grow by between
50% and 60% next year and then double in
size duringeach of the followingfour years as
the industry migrates towards client/server.
It sees the major reason for this as beingthe
need for a GUI rather than a character‑
based interface. Another vital factor is
Microsoft’s becoming a bigplayer in the OO
arena with OLE 2.0. For further information
r ing 01908 373311.

Trade show comes to UK
Comdex,the US computer trade show,is com‑
ing to the UK for the first time next April at
Earl!’s Court, London. Although a business‑
oriented event, Comdex/UK is targeted at
technology specialists, including software
developers, as well as executives. A confer‑
ence will also form part of Comdex/UK, with
technical issues such as networking, multi‑
media, open systems and online services fea‑
tur ing strongly. Companies interested in
exhibitingshould ring01817418899.

Branded with an X
X/Open, the independent international
organisation devoted to open systems, has
initiated a ‘branding’ programme for prod‑
ucts conforming to the Common Desktop
Environment(CDE)specifications.Products
that carry the CDE brand will provide users
with a common development environment
and look-and-feel. CDE contains the follow‑
ing specifications: XWindows version 11.5,
including file formats, application conven‑
tions and the XLib API, the Moti f Toolkit
API, and various XCDE-specific require‑
ments. By applying the brand, the vendor
warrants that the brandedproduct fully con‑
forms to the X/Open specification.To order a
copy on CD-ROM, ring01734508311or mail
XoPubs@xopen.org. Check out the Web site
at http://www.xopen.org for general X/Open
information.

Client/Server telephony model
Anew business model for developing computer telephony systems (includingtechnologies such
as interactive voice response, voice and fax messaging, and fax on demand) was discussed at
Europe's first Signal Computing Systems Architecture (SCSA) conference held in Nice last
month. F

Telecommunications equipment is usually based around dedicated proprietary systems
with hardware and software built into an integrated package. The SCSA business model,
which covers both hardware and software considerations, is designed to allay the inefficient
use of resources that this often entails. The open Client/Server architecture allows telephony
applications to be developed independently of the hardware platform being used. Interoper‑
ability is another goal of the model, both at a software level (e.g. between Novell’s TSAPI and
Microsoft's TAPI ) and at a hardware level (e.g.between SCSA and MVIP) .

The business model builds on SCSA itself, a multi-layered PC hardware and software
architecture introduced in 1993 for building call processing systems with multiple technolo‑
gies, includingvoice, fax, speech recognition,video and text-to-speech. ‘The SCSA client server
[business] model is analogous to the file server model for general office applications’, said Sam
Liss, Channel Programmer Manager for Dialogic Corporation, the company behind SCSA.
SCSA is now supported by over 270 computer and telephony companies. For more details,
including copies of the SCSA White Paper, contact Dialogic Telecom Europe on 00 32 2725
0890.

InteractiveVoice Response
Voice Mail
Email Gateway

pF ax Server
Predictive Dialer

Public Switch
Telecomm
Network

B A ( H o n s ) Windows N T 3.5?
Microsoft has announced plans to expand i ts Cert ified Professional Program. It
cites two reasons: to include n e w areas of expertise and to smooth the pathto m o r e
advanced product-relatedqualifications.

The revised structure of the Microsoft Cert ified Product Special ist (MCPS)
qualification, which becomes effective in the t h i r d quarter of 1995, doubles the
options fo r operat ing system exams, identifies key areas of technical specialisa‑
t ion, and provides a direct l i nk to the more advanced Microsoft Cert ified Systems
Engineer (MCSE) and Certified Solution Developer (MCSD) certifications. To aid
potential qualification holders ( w e a r e r s of the Windows 95 logo?) Microsoft has
introduced i ts Online Inst i tute (MOLD,an interactive t ra in ing ‘resource’ accessi‑
ble via the Microsoft Network under Windows95.

To become an MCPS, a candidate m a y n o w choose from o n e of the fo l lowing
operat ing system exams: Windows 3.1; Implement ingand support ingWindows NT
Workstation 3.5; Implement ingand supporting Windows NT Server 3.5; Windows
f o r Workgroups 3.11; Operat ing Systems and Services Architecture I; Operating
Systems a n d Services Architecture I I .MCPSs c a n fur ther differentiate their qual‑
ifications w i t h areas of specialisation, he lp ing customers fi n d suitable employees
aswell as themselves gaining recognition for their knowledge.

A published l is t of recommended exam combinat ions is available f rom
Microsoft.The exams themselves ( w i t h o u t training) cost £65 each. Cal l 0345 001000
for details.
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SQL Server
Microsoft SQL Server 6.0 isascalabel
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 asuperior platform for delivering
cost-effective information solutions for
organisations of all sizes.

Visual FoxPro version 3.0
Easy enough to beVisual, powerful
enough to be Foxpro
Microsoft Visual FoxPro combinesa visual
development environment with new tools
for creating solutions that include the
Microsoft Office and BackOfficefamilies.
Its flexible targeting puts existing
code to work inWindows, Windo'
andWindows 95. Visual FoxPro j

developers productivitywith the addition of Rapid
Application Development features such as
dragging and dropping visual classes on to
forms. Call for pricingand
upgrade information.

Soft-ICE Windows

| Debugs
Windows executal‐‐‐‐‐ =! DLLs with the capabi

of setting, paaponeson V/O ports, interrupts andWindows
messages aswell assource lines and memory addresses. Exploring
Windows internals and the ability to debugVirtual Device Drivers
(VxDs) makes Soft-ICE the ultimateWindows debugger. The new
Windows 95 version is ideal for Windows 95 VxD developers.
£295 each

Vroo i sD f r om Vi reo Software
AC library and C++ Class library of
functions for developingWindows or
Windows 95 Device Drivers. The Quick
VxD code generator automatically writes
the VxD skeleton. custom header files and
libraries automate segment management
and expose VMM functions to C& C++
programmers. Debug and final release
libraries are included. Combine with Nu‑
Mega’s Soft-ICE/W, to get the complete
VxD build and test solution.

PLEAS CLL f rC e YOU A O O K I N GFOR I SNOT LIST

PowerBuilder Desktop f o r Windows 4.0
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 mo 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 new PowerBuilder Component
pack. Competitive upgrade for mos t desktop database users £189

WatcomC/C++ version 10.5
Watcom C/C++ delivers a professional,
cross-platform 16-bit and 32-bit
development system that produces the

test executables for the widest range

extended DOSand more. New features
include: BlueSky’s Visual Programmer,
Windows 95 Ready,MFC 3.0 for
Win32 and direct support for
popular revision control packages

prehensive configuration management
lution for client/server, cross-platform

development with powerful new features:
@Easy to use GUI creates fully functional project in minutes.
@Sandboxes for personalised workspace.
e Visual differencing& visual merging
@Seamless integration in Visual C++, Visual Basic,
Borland C++, PowerBuilder, FileManager
Call for multi-license prices - single user £315

Codewright Fusion
Codewright Fusion is a drop-in
replacement for the Visual C++ editor. It
adds the power of astand-alone
programmer's editor to the convenience
of the workbench. Codewright Fusion,
available for both 16and 32 bit versions
of Visual C++, provides ahost of
features never before available under
Visual C++.

To eaecal l - 0171 833 1022



P R O D U C T  N E W S
PK Zip Libraries for NT

PKWARE’sData CompressionLibraries are
now available for Windows NT, allowing
developers to incorporate PK Zip data com‑
pressiontechnology easily intotheir applica‑
tions. The library,which is already available
for MS-DOS,OS/2, Windows and many Unix
systems, consists of compression routines,
an explosion/extraction routine and an error
checking routine. Compression formats are
portable across supported platforms; there
are no runtime royalties. Ring User Inter‑
face Technologies on 01223 302041 for
details.

Telephony for Windows 95
Rhetorex, supplier of computer telephony
components, has announced the release of
Windows 95 device drivers. These new dri‑
vers wil l be supplied as par t of an OEM
starter k i twhich also includes a copy ofWin‑
dows 95 and membership of the Microsoft
Developer Network. Also provided is the
opportunity to join the Microsoft Solution
Developers Group at a discounted rate. The
Microsoft Network (MSN) will feature the
Rhetorex Guide to TAPI (Telephony Appli‑
cations Programming Interface) which wil l
beavailable to all users. Free technical sup‑
port is available to system developers. For
more information call Jim Taylor on 01344
301066. Prices will beavailable soon.

Pocket Emacs
GNU Emacs, the freeware screen editor
available for UNIX systems and other plat‑
forms,has beenneatly summarised ina fold‑
up reference card publishedby US company
Specialized Systems Consultants. The com‑
pact reference has been revised to include
versions 18 and 19 of Emacs, and describes
the editor’s core functionality, includingcut‑
ting and pasting, multiple buffers and file
handling. There’s a separate section on pro‑
gramming support. It’s available directly
from SSC for $4.50 - ring001206 7827733 if
you're interested.

Methodology merger
Development tool provider Interactive
DevelopmentEnvironmentshas publisheda
technical white paper discussingthe conver‑
gence of the two most popular object-ori‑
ented analysis/design methodologies ‑
Booch, and Rumbaugh’s Object Modelling
Technique (OMT).The white paper presents
approaches to blending OMT and Booch,
also drawing on Jacobson’s Use Cases tech‑
nique. Better still, it doesn’t cost anything ‑
r ing01483 31272 for a copy.

Taligent delivers the goods
Taligent has shipped the V1.0 ‘refer‑
ence release’of the CommonPoint C++
application development environment
to i ts investors IBM, Apple and
Hewlett-Packard. IBMwill bethe first
to bring this technology to market,
with an A IX release scheduled for
28th July and an OS/2 version on its
way. Apple and HP have promised
releases for their operating systems in
the autumn, with the MacOS port
awaiting multi-threading and other
advanced features due in V8.0. Tali‑
gent also intends to provide Common‑
Point for other 32-bit multi-threaded OSs such asWindows NT and Windows 95.

‘Taligent’sgoal is to establish CommonPoint asthe object-oriented standard for a new wave
of task-centred enterprise applications’, said Joe Guglielmi, chairman and CEO of Taligent.
CommonPoint 1.0 is targeted at experienced C++ developers buildingdistributed, multi-plat‑
form, object-oriented applications, but with the emphasis on pre-built software functionality
in the form of frameworks (collections of relatedclasses that serve one function). These frame‑
works fit into two categories: application frameworks and system services frameworks.

Application-level features of the CommonPoint system include a compound document
structure, a ‘saveless’document storage model, extensible application components, integral2D
and 3D graphics, multimedia and internationalisation. At the system services level, version
1.0 supports database connectivity, shared document collaboration, transport-independent
communications, a platform-independent object model, and other foundation services. The
idea is that developers will beable quickly to create portable business applications.

Taligent is currently buildinga family ofdevelopment tools for use with CommonPoint, fea‑
turing cpConstructor - a GUI builder - and a C++ compiler, among others. For more informa‑
tion onTaligent and its products, explore the Web page located at http://www.taligent.com.

Template Toolki t
The working prototype of the A N S I C++ Standard Template L ib ra ry is beingdevel‑
opedby Hewlett-Packard.However,HP’s implementationmakesheavy u s eof C++’s
t e m p l a t e feature and relies o n ( indeed i s often the cause o f ) recent language exten‑
sions which m a n y compilers do n o t yet support. Nowa version of the STL is avail‑
able which w i l l compile without a state-of-the-art language implementation. OO
specialist ObjectSpace has released STL<ToolKit>, a commercial version which
actually compiles w i th MicrosoftVisual C++.The MS compiler is unable to compile
the HP code due to i t s incomplete implementation of templates.

In addit ion to ‘aggressively’ t rack ing the ANSI standard, supplying a fu l l tem‑
platised ANSI str ing class with support f o r international str ings,STL<ToolKit>
comes complete w i th special ‘helper algorithms’ designed to make it easy to use.
Alongwith utilitiessuchas64-bit time anddate, andtime zones, STL<ToolKit> pro ‑
vides a set of cross-platform thread, mutex and monitor classes fo r multi-threaded
development whichallow y o u to add lockingto y o u r o w n objects aswell asSTL con ‑
tainers. Another interestingnon-ANSI feature is ‘dynamic allocators’.An allocator
is an encapsulation of memory-model-specific allocation/deallocation primitives
a n d data types. Dynamic allocators allow association of di fferent types of allocator
w i t h containers, on an object-by-object basis.F o r example, y o u could add a custom
allocator that grabs storage f rom an object database instead of the heap.

The l ib rary comes with fu l l source,extensive examples anda user guide. It is roy ‑
alty-free, and is available for Borland,GNU,IBM,Microsoft andSunSoft compilers,
as well as various Cfront implementations. I t ’s e v e n capable of analysing which
parts of y o u r compiler a r e compliant w i th the C++ language specification and con ‑
figuring itsel fappropriately.

If you’re interestedin the STL and genericprogramming,bytewave has an excel‑
lent STL Web site at http://weber.u.washington.edu/~bytewave/bytewave_stl.html.
STL<ToolKit> costs £159 f r o m Power Software,tel. 01224 622201.
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In an ideal
world UNIX

would always
have been

New ( i n i Z c w

Here’s a UNIX operating system that
trounces no t just competitive Intel-based
UNIX, but also proprietary mid-range
systems - at a fraction of their price.

Here’s a UNIX with proven, next
generation ‘SVRS’ technology and straight‑
forward integration to NetWare, for the
power and reliability to r u n mission-critical
applications across industry-standard
hardware platforms.

Here’s a UNIX with the most advanced,
sophisticated symmetrical multi-processing
architecture (SMP), for unprecedented
scaleability.

In short, here’s UnixWare2,fromNovell.
It’s already been recognised by signifi‑

cant systems vendors including Compaq,

Right performance. Right price

made this w a y.
ICL, Olivetti and Unisys. Recognition has
come equally rapidly from over 1000 leading
independent software vendors, including
major database vendors Informix, Oracle,
Progress, Sybase, Unidata and VMark.

Not to mention those most critical of
independent arbiters, the TPC-C and AIM
benchmark surveys. Both of which proved,
without a shadow of doubt, that UnixWare 2
delivers the best price/performance.

Welcome to the ideal world.
To find out more about the n e w

standard in UNIX operating
systems, or for your nearest
UnixWare Authorised Reseller,
call Novell on 0800 666767
quoting Ref: GEN.

_Right now.

N N O V E L L

<& CIRCLE NO. 236



P R O D U C T N E W S
ObjectReuser
ObjectReuser, Hi tachi Europe’s tool for
managing software reuse, has been
upgraded to version 1.1. The new version
provides two new ‘prospectors’ to help devel‑
opers find relevant code in a corporate
library.The SearchProspector provides text
and keyword searching facilities through
documentation and source code; the
Datasheet Prospector displays the key fea‑
tures of a component in summary form,
describing the functionality, interface and
relationships of the object. The product
starts at £7,500 for a five-user license and
currently runs on UNIX workstations and
networks,with a PCversion due November.
Contact Hitachi on 01628 585335.

WorkShop for PowerPC
SunSoft, Sun Microsystems’ software sub‑
sidiary,has promised its WorkShop develop‑
ment product suite for the PowerPC edition
of i ts Solaris operating system. Solaris
(Power PCEdi t ion) is the latest incarnation
ofSunSoft’s multi-threadedUnix implemen‑
tation. SunSoft WorkShop comprises ANSI‑
compliant Cand C++ compilers,productivity
tools, code management tools, and

j ProWorks/iMPact, a tool that enables devel‑
| opers to make full use of Solaris’s multi‑
} threaded kernel. An Early Access version

wil l beginshipping at the end of the summer
- call 01494 472900 for details.

Magic Software Enterprises has shipped
Magic Version 6, a major new release of i ts
flagship cross-platform development product
that combines a new Windows front end
with its existing table-driven RAD method‑
ology. Bruce LomaskyusedMagic to win the
1995 EXE Software Developers’ Challenge ‑
proving that it does the trick. Pricing starts
at £2,250 for a single developer version.
Phone 01344 303045 for more information.

Cadre’s ObjectTeam/ProDev
Cadre Technologies has released Object‑
Team/ProDev, no t a manifestation of its
CASE diagramming tool ObjectTeam, but a
set ofdebuggingand static analysis tools for C
andC++.At the moment it’s only available for
Solaris and HP/UX, but ports to other plat‑
forms are planned. ObjectTeam/ProDev
includes a source debugger, a static code
analyser,a C++ class browser,a testing tool, a
performance analyser andcompilers for Cand
C++. The product was jointly developed with
Silicon Graphics. Cadre can be reached on
01344 300003.

10

CD-ROM++
A n e w range of
interactive soft‑
ware training CD‑
ROMs has been
launched by train‑
ing video special‑
is t Burgess Video
Group. Two of the : declared by “
twelve titles in the :
range of CD‑
ROMs m a y be of
interest to pro‑
grammers looking
for a quick and cheap introduction to C/C++ pro‑
gramming: Programming in C and Programming in
C++.

Each CD contains video and audio clips, plus ani‑
mations to steer you through assorted language top‑
ics. Programming in C covers control structures, relational operators, logical operators,
conditionals, data types, formatted output via p r i n t f , arrays, strings and pointers, plus a
variety of practical programming tips. Programming in C++ deals with more advanced fea‑
tures such asstream input and output, default function arguments, variable declarations and
scope, macro vs. inline functions, the c o n s t qualifier, overloaded functions, references,classes
and member functions.

Also of use might be Visual Basic 3.0, an overview of the VB programming environment
covering properties, forms, buttons,VB program structure, dynamic vs. static variables, tool‑
boxes and more.

The CD-ROMs cost only £39.95 each, or £79.95 for any three - at this price don’t expect to
see Bjarne Stroustrup explaining the design and evolution of C++. However,with around six
hours ofmultimedia trainingmaterial oneach CD-ROM,the series may well bea viable alter‑
native to expensive training courses. For further informationring01874 611633.

nce t o a
Function:

The original parameter can be

r e l e r e n c e parameter i s not

Persistent Objects
Object Design has announced ObjectStore 4.0, an e w release of o n e of the most
mature commercial OODBMSs.Version4.0 provides customers wi th standarddata‑
base requirements such assecurity, while giving them a major increase in scalabil‑
i t y and performance - the latter often cited as one of the disadvantages of usingan
object database. The database is designed to be easy to administer a n d deploy
across mul t ip le client/server systems.

An impor tan t enhancement shipping w i t h vers ion 4.0 is grea te r suppor t f o r
large-scale applications.This isprovidedby concurrency control, a multi-threaded
architecture enabl ing symmetric multi-processing and asynchronous I /O ( w i t h
inter-thead locking to serialiseclient interactions wi th the server) , and improve‑
ments to ObjectStore’s support f o r ‘collections’,groups of relatedobjects. The new
version also includes increasedrel iabi l i ty and security capabilities, such as archive
logging,distributedbackups across mult ip le ObjectStore servers,and an expanded
security model that gives users m o r e control o v e r the ‘granular i ty ’ of data access
privileges.

ObjectStore is at the co re of Object Design’s ObjectStore Component Architec‑
ture (OCA), an o p e n framework of products and tools that provides connectivity to
legacy systems and RDBMSs. OCA consists of the ObjectStore server itself, client
software fo r C++, SQL and Smalltalk applications, and ObjectStore Gateway, an
interoperability tool enabling transparent access to relational databases residing
on Unix and PC platforms.The client software and Gatewayw i l l be available in the
second h a l f of 1995.

ObjectStore 4.0 is available direct ly f rom Object Design, pr iced from £3,300. It ’s
offered in i t ia l ly f o r Solaris, Windows NT and HP Unix, w i t h versions fo r OS/2,
Win32s andother Unix implementations imminent. ObjectDesignc a n be contacted
on 01793 486111.
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Watcom C/C++ 10.5 NEW}
Increases your Competitive
Advantage with New Version of
Award-winning Development System
Watcom C/C++ increases your competitive advantage in the development of
high-performance, multi-platform 16and 32bit applications. The integrated
development environment simplifies application development and makes it
easy to exploit the power of Watcom C/C++. In a single package,Watcom
C/C++ provides acomprehensive development environment with the tools,
SDKs and libraries you need to create powerful 16and 32bit applications
for popular PCplatforms.

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

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

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

A c c e l e r a t eYour Windows Development
For rapid 16and 32 bit Windows development, Watcom C/C++ includes the
Microsoft Foundation Class (MFC) libraries and Visual Programmer (VP) by
Blue Sky Software. VP is a fast MFC code generator for quick, easy and intuitive
development of Windows applications. With VP, application user interfaces are
designed visually using point-and-click interaction. Functional preview mode
allows for quick testing of the user interface.

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

WatcomC/C++ 10.5. Isn't it time you increased your
competitive advantage?

cq \imited Time Competitive Advantage Otter ‐ Watcom C/C++ 10.0
Watcom C/C++ version 10.5 CD-ROM Edition:

| Watcom C/C++ version 10.5 CD-ROMEdition: £239 Watcom
5 Upgrade (torregistered owners of Watcom C/C++): £116 A Powersoft Company

WatcomEurope Ltd. Windsor Court,KingsmeadBusiness Park,HighWycombe, Bucks HP11 1JU,UK. Phone: +44 1494 £55599 FAX: +44 1494 555595. Watcom InternationalCorp. 415 Phillip Street,Waterloo, Ontario,Canada
N2L 3X2. Phone: (519) 886-3700 FAX: (519) 747-3871. Watcom and the LightningDevice are trademarks of Watco'n Iniernational Corp. BLUE SKY SOFTWAREand VISUAL PROGRAMMER are trademarks or registered
trademarks owned by Blue Sky Software Corporation. Other trademarks are the properties of their respective owners. © Copyright 1995. Watcom International Corp. *Get started with Windows 95 development using
WatcomC/C++ and the pre-release vers ion of Windows 95. All registeredWatcomC/C++ 10.5developers are entitled toa free version 10.6 update, afterWindows 95 is released.



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
oremail editorial@dotexe.demon.co.uk Unless your letter is marked ‘not for publication’,
it will be considered for inclusion. Letters may be edited.

Balls to Jules
Dear Sir,
I just read Jules’ item on robots (Mayhem,
EXEJuly ’95) with great interest. I may be
wrong, but I don’t think Jules has ever rid‑
den a unicycle himself. My suspicion is
aroused because I’m learning myself (have
been for over two years), and some of the
things he suggests aren’t quite that easy.
You'll be amazed at the amount of force
required just to go forward after that ‘lean
forwards’. Most of the energy (I found) was
spent pushing the backward-pedal to stop
the forward pedal shooting away. ‘Stopping
would have the same little jiggle’ - huh!

As for load carrying, and dynamic sus‑
pension, again I think that this is a tal l
order. Balance is very critical on a unicycle,
particularly because in addition to coping
with changes, you have to make sure you
make the right correction, otherwise Splat!
To be able to cope with someone puttingon a
heavy load, you’re going to have to be very
accurate in your predictions, and particu‑
larly with weight changes.

The biggest problem, in this varied
world, is going to be people. When you're
unicycling along, and someone steps out in
front, a person can stop, put down his legs,
and all is well. A uni-robot would have to
reverse direction, if it hadenough room. But
what if it tripped? It can’t pick itself (or its
load)back up. In additionto ‘beep,beep’, and
‘oops’, i t l l have to have ‘heeeeelp!’.

So, the instant suggestion is that it will
need retractable legs soit can stop. But the
main idea that I think is essential, and will
change some of the problems,is to use aball,
not a wheel. Turning on a unicycle is amat‑
ter of twisting, losing balance, and then
twis t ing again while moving the wheel
underyourself to restorethe balance.With a
ball, you can ‘just’ rotate it in any direction
required -just abit ofcomplex mathneeded.

So, good luck, I ' l l buy the 100,000th one
of the production line. But you're crackers.

Matthew Jones
CIX
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I think you're taking this too seriously. I
u ro te it because it 's funny, n o t because
it 's a viable machine.

You may beamused to know that I’ve
j u s t h a d some m a i l froma robot engi‑
neer. He raiseda lot of objections, none
of which I w a s unable to field, b u t
missedthe bigclincher. You ledwith i t .

You need enormous p o w e r to make
this work, a n dthis applies in p o w e rsup‑
p l y, power conversion, a n d even main‑
ta in ing the frictionwith the ground.

The balance issue isn' t as tough as
y o u think. There's a huge body of math
dealing wi th reactive control systems.
Copingwith a n e w load, or a skip across
the ground, or any of the other unpre ‑
dictable effects is tough, but no t neces‑
sarily impossible...

You're n o t the first person to suggest
usinga ball, but there's a terrible prob‑
lem with gett ing the power in, and y o u
do need some method of mak ing the
vehicle rotate. On a unicycle,y o u do this
by waving y o u r a r m s around, the same
way a cat r ights itself. Ona robot, y o u
c a n have a flywheel doing the samejob.
Greatplace top u t the batteries. :-)

Jules May

Anders: A tweak too far?
Dear Sir,
SoAnders Hejlsberg says he is planning to
add garbage collection to Object Pascal as
implemented in Delphi (The Delphi Man,
EXE June ’95). | trust he can be dissuaded
fromthis course. I have noticedthat one thing
that distinguishes languages and develop‑
mentsystems thatget thejob done fromthose
that get the job doneproperly is the presence
of garbage collection in the former. However
well-written the garbage collector is, there is
always an unacceptable performance over‑
head. This is why industrial-quality systems
are always written in C and C++, and proba‑
bly why Eiffel - to take one example of a
‘trendy’ language - isn’tgoing anywhere.

If Mr Hejlsbergpollutes Delphi with this
over-rated technique, he will reduce it to the
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same levelasall those Basicvariants they call
‘Visual Programming Environments’, and he
will have lost a great opportunity to improve
notonly Borland’s fortunes,but also the stan‑
dard of so-called ‘corporate’ programming.

S. J. Fish
Dorset

Linux
Dear Sir,
OK, EXE Magazine has its Unix coverage ‑
but what about Linux? This mus t be the
most exciting Unix variant for years: the
price is right, the take-up is huge (especially
with the interest in the Internet) and what
hasEXEdone about it?Diddleysquat. I sup‑
pose, as usual, the commercial pressures
from your advertising department prevent
you from featuring it.
Yours in disappointment

DennisSmith
Hul l

Mr Smi th is qu i te w r o n g to suggest
t ha t advert is ing p ressu res have
dictated o u r coverage of L i n u x o r ,
for that matter, anything else. He m a y
rest assured that EXE’s editorialdept is
entirely free from such p r e s s u r e s ‑
we wri te about whatever we feel is of
interest a n d value to o u r readers.

However, I take h i s p o i n t about
L i n u x coverage, a n d promise to look
into the matter. I f anybody out there is
b r i m fu l l of L i n u x knowledge, a n d
would consider w r i t i n g an art ic le for
us, please do get in touch: o u r contact
details a r e on the Contentspage - Ed.

Name game
Dear Sir,
Will Watts seeks analternative name for the
Information Super Highway (SoapFlakes,
EXEJune ’95). He fails to mention either of
the obvious and generally adopted solutions:
1) omit the word ‘Super’ and 2) ‘infobahn’?
This last has the added meri t of being
witty... nearly.

Ken Paisley
Internet address supplied
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Paradise No.
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-E1.
Microsoft Visual Basic Professional

MSVVBP3100-E1 ....
NetPack Professional for Windows

CRNPV3100-E1 ...
PDQCOMM for Windows

CRPCW3100-E1 ... a s s t

QuickPak Professional fo r Windows
CRQKPW3100-£1.....

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-E “

Accusoft Image Format Library Win
ACIWS53100-E1 .....

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

C-tree Plus
FACT+3100-E1 .....

CodeBase V5.1
$QCOD3200-E1 ......

CodeServer
SQCSD3100-E1 ...

Greenleaf CommLib V5.1
GRCLA3100-E1 .....

IBMC Set++ fo r OS/2
1BM30H1758-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++ V 1 0
WA32T3100-E1

Client/Server
Borland Delphi

BORDE8888-E1 .....
Clarion f o r Windows

CLCWN3100-E
IBM VisualAge

IBM17H75S03-E1
PowerBuilder Desktop f o r Windows V4

PSPBD8888-E1 £ 4 4 9
ProtoGen+ Client/Server Suite

PDPCS3100-E1..
Watcom SQL V4.0 for Windows

WASW43100-E1

Puradise’
HAS

ARRIVED!
Paradise No.

Communications
PROCOMM Plus f o r Windows

DAPC23100-E1
Disk Management

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

Codewright
PCCW33100-E1....... £ 1 5 1

ED-the programmers editor for Windows
LXEDW0002-E1....... £ 1 3 6

Multi-Edit for Windows
ACME3100-E1 w n c o c n n r n n e n r n n n n n c e 143

Compression Plus 4
ETCPW3100-E1

Salford FTN90 Entry Level
SASEL3100-E1 . 92

Doc-to-Help
WTDHO0250-E1

ForeHelp
FFFHW3100-E1 .........

Help Magician P r o
SWIHM3100-E1........

RoboHelp
BSR33100-E1 .......

Windows Help Magician
SIWH23100-E1

Install Professional
KDINP3100-€1 ......

InstallSHIELD f o r Windows
SGISW3100-E1

PC-install for Dos &Windows

Blinker

Name

Company

I t 's ready !
“Windows95
Special Offer

On ly
£66.95 Windows 3.1

U p g r a d e
£135

DOS Upgrade

Available on
4 t h September ‘95

IBM OS/2 Warp V3.0
IBM83G8102-E1 n o n OT

Dan Bricklin’s Demo ll
LISBD3100-E1

Dan Bricklin’s demo-it!
LIDDW3100-E1

Microsoft SourceSafe
MSMSS3100-E1

MKS Source Integri ty for Wi
MKSID3100-E1 .......

Versions/VB
SBVVBW3100-E1 £ 6 8

Chameleon TCP/IP w/Maintenance
NMCTM3100-E1

Crystal Reports Professional
CSCRPW3100-E1 ....

Flipper Graphics Library V6.0
PWFLIO200-E1

FUNCky I  Library
HJFL20250-E1

InfoModeler Desktop
ASIDI3100-E1

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

© Please send a catalogue to me.

Address

Post Code |_| | _ |__

Telephone

or fax t o : 0161 7284017
Programmer's Paradise ( U K ) Limited * 1st Floor, 217 Worsley Road

Swinton, Manchester - M27 5SF
free ordering: 0500 284177 « telephone: 0161 7284177

Prices do not include VAT or delivery. Please check prices at t ime of order as pr i ces are subject to change.
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ReusableComponents
for Dateand Time Management.
Calendar Widgets; a set of SheridanReusable Components," is perfect for visually
displayingdate-and time-related information.Calendar Widgets consists of four
controls: MonthView,YearView, DateComboand DayView.They are supplied as
version 3Visual Basic*Custom Controls(.VBX)and 16-and 32-bit OLE Controls(.OCX).
Calendar Widgets is ideal for Personal InformationManagement(PIMS),data entry,
accounting, billing,project management,or any other application requiringentry of
time and dates.

MonthView
* Displays 1,2,or 3months atatime

-Not limitedto asingle month.When checking
dates, you can see dates for previous and/or
next monthswithout scrolling

»Date range:January 1,100to December31, 9999
-Can make range smaller to force selection from
aproscribed range

»Can alter the visual display of months,days of
week or days
-Allows you to set pictures for holidays or
special events

-Color code days like Saturdays and Sundays.
-Translate Day ofWeek and Monthheadings
into any language.Defaultsto system settings

-Add pictures to each month
»ImplementsSheridan’s new StyleSet” feature

- Create StyleSetswith specificBackcolor,
Forecolor,Pictureand Alignment properties
and apply to multiple objects likedays and
days of week

* Singleor Multi selectionofdays
»Fullmouse and keyboard support
* Vertical or Horizontalorientation

-Multiplemonths can belaidout top tobottom
or left to right

* Disable individualdays ofweek and individual
days
-Restrict date selection to only valid days

»Adjustable first day of the week
-Customize tofit specialized or international
calendars

* Optional “Selected Date” and “Today's Date”
buttons

CONTENPORARSoper

DayView
* Time-ordered tasks

-Methods for easily adding,changingand removingtasks
* OptionalTimeSelectionBar

-Gives acolor-coded thumbnail view of the entire day's
tasks

-See scheduled tasks even when the time is not in view
-Clicking onatime immediately selects and scrolls
that time into view

* Specify Duration fill pattern and color
-Shows free and scheduled time ataglance

»Add pictures to tasks
-Picturescan show analarm is set or special
reminders for tasks

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

«Time intervals
-Display time in units of 5, 10, 15,30or 60minutes

»A12 monthcalendar with the features ofMonthView
»View 12monthsatatime

-Easyselection ofdates within the year
* Specify beginningmonth

-Makesit easy toview customizedfiscalcalendars
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* DropDown calendar
- Afull-featured calendar with the features of
MonthView

» Masked input to control how dates are entered.
Choose from the system default, apre-defined
mask or enter your own

* Spin buttons
-Automatically increments or decrements
the date

-Spin buttonscan change the entire date or
only the month/day/yearcomponent

»+/- keys change the date like the spin buttons
-Easykeyboard interface

»Adjust the edit height of the combo
»Adjust the height and width of the dropdown

-The dropdown calendar can bemade wider
for easier date selection

ONLY

J  9 9  ‐
plus VAT

ORDER HOTLINE
(01727) 811999

:

Calendar Widgets, StyleSet, Sheridan Reusable Components and the Sheridan logo are trademarks of Sheridan Software Systems, Inc. Microsoft and Visual Basic are registered trademarks of Microsoft Corporation. © 1995, Sheridan Software Systems, Inc. All rights reserved.



BetaTimes
The final =.
release of

Windows 95
should beon the shelves
in less than a month ‐ but
some developers have

been using betas for more
than a year. DavidMery
asked them how they got

on.

Wha t aid y o u do i n t h e
Windows® 95 B e t a , Dadd y?
a

Windows 95is the largestcommercialbetaever.
Starting with Beta 2 aka ‘M8’ aka ‘build 347’,
more than 400,000 beta copies of the operating
system were sold to developers worldwide: it
was muchmore thana sneak preview or a stan‑
dard beta test procedure. By now most of you
will already have received the pre-release ver‑
sion and the most fortunate, members of the ‘a
beta a week’ club, will be working on release
numbers greater than 900. M8 was build 347
and the pre-release is 490.

EXE intervieweddevelopers who have had
exposure to Windows 95 in order to learn the
opinions of the people that will make it a suc‑
cess... or not (see box ‘Interviewees’).To our sur‑
prise, this very large beta programme seems to
havemissedout (accidentally?)somebignames.
JackGrimes,DirectorofTechnology Evaluation
at Taligent, told us: ‘We are not yet working
with Win96 [sic]. We only received the beta
release a few weeks ago. Wehave done proto‑
typing onWindows NT and hope the work will
carry over, but haven’t done any realwork yet.’
Taligent has announced that it will release a
version of CommonPoint, its framework based
development environment, forWindows 95and
Windows NT.

Main issues
The most common problem with which the
developers weinterviewedwere faced with was
the differences in the Win32 API betweenWin‑
dows 95 and Windows NT. Two other issues
concern most developers. Dave Harris points
out that ‘we'vebeenconcernedaboutvarious 16‑
bit third party DLLs we've been using. It has
proved hard to get hold of 32-bit versions’ and
David Morgan had some problems with the
‘headers suppliedbyMicrosoftwhichwouldnot
compile’.

Apart from these general issues, most com‑
ments are relateddirectly to the type ofapplica‑
tions developed,or to the historyof the company.
For instance, Matthew Jones states the main
issues asbeing: ‘... the mammoth task of sup‑
portingOLE, and all the other modern extras.

OurmainapplicationstartedwithWindows 2.0,
soit’s not theeasiest thingto convert (beingraw
API).Weare therefore goingto doamajor refur‑
bishment for Win32, to start with a new shell
(probably MFC), and then move the old opera‑
tional code into that.’ Laurence Shafe is con‑
fronted with different problems: ‘We already
havea32-bit,mu l t i t a s k i ngAMcode basedevel‑
oped for OS/2. We do not have a Windows 3.1
product soour main issuewas the conversion of
AM fromOS/2 to 32-bitWindows.’

Harrisfinds problemselsewhere: ‘Youneed
to pay more attention to the application frame‑
work.MFCis theproblem.At the same time [we
moved to Windows 95], we decided to discard
our old, in-house, tried and tested class library
in favour of MFC and VC++. This issue
swamped everything else as it meant we were
doinga complete rewriteanyway.”

Specific features
Taking advantage of some specific features
means losingin termsofportability.All respon‑
dents have gone that way: most applications
will r un onbothWindows 95 andNT,but defi‑
nitely not on Windows 3.1 with Win32s. The
subset is just too limited.The exception is Clar‑
ionWorks which will also work onWin32s but
without the IDE.Win32sperformanceis also an
issue.

The implementationofWindows 95specific
features goes from none ( ‘At present, we have
gone for compatibility for the August launch
simply because we do no t view the user base
beinggreat before 1996’says Toms) tojust what
is supportedbybothWindows95andNT (‘noth‑
ing that wasn’t in NT already’ according to
Pietrek),to many. Support of the registry is the
first feature to be implemented by most devel‑
opers: it is needed for the Windows 95 logo
scheme. Other features of interest include new
controls,OLE2,multi-threading, file properties
and longfile names.

When their application(s) run onNT, some
take advantage of its specific features. Beame,
for instance,insistson‘security features ofWin‑

1982 oe mM 985S targeted at the Intel286 proc ‘MS-OS21.0 released without aGUI
as 0S/2 PresentationManager MicrosoftPresspublishes Inside

VisiCorp demonstrates VisiOn, a Windows 1.01 releasedwith announced. ‐ 0$/2written byGordonLetwinwith
GUI for the IBM PC,at the Comdex. automatic tiling, popupwindows, a Windows2.0ships wih Gvetanaag a foreword byBillGates (Chapter 3 :
BillGates is attending. system menu composed of three windows and support for EMS, istitled The OS/2 Religion’). ‑
s e e lines (the ‘three slice toaster’) and ; MS-OS/2 1.11983 the MS-DOS Executive to launch 1988 IntroducingPresentationManager. _
‘Microsoftstartsworking on Interface Piograms. 4 :Windows/386 released

ai 987 Uses the virtual 86modeof the 386
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MS-OS/2 1.0announced.
re-emptivemulti-taskingOS _
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OEW for C++
Engaging to Warp

Boost the pace of your C++ development from impulse to warp
speed with Innovative Software’s OEW V2.0, The Object
EngineeringWorkbench for C++. OEW V2.0 now more than
ever before propels software development light years ahead
of using conventional development tools. Complete “forward
and reverse engineering” capabilities deliver dramatic increases
in developer productivity and team communication throughout
the life of the project.

OEW provides a road tested working solution for object‑
oriented analysis, design, implementation and documentation
for C++ based applications.

OEW V2.0 completely supports all AT&T C++ 3.x standard C++
compilers and easily integrates popular class libraries. With
just a simple click of a mouse you are expertly importing and
exporting entire programs in and out of OEW.

OEW International
Innovative Software GmbH ©+49 69 236929 Fax +49 69 236930

If you are using ObjectStore™or POET™, OEW will manage
your entire database schema design. The advanced code
generator and symbolic parser technology handle the C++
language extensions, container classes and types used by these
OODBMS. Object Engineering and software re-use are a
breezewith OEW, because you benefit from the total support
throughout your engineering cycle.

OEW V2.0 isavailable for Windows™ 3.x, Windows NT™3.x
and OS/2™2.x. All versions include a context-sensitive online
help system, a comprehensive tutorial and various example
projects based oncommercial class libraries.

If you are building software using the C++ programming
language, explore the new frontier of software development.
Join the thousands of productive OEW users around the world.
Call N o w for more details.
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Switzerland - ProArt Informatik ©+41 319712373 Fax +41 31 9712307
UK- Silicon River ©+44 181 3177777 Fax +44 181 3167778
USA, Canada - Terasoft ©+1 508 6348400 Fax +1 508 6348236

nnovative Software is

208:
OBJECT DESIGN

106-108PowisStreet
London,SE 186BG.

England
Phone 00-44-181-317-7777
Fax00-44-181-316-7778

OEW Small Project Version - FIP server: 141.2.66.10, domain: fp.wiwi.uni-frankfurt.de, directory: /pub/oew



dows NT ( n o t there in Windows 95) and file
properties’. Zwicker also points out ‘NT ser‑
vices andNT event manager’.

95better than 3.1?
When asked if there was any compellingtech‑
nical reason to move from Windows 3.x to
Windows 95, the answers were not aswarm
as one would have expected. Jones just says
that there was no reason. Morgan is more
moderate: ‘sort of - it’s more toWin32 in gen‑
eral. It’s a more robust environment with
improved functionality of the API. There’s no
limitationof memory size.’ Beame is nomore
convinced: ‘with a multi-threaded NFS, we
have greater speed. Other than that, I see no
reason to move.’ Harris just found that the
movewas simple: ‘it was relativelyeasy, espe‑
cially given our switch toMFC’.

Toms is among the enthusiasts: ‘The
advantageofaflat memorymodelin our appli‑
cation is tremendous and means that our
database (typically 20 M B ) can be mapped
directly intomemory’.Shafe goes over the top:
‘We regardWin 3.x asunsuitable for mission‑
critical client/server application because of its
poor stability, lack of memory protection and
unsatisfactorymultithreadingfor communica‑
tions.Windows 95solves all these problems.’

When trying to pinpoint difficulties and
positive discoveries, once again the answers
were far fromuniform.Perhapsbecausedevel‑
opers stress certain functions of the operating
systemdependingontheir applications.Lynch
found that ‘the lack]ofmulti-taskingand the
resource handling problems were the biggest
restrictions inWindows3.x.Windows95deals
with both reasonably well.’ But Harris is of a
different opinion: ‘The multi-tasking is still
poor; the resource limits are still there, just
raised; the OS is still unstable (especially if
youareworkingonbuggyhalf-finishedapps).’

Beame did find the resource problem
solvedbutheencountered‘severalothermajor
problems.Wehaveseenmanyusers endup in
MS-DOS virtual memory compatibility mode
because of anti-virus programs, mapping
BIOSesor other unknownreasons.Whenthis
occurs, most ofthebenefitsofWindows 95are
lost’. Beame explains that these situations
often prevent Windows 95 from using its 32‑
b i t disk drivers to access the pagefile and
instead force it to gothroughMS-DOS. Since

shadowing,colour icons, listboxes,
buttons and palette management.

‘MS-DOS is non-re-entrant, you can never be
guaranteed that you can page memory. So if
your machine is running in “MS-DOSVirtual
CompatibilityMode”,allVxDs are locked into
memory and most of the memory allocation
routines cannot becalled arbitrarily aswhen
you are in 32-bit virtual memory mode. This
usesup your memorya lot faster thanin 32-bit
mode. It alsomeans that you losethe ability to
multi-task when an application is waiting for
disk I/Oto complete.’

Another issue specific to Windows 95 is
thunking, that is calling a 32-bit API from a
16-bit application or vice-versa. Trevor
Thomas comments: ‘Slow thunking is cer‑
tainly anissuein Windows95,and 16-bitapps
certainly seem to hit the system in build 347,’
Shafe believes it’s a short term problem: ‘We
runamixtureof 16-bitand32-bit applications
withnoproblems.Obviously intimateassocia‑
tion, suchascalling aDLL,requiresbothto be
32-bit. We do not recommend 32-bit to 16-bit
thunking. Webelieve the transition to full 32‑
bit will be rapid and end-user driven, espe‑
cially byOffice 95.’

Development platform
I had expected everybody to develop directly
on the latest Windows 95 beta. Far from it.
Toms is working on aWindows 95 platform
but still usingM7. Morgan was also working
withM7but ‘thesecondbetahasjust arrived’.
Harris and Zwicker have received the M8
beta. Zwicker is working mainly with ‘NT
Workstation/Server’. Shafe is moreup-to-date,
with build 501. He’s using ‘Windows 95 beta
andWindows NT Workstation with OS/2 and
Windows NT servers. No Windows 3.x in‑
house’.Beamehasbuild950 re2whilePietrek
has build 950 r3. Beame develops: ‘Windows
95 onWindows 95,Windows NT onWindows
NT andWindows 3.x onWindows 3.1’. Same
goes for Pietrek: ‘Some of ou r team run NT,
others runWindows 95. It helps keep things
compatible across our NT andWindows 95
versions.’

Obviously the earlier the beta developers
started with, the more problems it generated.
Beame had the most troubles caused by the
changes in betas: ‘We have to support users
with “The Final Beta” (build 347) and what‑
ever the current build was. This was almost
impossible. Some of our applications require

MB.Featuresfaster, improved ‑
printing andfile-handling.

PEATU n e
build501towork and thus
most of our beta testers
can’t r u n the programs,
because they are at 347’.
Pietrek comments: ‘Things
changed.Wedealtwith it’. Shafe is more posi‑
tive: ‘Wehad some gotchas and some missing
functionality early onbutsince January it has
beenfine.WehavefoundWindows95remark‑
ably stable since beginningof 1994.’

But trackingWindows 95 betas was not
the only issue as points out Harris: ‘All the
betaswegot were goodenoughto use.A bigger
issue was the betas of VC++, where webadly
needthe new stuff(egtoolbars)ASAP. I think
it is shockingthe way MFChas laggedbehind
the capabilities of the OS, for example in the
area ofOLEcompoundfiles.’

The market
What will happen to the different flavours of
Windows and OS/2? For once there seems to
be a consensus. Windows 3.1 will disappear
but it will take some time. Windows 95 will
make it on workstations, at least for a few
years. NT will be the big winner. And OS/2
will remain in anichemarket.

Beameis of theopinion that ‘NTwill never
replaceWindows 95forhomeuse,sincegames
won't run . NT will take over the corporate
market.’ This is further emphasisedby Toms:
‘We expect Windows 95 to become the “desk‑
top Windows”, with NT being positioned as
server. OS/2 will become marginalised and
possibly disappear in 3-5 years unless it posi‑
tions itself purely against NT and ups i ts
price/functionality. Windows 3.1will disap‑
pear in asimilar time frame.TheWindows3.1
market will continue, although ever-shrink‑
ing, just as we still find the occasional user
who runsWindows3.0or,heavenforbid,plain
ol DOS.’

Others expect a shorter life for Windows
95. Says Lynch: ‘Windows 95 and NT will
move closer together and NT will possibly
acquireWindows95-style interface.One ofthe
objectives forWindows95seems tobeto act as
a lever to increase the numberof applications
that r u nonNT.OS/2 is surely enteringa crit‑
ical phase. I cannot help feeling that the ini‑
tiative is about to pass to Microsoft for good,
and that OS/2 hasmissedits chance.This will
be a shame, as the supremacy of Microsoft

181993
begiinning TheMS-DOS Executive is replaced ATM and REXxX languageadded. Win32s : .

“cut itsWindows_oesagntengeee byFileManager and Program EndofMSinvolvementwith OS/2. SubsetofWin32 forWindows3.°
‘person.Therewere about 200 Manager. InStandard Mode, Hi 992 Windows NT3.1 :
developers in the OS/2 team supports ExtendedMemory up to 16 32-bit preemptivemulti-taskingO/S._

MBin EnhancedMode: virtual Windows 3.1 introduces True Type Multi-platform, runson Intel386,m990 memory. fonts, OLE,munebetter MIPSandAlpha. :
: In six weeks, 500,000 copies are network support. Real Mode i n t
: announcedandships shined. abandoned aditsforHii nieoH
c a OS/2 1.3reduces RAD requirements __Microsoft positions Chicago and working techn :

: Cairoat itsDeveloper'sConference. =
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No matter how they misspell i t , it's still n o t 5
portability. At Zinc, we understand that porting iS
the last 20% o f your code t a k e s 80% o f your t i m e . .

A few words from ou r c o m p e t i t o r s : ; a e ¢P Only Zinc offers complete portability. | z

With Zinc® Application Framework” you can g
develop on the platform you prefer. And s i n c e 7

Pp rtabIty. Zinc is the only one that delivers 100% portability, e
xyou'll have your application on other platforms as =

fast as you can recompile. It's part of what makes a
° Zinc the mos t product ive ‐and affordable‐tool a &

>rt I Ity. programmer can use s

>
Productivity that leads to oppor tun i ty. é

Pp b | Portability is just one road you'll find a little :
[e)r t ty. eas i e r . Zinc z ips through tedious tasks with C++ 3

object o r i e n t a t i o n and a u n i q u e visual develop- &

m e n t tool. Globalizing your application is as easy
Pp r i ab it as translating the text. And Zinc is the only prod- :

Oo l . uct that supplies 100% of the source code. Z
It all adds up to productivity. Which means z

more profitability. Which is a concept we proba- 2
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ime &Whiteside, a
munications, is a

TCP/IPapplications. Its so
dows, NT, NetWare
founded the company
seDave Harris, Serif

develops andmarkets a rangeof DTPapplica‑
tions. Serif’s flagship product, PagePlus, is adesk‑
top publishing application. Dave Harris developed
TypePlus, which wraps text aroundcircles and spi‑
tals, and TablePlus, which formats tabular data.
BothworkwithPagePlus.

Carl Beame
Chairman.

it. Apart from ensuring
95-specific development| d

Barry Lynch,TopSpeedSoftware
TopSpeed has opted for a two stage release.Clar‑
ion for Windows 1.5which is planned for the endof
August is a hybriddevelopment systemthat runs asenton Windows 3.x, and 32-bit on Windows 95 ‑

Windows NT. It contains both 16-bit and 32.
rs that will produce true .EXEs for allof th

aboveplatforms plusWin32s.Subject sr
restrictions imposed by the OS,
fromasingle block ofsource code.Tofacilitate thi
Windows 95 controls have been cloned to 16- bit
and normal VBXs are supported under 32-bit. OLE
is not supported, nor are OCX controls. This latter
restriction isclaimednot tobeimportantwith the 32‑
bit VBXs support.
Clarion forWindows2.0, a32-bit only systemfor

Windows 95 and WindowsNT is planned for mid‑
96. Itwill havecomprehensivesupport forOLE2and
OCX. BarryLynchis the MDofTopSpeed.

may not be used for the greater good in the
longterm.’

Pietrek concludes that ‘Windows 95 will
take off,butafterseveralyearsNTwill start to
take more andmore of its market share.’ And
Harris: ‘NTwill supercedeWindows95within
a couple of years, onall but the smallest plat‑
forms.’

Windows 95 logo
Microsoft has created the Windows 95 logo
scheme. In order for anapplicationtocarry the

Userinterface improvements
(recyclebin, undo for file
operations...)
MS-DOSsupport improved
(CONFIG.SYSand AUTOEXEC.BAT

Thanks to all the above for taking time to answerour qu

DavidMorgan, ISE
DavidMorganworks for Ber
ISE. Meyer isthe inventor¢
fel language. It'sawidely u:
puting language.

MattPietrek,Nu‑
Nu-Mega develops the Bout
Ice family of products. Versions
forWindows95andNTare inthework.Matt Pietrek

nts developed Application
r (AM) for OS/2 in 1989. AM is a
er development tool, aWindows 95 and

wsNTversion is planned to be release in
r LaurenceShafe isCEOofstrategy.

RJC Microaidspecialises in
industry.The app is

multi-threaded operation ina flat
lel.

Zwicker,Gradient
Gradientspecialises inDCE(Distributed
Environment) offerings. Gradient d
DCE, an OSF DCE‘secure core’ cli
dows DLL. Dave ZwickerisVP
Gradient.

logo on its packaging and marketingmateri‑
als, it must satisfy various requirements. It
must r u n successfully on NT as well as on
Windows 95, applications dealing with files
must have both OLE 2.0 container and/or
object support and OLE 2.0 drag-and-drop
support.

There are six other requirements: the
whole was known as ‘the magnificent seven
requirements’ but a Plug and Play event‑
awareness recommendation added more
recentlymakes this nickname looka bit silly.

support,vi
TrueSpeech voice

1995

persession...). Me.
IncreasedDeviceContexts resource :

limits from 150 to 4000.
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On the question of

whether NT support is a
problem, the answer is a
unanimous ‘no’. For
instance, Harris says: ‘We
expectNT tobecomeimportantwithin the life‑
time of our forthcomingproducts, soweought
to copewith it anyway’ andLynch:‘asrunning ©
onNT is always an objective, this was not an
issue’ or Jones: ‘it’s a good thing (says an NT
user).”

BeamehasnoproblemwithNT: ‘since the
requirementsallowsfor operatingsystemspe‑
cific programs to not have to conform’,OLE is
anothermatter:‘butOLEcompliance for every
application (we ship about 40 apps) is a big
problem.’ This is further emphasised by
Lynch: ‘The extensive list of requirements for
the use of theWindows 95 logoseems to be in
the best interest ofMicrosoft rather than any‑
one else. Some of the requirements are not
really related to the OSat all but are an
enforcement of Microsoft technology stan‑
dards, such as OLE and OCX. Naturally
Microsoft applications comply and carry the
logo. Competitive products not carrying the
logo will automatically appear inferior to the
buyer,eventhough themissingfeature(s)may
not be at all important to him. And possibly
difficult to implement by the manufacturer or
even irrelevant, eg32-bit VBX support pro‑
vided insteadofOCX.’

For Pietrek the logo itself is not an issue:
‘Wedecided “Screw the logo”.’

One for all, all for one
Windows 95 is now a few days from final
release but quite a few developers are still
strugglingwith the betas, some evenwith old
betas. It will take time for allWindows devel‑
opers to finalise their applicationsonthe ship‑
pingWindows 95 code. For the ones still in
early developmentphase,let’shopethat allthe
tools which should be released soon will ease
the support of all the logoprogramme require‑
ments.

With the expectation that NT will soon
overtake Windows 95, some tough decisions
must bemade. Implement all specificNT fea‑
tures relevant to one’s application, such as
security andUnicode,and r u n in a ‘degraded’
mode on Windows 95, or wait and plan
enhancements in afuture upgrade? a

March: Beta 3 or M8of Windows95
Sent to 50,000 beta testers.
Beta of Windows 95ResourceKit for

Windows95 PreviewProgram
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ompuServe’s Graphics
Interchange Format (G IF )

| has been the popular stan‑
dard for storing graphics
images since its develop‑
ment in 1987. Just a few

months ago, David Mery’s May EXE cover
article told the gripping story of Unisys’s
bombshell announcement. Unisys would
enforce i ts LZW compression patent and
demand royalties from all commercial GIF
application developers. Raging anti-Unisys
and anti-CompuServe flames filled the
graphics newsgroups and forums on all the
online services. In many a small program‑
ming house there was gnashing of teeth as
developers wrestled with how to cope with
GIF support in their applications in the light
of the royalty demand. The Portable Net‑
work Graphics (PNG ) format was only just
freshly born. Was PNG ready to do battle
with Unisys?

The state of the GIF revolt
What a difference a few months make!
Today the flames are gone and argument
has vanished. In aJune press release,Com‑
puServe, the originator of G I F, has
announced its full support for PNG and its
plan to phase out GIF. Many major applica‑
tions already support PNG, and many more
developers have announced their forthcom‑
ing support. The only remainingquestion is
how fast PNGwill replace GIF in the thou‑
sands ofimage repositories on BBSsand on‑
line services around the world. Something
like the historicalmassiveconversionoffi les
from ARC to ZIP is now beginning.

In retrospect, the need for a royalty-free
GIF replacement was so compelling that
PNGwas destined for success aslongas the
PNG team did at least a passablejob of cre‑
ating a new format. As it turned out, the
PNGteam took full advantage of progress in
the graphics industry sinceGIF's 1987gene‑
sis, and made PNGa ‘better GIF than GIF’.
PNG supports the palette-based graphics
that made GIF famous, but compresses bet‑
ter than GIF, and adds true colour support
lacking in GIF. PNG adds critically needed
features such as full alpha channel support
(transparency)andgamma (linearity adjust‑
me n t ) .

The main on-line discussion of GIF and
PNGyou are likely to see now is ‘where can
I get PNGsource code?’ Glad you asked; you
have come to the r ight place. The PNG
team’s reference source code is in beta as I
write, and version 1.0 will be ready as you
read this or soon after. Using the PNG
team’s free referencesource to addPNGsup‑
port to your applications is covered a bit
later in this article, along with information
on where to find the source code.
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You read about the Unisys LZW
patent, the death of GIF and the
new PNGgraphics format. Now
that PNG is finished and the

reference code is here ready for
you to use, Tim Wegner gives

the inside scoop.
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PNGand GIF Compared
The single most important difference
between PNG and GIF is the kind of image
compression used.GIF uses LZW (Liv, Zem‑
pel, Welch) compression. This compression
is the problem with GIF since Unisys holds
the US patent on LZW and is charging roy‑
alties for any commercial application that
uses LZW.PNG uses the deflate/inflatealgo‑
rithm that is also widely usedin the PKZIP,
ZIP, UNZIP and GZIP programs. While
there is never any guarantee of freedom
from patent infringement, a number of
extensive patent investigations by the Free
Software Foundation,CompuServe and oth‑
ers have not turned up any problems with
inflate/deflate. Both LZW and deflate are
lossless compression algorithms which
restore the exact uncompressed original
upon decompression. Deflate generally
results in somewhat smaller files.

PNGsupports the same kind of palette‑
based graphics as GIF. With this method of
storing images, a colour number is used to
look up the colour to be displayed in a table
(the palette).One of the reasons for the pop‑
ularityof GIF is that its capability to display
palette-based images coincided with the
widespread acceptance of Super VGA video
which featured this kindof graphics format.

Today virtually all video graphics
adapters come with true colour capabilities as
well as palette-based colour. True colour
stores the red, green,and blue information
directly in the frame buffer for each pixel.
This approach allows a much larger number
of colours to be displayed at once on the
screen, 16,777,216 for 24-bit true colour. The
JPEG format supports true colour, but does
sowith a lossy form of compression that has
limitations for critical work. PNG supports
true colour with lossless compression for a
colour depth of up to 48 bits, yielding
281,474,976,710,660 simultaneous colours.
This is a greater colour depth than is com‑
monly available in video hardware today.
This is a good thing, since a new format
shouldhave some roomfor futuretechnology.

PNGalso goes beyondGIFby supporting
a full alpha channel (general transparency
masks) and image gamma indication,allow‑
i ng contrast correction for different input
and output devices.

Several GIF features were intentionally
left out of PNG. The GIF format supports
multiple images, but most decoders display
only the first image. The GIF89a revision
contains some rarely used graphic control
extensions and plain text extensions. The
PNG designers were concerned that PNG
shouldbekeptarchitecturally clean andfree
from exotic features that would be unlikely
to beusedby most decoders. Multiple image
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support will beaddedin ameta-PNGformat
in the future.

PNG maintains the essential features
that made GIF popular, abandons several
unpopular GIF features that compromise
universal support, and extends GIF with
true colour, alpha channels, and gamma.

Signature and chunk format
Now that you have a good idea about why
the PNG format was created, and how it
compares to the older GIF format, lets have
a closer look at just how the PNG format is
structured. We'll touch on the high points
here, but recommend that you get a copy of
the PNGformat from one of the sites listed
in the box, curl up in aneasy chair, andhave
a good read. The basic story is this: aPNG
file consists of a ‘signature’ followed by a
series of ‘chunks’.

The eight-byte PNG signature is shown
in Figure 1. The signature allows an appli‑
cation to identify a PNGfile by checkingthe
first few characters. This signature is
designed to handle various kinds of trans‑
mission errors by includingwhite space and
newline characters as well as upper ASCII
characters in the signature. When files are
sent accidentally using an ASCII protocol
rather than binary, the error will show itself
in incorrect transmission of some of the sig‑
nature characters.

The remainderof a PNGfile is a series of
‘chunks’.A chunk is anamedbundle of infor‑
mation. Every chunk contains a length, a
name, some data items, and a CRC value, as
shown in Figure 2. The length facilitates
skipping chunks, and the CRC (cyclical
redundancy check) value gives a thorough
methodofverifying the integrity ofa chunk.
The chunk name tells an application what
kindof data is in the chunk.

Once a chunk is defined, the definition
w i l l not change. Either your application

Thefirst eight bytes of aPNGfile alwayscontain
(decimal)

(hex)

Figure2 - PNGchunk structure
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recognises a chunk or
it doesn’t. If achunk
is recognised, then
the application
can read and
process the
information if it
wishes. I f achunk is not
recognised, then the chunk is simply
skipped. This approach avoids the evils of
format versions. I wish I had a pound note
for every time I heard the complaint that
some GIF viewer couldn’t recognisea file
createdby my Fractintapplication. Forward
compatibility hadbeendesigned into GIF by
the original format authors, only to be bro‑
ken by many a brain-dead GIF application
that searched for ‘GIF87a’ but couldn’t
accept the later ‘GIF89a’ signature. PNG
files have no versions, and there is no ver‑
sion number in the signature. Chunks are
guaranteed to be fixed once defined. Later
decoders will understand more chunks, but
earlier decoders will not break when they
encounter later chunks.

Chunk names have attributes that are
encoded into the name using the case of let‑
ters (actually whether the fifth bit of each
byte is 0 or 1). Figure 3 shows this conven‑
tion. Now you know why PNGchunk names
have funny capitalisation. Fromthis naming
conventionyou can tell if a chunk is required
to render an image or ancillary (optional),
whether the chunk is partof the public spec‑
ificationor private, and whether editors can
safely save the chunk if the image has been
edited. Check out Figure 4 to seea list of all
the chunks that are defined asof Draft 10of
the PNGspecification.

i l i a c

Critical chunks
Critical chunks are essential for the display
of an image. All decoders must be able to
deal with them. The PNG specification
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| chunk is
| critical.

If lower case,
chunk is
ancillary.

Figure3 -PNGchunk namingconvention

defines four critical chunks: r x p r (Image
Header), p u r e (Palette), r oa r (Image Data),
and r e n p (ImageTrailer).

The r u p r chunk specifiesthemaindetails
about the image, suchasitsdimensions and
colour characteristics. Figure 5 shows the
structure of this chunk. The image dimen‑
sions are four bytes long rather than two
bytes as in GIF. These bytes do not assume
that an unsigned representation is avail‑
able, so the maximum size is PA , or
2,147,483,647,more than two thousandmil‑
lionpixelswideor high.A byte is provided to
specify alternative compression schemes in
the future, althoughat the present timeonly
deflate/inflate is supported. Similarly,abyte

Ancillary :

cHRM Primary chromaticities andwhite poet :

i Purpose :
[orscrgepnccontecenson|

Figure4 - PNGancillary and
specialpurpose chunks
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Iflower case,
chunk is safe to
copy.

is provided to specify filtering algorithms
that can be applied prior to compression to
further enhance the degree of compression.
At present only filter type 0 (adaptive filter‑
ing with five basic filter types) is defined.
The filters recalculate pixel values before
compression based on nearby pixels in a
reversible way. A very aggressive encoder
could try all the different filters, anduse the
one that provided best compression, while a
less ambitious encode can usenofilter at all.
The PNG team is currently developing
heuristics to efficiently estimate which fil‑
ters are likely to bethemost effective.

The p u r e chunk is thecolour palette,which
is required for palette-mapped images but is
not usedfor true colour images.A palette can
contain up to 256 three-byte red, green, blue
triplets, exactly the same aswithGIF.

The r p a r chunk contains the compressed
image data. Each pixel r ow of data is
prependedwith a one byte integer that indi‑
cates which ( i f any) filter is to beapplied to
that row. For large images multiple 1 p a r

chunks can be used consecutively. The con‑
tents of these chunks is assumed to be con‑
catenated together.

Finally, the t e n p chunk marks the end of
the PNG image. This chunk is a simple
empty chunk with no data. The r e n p chunk
is effectively aPNGend-of-filemarker.

Other chunks
Ancillary chunks add useful information
related to the image but are not required to
render the image. These chunks allow such
things as the image gamma (linearity),
transparency information, background
colour, applicationdata,andcomments to be
stored in PNGfiles.

The special purpose chunks include three
chunks specifically for preservinginformation
whenconvertingGIFfiles that usesomeof the
special GIF89a extensions. The f r a c chunk
has beenreservedby the Fractint authors for
use in afuture fractal data format.

One of the great features of PNG is its
extensibility. If you have some other infor‑
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mation you wish to
store in your PNG
files, you can cre‑
ate your own
chunks. Make
sure that the
third character
of the chunk name is in
lower case. This will tell PNG applications
that your chunk is a private chunk. If you
want other applications to share you r
chunk, then you should register the chunk
namewith the PNGteam andmake it a pub‑
lic chunk.

The reference implementation
The PNGteam hascreated a portable refer‑
ence implementation in the C language that
you can use to quickly and easily add PNG
support to your own applications. Yes we
know, real programmers always code in low
level assembly language directly from a for‑
mat specification. If you a r e the author of a
professional high-performance graphics
application, you may want to dojust that.
But even the most macho programmer
would be well advised to at least prototype
his application using the reference imple‑
mentation. You can use your prototype as a
bench program to compare the results of
your high powered, hand-coded, assembler
implementation. The reference code comes
with a very permissive license, which lets
you use the code freely even in commercial
applications.Youwill likelyfind that basing
your application’s PNG support on Libpng
wil l more than meet your requirements.

The PNG reference implementation is
divided into two libraries, Libpng and Zlib.
Libpnghandlesall the details ofreadingand
writing various PNGchunks, and the Zlib
library provides support for inflate/deflate
compression. A later EXE article will deal
with Zlib, which is useful for other compres‑
sionpurposesbesidesPNG.Libpngcalls Zlib
functions, so if you are using high-level
Libpng calls, you needn’t worry about Zlib
beyond making sure that it compiles prop‑
erly in your computingenvironment. Make‑
files are provided for compilers under
various flavours of UNIX, Borland C/C++,
MicrosoftC/C++, andTurbo C.Forexample,
if you are using Microsoft C, copy MAKE‑
FILE.MSC to MAKEFILE and type nmake
t e s t . The makefile will compile the mod‑
ules, build a library and r u n several simple
test programs to make sure all is well.

Once you have Zlib working with your
environment, you can tackle getting Libpng
to compile. This should also be a relatively
simple matter for most environments. In
this case also themakefileswill cause all the
modules to becompiled,a librarybuilt anda
test program compiledand run.

25



F E AT U R E S

A simple PNG writing app
A simple PNG demo program is shown in
Figure6.This program uses Libpngfunction
calls to write a 640x480 PNG file with an
interesting Moiré pattern. This listing
shows the main steps involved in writing a
PNG file. The reference library treats file
reading in a very similar way.

Libpng has two important structures,
both defined i n PNG.H. One i s p n g _ s t r u c t ,
which maintains all the details about the
PNG file needed for the Libpng routines,
and p n g _ i n f o , which contains the user‑
setable information that closely follows the
header and chunk information from the
PNGspecification.

Most of the work of writing the PNGfile
is accomplished by the function
w r i t e _ p n g _ fi l e . The first order o f business i s

to initialisethe structures and setup the I/O.

Figure 5 - IHDRchunk structure

This is accomplished by the lines
/ * i n i t i a l i s e t h e PNG s t r u c t u r e s * /
p n g _ w r i t e _ i n i t ( & p n g ) ;

p n g _ i n f o _ i n i t ( & i n f o ) ;

p n g _ i n i t _ i o ( & p n g , f p ) ;

Next, various values for the PNG_INFO
structure are filled in, such as the image
dimensions, b i t depth, interlacing, and
palette colours. When all the information is
filled in, the call

p n g _ w r i t e _ i n f o ( & p n g , & i n f o ) ;

/ * d e m o w r i t e . c - a n example o f w r i t i n g a fi l e u s i n g l i b p n g * /

#include " p n g . h "

#define WIDTH 640
#define HEIGHT 480
s t a t i c p n g _ b y t e cbuf [WIDTH];
/ * t h i s f u n c t i o n d o e s a l l t h e w o r k o f w r i t i n g t h e image * /
v o i d
w r i t e _ p n g _ fi l e ( F I L E * f p , i n t w i d t h , i n t h e i g h t ,

i n t d e p t h , i n t i n t e r l a c e , i n t g r a y , p n g _ c o l o r * p a l e t t e )
<

s t a t i c p n g _ i n f o i n f o ;
s t a t i c p n g _ s t r u c t p n g ;
s t a t i c p n g _ c o l o r p p a l e t t e [ 2 5 6 ] ;
i n t x , y, p a s s , number_pa

i f ( s e t j m p(png.jmpbuf ) )
r e t u r n ;

/ * i n i t i a l i s e t h e PNG s t r u c t u r e s * /
p n g _ w r i t e _ i n i t ( & p n g ) ;
p n g _ i n f o _ i n i t ( & i n f o ) ;
p n g _ i n i t _ i o ( é p n g , f p ) ;

/ * £ 111 i n t h e p n g _ i n f o v a l u e s * /
i n f o . w i d t h  =  w i d t h ;
i n f o . h e i g h t = h e i g h t ;
i f  ( d e p t h  >  8 )
ty

i n f o . b i t _ d e p t h  =  8 ;
i n f o . c o l o r _ t y p e = PNG_COLOR_TYPE_RGB;

B)
e l s e i f ( g r a y )
is

i n f o . b i t _ d e p t h  =  d e p t h ;
i n f o . c o l o r _ t y p e = PNG_COLOR_TYPE_GRAY;‘ ?

e l s e
C

i n f o . b i t _ d e p t h  =  d e p t h ;
i n f o . c o l o r _ t y p e = PNG_COLOR_TYPE_PALETTE;
i n f o . p a l e t t e = p p a l e t t e ;
i n f o . n u m _ p a l e t t e = ( 1 < < d e p t h ) ;
i n f o . v a l i d |= PNG_INFO_PLTE;
f o r ( x = 0 ; x < ( 1 < < d e p t h ) ; x + + )
{

p p a l e t t e [ x ] . r e d = palette[x] . r e d ;
p p a l e t t e [ x ] . g r e e n = p a l e t t e ( [ x ]. g r e e n ;
p p a l e t t e [ x ] . b l u e  =  p a l e t t e [ x ]  . b l u e ;

3

i f  ( i n t e r l a c e )
i n f o . i n t e r l a c e _ t y p e  =  1 ;

e l s e
i n f o . i n t e r l a c e _ t y p e  =  0 ;

p n g _ w r i t e _ i n f o ( & p n g , & i n f o ) ;

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

number_passes = png_se t_ in te r lace_hand l ing (&png) ;
e l s e

Figure 6 - Asimple PNGdemoprogram

26

?

n u m b e r _ p a s s e s  =  1 ;

writes the information to the r u p r chunk and
any other chunks, and updates the p n g _ i n f o

structure. You will find it instructive to look
in the Libpng source to see what
p n g _ w r i t e _ i n f o ( ) does. You will find this
function in the file PNGWRITE.C.The func‑
tion p n g _ w r i t e _ i n f o ( ) calls many functions
with names like png_wr i te_gama( ) , one for
each chunk. If you want to see how a chunk
length,data,and CRC is written, look in any
of these functions.

/ * w r i t e t h e i m a g e number_passes t i m e s ;
* i n t e r l a c i n g d e t a i l s t a k e n c a r e o f i n t e r n a l l y

+  y  <  h e i g h t
p a s s < number_passes; p a s s + + )

+  y e t )

f o r ( x = 0 ; x < w i d t h ; x + + )
e b u f ( x ]  =  ( y  *  y + x * x ) % 2 5 6 ; / * mo i re p a t t e r n * /

/ * c b u f [ x ] = ( y + x ) % 2 5 6 ; * / / * d i a g o n a l shaded b a r s * /
p n g _ w r i t e _ r o w ( & p n g , c b u f );
p r i n t £ ( " w r i t i n g r o w % 3 d \ r " , y ) ;

}

p n g _ w r i t e _ e n d ( & p n g ,  N U L L ) ;
p h g _ w r i t e _ d e s t r o y ( & p n g )  ;
p r i n t f ( " D o n e
f c l o s e ( f p ) ;

A n " ) ;

/ * make a n i n t e r e s t i n g p a l e t t e f o r o u r image demo * /
v o i d
s e t _ p a l e t t e ( p n g _ c o l o r  *  p a l b u f )
{

}

i n t  x ,
f o r (x = 0 ; x < 256 ; x + + )
{

y = x & 2 5 5 ;if (x & 256)
y = 255 - yr

p a l b u f [ x ] . r e d  =  y ;
p a l b u f [ x ] . g r e e n = y * y / 2 5 5 ;
y = ( x > > 1 ) & 2 5 5 ;
i f  ( x  &  5 1 2 )

y = 255 - yi
p a l b u f [ x ] . b l u e = y ;

/ * w r i t e a p n g fi l e * /
v o i d
m a i n ( i n t a r g c , c h a r * a r g v [ ] )
{

s t a t i c c h a r n a m e [ ] =
( " t e s t . p n g " } ;
s t a t i c p n g _ c o l o r p a l e t t e [ 2 5 6 ] ;
F I L E * f p ;
i n t s c r e e n w i d t h = W I D T H ;
i n t s c r e e n h e i g h t = HEIGHT;
i n t d e p t h = 8 ;
i n t i n t e r l a c e = 0 ;
i n t g r a y = 0 ;

s e t _ p a l e t t e ( p a l e t t e ) ;
i f ( f p = f o p e n ( n a m e ,
{

/ * 256 c o l o u r s * /
/ * u s e i n t e r l a c i n g * /
/ * n o t g r a y s c a l e * /

/ * s e t u p c o l o u r p a l e t t e * /
w b " ))

w r i t e _ p n g _ fi l e ( f p , s c r e e n w i d t h , s c r e e n h e i g h t ,
d e p t h , i n t e r l a c e , g r a y , p a l e t t e ) ;

f c l o s e ( f p ) ;

EXE: The Software Developers’ Magazine Vol 10-Issue 1January 1995
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Two 5-day DELPHI tutorials:
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F E AT U R E S
Next, the interlace handlingisset upwith the
lines

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

number_passes =

png_set_inter lace_handl ing(&png) ;
e l s e

number_passes  =  1 ;

The PNGformat supports a seven step inter‑
lacing scheme for progressively displaying
images. Unt i l recently, interlaced images
were not popular, but they have found n e w
life w i th the advent of World Wide Web
browsers because they let you see an approx‑
imationof an image quickly. PNG’sscheme is
more complex than GIF’s, and harder to pro‑
gram. However the extra complexity allows
the initial pass of the image to be displayed
much more quickly. If you use the Libpng
function p n g _ w r i t e _ r o w s ( ) t o write the pixel
data, the interlacing complexities are han‑
dled transparently. This requires allocating a
pixel array in memory large enough for the
whole image. If you don’t wish to allocate that
much memory al l a t once, you c a n use
p n g _ w r i t e _ r o w ( ) instead, which writes just a

single row. You have to write the image num ‑

b e r _ p a s s e s ( ie s e v e n ) times, but i f you called
p n g _ s e t _ i n t e r l a c e _ h a n d l i n g ( ) first, you
won’t have to worry about which pixels to
write. This is the approach that I used in
writing the DEMOWRITE.C file for this arti‑

Where to find more information
The following FTP andWWW sites provide many examples of PNGcode and images.

ftp:/tp.uu.net/graphics/png/ - OfficialPNGspec andcode site

http:/sunsite.unc.edu/boutell/png.htm! -PNGspecificationinHTML format

hittp:/Awww.group42.com/- GuySchainat'sPNG home page¥ # ,

http://quest.jpI.nasa.gov/info-ZIP/people/greg/greg_png.html - GregAoelfs PNGhomepage

cle. This one-row-at-a-time strategy is illus‑
trated in the demowrite.c code by the lines in
the f o r loop just after the comment :
/ * w r i t e t h e image n u m b e r _ p a s s e s t i m e s . . .
To actually tu rn on interlacing, change the
value o ft h e variable i n t e r l a c e i n m a i n ( ) from
0 to 1. That’s about i t . A l l that is left is to
wri te the r z n p chunk and deallocate the
Libpng and Zlib memory.

You can compile and link DEMOWRITE.C
with Libpng and Zlib to get the DEMPPNG
executable. The Microsoft C command line to
dothis is just:

c l /AL d e m o w r i t e . c l i b p n g . 1 i b z l i b . z l i b
When you r u n DEMOWRITE.EXE, the PNG
file 640x480 TEST.PNG file is created. You
can view this file with any of the dozens of
graphics file viewers that now support PNG.
You should look at the file LIBPNG.TXT for a

m o r e detailed discussion of how to use the
Libpnglibrary functions. Two other files wor‑
thy of study are PNGTEST.C, which reads
and then writes a small PNGlogo image and
compares the results, and EXAMPLE.C,
which is a template for buildingPNGreaders
and writers.

a

Timothy Wegner is a member of the Stone
Soup Group and a developer ofthe famous
Fractintfractalprogram. Readers who wish
a copy of the code described in this article
should sendablank, formatteddisk with a
self-addressed,pre-paid mailer to our
address, asgiven on the contents page. Mark
y o u r envelopes PNG.ZIP. Wired readers can
pick upPNG.ZIPfrom exe/filesonCIXor
ftp.exe.co.uk.

Reusable
C++ Components

for PortableApplications
Tools.h++ - the portable foundation class library
available for DOS, Windows 3.X, Windows/NT,
OS/2, MAC, UNIX,and others...

An industry standard library which is a complete toolbox of
over 100 C++ classes. It includes all the fundamental data
structures and functions needed to do virtually any C++
programming task - includes template classes. Al l classes
support persistence, and the library includes full
internationalisation support and is multi-thread safe.

A true object-orientated approach for database access
DBtools.h++ provides developers with all the data
structures in Tools.h++ plus a powerful set of classes for
database manipulation to provide a complete library of
foundation classes for database applications.

DBtools.h++ objects are OLTP-capable, multithread-safe,
with full access to database-specific features, and features
runtime binding which provides simultaneous access to
heterogeneous databases with native connectivity to Oracle,
Microsoft SQL Server, Sybase, and ODBC.

All product names referenced herein are trademarks of their
respective companies

Money.h++ - the portable library for representing
decimal fractions EXACTLY!

With up to 96-bits (28 digit) precision Money.h++ provides for
the exact representation of decimal fractions with both fixed
and floating point classes. Powerful error handling, rounding
options, and formatted I/O are provided to give you total
control; the power of BCD's, but faster & with more flexibility.

Meijin++ - the advanced mathematical toolkit
Meijin++ is acomprenhensive C++ class library for virtually
any numerical task from simple data structures to the
modelling and simulation of complex systems.

Others libraries are available for GUI, Drawing,
Financial, Mathematical, and Scientific Applications.
CALL USN O W W I T H YOUR REQUIREMENT.

Hypersoft Europe
Northern Office: 01159-376550
Grove House, 13MainStreet, Keyworth, Notts. NG12 5AA
Southern Office: 01273-834555 rax:01273-834596)
POBox 901, Hassocks,West Sussex, BN6 9ZS
email: hypersoft_euro@cix.compulink.co.uk | “ C I R C L E NO. 246
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“Hardwiring our client/server
applications to a single DBMS is crazy!”

One Development View
INTERSOLV's cross-platform data
accessware is for developers
building database-independent
applications using ODBC. Our
unique, thinly layered approach
leverages productivity and insulates
your application without blocking
access to key DBMS functionality.
With INTERSOLY, you code and
maintain a single set of highly effi‑
cient source code regardless of the
number of different data sources

Many Deployment Options
Using INTERSOLV's drivers, you
can link any ODBC-enabled
software to your choice of over 30
different data stores. Even ODBC
applications not built using
INTERSOLV's developer kit are
eligible. Most important, our ODBC
drivers are fast and memory
efficient‐unlike other ODBC drivers
that hamper performance. So, if you
need to link Excel to dBase, Lotus
123 to SYBASE or Access to
INFORMIX, check out
INTERSOLV's ODBC drivers

INTERSOLV with ODBC is the Answer!
The Standard for Client/Server Data Access

Building or deploying an ODBC-enabled application?

Call System Science on 0171 833 1022
1-6 Bradley's Close, White Lion Street, London N19PN Fax: 0171 837 6411

© 1994 INTERSOLY, inc. All rights reserved. INTERSOLV, Exce
company or product names

-¢ Workbench, PVC hs and APS isatr
be trademarks n i e s

trademark o f I N T E R S O LY, Inc. Other

INTERSOLV’s ODBC Connects
To:

ALLBASE
Btrieve
Clipper
DB2
DB2/2
DB2/6000
dBASE
Excel .XLS files
FoxBase
FoxPro
Gupta SQLBase
IMAGE/SQL
INFORMIX
INGRES
Microsoft SQL Server
NetWare SQL
Oracle
Paradox
PROGRESS
SQL/400
SQUDS
Sybase
Sybase SQL Server
Teradata
Text files
XDB

Operating Systems Supported:
Windows
os/2
Windows NT
Macintosh
Solaris

INTERSOLV DataDirect - the
standard in client/server
data access:
INTERSOLV DataDirect
Developers Toolkit allows you to
build DBMS-independent,
ODBC-compliant applications.
£500 per developer.
INTERSOLV DataDirect ODBC
Pack enables users to
seamlessly access corporate
data from any application that
supports ODBC standards. £350
for a l l drivers, £85 per driver.
INTERSOLV DataDirect
Multilink/VB increases the power
and functionality of Visual Basic
to boost development
productivity and optimise system
resources. £300 per developer.
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Protectingyour Inves tment

Software piracy and casual copiers are enjoying the fruits of your labour. After all the work you have put in
developing your application your software is beingcopied and you're losingout.
It is estimated that 49% of all applications are pirated so you can see a dramatic increase in your income by
protectingyour software. No wonder then that serious software developers are turning to BL Computer Security
Ltd. to ensure that nobody takes them for a ride.
BL designs and manufactures hardware security devices (dongles) to protect your intellectual copyright.
Offering protection to small and large companies alike, BL ensures that developers such as yourself are
always protected.
We are constantly supporting new platforms such as NT, OS/2, Novell and Sco Unix for your present and
future needs.
There are anumber of products available, rangingfrom £6.00 each. Pleasecall us on 0181-343 0734 and one of
our staff will introduce you to a product that will suit your needs. Thereafter, you may, if you wish, order a
developer pack on aonemonthfree trial basis or alternatively arrange for apersonaldemonstrationat your office.

Telephone: ( 44 ) 0181 343 0734 Fax: (44) 0181 346 2672 Email: adeneli@cix.compulink.co.uk
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[4 FROMCHAOS TO CLASSES
Object-OrientedSoftware Development in C++plus by Daniel Duffy

INTELLIGENT SOFTWARE PROTECTION This book will help you turn your
n o v i c e C++ code into elegant
functional applications using

Easy to install powerful ASIC security - at an affordable price object-oriented techniques.
i ‐ } S Learn to deal with the whole
wi Smartkey FX+ simple, low cost protection. software development process

from the definition of user
Smartkey PR+ programmable & versatile. needs through the design of

systems in a fuss-free, results‑
Smartkey EP+ _ extended security. oriented manner.

From Chaos to Classes
Smartkey PR+ _ sophisticated protection. features object-oriented

requirements analysis; all new
Smartkey NET+ security for LAN’. C++ features including templates and

exceptions; intuitive front end techniques to OMT and
coupling C++ with object-oriented databases. It is jam‑
packed with real-life examples, exercises and solutions.

Compatibility list - all trade marks are registered property. This book is a must for anyone developing an application
; in C++.

i rity LtdBusiness & Computer Seat Ly Available from most good bookshops.
In case of difficulty, please contact

Free vey 01 932 821 230 McGraw-Hill Book Son e s ) ase Ltd
Shoppenhangers Roa

Demo a 01 932 821 229 WI gq Maidenhead= ° 1 Berkshire SL6 2QL

Pack &¥ ‐ Cis 100625.1753

Smartkey BUS__ internal mounting kit.

Tel: (01628) 23432 Fax: (01628) 770224

Belgium - Finland - France - Italy - Netherlands - Sweden - Spain



Figure 1 - ThisRootclass depends on...

' / F i l e : Node .hpp

R o o t * m _ p R o o t ;
i c :
N o d e ( ) : m_pRoot (NULL) {}
R o o t * G e t R o o t ( ) c o n s t

{ r e t u r n m _ pR o o t ; }

a

Figure2 - ...thisNodeclass, which
depends on...
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The # i n c l u d e directive is
deceptively innocent.Neophyte
C++ programmers may think
of it as something that just
saves retyping or pasting the
same block of source code over
and over again. Of course the
real advantage of # i n c l u d e is
that any changes can be made
in just one place, rather than

requiringmodificationsto every declaration.
But if you’ve been programming in

C/C++ for a while, you begin to forget the
essential simplicity of #include. You start
t o think o f # inc lude “m y c l a s s . h p p ” a s
meaningHey, Compiler! Just thought I 'dlet
you know that I’mgoingto beusing this class
of mine later on. I know how you like to be
warned of such things well in advance.

Unfortunately, thinking of # i n c l u d e in
this way soon reaps unpleasant rewards: ie
‘redefinitionof symbol’ errors, and the even
less welcome ‘#includes nested too deep’.
Most of you will have encountered one or
both of these problems.

In C,lifewas pretty straightforward.You
could consider # inc lude to meanHey,Com‑
piler! I'mgoing to beusing some functions
definedin anothermodulewithout toomuch
difficulty. The only problems to solve were
ensuring that the declarations were only
seen once, and avoiding circular inclusion.
It’s this sort of ‘use and forget’ attitude that I
wanted to continuewhen I came to C++.

The Contrived Example
Likea proponent ofmultiple inheritance, I’m
going to give you a contrived example that
demonstrates the need for a solution. Con‑
sider the two classes listedin Figures 1and2.
I want to beable to usetheNode classwith as
littlehassle aspossible. I just want to say

# inc lude " N o d e . h p p "

Tdlike to beable to make use of the R o o t*
returnedby GetRoot ( ) , for example bycall‑

EXE: The Software Developers’ Magazine

T ECHN IQUES

tincluded
One of the simplest directives is commonly used as
though it had a higher level of functionality.
Crosbie Fitch shows how the associated pitfalls
can besystematically removed.

ingaR o o t member function via the pointer.
This won’t be possible unless either I
explictly include R o o t . h p p myself, or
Node .h p p automatically includes
R o o t . hpp . The forward declaration c l a s s
R o o t ; is not enough on its own. One solu‑
tionwouldbetomake it the header’s respon‑
sibility to ensure that any other necessary
header is #included. However,in this case,
a s R o o t . h p p itself needs t o include
Node.hpp - by this very decree - you would
have an example of circular inclusion.

Furthermore, you might not want to
# inc lude every related header, preferring
to have some control over what ones are
automatically included. In the . c p p file that
definesa class’s member functions, you may
want to have automatic access to a l l the
classes referred to in that class’s header.
Otherwise, you’d probably only want to
expose classes needed for use by clients of
the class (such asclasses usedby p u b l i c or
p r o t e c t e d data or functions).

Sowhat to do? Whenthings start getting
complicated there are a few approaches to
resolving inclusion:

1. Have a system of multiple header files:
the bare class, one that includes the
bare class file and has additional
# i n c l u d e s for the applications pro‑
grammer’s benefit, one for the class
implementation file.

2 . Headerfiles don’t # inc lude other head‑
ers. A super-header is created that
#includes al l the headers in the correct
order. Source files always include this
super-header; they can’t pick and
choose. This could lead to a lot of unnec‑
essary compilation; precompiledheaders
can be used to compensate if your com‑
piler supports them.

3. Group interdependentclasses into a sin‑
gle header - then header files don’t need
t o # i n c l u d e other headers. This i s
effectively the same as2 above.
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Robo-HELP - help authoring £345
Tools.h++, Linpack.h++, Math.h++ £call
SmallTalk/V Visual - new £945
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CodeBase or CodeBase++ £229
Greenleaf Commlib 5.2 Prof £345
C-Tree Plus - with source £595
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SmartHeap Win/32 £525
WinMaker Pro 6.0 - Win & NT £349
Win Widgets/32 £275
VtoolsD from Vireo - Win/Win 95 £call
InstallShield for Win95 & NT £call
GE Mathematics & Science
eMathematica - 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.
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eSCO UNIX operating & dev. systems.
eSCO Open Desktop, TCP/IP and NFS.
eFoxPro for SCO UNIX (NEW)
ePC TCP, NFS and Xwindow servers

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

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

CS =) ER ‑
TNTIDOS Extender SDK - 32 bit £329
286/DOS Extender SDK - 16 bit £329

SYSTEM SCIENCE

SOFTWARE
DEVELOPMENT TO O L S

( 2 S o s s )

Visual C++ 2.0 CD, & VC++ 1.5 16-bit £299
Visual C++ Cross for MAC target £call
Visual Basic Windows PE £229
TEST for Windows 3.0 £475

WINDOWS 95 VISUAL TOOLS
PRE-REGISTER FOR PRIORITY!

Visual C++4.0 Visual Basic 4.0
Visual Test 4.0 ...and many more

Macro Assembler 6.11-NTorDOS £110
SQL Workstation - NTver 6.0 £379
SourceSafe Version Control £call

(See FORTRANSection)

GS Editors and Tools
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 £call
Winstall MultiPlatform - Install Tool £325

ee a RE
MKS Toolkit of Unix tools £210
Source Integrity (ex RCS) New ver £315
MKS Lex & Yacc for C, C++ & TP £215

S a t  3  8  8  a s
Watcom C/C++ 10.5 CDNew £149
Watcom Fortran-7732 - DOS,0S/2, NT £375
Watcom SQL - DOS,Win,0S/2 £229
SQL Servers for Win, Netware, NT or DOS
VX.REXX/VX.REXX Client Server-0S/2 £call

a g e
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 - Competitive upgrade £129
Delphi RAD Pack £129
Visual Solutions Pack of Vbxs £59
Turbo Assembler £69
Borland Pascal & Turbo Pascal £call

M E S= e e e
BOUNDS-CHECKER Win/32 £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

E E S 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

BRANES e e e
OS/2 Warp for Windows - 3.5"orCD £Call
OS/2 Warp Win-0S/2 - CD/3.5" £99/£115
IBMC Set++ - CD/3.5" £345/£385
Visual Age 2.0 for OS/2 or Windows ‐£calll

MS 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 £845

E S S E Be uabipeomy
EasyCASE Professional Win 4.2 £695
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
eNew Nu-Mega - BoundsChecker Win ver 2.5 and
BoundsChecker 32/NT ver 1.5. Don't forget
BoundsChecker & Soft-ICE/W beta’s available for Win ‘95.
Delphi - competitive upgrade offer - Delphi RAD pak
with Visual Solutions, VCL Source, Resource Workshop
eBtrieve Win NT Dev Kits and Server Engines, and new
6.15 Netware Server Engines now shipping.
eVBA Companion for OLE automat ion , VBX and OCX
tracking

WE HAVE MOVED

OOKING FOR ISNOT LIST
|ADES & SPECIALS) INCLUDE DELIVERY TO

@ PRICES Ai
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Again, header files don’t # i n c l u d e
other headers. Forgo the idea of
automating inclusion and make it the
responsibility of each . c p p file to
include extra headers as and when
required.
Findout the simple and elegant solution
that the experts havebeenkeepingfrom
some of us all these years.
Do it any old way, butwhenever there are
problems,bodgea solution.

7. Resort to the Fitch method.

7/ Replace FILENAME w i t h fi l e n a m e ( u p p e r c a s e )
‘ / / Replace Class w i t h c l a s s name

# i f 1defined(FILENAME LOCK)
/ / T h i s fi l e cannot b e inc luded r e c u r s i v e l y
#define FILENAME_LOCK

# i f defined(DEFINITION)
#define FILENAME DEFINITION
// Save DEFINITION e n t r y s t a t e

fendift

W#if defined(PRIVATE) / /Ensure o n l y one d e fi n e d
# i f defined(PROTECTED) // A s s e r t

#error PROTECTED defined in
add i t i on to PRIVATE

# e l i f defined(PUBLIC) / / A s s e r t
#error PUBLIC d e fi n e d i n
addit ion to PRIVATE

#endi f
i idefine FILENAME PRIVATE // Save PRIVATE

= / / e n t r y s t a t e
_ ffundef PRIVATE // Re lease

¥elif defined(PROTECTED) / / E n s u r e o n l y o n e
/ /  d e fi n e d

# i f defined(PUBLIC) // A s s e r t
#error PUBLIC d e fi n e d i n
a d d i t i o n to PROTECTED

d e fi n e FILENAME_PROTECTED
3 _ / / Save P R O T E C T E Dentry state
_ #undef PROTECTED // Release
_e l i f defined(PUBLIC)

_ # d e fi n e FILENAME PUBLIC / / Save PUBLIC
/ / e n t r y s t a t e
/ /  Re lease
/ / D e f a u l t m s t b e
J/ €rom a . c p p fi l e

#undef PUBLIC
_ # e l i f !defined(DEFINITION)

_#idefine DEFINITION
_ # i f defined(CPP) // C a l l e d f r o m THE

/ / . c p p fi l e
fundef CPP / / ® one s h o t p a r a m e t e r

_ _ #define FILENAME CPP = /// Save CPP e n t r y
/ /  s t a t e

#define FILENAME_PRIVATE
/ / Save e f f e c t i v e PRIVATE e n t r y s t a t e

“ i f defined(DEFINITION) // D e fi n i t i o n of
a / / c l a s s r e q u i r e d ?

# i f !defined(FILENAME_DEFINED)
/ 7 D e fi n i n g t h i s c l a s s

#define FILENAMEDEFINED
:. // PREVENT RE-ENTRY PERMANENTLY

// HEADER PREPARATION
// Inc lude Chibs h e r e - U s e #include <CLib.h>
/ / Include L i b r a r i e s h e r e - #include “ L i b r a r y . h ”
/ / Inc lude r e m a i n i n g base classes h e r e ‑
/ / Include d e fi n i t i o n s o f base c l a s s
/ / e . g . #include “Basec lass .h ”
/ / I n c l u d e r e m a i n i n g t e m p l a t e c l a s s e s ,
/ / parameter c lasses t o them and d e c l a r a t i o n s
/ / h e r e , e . g . #include “ T m p l . h p p ” ,
/ / #include “ M y C l a s s ” , t y p e d e f c l a s s
// Tempi<MyClass> MyTC;
/ / Include r e m a i n i n g member o b j e c t s he re ‑
/ / Include defini t ions of c lasses u s e d as member

Figure 3 - The enhancedclass header
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If you choose any option except the last, you
have my best wishes. If you choose option 5
and succeed, please let usknow.Meanwhile,
it’s time to present option 6...

Before I present any solutions, I 'dbetter pre‑
sent my working assumptions. Source file‑
names are suffixed by .h & .c for C header
andimplementationfiles respectively,while
C++ source filenames are suffixed by . h p p
and . c p p .

/ / o b j e c t s , e . g . # inc lude “MemberObj .hpp”
/ / D e c l a r e r e m a i n i n g c l a s s e s r e f e r e n c e d h e r e ‑
/ / and a n y t y p e d e f s e t c . , e . g . c l a s s C R e f e r e n c e ;
uw
// HEADER PROPER:- D e fi n e c l a s s between t h e s e
/ / dashed l i n e s

c l ass C l a s s : p u b l i c Basec lass
{
p r i v a t e :
p r o t e c t e d :
p u b l i c :

C l a s s ( ) ;
~ C l a s s ( ) ;

ye
Mh

#end i f
ftundef D E F I N I T I O N

# e n d i f
/ /  Re lease

# i f defined(FILENAME_PRIVATE)
/ / c l a s s e s t h i s c l a s s u s e s p r i v a t e l y
/ / ( i . e . f o r c p p o r f r i e n d fi l e ’ s b e n e fi t )

#define D E F I N I T I O N
/ / Th is w i l l i n c l u d e d e fi n i t i o n s o f c l a s s e s
/ / w h o h a v e d e c l a r e d u s f r i e n d s
#idefine PRIVATE
/ / Th is w i l l i n c l u d e p r i v a t e , p r o t & p u b
/ / c l a s s r e f e r e n c e s o f c l a s s e s who
/ / have d e c l a r e d u s f r i e n d s

a“
/ / I n c l u d e c l a s s e s d e c l a r i n g u s f r i e n d s , be tween
/ / t h e s e dashed l i n e s ( e v e n i f i n c l u d e d e a r l i e r )
a

u n d e f D E F I N I T I O N
ftundef PRIVATE

# e n d i f

# i f d e fi n e d (FILENAME_PRIVATE)
|| d e fi n e d (FILENAME_PROTECTED)
|| d e fi n e d (FILENAME_PUBLIC)

# i f d e fi n e d (FILENAME_PUBLIC)
#define PUBLIC

#telse
#idefine PROTECTED

f e n d i f
a“
/ / I n c l u d e n o n - l i b r a r y b a s e c l a s s e s , between
/ / t h e s e dashed l i n e s ( e v e n i f i n c l u d e d e a r l i e r )
a

# i f d e fi n e d (FILENAME_PUBLIC)
ftundef PUBL IC

Helse
ftundef PROTECTED

#end i f
# e n d i f

# i f defined(FILENAME_PRIVATE)
#define D E F I N I T I O N
d e fi n e PUBL IC“

/ / I n c l u d e c l a s s e s p r i v a t e l y r e f e r e n c e d ,
/ / b e t w e e n t h e s e dashed l i n e s ( u n l e s s i n c l u d e d
/ / i n h e a d e r p r e p a r a t i o n )
“a

f#undef PUBLIC
ftundef DEFINITION

#end i f
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T E C H N I Q U E S
Ina headerfile, the defini‑

tion ofyour class may mean
that the compiler needs to
knowthe full definition( a s

opposed to just a forward
declaration) of another
class prior to compiling your class. This situ‑
ation arises when: :
© the class being defined contains amem‑

ber which is an instance of another class;
© the class being defined is derived from

another class;

# i f defined(FILENAME_PRIVATE) ||
defined(PILENAME_PROTECTED)

#define DEFINITION
#define PUBL IC

“a
/ / I n c l u d e c l a s s e s p r o t e c t e d l y r e f e r e n c e d ,
// between these dashed l i n e s ( u n l e s s included
/ / i n header p r e p a r a t i o n )
MI

u n d e f P U B L I C
u n d e f D E F I N I T I O N

#end i f

p u b l i c l y re fe renced , between
// these dashed l i n e s ( u n l e s s included in
/ / h e a d e r p r e p a r a t i o n )
WW 8

#undef PUBL IC
#undef DEFINITION

f e n d i f

# i f defined(PILENAME_PRIVATE)
/ / R e s t o r e PRIVATE p a r a m e t e r s ta te :
f unde f FILENAME_PRIVATE :
#define PRIVATE

# e l i f defined(FILENAME_PROTECTED) a
// R e s t o r e PROTECTED p a r a m e t e r s t a t e ae
u n d e f FILENAME_PROTECTED
#define PROTECTED

# e l i f defined(FILENAMEPUBLIC)
/ / R e s t o r e PUBL IC p a r a m e t e r s t a t e
#undef FILENAME_PUBLIC
#define PUBLIC

#endift

# i f defined(DEFINIT ION) / / A s s e r t
# e r r o r DEFINITION shou ld be undefined

a t  t h i s  p o i n t
#endift

# i f defined(FILENAME_CPP)
#undef FILENAME CPP
#undef PRIVATE // R e s t o r e PRIVATE s t a t e

#endif :
# i f defined(FILENAME_DEFINITION) B E E S

// R e s t o r e DEFINITION state _
#idefine DEFINITION
funde f FILENAME_DEFINITION

#end i f

u n d e f FILENAME_LOCK
Helse

#pragma m e s s a g e
( “ B r e a c h of FILENAME_LOCK attempted”)

# e n d i f
/ / A l w a y s e x i t s w i t h :
/ / DEFINITION unchanged,
// PRIVATE/PROTECTED/PUBLIC unchanged,
/ / CPP u n d e fi n e d , FILENAME_ * undefined,
// e x c e p t FILENAME_DEFINED d e fi n e d .



T E C H N I Q U E S

® the header defines an i n l i n e function
which makes use of another class.

I n a . c p p file, aclass definition is required:
© to define the member functions and

static data members of the class;
to use members of the class;

© to define f r i e n d functions (or member
functions of a f r i e n d class);

© to declare instances of the class.
When I # inc ludea header, I expect i t to

do everything I need. For example, if I’m
defining a class’s members, I want the
header to declare the class, any base classes,
andall other classes referredto in the class’s
definition and accessible parts of the base
classes. I should only have to explicitly
# inc lude headers for what I needto imple‑
ment the internals of the class.

If I'm defining a instance of the class, I
only want declarations of classes referredto
in the p u b l i c section of the class definition.

Moreover, the header should also pre‑
vent multiple inclusion and optionally pro‑
duce a warning upon circular inclusion.

I want quitea lot.

Defining an improved
#include mechanism
My solution is along these lines. By default
the headerwill definethe class -that is,after
all, its primary purpose. The novel part is
that if requested, the header wil l also
# inc lude other headers accordingto partic‑
ular requirements. These requirements are
dealt with by a simulated switch statement
which #includes other headers on aneffec‑
tive access basis, ie the highest access gets
everything, the lowest access gets nothing.

p l a c e FILENAME w i t h t h e
m e ( u s e u p p e r c a s e )

a c e Class w i t h c l a s s name

m p i l a t i o n  ( i n c l u d e )
le “STDAFX.H”
n t  ( i n c l u d e )
CPP
“FILENAME .HPP”

Libraries ( i n c l u d e s )
a r i e s ( i n c l u d e s )

j e s n o t i n header u s e d
s ludes )

fing ( i n c l u d e s )
cro i m p l e m e n t a t i o n s

fi n i t i o n s ( i n c l u d e s )

d e fi n i t i o n s

‘*#* p r o t e c t e d : * * # *

n e e*##** p u b l i c :

Figure4 -The corresponding code (.cpp)

34

If we’re being # inc luded by the class’s
implementation file, or a class or function
declared a f r i e n d , we include the defini‑
tions ofal l classes referred to. If we’re being
#included by another . c p p file, weonly
need to include allpublicly referred classes.
If we're deriving from the class, what we’d
like to include depends on whether the
inheritance is p r i v a t e , p r o t e c t e d or
p u b l i c .

How to accomplish this? The trick I have
adopted is to think o f # inc lude asa func‑
tion-like thing, which takes two arguments.
The first, which means ‘Do I need the class
definition’, is easily implemented as a
#define. The other, which indicates what
level of access is required, is essentially an
enumerated constant ranging from N i l
(don’t give me anything) up through public,
protected to private (I want it all!). Because
enumerated constants are not a preproces‑
sor feature, the mechanism to accompish
this is a nightmarish mess of nested # i f s ,
# e l i f s and #end i f s . The th ink to keep
holdofis that it isbuiltandworks -you don’t
needto tamper with i t , except for a mechan‑
icalglobal search and replace whenyou first
build the class. This is because each header
file has to have unique symbols in which to
save the states of the parameter symbols.

Every time you need to write a new
header for a class, open the template header
u p (Figure 3), save i t a s M y c l a s s . h p p , and
replace al l instances of F ILENAME with
MYCLASS and all instances of C l a s s with
MyClass . Note that if your operatingsystem
doesn’t support long filenames, you should
keep to the eight character l imi t for pre‑
processor symbols - that way they can be
used for filenames too.

Then fill in the various sections. You can
start off with the class definition itself and
then # i n c l u d e the necessary base class
headers, library headers,etc.

When you come to define the members,
take the source template (Figure 4), save it
a s M y C l a s s . c p p , d o the same global
replacesandfill it in.I like to keep my mem‑
ber functions organised by access and in the
same order as declared in the class defini‑
tion. Any #inc ludes are also put in partic‑
ular sections.

If I have a number of classes that are
fairly interdependent, or collectively repre‑
sent a functionally distinct module, I wi l l
combine them into a source library by creat‑
ing a -h file which #inc ludes each . h p p
file. When I make use of a class from this
library, I only needto # inc lude the header
once without worrying about specifying
#includes in particular places if I use any
of the library classes asbases say.

Use of in-line definitions requires that
certain things be borne in mind when using
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my enhanced header (per‑
haps in general). No in‑
line code should
require the inclusion
of any header that
would not otherwise
berequired if the func‑
tion was not defined in-line.This is because
the whole design of the enhanced header
assumes that member functions are defined
in the . c p p source file. Unless the in-line
code is very simple, I 'dsuggest that you keep
code to the source file. For example, a con‑
structor taking a reference to another class
should not be implemented in-line because
this would requirethat the headerof the ref‑
erenced class be#included first.

Rounding off
Ihavebeenusingthis enhancedheader for a
few years now and I haveenjoyedbeingable
to forget worrying about whether the right
files are being #included and in the right
order. Nearly all the # i n c l u d e s are per‑
formed by the header, making life easier
when i t comes to pruning out # inc ludes
that are no longer necessary because of a
design change.

Yes, there are drawbacks: a largeheader
file, asearchandreplace uponfirst use,hav‑
ing to put particular # i n c l u d e s in appro‑
priate places, and longer compilation times.
Believe me, it's worth i t . The extra compila‑
tion time and other minor hassle is about
the same as the time that would have been
spent in extra thought and fixing # inc lude
conflicts. The enhanced header is really all
about structuring the # i n c l u d e process,
and we all know the received wisdom that
structured is better than unstructured.

The enhanced header assumes p u b l i c
and n o n - v i r t u a l baseclasses. While modi‑
fying it to eliminate unnecessary
# inc ludes for p r o t e c t e d and p r i v a t e
bases is possible, it may not be worth the
effort if you rarely use such access for your
base classes. Virtual base classes may or
may not bea headache: something for those
intrepidusers ofmultiple inheritance to con‑
sider.

To minimise the size of my examples, I
have left out sections for documentation,
version control, etc. There is obviously
plenty of scope for incorporating these into
your own header and code file templates.

a

Crosbie Fitch is yet another hapless victim
that has been luredaway from staid
client/server systems development by the
wicked sirens of cyberspace and virtual
reality.Notyet pa r t of the connected
Internet heis currently working in Commu‑
nicado, somewhere in TCP/IP limbo.
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Whenselectinga tool,
youmakesure it has all
the “Hot Items”on your
check-list. Buthowmany
will t u r n o u t to be
not-so-hot?

Get aCodewright Programmer’sEditor.
Take Templates. Not C + + templates, but “Syntax
Expansion”, “Construct Forms”. Call them what you will,
every decent programmer’s editor since BRIEF has them.
You type in “for” and the editor inserts the basics of a loop
construct . Templates are a check-off item. But how many
programmers actually use them?
Most programmers try to use templates, but t u r n them off
after finding they get in the way. The templates put braces
in the wrong place, or don't follow your style guide. If you
can’t change templates easily, you'll bemore productive just
turning them off.

The Cure: dewrightO

EDITORS

for Microsoft VISUALC++

ImagineTemplates that save you time.
Codewright Templates take the drudgery o u t of typing in
language constructs. Codewright lets you quickly select
from the most common styles of brace placement. If that’s
n o t enough, you can easily change the template definition
on-the-fly. No need to learn amacro language,or compile
anything. Now that’s the kindof templates you can use!

Turn Templates into Power Templates.
Codewright Templates are n o t just usable. They have the
power to do real work, too . They can pause to prompt you
for a function name, insert the current date or some

Features that won’t burst your bubble.
Codewright templates are anexclusive feature of
Codewright Editors: Codewright Fusion, the editor that is
adrop-in replacement for the editor in the Visual C + +
environment; and Codewright Professional, the
comprehensive editing solution.
For more information about this feature and other ways the
Codewright Editors will make you more productive, call
now.

Single-user License: _

rise . Folemiead
149USD 229USD

Pricesareplus shipping.

etn ‘aafel n

b i t WO PretnlerPremium Quality Software

Premia Corporat ion
1075 NWMurray Blvd., Suite 268

Portland, Oregon 97229 USA
Email: sales@premia.com Fax: +1-503-641-6001 Phone: + 1-503-641-6000

In the U.K. contact:

Grey Matter, Devon
+(364) 65 41 00

Software Plus,Cheshire
: +(928) 57 97 00

Softwerk UK,Suffolk System Science, London 1
+(462) 832244 + ( 7 1 8 )33 1022 \

B e e r e e ere e e e e e e e e e e e e e we e e e e we we e H eH eH e- I

Premia is aregistered trademark of Premia Corporation. Codewright and Codewright Fusion are trademarks of Premia Corporation. Visual C++ is atrademark of Microsoft Corp. Briet is aregistered trademark of Borland International.
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WebMaster
Create your own
WWW site today! The definitive step-by-step guides for
turning your Macintosh orWindows-Based PCinto a
WWW server in amatter of hours. We've even included
all the software onCD-ROM needed to make it happen. Agents
July 1995, £19.95
Macintosh Version: 0-12-445574-3, Unleashed
Windows Version: 0-12-445572-7 A valuable

toolbook for
anyone
interested in
intelligent agent
technology, it
describes amodel agent system, introduces digital cash
and the digital economy and features a software agent
on the enclosed disk.
June 1995, £29.95, 0-12-738765-X

Netscape
Navigator
Covers everything you need to know to master
Netscape Navigator 1.1, including software on the
CD-ROM to unleash it’s full multimedia potential.
July 1995, £19.95,
Macintosh Version: 0-12-553130-3,
Windows Version: 0-12-553132-X

Newton
“ I f your curious
about developing Newton applications but don't
want to pay $800 for the NewtonToolkit (NTK),
Programming for the Newtondeserves attention.”Internet -Intelligent NewtonMagazine

Edvei Programmingfor the Newton, 1994, £23.00,
“age mn includes NTK demo, 0-12-484800-1

Business NowAvailable! Wireless for the Newton:Software
Outlines what Developmentfor MobileCommunications
the Internet is June 1995, £24.95,
and thoroughly includes NTK demo,0-12-484801-X
explains how it may beused to enhance your business's
efficiency and accessibility onthe Internet. Includesa
CD-ROMwith aspecial business toolkit to get any DOS
orMacmachineonline.
July 1995,£19.95, 0-12-737840-5.

AVAILABLE FROMYOUR
LOCAL BOOKSELLER!

Order direct by tel: 0181-300-3322,
fax: 0181-309-0807, e-mail:app@apuk.co.uk

Video
Compression for Multimedia
“ I f you use or planto use digital video in your
Windows multimedia software, you'll definately
needOzer's new book/CD-ROMcombination.”

Morph's Outpost
“Ozer clearly explains the basic concepts behind
getting video onCD-ROM, and then shows you how
to apply themwith tips, tricks, and good old‑
fashioned attention to detail." - CD-ROM Professional
February 1995, £29.95,
includes CD-ROM, 0-12-531940-1

Multimedia J
in Action
Provides a look at
how var ious

companies are
developing
successful
multimedia titles
through actual examples and demos on the CD-ROM.
Covers the creative, development and marketing aspects
that will prove valuable to any multimedia developer
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How does the Internetwork?
You type an email address,
a URL, an FTP site name...
and it happens. Peter
Collinson unravels the
mystery of address
translation.

T E C H N I Q U E S

The Domain
Name Service
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The Domain Name Service or DNS
is par t of the glue that holds the
Internet together. Itsjob is to provide
a translation from names to IP
addresses (and vice v e r s a ) . At the start
of the Internet,name to address transla‑
t ion was done using a file known as
HOSTS.TXT. The file was maintained by
the StanfordResearch Institute’sNetwork
Information Center, known as ‘The NIC’,
and distributed from asingle machine SR I ‑
n i c . Administrators would periodicallygrab
copies of the file usingFTP.The file was the
basis for the familiar UNIX /e t c / hos t s file
that lists numbers andmachine names.

This scheme did not scale. Not only did
the size of the file increase as the Internet
expanded but also the traffic from hosts
accessing SR I -N IC grew. Names in the file
needed to be unique and this was obviously
not going to work for ever.

Paul Mockapetris was responsible for
designing the architecture of a system that
would replace the HOSTS.TXT file. He came
up with an RFC (Request For Commen ts )
which defined the Domain Name Service
scheme. Now, I guess that I don’t need to go
into great discussions to describe domain
structure for the EXE readership. It’s
becomingone of the fixtures of the universe.

Wenormally think of the domain scheme
asa tree of names likea tree-structured file
system, with each level separated from the
others by a dot. Of course, these days we con‑
ventionally write names from the tree ‘bot‑
tom up’ showing the leaf name first. So the
domain name craggy - h i l l s i d e . c o . u k i s
a full domain name for one of my machines.
At each level in the complete name, the text
component must be unique. This allows you
to call your machine z a p h o d while distin‑
guishing it from all the other machines
called z a p h o d on the planet because the
remainderof the domain namewould bedif‑
ferent. Aname with no ‘dots’ is assumed to
be in the current domain, so I can happily
call my machine c r a g g y internally.
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At the beginning of adoption of the domain
name scheme, it was possible to deduce the
geographical locationof a site fromadomain
name. Strictly, this is not a feature of the
system, because the DNS is a way of logi‑
cally dividing the namespace and is not a
method of locating a machine in physical
space. But at the outset, outside the US, it
madesense to use country codes for top level
domains. The X.400 mail protocol defined
the use of ISO standard country codes in
mail addresses and as the domain scheme
was adopted by Usenet sites in Europe, it
was decided to fit into this scheme. Other
countries followed, for example, init ial ly
Australia used oz as its top-level domain
name but gradually changed to usingau.

Of course, we are recalcitrant Brits and
needed to be different. Our academic net‑
work, JANET, used uk as i t s top level
domain name. GB is the standard ISOcode,
but that does not describe the political unit
in which we live. GB is a subset of it. Also,
against the wishes of all mail system imple‑
mentors in the UK, the academic ‘powers‑
that-be’ decidedto use ‘reversed’domains for
JANET,amyopicdecision that causedmany
people, including me, a great many prob‑
lems.

I r a n the early UUCP network in the
UK. When we began to move its flat name
space towards the use of domain names, I
certainly considered adoptingGB asits top
level domain because I felt we needed to
control o u r own namespace. I was per‑
suaded to fi t in w i th the expanding UK
domain because I didn’t want to have to
cope with two names for my own site. It felt
wrong t o have u k c . a c . u k and u k c . g b a s
synonyms for the samemachine.

Sowe bi t the bullet and used the UK
Name Registration Scheme (NRS),even
though we thenhadto cope with swapping
the names around from world standard
form to the UK internal form. Having
domain namesthe wrongway round
has brought its own set of prob‑
lems, which are also inevitably
exported to outside the UK.
Hopefully, the aberration will
begin to die now as the NRS is
no longer authoritative for
JANET. If you still have a mail
signature which contains a
domain name in JANET order, then
change it .

As a postscript to all this, I think that
I regret the passing of the ability to be
able to deduce someone’s location by
looking at their domain name. OK, this
was never a guaranteed feature, but there
was a time when you could say that mail
from somewhere .comhadoriginated in the
USA, andI feel that this wasa good thing.
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The domain scheme
Fromthe start, the DNSwas designed to be
a distributed database held together by
nameserver programs runningon all partic‑
ipatingmachines. To find the address for a
particularmachine,you first haveto find the
nameserver that contains the data for the
domain. The system works by delegation.
Any organisation that is responsible for
managing a part of the domain namespace
can pass the task of managing a subset of
their namespace to someone else.

The organisation provides the primary
nameserver (or nameservers) for its domain.
If you really want to have correct details
about that domain, then you must query
that nameserverwhichwill have theauthor‑
ity to give you complete information about a
domain. Strictly, a nameserver will give you
details about a zone. A zone is all the infor‑
mation for the part of the domain name
namespace that the nameserver controls
apart from any names that are delegated
elsewhere.

Top domains are managed from the NIC
in the USA. It delegates par t of the top
domain space to other organisations. Sothe
uk domain is managed by University Col‑
lege, London, who were the first Internet
node in the UK.UCL runs part of uk name‑
space itselfand delegates its running of the
maindomains to other organisations. EUnet
GB runs the . c o . u k domain and delegates
names to other Inter‑
net Service providers
or end -ser net‑
works. To find my
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address, your nameserver will query a top‑
levelserver lookingfor u k , andthis will pass
you onto UCL,who will passyou ontoEUnet
GB becauseyou are lookingfor co .

M y namespace h i l l s i d e . c o . u k i s
actually managed directly by EUnet GB
because my connection to them uses ISDN
andI prefernot to have the nameserver traf‑
fic onadialup line. I cou/dhave the files that
control my local domain onmy machine if I
wished. WhenI need to change the details
then I canedit a localfile to informtheworld
of the presence of a new machine on my net‑
work. Most leased line users do this.

The DNS distributed scheme makes a
great deal of sense. It means that local
administrators canmanagetheir ownname‑
space by controlling local files. It means that
it’s easy to create names at any level in the
hierarchy, and pass those names down to
the people who are actually administering
the namespace.

All o f this may seem to be put t ing all
one’s eggs in one basket. If the authoritative
data for some par t of the namespace is
storedononemachine,thenwhat happens if
thatmachinegoesdown?Well, the DNSgets
around that by defining two types of name‑
server.

A pr imary master server is one which
derives its authoritative data froma set of
files stored on the machine. A secondary
mastergets zone data fromaprimarymaster
and stores it
ina file.
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Periodically, it will check that the data that
it holds is up-to-dateand will load new tem‑
porary zone files if the information has
altered.Nameserversoftencontainbothpri‑
mary and secondary data: it’s rare to have a
nameserver that is solely primary or sec‑
ondary.

Once we have replication of data from a
primary nameserver to a secondary, we cre‑
ate aneedto ensure that the secondary data
is current. First, each zone file has a serial
number that should be incremented when
the data is changed forcing a secondary
reload. Second, there are three timeout peri‑
ods. The first forces the re-acquisitionof the
data after a specified interval. The second
definesthe re-try time if the primary server
cannot be contacted to get the data. The
third specifies the time after which the data
is presumed to be useless and will not be
presented by the secondary server as
authoritative information.

You can use the ability to bea secondary
nameserver to force caching of data locally.
On my main machine, I r u n a nameserver
that is secondary for my domain to the
EUnetGB nameservers andthis means that
I don’t go offsite for nameserver lookups for
local machines.

Most people r u n more than one name‑
server for their site. In fact, every name‑
server is supposed to nominate a backup
nameserver that can be queried. This
spreads the lookup load somewhat and also
meansthat you can reboot your primary
nameserver with impunity knowing that
lookups in the namespace will continue.

The duplication of nameservers starts at
the top. The NIC providesa file that con‑
tains the names and addresses of ten ‘well
known’ root nameservers; i t s U R L is
f t p : / / f t p . r s . i n t e r n i c . n e t / d o m a i n /
named. r o o t . This file changes rarely and is
loaded into your local nameserver providing
a set of constant starting points. It’s worth
checkingwhether this file has changed from
time to time.

You canappreciate that aDNSquery can
be a complex operation contacting many
machines to find the nameserver that ser‑
vices the zone. Mostof the complexity that is
needed to service a query for the DNS is
handled by your local nameserver program.
To speed up the lookup process, the name‑
server will cache any information that it col‑
lects. This means that DNS traffic does not
predominate on the Internet.However,once
acache is established,you need some way of
timing out the data and forcing the local
nameserver to contact the authoritative
source again. Each domain administrator
supplies a time to live for the data in their
zone. This time is used to flush caches in
nameservers, sothat the administrator will
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know how longthey will have to wait before
a change in their files will be present on all
the nameservers in the world.

Reverse lookups
Of course, we don’t just need to translate
domain names into IP addresses. We want
to be able to perform a reverse lookup,
translating an IP address into a
domain name. This is done much
more often than you think.

Reverse lookup is often
used for data logging or for
deducing where some mail
has come from. Reverse
lookup is also used for valida‑
tion. I r u n the tcpda IP wrapper
on my machines to l imit which
hosts can use certain facilities; this
relies on reverse lookup to check a
machine name. The FTP daemon
program that I use will lookup the
IP address of a caller andwi l l refuse
to play if the string that it is handed
is different from the site that caller
claims to have come from.

People running firewalls sometimes
seem to fall foul of this system, they feel it’s
desirable for them to hide the names of
internal machines from outside gaze by not
registering them in the DNS. They also feel
able to export unregistered IP packets onto
the Internet. I am unsure why they think
that this is a safe thing to do. These people
are often the most strident in the defence of
what they do, saying that anonymous FTP
means that they should have the right to
send me packets that I cannot validate.
Well, I begto differ. Anonymous FTPmeans
that you don’t need a login name to access
part of my machine: you are an anonymous
user. I am not prepared to deal with anony‑
mous sites.

Reverse lookups are handled by a cun‑
ning use of the lookup mechanism. The IP
address is reversed and used to construct a
name i n the i n - a d d r . a r p a domain, s om y
machine craggy. h i l l s i d e . c o . u k has a n
IP address of 192.88.50.1anda site wishing
to perform a lookup on the address wil l
lookup the address 1 . 5 0 . 8 8 . 1 9 2 . i n ‑
a d d r . a r p a .

The reason for the reversal of the IP
_address is simple. IP addresses are hierar‑
chical, being split into classes. However, the
number reads from left to right with the left
most bits being used to denote the class and
the right most bits used for machine num‑
beringor further subnettingona site. I have
a Class C address and my network number
is 192.88.50. My localaddresses use the bot‑
tom8 bits.

To allow me( o r in fact, EUnetGB)to con‑
trol my reverse name space, the NIC needs
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to delegate my
network number
to me in the form
5 0 . 8 8 . 1 9 2 . i n ‑
a d d r . a r p a s o that I
can associate the correct machine name with
the correct number in the nameserver that
controls my zone. So IP addresses are
reversed to make them behave like domain
names for delegation.

People often forget to set up reverse
lookups in their nameservers and then won‑
der why they cannot use the Internet fully.

Record types
We have seen that the DNS contains at

least two types of data. One maps names to
IP numbers and one maps the reverse
lookup of the IP address back to the name.
These will actually bein two different zones,
one for the domain name and one for the
reverse lookup i n - a d d r . a r p a namespace.
For any zone, the DNS contains several dif‑
ferent types of record. The record has a key
which is a domain name, a class (wh ich is
always IN for Internet), a type and some
associated value or values. The number of
values will depend on the recordtype.

When a query is made to the name‑
server, y o u supply the context in which the
query is made by givingthe recordclass and
type. There are a couple of programs
designed to allow users to query the name‑
server. The documentation for these pro‑
grams assumes that you know about record
types. The following could be included in a
‘pocket guide’.
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The basic record that is usedto map a name
to an IP address is the Aor address record.
The IP address defines an interface and it’s
often the case that amachine will have sev‑
eral interfaces, so it’s perfectly possible to
have several A records mapping the same
name to different IP addresses.
If a machine has aliases, (for example,

mymachine wooded. hillside.co.uk is
also known a s f t p . h i l l s i d e . c o . u k and
www.h i l l s i d e . c o . u k ) , then the alias i s
included as a CNAME (canon ica l n ame )
record. ACNAME maps one name to i t s
‘canonical’ form. Canonical forms are
definedbyArecords and give an IP address
for their key.When the nameserver is given
a name to lookup and finds a CNAME, it
replaces the name it is seekingby the canon‑
ical name and does another lookup to find
the IP address.

It would be possible for me to define
these aliases using A records to map
w w w . h i l l s i d e . c o . u k directly t o a n I P
address. However, some applications,
notably sendmai l , needtoknow that a par‑
ticular name is an alias sothey can change
anymailname to its canonical form. It’sbet‑
ter to mark an alias as such by using a
CNAME record.

The PTR record is used to map the
reverse lookup, mapping the IP address
expressed i n i n - a d d r . a r p a form t o a
canonical name. The value that the IP
address maps to must bea canonical name.

As I have noted, each zone will specify a
nameserver, or better several nameservers
that will act asauthoritative sources ofdata
for that zone. This is done using an NS
(nameserver) record. The NSrecordwill give
the name of each nameserver that provides
data for this site. Beware that this name
must be a canonical name, so an NSrecord
cannot point to a name definedby aCNAME:
it must point to a record defined by an A
record.

Eachzone will start with an Soa (start of
authority) record.This has a bunchof argu‑
ments: first, it has the name of the machine
that supplied the data; second, it has a ‘fake’
machine name that gives you the email
address of the personwho controls the data.
The Soa record for h i l l s i d e . c o . u k has
p e . h i l l s i d e . c o . u k a s i ts second argu‑
ment, you replace the first dot by an ‘@’ and
derive my mail address. This information is
not usedby nameservers,but is intendedfor
use by humans providing them with a con‑
tact address at the site. The remaining SOA
arguments are used by secondary name‑
servers to timeout their copies of the data.

The DNS also provides routing informa‑
tion for the email by using an MX(ma i l
exchanger)record.Whenprocessingmail,pro‑
grams like sendmai l will process a destina‑
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tion address like p c@h i l l s i d e . c o . u k
by looking up the name that appears
after the @symbol as an MXquery.
MXrecords havea priority num‑
ber and a canonical name. It’s
usual to have several MX
records for any particular
mail address. The sending
machine will t ry each one
startingwith the lowest pri‑
ority value until it manages
to deliver the mail.

Mail addresses can be
machine namesbut are often
domain names forcing the
delivery of mail to one mai l
gateway machine ona local net‑
work. There are many advantages to
this, the main one being that email
addresses becomevery wide spreadamongst
you r contacts and using a domain name
means that you don’t have to change your
email address every time youmove from one
machine to another internally.

There is no reasonwhy the mail needs to
be delivered to a machine in your domain.
You can point anMXrecord at any machine
with anArecord in the DNS. It’s quite possi‑
ble to have anMXrecord for a site that is not
actually connected to the Internet. Many
service providers that support dial-up access
dothis.

Forexample, asite can connect to you via
UUCP and it would be perfectly reasonable
for you to point anMXrecord for that site at
your mailmachine,assumingthat yourmail
machine can recognise that it needs to take
special action to deliver mail to that site. In
m y case, M Xrecords for h i l l s i d e . c o . u k
point at EUnet GB’s machines, sothat I can
use ISDNefficiently. Mail is delivered to me
usingUUCP:batchingthemailand sending
it in a single call is cheaper.

There are several other record types that
canbeusedto supply additional information
about the entries. The H INFO record sup‑
plies host information for a machine. The
arguments are supposed to come froma set
of Machine names and System names
definedby theAssignedNumbers RFC (cur‑
rently RFC 1340) but this is not enforced,
largely because no-one is using this data.
The original ideaof the HINFO recordwas to
allow programs to deduce the type of the
remote system and adapt accordingly. This
hasn’t happened and so few sites supply
HINFO values. The TXT (text) record allows
you to add text strings to your zone informa‑
tion. Again this is not widely used.

Finally,you canuse the record type ANY to
make a general query from one of the name‑
server lookup programs. This can be useful if
you are looking for any type of data for a
domain.
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Where to find things
If you poke about your UNIX system, you
will not find anything called ‘DNS’ or any
daemon that contains those three letters.
The DNS is usually supported by a daemon
called named. On a Sun, it’s called
in.named. Sun’s implementation is differ‑
ent since it sits behind the Network Infor‑
mationSystem (NIS).

There are also a set of standard resolver
routines that are compiled into programs
that wish to query the nameserver. These
often consult a control file, soit’s possible to
have name services provided by a remote
machine.A common firewall technique is to
r u n a special nameserver on the firewall
supplying external addresses, while point‑
ing the resolver routines on the firewall at
an internal machine that supports internal
addresses.
There are also a couple of ancillary programs
that can be used by humans who want to
query the nameserver. Most vendors supply
n s l o o k u pwhich can b ea little hard t o use. I
prefer to use the d i g program, emanating
from the University of Southern California
InformationSciences Institute(USC-ISD,this
is somewhat more friendly. For example, it
will automatically setup reverse lookups for
you.

The public domain version of named is
now maintained by Paul Vixie and can be
obtained using anonymous FTP from
f t p . v i x . c o m .

Finally, I have made considerable use of
the excellent DNS and Bind, wri t ten by
Paul Albitz and Cricket Liu. It’s published
by O'Reilly andAssociates with the ISBN0‑
56592-010-4. a

PeterCollinson is a freelance consultant spe‑
cialising in UNIX. He can bereached elec‑
tronically as pc@hillside.co.uk, on WWW at
http:/ /www.hillside.co.uk or byphone on
01227 761824.
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Announcing a Major New Upgradeof CommLib

Greenleaf CommLib 5.0
Over 350 public functions and macros, providing powerful tools for
al l aspects of asynchronous communications programming for
Microsoft Windows 3.1and MS-DOS.
N o w we provide even more of the power and features you’ve asked
for!
Somefeatures of CommLib 5.0:
4 Level 2 device-independent C functions for these drivers: MS Windows,

Greenleaf Standard, Fast,Smart, Digiboard,Smart Arnet, Smart Star Gate,
Sparkle, BIOS, Extended BIOS, Polled, MODEM Assist, FOSSIL
NEW! Support for WIN-32 API and 32bit DOS extenders
NEW! Support for Windows NT
XMODEM, YMODEM, ZMODEM, Kermit, ASCII, many options
NEW! Support for Compuserve B+
Unlimited number of ports for ISA, EISA,MCA
Modem controls, keyboard, screen, handshakingand much more!
Supports all popular C and C++ compilers

What's included:
Free source code
Al l memory models supplied

Professional documentation
Free technical support and access to our BBS

Greenleaf CommLib 5.0

Only £259 excluding delivery
and VAT

No royalties
90-day money back guarantee

© Telephone today for
complete information,
demonstration, or details
of how to order.

0566 86037
FAX 0566 86147
BBS 0566 86925

Citadel Software Ltd
Coombe, Trewen, Launceston,

Cornwall PL15 8QF
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Painless Data Compression and Archiving

Introducing Greenleaf ArchiveLib
Experience the power to compress and
store data from anywhere, to
anywhere in your C/C++ applications.
Unt i l n o w your development choices
for data compression and archiving in
C or C++ applications ( a n d other
languages too!) were severely limited.
Professionals ‐ don’t be stymied any
longer!
ArchiveLib includesa fast, efficient
compression engine and architecture
for addition of other compression
methods. You control source and
destination (fi le , memory, port, etc.) of
all data. Complete control over format
of archives.
Many extras for Windows
programmers.
ArchiveLib Major Features:

100% C++ class library plus C interface
Supports Microsoft Windows 3.1,
MS-DOS, and Watcom 32-bit extended
DOS
Portable data compression is fast and
efficient
Platform and language independence
Coded for Win32 ‐ smooth path to
32-bit Windows

Extensible through plug-in
compression classes

i o n levels ‐ auto or
on

Five comp!
manual sel

Versatile archiving ‐ files, memory
objects
File information automatically
included in archive

4 Release and debug library versions
included
Tagged objects flag allocation or
pointer errors
Extensive Windows support includes
compression/archiving progress
meters and message options

4 Wildcard expander class is also useful
for general purpose application

A 25classes ‐ over 100 functions in C
and C++

What's included
4 Free source code
4 All memory models supplied

Examples that compile and r u n
included for every function
Professional documentation
Free technical support and access to
ou r BBS

Greenleaf ArchiveLib

Only £229 excluding delivery
and VAT

No royalties
90-day money back guarantee

®@ Telephone today for
complete information,
demonstration, or details
of how to order.

0566 86037
FAX 0566 86147
BBS 0566 86925

Citadel Software Ltd
Coombe, Trewen, Launceston,

Cornwall PL15 8QF

GREENILEAF

of
& CIRCLE NO. 255



T E C H N I Q U E S

++, an enhanced C
Ihave dedicated most of this month’s column
to some C/C++ compatibility issues but first
here is some code for you to inspect. It’sdefect
ridden even though most compilers wi l l
accept it with nomore than a few warnings.

Hincude <stdlibh>
unsigned char memory 100];

memory 5

Void printf char® char, char™);
int main () £

i t  i ;
volatile intv;
char stenf100], mens [100], ma) ‐wen [10],
unsignedchorLC_memory(100];
tev=0;
print(ste,em, my.wom, LC_memory);

C and C++ are two
languages separated
by a shared syntax.

Francis Glassborow
calls for a divorce.

5
My answers are later in this column but see
what you can spot beforeyou readon. By the
way, you should distinguish between C and
C++.

Time for a divorce
Many programmers view C++ as an
enhancedC withgreater type safety, support
for user-defined types and mechanisms to
manage object-oriented programmingstyles.
This is the way that it started in the early
eighties. I do not think it is any longer true.
Over the last decade there have been many
minor (and some major) adjustments to pro‑
vide better support for the object-oriented
paradigm. To my mind, the end result has
been to create a different language rather
than a powerful dialect. Cand C++ share
many superficial similarities, not least the

eccentric syntax designed by
K&R. The programmer may

not even realise how problem‑
atic that syntax can be for
implementors writing compila‑

tion tools. The recent introduc‑
tion of yet another keyword,

t ypename, basically to support
the parsing ofcode, should hint at

some deep problems.
C was designed as a small, pow‑

erful language for producing effi‑
cient code in the days when typical
compilers for languages such as For‑

tranproducedcode up to ten times the
size of hand-coded assembler. Those
were the days when we regularly used
separate development and production
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compilers (development compilers produced
slow, over-size executables; production ones
took for ever to generate an executable). The
claim that Cremainsasmall languageseems
to smell of language politics - the small num‑
ber of keywords has been sustained by over‑
loading the original keywords with extra
meanings. There is also the issue of reserved
words: I know of no other languages (apart
fromC derivatives) thatare as profligatewith
reservingwildcarded spellings.

By wildcarded I mean an identifier that
includes ‘wild cards’ such as s t r followed by
any combination of upper and lower case let‑
ters, digits and underscores. Ie not only the
specific function names, macro names, etc
listed in the standard headers are reversed
but whole reams of other useful spellings. In
my more frustrated moments I have been
knownto suggest that programmers start all
identifierswithx, y or zasI think that is safe
and easy to remember.

C++ is a far larger language, with a
steadily increasing number of keywords cre‑
ated after the designers realised that over‑
loading the existing ones was becoming
insane. It’s also one that has subtly changed
the rules for identifiers. Right from the start
it unifiedthe namespaces for ordinary identi‑
fiers and tags. I believe this was necessary to
support direct use of tag names as names of
types without havingtogothrough C’s t y p e ‑
d e f mechanism.The result is asubtlehiding
of names when a C programmer uses the
same identifierasatagandanordinary iden‑
tifier. I believe that any consequential break‑
age of correct C code generates a diagnostic
but that does not mean that incorrect Cmay
notcompile to dosomethingodd in C++.

head for headers
The nextC++ step was to change the rules for
standard headers. In C, if you donot includea
standard headeryour code will belargely free
of the constraints placedon identifiers by that
header. Though becareful, there are still con‑
straintsonidentifierswith e x t e r nlinkage.In
C++ there is no such guarantee. Once you
include any standard header file into C++
source code, any and all of the other standard
headersmay havebeenincludedindirectly.Of
course most implementors wil l not mess up
the C standard headersbut I believe they are
allowed to do so. As soon as you write
#inc lude <iostream.h> you must assume
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that all other stan‑
dard headers may
havebeenincluded.

C++ is trying to
solve the problem of
name conflicts by
introducing ‐_user

defined namespaces.
Unfortunately this is
not proving to be as

simple as it first appeared to be.The first two
implementations to support namespace inter‑
preted the draft rules differently. This is par‑
ticularly badnewsasit suggests that there are
at least two reasonableviews. It will take time
to resolve these different views. I have no
doubts that we need a namespace facility, but
like other extensions - templates and excep‑
tions - Iam notconvincedthat weshoulddelay
producinga standard for the core of C++ until
these aresortedout. Regrettably,if wegowith
what we have Standard C++ will be a mess.
Too many of those responsible, for whatever
reasons, want an all encompassing standard
now, however defective it may be. I still hope
sensewill prevailandC++willbestandardised
incrementally- core,extensions and library.

Such differences between C and C++
causes stress between the two but you might
think that insufficient cause for advocating
divorce. I think that the time has come to stop
pretendingthatC++ isjust ‘abetterC’.As long
as we continue to do that we mislead pro‑
grammers. Take, for example, the difference
betweenassignment in the two languages. In
C,to quote the ISOCstandard:

‘thevalue ofthe rightoperandis converted
to the type of the assignment expression and
replaces the value stored in the object desig‑
natedby the leftoperand.’ (6.3.16.1)
andearlier:

‘An assignment operator stores a value in
the object designated by the left operand. An
assignmentexpressionhasthe valueof the left
operand after assignment, bu t is n o t an
Ivalue.The type of an assignment expression
is the type of the left operand unless the left
operand has qualified type, in whichcase it is
the unqualified version of the type of the left
operand.’ (6.3.16)

The emphasis is mine, because that is
exactly what the value is in C++. In sofar as
is possible,C++ assignments evaluate to ref‑
erences not values. This has far reaching
implications, not least that user defined
assignments should return references not
values.

I think that it is such changes in the
semantics between C and C++ that makes it
important that weovertlyacceptthat they are
different languages largely boundtogether by
shared syntax.

Now goback and readthe code problemat
the start of this column.
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Detecting use of
reserved identifiers
I believe that user declaration of a reserved
identifier in C code is a defect that should be
diagnosed. It has longbeenan irritant to me
that development tools do not provide the
option of checking source code for such
defects. With the growing use of colour in
editors I have longed for an editor that
would, optionally, identify reserved identi‑
fiers b y c o l o u r . A s most editors d o not parse
code, making the detection completely cor‑
rect in the context of included header files
has not beena possibility.

Symantec could have provided the facil‑
i ty in the latest release of i ts C++ develop‑
ment tools. Indeed, it could provide even
more,such as an option to highlight type
names. I hope it will consider such for i ts
next release of C++.

Meanwhile I have found an editor which
supports colouring wildcarded identifiers.
CRISP from Pacemaker Software (01666
840333) is an editor that was originally
developed on Unix systems but is now also
available on most PC platforms. This is not
the place for an in-depth review, but it is a
productworth trying, beinghighlycustomis‑
able with sensible GUI support. To some
extent, it is what Brief could have become
with continued development for graphical
environments.

That code
Here is my line-by-line commentary. How‑
H#indude <stdlibh>

ever donot take my word as gospel.
This effectively means that all identifiers
ansigned char memory100];

starting with ‘ s t r ’ are reserved.
As this line defines m e m o r y with e x t e r n
linkage, it infringes on the reservation of
structmemory;
identifiers starting with mem.
No problem in C, though pretty silly as it is
bound to cause confusion. In C++ this will
hidethe previous declaration ofmemory and

void printt Char® chow, char™);
cause all kinds of subtle problems.
Not allowed in C because, though you may
declare the prototype of a standard library
function, it must match the version defined
in the standard. Apart from beingsilly, C++

iv main () {
should accept i t .
In C this means that ma in takes an unspec‑
ifiednumberof arguments, soany command
lineparameters are fine but ignored. In C++
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this means that the
function explicitly
takes no argu‑
ments so strictly
speaking a com‑
mand line with
parameters on it
should generate a
r u n t ime er ro r. I
doubt that it actu‑
ally will.

int U;
volatile intv;
Note that this means that v may bechanged
by events unknown to the compiler.

char strn[100], rtemx ff00], m4‐wem 10];
s t r n violates the reserved spelling of
s t d l i b . h . I n C ,memx i sall right because i t
only has block scope but it’s a potential
defect in C++ because technically s t d l i b . h
might have included s t r i n g . h . I n C
my__mem is also fine, but in C++ it violates
the rule reserving ‘__’ for implementing
name manglingalgorithms.

wsigned char memory]100]
Possible problem in C++ because of the
reserved identifiers in l o c a l e . h

i=v=Q;
Noproblemin C, though a poor coding style.
But I think C++ might produce unexpected
results because the value ofv=0 should bea
reference to v which is volatile, sothe value
m u s t be read from v and might have
changed after the 0value was written to v.

rink (stn mem,wy w o n t , LC_menor);

InC,this mightbelinkedtothe library func‑
tion p r i n t f ( ) and will result i n reading
uninitialised storage. C++ should require a

5
definition available to the linker.

And finally, this is strictly an error in C
because the function does not return a
value. Stupidly, C++ now makes m a i n ( ) a
special case where falling of the end is
defined asreturning0 - not true code or any
other function.

a

Association of C/C++ Users Subscriptions:
individual£14, student £7, corporate £75,
Overload & C++ SIG £15 (+ACCUmem‑
bership).
Forfurther informationabout ACCU write
toFrancis Glassborow, 64SouthfieldRoad,
Oxford, OX4 1PA, ring0865246490 or
email (without contents) info@accu.org
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Databases.

More Platforms
POET 3.0 transparently networks PCs, Macs and
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Give Your Bugs The Bird!
Get The CombinedPowerof A Heap Checker,SpyUtility,DebugKernel,

APIDebuggerAnd GPFTool,All In A Single Package.
Ne the perfect bug finding

tool? NuMega has it! ‐ in
Windows, DOS, WindowsNT, WIN32s
even Windows 95. It's called BOUNDS‑
CHECKER™. Many say it's the most ver‑
satile and powerful automatic bug find‑
ing tool money can buy. Our customers
love it because it saves them huge
amounts of time and does “clean-up” bet
jer than anything out there.

Where Do Bugs Come from?
Today's bugs are just as likely to come
rom improperly interfacing with the oper‑

ating system or third party components as
with your programming language. That's
why we've expanded BOUNDS‑
CHECKER into a single comprehensive
o o l that points it's long bug hunting fin‑
ger at the types of problems you are most
ikely to encounter.

Stop Problems like:
mwAPI Parameter Errors m Memory And
Resource leakage mmData And Heap
Corruption m™API Compliance Errors ml
Processor Faults m C/C++ Pointer Errors
mwAPI Return Value Errors miVBX Interface
errors and more!

Find O u t Why They Happen
Your work is not always done when the
bug is found. In fact, 50% of the job is
finding out what caused the bug. There's
great news though ‐ BOUNDS-CHECKER
works as your partner in helping you
diagnose the problem. Along with giving
you the description of the bug,
BOUNDS-CHECKER reveals the source
line that most likely caused the bug! For
more difficult problems, you can access
a variety of windows and inspectors that
show you the state-ofthe-program at the
instant the bug w a s found! And for “killer
bugs”, BOUNDS-CHECKER shows you
the history of events that led up to the
problem! What's more, with BOUNDS‑
CHECKER, you can go back in time and
observe the series of Windows mes‑

sages, APIs and other events that preceded
the bug. This is the power you've been
waiting for ‐ now turn weeklong debug
sessions into a few minutes work!

New In BOUNDS-CHECKER!
VBX and Windows 95 support‑

events as part of its trace history. Whether
your program is written in VB, C/C++ or
any other language, you can get a handle
on some of the weirdest bugs you are like‑
ly to hit.

TView™ - Cool Event Viewer!
As your program runs, BOUNDS-CHECKER
transparently logs messages, API calls,
hooks, callbacks, VBX calls and many other
events in a trace file. TView, BOUNDS‑
CHECKER's event viewer graphically orga‑
n i z e s and filters events so that you can see
a high-level view of your program's runtime
activity. When you want to see more
detail, just click on events of interest to

expand, levelbylevell You can also view
API parameters and even bring up the
source line associated with an event.
Besides helping you see programs from
the inside,(even on executables with no
debug information), TView is an excellent
tool for tracking down some of the tough‑
est Windows problems

The Perfect Q/A To o l
If your job includes making sure your com‑
pany’s programs are as solid as possible,
you need the power of BOUNDS‑
CHECKER. Many of the bugs that
BOUNDS-CHECKER finds will be invisi‑
ble during test cases, but this tool has
eyes! You cannot possibly test every per‑
mutation on every conceivable system
configuration ‐but, by using BOUNDS‑
CHECKER, you can flush-out the hidden
bugs and greatly improve your quality.

Don’t Doubt I t , Do I t !
Next time, show your bugs who's
boss...Give’em the bird! e

| OrderA Trio And SaveA Bundle!
Choose two BOUNDS-CHECKER |

products and get the third FREE! I
1
I
I
4 £195. vat
| BOUNDS-CHECKER [MRSTul

1 F o r Windows _j For 32/NT
QOFor WIN32s WUFor DOS

1,;4 Windows95 Pre-Release Program
1 (Call for ordering information)
; Special T r i o Price: £415 + VAT
if Cal l System Science Now! (0171) 8
; O r Fax This Form! ( 0 1 7 1 ) 837 6411

14VISA WMasterCard
1|Card#
' Card HolderName (Print)

1022
6411

C a l l  ( 0 1 7 1 )  8

London N1 9PN
1-6 Bradley’s Close, W h i t e L i o n S t . [ V I E i al ©

& CIRCLE N O . 257

2 4 H O U R BBS
001-603-595-0386



With the current wave of component-based
software, it’s perhaps a surprise that many C/C++ develop‑
ment tools appear to bebecoming more monolithic. Vendors promote
their products on the basis of how ‘integrated’ they are ( theJ in I D E ) ‑
typically you'll get aGUI-based compiler, linker, debugger, browser,
text editor and resource editor all working in seamless harmony. Pro‑
grammers get spoiled by all this - after all it’s easier to program if you
don’t have to runfive tools at once andmakesure they’re all in step. For
many developers command-line tools are daunting as well as a tad
passé.

However, as Emacs aficionados out there will know, it’s actually
fairly easy to start adding custom functionality to an IDE- via third‑
party products - as long as your tool is capable of launching other
processes and supplying them with command-line arguments. If you
useMicrosoft’sVisualC++ towrite anRPCserver application,but need
to re-run theMicrosoft InterfaceDefinitionLanguage (MIDL)compiler
every time you change the interface of one of your RPCs, you can add
MIDL to Visual Workbench’s Tools menu.Visual C++ will happily r u n
the other program and redirect its output to one of its ownwindows. In
fact, this is how Visual C++ compiles
and links anyway - by invoking the
command-line compiler or linker from
within Visual Workbench.
A likely candidate for addition to

your Tools menu is C-Vision from
Gimpel Software, purveyor of the
code analysis tool PC-lint. Like PC‑
l int, C-Vision is a text-mode-only,
command-line basedC/C++ analyser.
It differs from its sibling product in
what it does with your code. PC-lint
serves one (a lbe i t worthy) purpose ‑
comprehensive semantic analysisof your pro‑
gram, in anattempt to identifypotentialbugs.
C-Vision however has a number of distinct
functions focusingonthe overall logicalstruc‑
ture of your code,and to this endcomes assix
separate executables.

The functionality ofC-Visioncanbesplit roughly
down the middle. Three of the six programs - C‑
LINES,C-FORMAT andC-COMMENT- dealwith
the visual layout of code. The remaining three, C-XREF,
C-TREE and C-TDUMP, generate various reports and
diagrams describingthe logical structure ofyour code, in terms of sym‑
bol usage, caller/callee relationships, etc. All the programs accept
options in the form of command-line arguments; default behaviour is
configurable via the c v i s i o n . h o w file.

C-LINES
C-LINES is asource-code listingutility. It takes a Cor C++ source file
and producesa listing suitable for printing or viewing on screen. It
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Is your code more tangled than the World
Wide Web? Doyour program listing bear
more than a superficial resemblance to the
Mandelbrot Set? Roland Perera discovers |
whether Gimpel Software’s latest offering will
help you find the method in your madness.

doesn’t actually modify the original source file in any way soyou can
play around with C-LINES to your heart’s content with the knowl‑
edge that your precious code remains untouched. The basic output
from C-LINES,generated with the - 1 b a s i c option, simply adds line
numbers to the body of your code, without formatting it in any way.
By default,most of the C-Vision tools output to the screen via abuilt‑
in viewer, which allows you to browse through the tool’s output. C‑
LINEShowever is perhaps more useful when redirected to aprinter
( - o on the command l ine) as then comments appear in italics and
keywords in bold type.

Sofar C-LINES seems mundane enough. However it has several
other tricks up its sleeve. Importantly, it properly preprocesses the
source, scanning # i n c l u d e files and defining and undefining pre ‑
processor macros as it goes. This allows it to identify code contained
within a false preprocessor conditional, ie which is never compiled into
object code.Various options allowyoueither to treat this ‘dead’ code as
normal, to hide it, or to flag it asdeadin C-LINES’soutput. If you need
to define any extra macros, egthose definedby your compiler, you can
add these to your cv is ion.how file. Ahandy feature is the ability to
see the code after the preprocessor has done its stuff: you're able to

view macroexpansions in the form that
the compiler itselfsees.
In addition, C-LINES r u n without the
- 1 ba s i c optionwil l identify andmark
blocks in your code (see Figure 1a ) .

Blocks outlined with a double
line, like the f o r loop shown,
indicate control structures that

respond to the b r e a k
and c o n t i n u e state‑
ments. Single lines out‑
line function bodies,
i f / e l s e clauses, class
definitions, and nested
blocks. Block exit points
( b r e a k , c o n t i n u e o r
r e t u r n ) a re also high‑
lighted by the presence
of a horizontal bar
sprouting forth from the
vertical bar tha t out‑
lines the block.This fea‑
ture would obviously be
useful to anyone trying

to grasp the flow of control of unfamiliar code. However, unstruc‑
tured block exit keywords ( go t o and t h r o w ) are not flagged.

C-LINES’s remaining function is the ability to add user-supplied
titles andsubtitles to its output. If C-LINES comes across acomment
startingwith the word T I T L E or SUBTITLE in your code, it treats the
line asidentifyinga section or subsectionof the code. It then compiles
these headings intoa table of contents which appears as the last page
of the output.
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C-FORMAT and C-COMMENT
Unlike C-LINES, C-FORMAT and C-COMMENT both modify their
input files (afterbackingthem up). C-FORMAT is asource code refor‑
matter: it attempts to free you from the tedium of making sure that
your code is always correctly indented and that whitespace is used
consistently. C-COMMENT’s task is simply to rearrange comments
as C-FORMAT completely ignores them, although if supplied with
the - i y e s command-lineoption it will automatically invoke C-COM‑
MENT when it’s finished.

Actually, callingC-FORMATa ‘source code reformatter is a bitof
a euphemism- as the documentation states, it takes ‘a minimalist
approach to reformatting’, leaving most code unchanged except for
adjusting indentation. In this respect it is auseful tool for imple‑
mentingcoding standards or for reformatting a complex tree of con‑
trol structures after making a change to its logic. Like allmembers of
the C-Vision suite,C-FORMAT is configurable, allowingyou a degree
of control over indentation, the positioning of braces, nested pre‑
processor commands and multi-statement lines. The obvious thing
it’s lacking in this regard is any control over vertical whitespace: it
would be useful to be able to specify a gap of one blank line between
functions, two surrounding every preprocessor block, and so on.

c l a s s  B  {
Ye

c l a s s  D :
oH

p u b l i c  B  {

v o i d main ( )
{

Dd
B * p b = ( B * ) & a

b i n a r y  &
D * % p d = & d ;

fi e r a s b i n a r y *
}

/ / i n c o r r e c t l y i n t e r p r e t s u n a r y & a s

/ / i n c o r r e c t l y i n t e r p r e t s * t y p e m o d i ‑

/ * The r e l e v a n t s e c t i o n o f c v i s i o n . o p s :

A , 5 ; a & b
" e u " 0 ; &
" e d " , 1 , 0 ; char &s - - see d i scuss ion a t * d , b e l o w
ee 8, 3, 95 Oe
" t u " , 1 , 0 ; * a , * * a , * * * a , e t c .
" e d " , 1 , 0 ; c h a r* s

Changed a p p r o p r i a t e va lues t o 5 t o h i g h l i g h t p r o b l e m ! * /

Figure2 - C-FORMATgets confused!

#define BUF_LENGTH 40
fidefine m ( x ) (x + 1 0 )

i n t fune ( c h a r * , i n t * ) ;

vo id subroutine ( i n t p a r m )
{

i n t v a l u e ;
char buffer{BUF_LENGTH] ;
v a l u e  =  f u n c ( b u f f e r , & p a r m ) ;

}

Symbol c ross - re fe rence p roducedby C-XREF:

Usage s y m b o l s :
# - a symbol i s dec la red o r d e fi n e d
& - symbo l ' s address is taken : &abc
= - s y m b o l takes o n a new v a l u e : i = 1 ; o r i + + ;
u - macro i s undefined : #undef COUNT
? - a f u n c t i o n i s d e c l a r e d b y b e i n g u s e d
1 = a f u n c t i o n i s d e fi n e d

BUF_LENGTH, macro: 40 1€ 29
b u f f e r , c h a r [ 4 0 ] , LOCAL 9 # 106
f u n c ( c h a r * , i n t * ) , r e t u r n s i n t 4 # 1 0
m, macro: ( < 1 > + 1 0 ) 2¢
parm, i n t , LOCAL 6# 10&
s u b r o u t i n e ( i n t ) , r e t u r n s v o i d 6 !
v a l u e , i n t , LOCAL 8 # 10=

7 To t a l Symbo ls .

Figure 3 - Sample output from C-XREF
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Where C-FORMAT falls flat, however, is in the layoutof C++ expres‑
sions. This is where it couldbeextremely useful,especially for people
working with programmers who pay little more attention to white‑
space than their compilers. Running C-FORMAT with the - l o p +
option causes it to lay out expressions usinga set of spacings defined
for each operator in a file called c v i s i o n . o p s . Unfortunately, C‑
FORMAT is far from beinga fully-fledged pretty-printer, and is
clearly incapable of properly parsing an expression or simple decla‑
ration. For example, in Figure 2 both of these very simple assign‑
ments are parsed (and hence reformatted) incorrectly. The cast is
parsed as an expression, leading to the interpretation of an occur‑
rence ofunary &asbinary &.Omittingthe cast causes the pointer dec‑
larationto be read as an occurrence of binary *!

Pretty-printers usually work by building a parse tree from the
sourceand then recreating the sourcefrom the tree, invoking an
appropriate pretty-printing ‘method’ recursively at each node. C‑
FORMATblithelyallows the spacingmethodfor agiven node toover‑
ride the spacinginsertedpreviouslybyanodecloser to the rootof the
expression. Take the expression:

5S+(4* 3)

Ideally wewould want to be able to define a pretty-printingmethod
for the + operator along the lines of

< p r e t t y - p r i n t l e f t o p e r a n d > ;
< p r i n t a s p a c e > ;
< p r i n t t h e ‘ + ’ c h a r a c t e r > ;
< p r i n t a s p a c e > ;
< p r e t t y - p r i n t r i g h t o p e r a n d > ;

without fear of the two recursive visits to the left and right subtrees
messingupthe spaces we've already insertedoneithersideofthe +sym‑
bol.WithC-FORMAT,the openingparenthesisof the sub-expression (4
* 3) effectively nullifiesthe space insertedby the +operator, yielding:

5 + ( 4* 3 )

In summary, the -1op+ option is too flawed to beof muchuse to any‑
one, which is a shame.

C-FORMAT’s companion C-COMMENT isa simpleutility for lay‑
ing out both C-style comments (del imi ted by /* and * / ) and C++
comments (introduced by / / ) . It works by logically grouping all the
comments in a source file into localcomment blocks, its unitof manip‑
ulation for reformatting, and then aligning all the comments in a
given block. Command-line options allow you to customise C-COM‑
MENT’snotionofexactly what constitutes acomment block.Soif you
want C-COMMENT to end the current block when it comes to a line
of code without a comment on i t , use the - 1 b d 1 option. Similarly,
should you wish to switch off the default behaviour of further delim‑
i t ing comment blocks on lines of code containing { and }, you can
specify - 1 b { n o and - 1 b } n o .

Further options tell C-CCOMMENT how to align each block. Com‑
ment blocks can be aligned as near as possible to their associated
code, or given an absolute column number.Comments ona linewith‑
out code can bealigned to the current level of code indentation. You
can alsochoosewhether multi-line comments are left asthey are (the
default) or formatted sothat lines after the first are aligned neatly
relative to the opening / * .

Ships and shoes and symbol tables
Now I’mgoing to take a look at C-Vision’s other half, the code analy‑
sis and tree diagramming tools. Source code is processed in two
phases.First,the code is r u nthrough the C-XREFprogram. This gen‑
erates a symbol cross-reference table and a .h i e file, anon-human‑
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readable database of hierarchy information. The second phase involves
runningC-TREE on the . h i e file to generate various views of the data.

Firstofa l l let’s focus onC-XREF.As well asbuildingthe . h i e file, C‑
XREF producesa cross-reference table for all the symbols in a set of
source files. For each symbol, it lists the line numbers where the symbol
was declared, defined, assigned to or called asappropriate (dependingon
whether the symbol references a variable, macro or function). Like the
other C-Vision utilities, it will display its output on screen via the C‑
Vision viewer unless instructed to send it directly to the printer. Figure
3 shows a simple example with seven symbols. Fromthis table we can see
that, on line 10,b u f f e r is used, p a r m has its address taken, and v a l u e
is assigned a new value. Note that compile-time lexical ‘parameters’ like
macro and template parameters are shown as <nn> as in the definition of
the macrom in the figure. While this perhaps increases legibility for
macros, it certainly detracts from the readabilityof atemplate definition:
see Figure 5 for an example of this.

Structure/class members are handled intelligently. C-XREF knows
about implicitly generated member functions such as default copy con‑
structors. Furthermore, references are split into class-level usage, and
instance (object-level) usage. For example, the code shown in Figure 4
defines and uses s t r u c t Ss. The corresponding cross-reference gener‑
ated lists all uses of members a and b, regardless of which instance of s
is involved. Further down the table wesee that it has also identified the

instance s1 and so can pro‑
s t r u c t S { .

i n t a ; vide an entry for s1 l .a ,
ne b; telling us that the a mem‑

ber of s1 is assigned to on
s* *

sacs line 10. However, the refer‑
S i e Be (8 C ence to a through the s

S p - > a = 4 ; . : :
s l . = 4; pointer sp is not tied t o a,

Symbol c ross - re fe rence produced by C-XREF:

a , i n t i n s t r u c t $ 2 # 9 s 10e
b , i n t i n s t r u c t § 3 #
8 , s t r u c t 1 6
s p , s t r u c t S * o e 9
81, s t r u c t § 4 6 1 0
s l . a , i n t 10=
z i p ( v o i d ) , re tu rns vo id 8 !

7 T o t a l Symbo ls .

Figure 4 - Class vs. instance usage

e <class T>
class x (

T  p s

p u b l i c :
v o i d f u n ( ) 7»

v o i d  X < i n t > : : f u n  ( )
{
)

v o i d  f u n  ( )
{
)

v o i d t e s t ( X < i n t > é x )
(

x . f u n ( ) 7
f u n ( ) ;,

Symbo l c r o s s - r e f e r e n c e produced b y C-XREF:

f u n ( v o i d ) , r e t u r n s v o i d 6 ! 1 9
f u n ( v o i d ) , r e t u r n s v o i d 1 3 ! 2 0
f u n ( v o i d ) in template<<i>> X, r e t u r n s v o i d 6#
p, < l o * in templa te<< i>> x 3
t e s t ( x < i n t > & ) , r e t u r n s vo id 1 7 !
X , temp la te<< l>> 2# 9 a7
x, Xcint> & LOCAL 17# (19%
X < i n t > ,  c l a s s  1 7

@To t a l Symbo ls .

Figure5 - Template example
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particular instance and sois
not listed separately.

Although capable of pro‑
cessing templates, C-XREF
doesn’t distinguish between
a template specialisation
function and a normal func‑
tion. Figure 5 shows that C‑
XREF lists both v o i d
X < i n t > : : f u n ( ) and v o i d
f u n ( ) a s vo id f u n ( v o i d ) .
This oversight could have
ramifications for regular
users of templates.

Back to your roots
Now onto the .h i e file that
C-XREF has created. A
- h i e file is a binary file con‑
taining informationon func‑
tions, global variables,
macros and user-defined
class/struct/union/enum
types, and as such is pretty
useless. There are two utili‑
ties that process this file. C‑
TDUMP simply dumps its
contents into a set of
comma-delimited text files
suitable for importing into
database tables. You are
then free to construct your
own queries about this
information.
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C-TREE is a utility that takes a . h i e file as input and generates
tree/graph diagrams and various other ‘views’ of the hierarchy data.
The two kinds of diagram that C-TREE can create are call graphs and
class hierarchies. ( O t h e r non-graphical views include a function or
class ‘dictionary’ and a symbol summary.) With both kinds of diagram,
any symbol can bechosen asthe root by specifying - 1 £ x x , where x x x
is the symbol. The diagram can beinvertedwith the - 1 a option to pro‑
duce an ‘access tree’ - i.e. one which answers the question ‘who usesx”
rather than ‘whomdoes x use”’.Different filters can beusedto limit the
number of symbols displayed; you can even locate any unused global
symbols with - lunused.

Graphs are displayed - onscreen or paper - in one of two ways. The
default style is a ‘hierarchy tree’, essentially a kind of DirectedAcyclic
Graph (DAG) where each node in the graph represents a function and
each arc a call. The fact that a function can always call itself recur‑
sively,either directly or indirectly,means that there will oftenbecycles
in a call graph. (Class hierarchies don’t have this problem as it’s not
possible to have cyclic inheritance.) ADAG is a graph that has been
made acyclic by removing certain arcs that are part of a loop and
replacing them with symbolic references to the function called, as
indeedthey are in the original code. This allows the graph to bedrawn
ina hierarchical fashion. :

C-TREE also provides an ‘indented outline’ style - a true tree - in
which each function m a y occur at several nodes,once for each time it is
called.Many people will probably find this kindofgraphmore readable
than ahierarchy tree asthe listofcallees is readily apparent: ahierar‑
chy tree makes the list of callers more apparent. Beinga tree, a graph
like this can bedrawn hierarchically, although it will grow to infinite
size if there is any recursion involved. To avoid this problem C-TREE
doesn’t expand any node that has already been expanded once. The
hierarchy tree and indentedoutline styles are shown in Figures 1band
le.

Bewarned though: the C-Vision utilities don’t understandC++ like
your compiler does! It’s vital that you check that your code compiles
correctly beforeyou try to builda .h i e file for it with C-XREF, or you'll
r u n into trouble. For example, C-XREF doesn’t require a prototype for
each functioncalled in aC++ program- rather thansignallingan error
if it findsa call to an undeclared function, it just quietly ignores any
symbol usagebysuch a functionwhenbuildingthe .h i e file.Although
your symbol cross-reference will show any symbols the function uses,
they will not appear in the hierarchy tree generated by C-TREE. The
same applies to C-FORMAT and C-COMMENT- don’t r u n them on
code with compile-time errors in it or strange things will happen!

Sowill C-Vision beyour guiding light? If you r u n all your develop‑
ment tools from the command-line anyway, or are prepared to make
the small effort to set up C-Vision to r u n from your IDE oreditor,you'll
find it a handy addition to your programmer's toolbox. Having said
that, it’s not exactly a state-of-the-art code analysis tool: it could do
with a proper C++ parser for a start. Its strong points are its source
code listings and the access tree and call graph generation facilities - if
you've ever had to make headway into a large body of code written by
someone else you'll know why. a

If you'd like to buy a copy, C-Vision is availablefrom Grey Matterfor
£145. You cancontact it on 01364 654100.
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This is the first article in a three part series
in which I’mgoing to examine the nuts and
bolts of Delphi component writing. In this
month’s introductory instalment, I ' l l look at
how to derive a very simple control from an
existing one. In the two subsequent parts,
Tll create a rathermore complex component
from scratch. I won't tell you what it is yet ‑
but I can promise that it’s something you'll
want to incorporate into your own applica‑
tions.

Module mania
Most Windows programmers will be famil‑
i a r with the functionality available in
Microsoft's TOOLHELP DLL- it’s a set of
low-level routines that allow you to peek
‘under the bonnet’ of Windows, examining
the tasks, modules,classes and the memory
objects that are currently allocated. In this
introductory article, I’mgoingto build anew
component called TModu leL is t . This com‑
ponent will simply displaya scrolling list of
the currently loadedmodules.You could use
it - for example - as part of your own Heap‑
Walker style application. Do remember,
however, that this month, the real object of
the exercise is to demonstrate the rudiments
of component writing.

Correct pedigree is all...
As I made clear in an earlier article (Devel‑
oper’s Introduction to Delphi, EXE, June
1995), a correct choice of parentage is all
important when creating your own compo‑
nents. As you can see from Figure 1, my
TModuleList control is actually derived
froma list box. In this case, I’ve chosen to
derive i t from TCustomLis tBox rather
than from TLis tBox , since this gives more
flexibility in what we can dowith the com‑
ponent. I used the Component Expert to set
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Dave Jewell kicks off a new series on writing Delphi
components by showing how to put together a simple task
list component.

up the initialcomponent unit usedby TMod‑
u l e L i s t .

Once you've got your initial component
un i t , save i t ! I saved mine as
MODLIST.PAS.At this time, it’s agood idea
to create a dummy, throw-away project. Add
MODLISTto the uses clauseof this project’s
form unit. This will ensure that we can con‑
veniently make changes to the component
source code, rebuild and execute the project
in the normal way and immediately see the
effects of any change. While developing Del‑
phi components, you should always bear in
mind that to test run-time code you only
needto re-runthe dummy application. How‑
ever, to test design-time code you must
rebuild the library; this incorporates the lat‑

‘Module Sniffer

An introduct ion
Delphi
mponent w r i t i n g

est component unit code changes into COM‑
PLIB.DCL, the large DLL that Delphi uses
duringdesign-time editing.

In this simple component, I’m not going
to introduce any new properties - there'll be
plentyof that next month! Instead,weneed
to inherit all the required properties from
our immediate ancestor - the T C u s t o m ‑
L i s t B o x class. I f you take the unit pro‑
duced by the Component Expertas it stands
and add it to the Component Library,you'll
find that very few properties are available.
You won't, for example, be able to change
the colour of the module l ist component
because the C o l o r property isn’t present.
To make those properties appear in the
Object Inspector, we need to place them in

Figure 1 - Here’s the TModuleList component in action. The firstcolumn displays the
name of the loaded module whereas the second columngives the name of the associated
executable, beit aDLL, EXEfileor DRVmodule.
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DESlocktakes themanual labour
ou tof softwareprotection.

Data Enc i o n
Systems Limited

SilverStreetHouse,
SilverStreet, Taunton,

Somerset. TA13DL
Telephone 0823352357

Fax0823352358

There’s noeasier way to implement
in-houseor third party software
protection than with DESlock.
Used in conjunctionwith the DESkey
range,DESlock can encrypt any
executable programme‐ without
any programming input‐ tocreate
an impenetrable levelof protection
against software piracyon DOS,

Windowsandnetworkedsoftware.
DESkeysare the result ofyearsof
researchanddevelopment and
employ thevery latestApplication
SpecificIntegratedCircuit and
mircroprocessor-basedtechnology.
And because it isvirtually impossible
to reverse engineer once
implemented,DESlock isthe mos t
infallibleandeasy to usesecurity
packagecurrently available.
Beforen o w , implementingsoftware
protectionmean t hoursof painstaking
labour.But n o t anymore.
WithDESlock there isno needto have
access to any sourceor .OB}Jfiles.

= CIRCLE NO. 266

Simply typingaone line commandor
usingthe suppliedmenudriven set-up
programmemeans your application is
protected in seconds no t hours.
Onceyou've protectedyour software,
DESlock does no t stop customers
backingup,or prevent the useof hard
disk optimisers, automatic or remote
tape back-upproceduresor the like.
In fact all DESkeysare designed to be
transparent in useanddo no t inhibit
legitimate useofthe software,
hardwareor peripherals in anyway.
Data EncryptionSystems, the UK’s
leadingsoftware protectionspecialists
have 20years expierience in the
designof software protectiondevices,
mo r e than any other U.K.company.
DESlock isjust part of the unrivalled
DESkey rangeof products.
If youwould liketofind ou t more
about DESlockandDESkey,or would
likeademonstration kit, Member of
pleasecall uson 0823 352357
or fax uson 0823 352358.



the p u b l i s h e d part
@ of the class defini‑
ry tion. The final

class definition ‑
% complete with

published prop‑
erties, is shown in Listing 1.
If you compare this to the
properties that are published
b y T L i s t B o x , you'll see that
there are some omissions. For
example, T L i s t B o x pub‑
lishes i ts I t e m s property,
enablingone to set up the list
box items at design time.
Since this isn’t applicable to

our derived component, the I t e m s prop‑
erty isn’t published and remains inaccessi‑
ble.You needto think carefully about which
properties make sense for your component
and which don’t.

If you look again at Listing 1,you'll see
that the methods L o a d e d and C r e ‑

a t e P a r a m s are both specified i n the class
definition with the o v e r r i d e keyword.
(More on these methods later.) The o v e r ‑
r i d e keyword will only work with methods
which have previouslybeendefined asv i r ‑
t u a l . From this, w e can infer that L o a d e d
and C r e a t e P a r a m s are both defined a s vir‑
tual methods in some ancestor class - not
necessarily the immediate parent class.
Declaring a method as virtual simply indi‑
cates to the compiler that the method may
beoverriddenin some descendant class,just
a s we're doing here i n T M o d u l e L i s t . I n
Object Pascal, a virtual method can only be
overridden through the o v e r r i d e keyword.
If this keyword w a s omitted, we’d be com‑
pletely replacing the exist ing parent or
ancestor methodswith our own. In this case,
it wouldn't bepossible to call the old, ances‑
tor method- it would behiddenand inacces‑
sible. Sometimes this may bethe right thing
to do - it all depends whether you're supple‑
menting the functionality of the original
methodor replacingi t .

Create Catastrophes
The next job is to add the various module
names to the list box. Every Delphi compo‑
nent (and indeed every VCL object) has a
built-in c r e a t e method which is invoked
when the component is first instantiated.
Many components override the C r e a t e
method soasto perform their own initiali‑
sation. For example, if you define an inte‑
gerproperty, Wombat Count, aspart ofyour
class definition and specify that this prop‑
erty has a default value of 12,then it’s your
responsibility to set the property to this
value in the component’s C r e a t e method ‑
we'll see plenty of examples of this next
month. Again, m a n y components which
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needto allocate memory dosoin their c r e ‑
a t e method and free the memory in their
D e s t r o y method.

Fromthe foregoing, it might seem like a
good idea to add the various module name
strings to the TModu leL i s t component in
its C r e a t e method. However, this would
actually be a very bad move and would
result in a run-time exception beingraised.
The C r e a t e method i s called very early on*
in the lifetime of acomponent. It’s actually
called before the component is associated
with a specific parent window and it turns
out that this association needs to be in
place before you can start adding items to
the list box - Figure 2 shows the result of
trying to dothe job inside the C r e a t e call!

A better place to add the list box items is
in the L o a d e d method. Every derivative of
T C o m p o n e n t has a L o a d e d method which
is called once a l l parts of the component
have been loaded from the form file’s
stream.

L is t ing 2 shows the L o a d e d method
that I ended up with. First, it’s necessary to
add TOOLHELP to the u s e s clause of the
component u n i t since we’re calling the
M o d u l e F i r s t and Modu leNext routines
from the TOOLHELP DLL. Since we’ve
overridden the existing L o a d e d method,
it’s essential to call the original inherited
methodbefore doing anythingelse.

Since our T M o d u l e L i s t component i s
made up of two columns, we need to set up a
tab value so that things line up nicely. The
call to SendMessage issues a LB_SETTAB‑
STOPS message to the listboxwindow handle
associated with the component (always
remember that API-level window handles
and device contexts are accessible through a
property called ‘handle’ for windowed con‑
trols and C a n v a s objects, respectively).When
issuinga LB_SETTABSTOPS call, the tab stop
units are normally specifiedin dialogunits. If
I were doingthis ‘properly’, I'dconvert from a
pixel value b y using the G e t D i a l o g B a s e U ‑
n i t s API call to determine the scaling factor
involved - the approach here isa little unre‑
fined, but it’s only intended to demonstrate
component building.

It’s also worth reiterating that asa rule,
you should avoidmakingWindows API calls
wherever possible. By sticking to the VCL
class library, you end up with code that’s
both simpler and more portable to the 32-bit
version of Delphi. In this specific case,
there’s no option but to make an API call.
(This is because the VCL framework doesn’t
support the concept of setting tabs within
list boxes. This is a curious and surprising
omission. Of course, once you're happy with
deriving new components from old ones, it
would bean easy matter to create your own
‘superlistbox’ whichhas anew property cor‑
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responding to an array of tab settings.) For‑
tunately, the layout o f the LB_SETTAB ‑
STOPS message remains the same for both
Winl6 and Win32, so no code changes
should beneededwhen movingto the 32-bit
version of Delphi.

On the Fly Style Changes
The use of LB_SETTABSTOPS presents one
further problem: this message w i l l be
politely ignored bya list box control unless
it w a s actually created using the
LBS_USETABSTOPS style - somethingwhich
the VCL library doesn’t bother to do. Yes,

t y p e
TModuleList = c l a s s ( T C u s t o m L i s t B o x )
p r i v a t e

{ P r i v a t e dec la ra t i ons }
p r o t e c t e d

{  P r o t e c t e d  d e c l a r a t i o n s  }
p r o c e d u r e L o a d e d ; o v e r r i d e ;
p r o c e d u r e C r e a t e P a r a m s

( v a r params: T C r e a t e P a r a m s ) ; o v e r r i d e ;
p u b l i c

{ P u b l i c d e c l a r a t i o n s }
p u b l i s h e d

{ Pub l ished d e c l a r a t i o n s }
p r o p e r t y  A l i g n ;
P r o p e r t y B o r d e r s t y l e ;
P r o p e r t y C t 1 3 D ;
p r o p e r t y  C o l o r ;
p r o p e r t y D r a g C u r s o r ;
p r o p e r t y DragMode;
p r o p e r t y E n a b l e d ;
P r o p e r t y F o n t ;
p r o p e r t y P a r e n t C o l o r ;
p r o p e r t y P a r e n t C t 1 3 D ;
p r o p e r t y P a r e n t F o n t ;
p r o p e r t y P a r e n t S h o w H i n t ;
P r o p e r t y ShowHin t ;
P r o p e r t y S o r t e d ;
p r o p e r t y  Ta b o r d e r ;
P r o p e r t y Ta b S t o p ;
p r o p e r t y V i s i b l e ;
p r o p e r t y O n C l i c k ;
p r o p e r t y OnDbiC l i c !
p r o p e r t y O n D r a g D r o p ;
P r o p e r t y O n D r a g O v e r ;
P r o p e r t y O n D r a w i t e m ;
P r o p e r t y OnEndDrag ;
p r o p e r t y O n E n t e r ;
P r o p e r t y O n E x i t ;
P r o p e r t y O n K e y D o w n ;
P r o p e r t y O n K e y P r e s s ;
p r o p e r t y O n K e y U p ;
p r o p e r t y O n N e a s u r e I t e m ;
P r o p e r t y OnMouseDown;
P r o p e r t y O n M o u s e M o v e ;
P r o p e r t y OnMouseUp;

e n d ;

Listing1-Class definitionfor
TModu leL is t component

p r o c e d u r e TModuleList .Loaded;
c o n s t

t a b s t o p : I n t e g e r = 5 0 ;
v a r

f R e s u l t :  B o o l ;
me: T M o d u l e E n t r y ;

b e g i n
i n h e r i t e d L o a d e d ;
{ Aieeee! C a l l SendMessage d i r e c t l y ! }
SendMessage ( H a n d l e , 1 b _ S e t Ta b S t o p s ,

1 , L o n g I n t ( @ t a b s t o p ) ) ;
me.dwsize := s i z e o f ( m e ) ;
f R e s u l t := ModuleF i rs t ( @ m e ) ;
w h i l e f R e s u l t d o
b e g i n

I t e m s . A d d ( S t r P a s ( m e . s z M o d u l e )
+ # 9 + S t r P a s ( m e . s z E x e P a t h ) ) ;

f R e s u l t := ModuleNext (@me) ;
e n d ;

e n d ;

L i s t i n g2- TModu leL is t initialisation
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3D Widgets
Aware/VBX
Calendar Widgets

*CodeBasic
CodePrint Pro
Crescent NetPak Prof
Crescent PDQComm
Crescent PowerPak Pro
Upgrade to PowerPak Pro

+Crescent QuickPak Pro
Crescent VBDD Datadict.
Crescent Xref for VB
Crystal Reports Pro
Crystal upgrade from VB Pro

*Custom Control Factory
DataDirect Dev Toolkit 2)
DataDirect Mult iL ink2,
DataDirect ODBC
Data Widgets
Desaware CC!
Desaware Ginn DigToolkit,

+DesignteiyW

+Graphics Server SDK
+HighEdit SDK
+ImageKnife 2.0 Standard
ImageKnife 2.0 Pro
ImageKnife 2.0 Upgrade

+ ImageStream
Integra/VDB for VB Server
Integra/VDB for VB Desktop
Intelligent Paper

+LeadTools/VB 4.00
i List & Label ( V B )
M4 VB

+MediaKnife 1.1
+MicroHelp Comms Library
MicroHelp Compression Plus
MicroHelp Fax Plus

+MicroHelp Muscle
MicroHelp Network
MicroHelp Spelipro
MicroHelp Uninstaller

Bova
upgrade Stan. to Pro

VBA Companion from Apex
VBAssist
VB-Cert

+ VBCompress
+ VBDB Code/Form Gen. ( I n t r o )
+ VBLanguage Manager Pro
VB ProjectWorks Pro 3 User
VBtrv
VExe VB Consolidator
Version Stamper
Versions/VB 1.1
Visual Developers Suite Deal

al Speller
ualWriter Pro

VSVBX
+ VSView

+Maestro Pro for Visual Basic
+Maestro Desktop f o r VB
+Notes Netware Server
+Notes Starter Pack
Notes VIP Designer
+Transporter (Se rve r )

Apollo f rom S u c c e s s W a g £115.00
Async Professional £135.00
Conversion A: 2 £65.00
= n Assistant Database £119.00

lient/Sexyer” £799.00
Delphi CS upgradé from DT £649.00
Delphi Degift@p @pnip: Upg ‐-£129.00
Delphagits Fpagk £129.00
Delfi, Déeiktop plus RAD £249.00
Distine®}@CP/IP SDK Std £375.00
Graphics’Server SDK £199.00

Cryptor Windows D L L6 user
Cryptor DOS PLB 1 User
Foxfire Developer's Edition
FoxFix for DOS and WIN
Foxpro 2.6a Pro
Foxpro 2.6a Std
Graphics Server S D K j
Mac Rubel's Power Dev. L ib
M I X (Single User)
NetLib Network Eibraty,
Raidar debuggér
ReFox Decompiler
Silverfox Comms (Win/ D O S )
SyniSeript
T-BASE G ics
The FEEL Editor
Visual FoxPro Standard
Visual FoxPro Professional
Upgrade to VFP 3 Standard
Upgrade to VFP 3 Pro
Xil ights Editor Enhancement

Borland C++ v 4.5
Borland PowerPack
Borland Visual Solutions Pack

+CodeBase or CodeBase++
CodeBase multi-platform
Distinct TCP/IP SDK Pro.

ct TCP/IBSDK Sta.
Formula One 32 bi t
Greenleaf Comm++
Greenléaif Database Library

+High Bait SDK
Integra/VDB for C++ (Desktop)
Integra/VDB for C++ (Server)
LeadTools Professional 4.0
List & Label (C/C++)
Microsoft Visual C++ Pro fv2.0
MS VC++ Prof v2.0 (upgrade)
VBtrv for C++
Watcom C/C++ ( C D )
Zinc App Framework

AUGUST NEWS!
D e l p . Delphi and the Delphi RAD

Pack for just £249! It's true, but our
amazing bundle offer to get you started in
Delphi lasts only until the end of September
sodon't delay!
Visual Basic. Free Crescent T Shirts
when you buy PowerPak Pro or Quickpak
Pro (while stocks last).

Call OBS for a copy
of our new VFP Freebie disk. Intended
contents: demos and example VCLs and an
sample OCX.

Make your
DBF systems hum with Advantage xBase
Server - now compatible with VO!

ImageKn i fe Pro Version
InfoPower VCLs

+LeadTools Pro 5.0
OMS Open Ma i l System,
Orpheus
Mobius Business Bisildér
Mobius Drawkif
Mobius Y y i l i G Sprifé Ki t
RocketMulti-User
SilverwareWin Comms K i t

+Visual Developers Suite Deal

Barcode Library for Windows
Barcode Library for DOS
Borland Report PC
Borland ReportSmith SQL

+BugTrak 2 (1 u s e r )
BugTrak 2 (5 u s e r )
dBest Barcodes for Windows
DemoQuick Express

+DemoQuick Simulation Plus
+Doc-To-Help Help Developer
Quicture plus Smoofis.Caliige

+ED for Windows v 3.5
ED for DOS and Windows

; InfoModeller DeskBop
+InstallSHLEED'3 Windows 3.1
IS 3 Win 3.1 Upgrade
InstalfSHEBLD 3"Win'95, NT
IS 3 Win'95 Upgrade
Microsoft Office
Microsoft SourceSafe (platform) £325.00]
Mult iEdit Pro + Evolve
PC-Install for Windows

+R&R Rep W t r Win/xBase 6.0
*R&R Rep Wtr
*SOS Help! for Win Info Author £
Versions for Windows (single)
Wise Installation System ( D e y . ) £137.00
Wise Installation System ( P r o . ) £99.00
ZipitUp Software Protection

Advanced Developers Toolkit
Component Pack
Desktop 4
Desktop Comp. Upge(till Aug)
Enterprise
Erwin for PB Enterprise
FUNCky forsPowerBiiilder

+PowerFrami¢,Appi Br Library
+PowerFrame Appi Sec. L ib .
PowerFrame Navigator Object
PowerFrame Object Analyser
PowerFrame TabFolder

ORDER BY W I R E !
‘You can now pick up detailed product
information, and even place orders, v i a
email. Product information will be sent
back to you within a few minutes of you
requesting it (subject to Internet traffic).

To use the service, send a message to
info@gbss.co.uk (or from CompuServ
INTERNET:info@qbss.co.uke).
The message should contain the following
lines in its body:

help
end

In return you will be sent detailed
instructions describing how to use the
service. Note that messages are dealt with
automatically, and should only contain
valid commands. The service is free.

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

Ph: +44 181994 4842, Fax: +44 181994 3441
BBS: +44 181747 1979

Adv. Xbase S e r v e r SDK £69.00
Adv. XbasgMerver 1@user

App:Convert2V0(
App:Hélp@onstractor()
CA Visual Objects
Class: VB&
Graphics'Sérver,SDK
LightLib Business Pro
Rocket mulfisuser
Silverware Win Comms Kit

A d y . Xbase Server SDK
Adv. Xbase S e r v e r 1 0 user
Bandit Linkable Reporter
Blinker Linker

CA Clipper S . .

CA Exospace
Class(y)
C l i p - 4 - W i n
Comix RDD
dGE Graphics
Escape Printer Library
Fast Text Séaréh for Clipper

+F A X u a l .lib
Flexfile
FUN@ky
NetLibNetWork Libeary

+NovLib Library
R&R Report Waiter/DOS
Rescue Decompiler,
Scriptort PostSexipt Library
SilverClip SPCS Comms
SOS Help! for Clipper
Summer {93 Code Optimiser
Telepathy Clipper Comms
T-BASE Graphics DOS or Win £399.00
WBrowse for Clip-4-Win £69.00

Borland Visual dBASE
MS Access
MS Access Developers Toolkit

SQL Senvér NT 6,
MS SQL*Sérver NBS Upgrade , £429.00
M S SQDYT C l i c n t ( t ) £120.00
MS SQHINT l i n t (1) GpBrade £69.00
MS SQL»Sé¥er’6 Client (20)
MSSQU*6Worksfation
MS SQL 6 Wkst Upgrade
Watcom,S@E Developers’ Ed.
Watcom SQL Server 6 User
Watcom SQL Server 16 User
Watcom SQL Server 32 User
Watcom SQL Server Unlim.

+We have demos on our BBS ©
for these products. Call 0181
747 1979, connect 2400 up to
28,800 baud, 8 data no parity
1stop, to pick them up.



. you've guessed - by
s Q the time the C r e ‑
A 6 a t e and L o a d e d

*e, methods get to
% @ do their stuff,

the associated
list box window has beenwell
and truly created! Fortu‑
nately, the designers of the
VCL library providedanother
method call which enables
you to change various aspects
of a component immediately
before it’s created. This is the
C r e a t e P a r a m s call. When
the C r e a t e P a r a m s method i s

called, it gets passed a pointer to the T C r e ‑
a teParams data structure shown below:

t y p e
T C r e a t e P a r a m s = r e c o r d

C a p t i o n : P C h a r ;

S t y l e : L o n g i n t ;
E x S t y l e :  L o n g i n t ;

X ,  Y :  I n t e g e r ;

W i d t h , H e i g h t : I n t e g e r ;

WndParent: HWND;

Param: P o i n t e r
WindowClass: T W n d C l a s s ;

WinClassName: a r r a y [ 0 . . 6 3 ] of C h a r ;
e n d ;

The C r e a t e P a r a m s method i s a t liberty t o
change any members of this field. Seasoned
Windows programmers will recognise simi‑
larities with the processing of the WM_CRE‑

ATE message which is also passed a pointer
to a data structure containing a number of
create-time parameters for the window
that’s about to becreated.

As with the Loaded method, it is cru‑
cially important first to call the inherited
method using the i n h e r i t e d keyword. The
CreateParams ancestor method is respon‑
sible for assigning initial, default values to
the various fields i n the T C r e a t e P a r a m s
data structure, so if you forget to make this
call, you'll end up with complete garbage
being passed to the CreateWindowEx API
call - an interestingdebuggingexercise! The
code for the C r e a t e P a r a m s method i s given
in Listing 3.

Run-time versus Design-time
Ifyoutry out T M o d u l e C o m p o n e n t for your‑
self, you will notice that it displays the list
of loaded modules at design-time as well as
at run-time. This is a nice feature and it’s
usedextensively by Borland’s o w n data con‑
trols - as soon as y o u connect to a data
source, you'll see individual fields of a
record appear. Being able to display ‘live
data’ at design time doesn’t require any spe‑
cial work onour part - it’s the default behav‑
iour.

Sometimes you'll create components
where it isn’t appropriate to display data at
design time. You can check for whether or
not a component is being used at design
time b y using the C o m p o n e n t S t a t e - a
property of all classes derived from TCom ‑

p o n e n t . C o m p o n e n t S t a t e i s actually a set

csDesigning The component isbeing manipulated inthe form designer.

csDestroying The component isabout tobedestroyed.
csLoading The component isbeing loaded froma filer object.
csReading The component is reading its property values from astream.
csWriting The component iswriting its property values toastream.

Table 1 -Possible values which may beheld by the set variable ComponentState

p r o c e d u r e TModuleList.CreateParams ( v a r p a r a m s : T C r e a t e P a r a m s );
b e g i n

i n h e r i t e d CreateParams ( p a r a m s ) ;
w i t h params do S t y l e := S t y l e or 1bs_UseTabStops;

e n d ;

Listing3 - Forcingthe LBS_USETABSTOPS Style bit

Figure2 -How (or rather, when) not toaddstrings to the listbox. There are many
restrictionson what you can andcan’t do within an overridden C r e a t e method.
It’softeneasier to use the Loadedmethod instead.
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variable which can contain one or more of
the values shown in Table 1. If you wanted
to prevent something happening at design
time, you might write a fragment of code
like this:

i f n o t (csDes ign ing in Componen tS ta te ) t hen
b e g i n

{ D o n ’ t d o t h i s i n t h e f o r m d e s i g n e r . . .

e n d ;

Improvements
As has been said elsewhere, the TMod ‑
u l e L i s t component is a simple example
designed to introduce you to the rudiments
of component writing. In a real-world appli‑
cation, there’s a big reason why it wouldn’t
be adequate: it only ‘looks up’ the list of run ‑
ning modules when it’s first initialised and
is blissfully ignorant of any subsequent
changes such as new modules being loaded,
or others being removed from memory!

There’s an obvious way around this: you
could associate a timer with the TMod ‑
u l e L i s t component, causing the module
list to be rescanned once every 50 millisec‑
onds (say). In order to reduce unnecessary
flicker and updating, y o u might want to
keep track of the total number of entries in
the list box, only updatingthe list box when
the n e w module count differs from the old.
Of course, this introduces the possibility
that a module might be unloaded coinciden‑
tally with a new module appearing, thereby
causingthe change to be ‘missed’.

Another useful improvement that you
could maketo the component is the inclusion
of a published ‘Tab’ property. As it stands,
the component hasa tab position which is
‘hard-wired’ at 50 dialog units. By publish‑
i ng a ‘Tab’ property, you could allow this
value to bemodified under program control
by other interested parties. This would
make it easy ( for example) to associate a
Header component with the module list.
Changing the dividing line of the header
would automatically cause the module list
component to follow suit.

Sohow do we publish n e w properties for
a component, and how do we arrange for
‘things to happen’ behind the scenes when
those properties are changed? For these and
many other delights, tune in to nextmonth’s
instalment, when I' l l be starting the devel‑
opment of our mystery component! a

DaveJewell is the author of ‘InstantDelphi’
published by Wrox Pressand Polishing
Windows’ byAddison-Wesley. He can be
reachedasdjewell@cix.compulink.co.uk.

61



WIN95 PRODUCT DEVELOPMENT
Woking to £28,000
With a number of very successful MSWindows products to their name
this company are about to start work onWindows95 and WindowsNT
applications. They are seeking an experienced Visual C++/MFC devel‑
oper who is keen to move into the NTand 95 marketplace. The role will
encompass design and development within small teams, each working
ona complete product. Ref: TUE

C/C++, MS-WINDOWS MFC/SDK |
city £20,000 - £30,000
With sustained growth and exciting new ‘Windows’ development pro‑
jects just commencing, this financialorganisation require motivatedand
professional software developers. Working in teams and taking projects
from initial requirment through to implementation the skills required
include ‘C’', C++, MS-Windows, MFC and/or SDK. Ref: PH/1E

VISUAL C++ & MFC
Leighton Buzzard £18,000 to £27,000
This young and dynamic company are currently expanding their opera~
tions and require a number of equally dynamic software engineers to
join their team working ontelevision broadcastingsoftware. Good expe‑
rience of developing MS-Windows systems using Visual C++ and MFC
is required along with any experience of Unix or any RDBMS. Ref: DLISE

LIFE IN THE FAST LANE
Cambridgeshire £18,000 to £30,000
This has to be one of the most sought after positions in the software
industry. Four new positions have become available on a team devel‑
oping state-of-the-art MSWindows, Windows NTand Windows 95soft‑
ware systems for the motor racing industry. To join them you need a
good degree with a minimum of one years experience (in any software
filed) ofVisual C++ and MFC or good ‘C’ with SDK. Ref: DUIE

es
TIDY UP YOUR IMAGE

Chertsey £17,000 to £40,000
This Software House are the majority market share holder of producing
top quality image resolution and expert systems. They are currently look‑
ing for additional developers to work on their full range of MSWindows
applications. To be considered you will need to have a minimum of one
year’s commercial experience in C++, ideally Visual C++ with MFC or
very solid Visual Basic. Any experience of Object Oriented Designwould
bevery beneficial Ref: DU2E

QA - MS-WINDOWS - SYSTEMS TESTER
Herts £15,000 - £22,000
Working inasmall dynamic team developing the next generation of their
leading software product, this company r e q u i r e s a quality
assurance/systems tester to undertake interesting project work. Experi‑
ence of MS-Windows, DOS, and SQL will be required with the ability to
work on wide quality issues essential. Ret: PH/SE

CAN YOU SURVIVE WITHOUT OXYGEN...?
City West to £32,000
What a question to ask. Of course you can't. You also won't be able to
survive without working for this company on their leading edge prod‑
ucts. They are seeking talented individuals to join as a Senior Develop‑
ment Engineer to work on advanced sales and marketing systems for
both office based and remote users. This is an excellent opportunity to
join this young and dynamic company who are experiencing rapid
growth. You will need excellent Visual C++ skills with any knowledgeof
the libraries MFC, SDK, OWL Ref: W/2E

WIN32 - WINDOWS NT - WINDOWS 95
Herts £18,000 - £30,000
This company is poised for exceptional growth with the development
and launch of the latest version of their MS-Windows based software
product. Opportunities exist for talented software engineers with
MSWindows based skills to work on the latest Windows operating sys‑
tems. I you have a minimum of one year’s experience of C++ program‑
ming the chance to work on the latest Windows ased software such as
Delphi, ODBC, Visual C++, OLE, MFC, SDK is available. Ref: PH/2E

ADVANCED TECHNOLOGY DEVELOPMENT
City SW to £42,000
We are lookingfor a Senior Software Developer to join this prestigious
and advanced communications company working on new and exciting
Multi-Media communication systems. You will be involved in incorporat‑
ing the latest in voice processing, fax and Email technology available
into anexciting new product. Development will be in the most advanced
Windows operating system and using Object Oriented Design tech‑
niques within a Client Server environment. Must possess excellent C++
skills and be in a similar position of seniority. Ref: JU/3E

p o e

CONTRACTS
Visual C++ & MS-Windows MFC Birmingham
Visual C++ & MFC Multmedia Brighton
Any C++ large financial systems City
‘C’ & MS-Windows SDK Hemel Hempstead
Visual C++ & MFC Hemel Hempstead
Visual Basic Milton Keynes

3 Months
6 Months
6 Months
6 Months
6 Months
3Months

f I S I O N
C O M P E R
R E C R U I T M E N T

West Yorksh i re
a n d the N o r t h
Programmers, Analyst Programmers,

Software Engineers,
Support (Novell, Unix),

also Computer Field Service Engineers.

FOR YOUR NEXT CAREER MOVE
AROUND WEST YORKSHIRE

Telephone Vincent Atherton on
Leeds (0113 250 4560) or write to:

AIREDALE RECRUITMENT

Realtex House, Micklefield Lane, Rawdon,
Leeds, LS19 6AX

SOFTWARE HOUSE
Worcester £18,000 to £25,000
Our client isan internationally respectedsoftware house developing and
supporting a comprehensive range of applications. As part of their
expansion plans to develop new software, opportunities now exist for
software engineers to join at various levels. If you want to work for a soft‑
ware house on a variety of projects, then don't miss this opportunity.
You will need at least 1 year’s experience in VISUAL/BORLAND C++
and have used MFC or OWL and want to work in a dynamic environ‑
ment Ret: WME

SENIOR SOFTWARE ENGINEER
Reading £23,000 to £29,000
With asoftware division totally committed to Windows NT this company
are very keen to recruit anumber of MS-Windows programmers to be
retrained into NTover the next 6 months. They are looking for Software
Engineers atall levels preferably with e x p e r i e n c e in C++ (either MFC or
OWL) or possibly some ‘C’ and SDK who are keen to move to C++.
They offer a very professional attitude to software development as well
as the possibilty of further training in the USA. Ref: TW/2E

These are asmall selection of our current vacancies. Please call orsend/fax a CVfor more information.
VISION Com
Telephone: 01908 260910 Fax:01908 260098

cessful conclusion, shipping to clients acro:
Salary to £30K, with possible relocation and other benefits.

T H E DEVELOPERS REGISTER
Not on our Developers Register yet? From this year ASH
associates started a New register for dedicated software
developers who seek a career path driven by technology

Call James Hunt or Ron Cook
TEL (01425) 475480, FAX (01425) 480807 or write,
ASH associates, First Floor, 39 to 41 High Street,

Ringwood, Hants, BH24 1AD

puter Recruitment, 70A High Street, Stony Stratford,Milton Keynes MK11 1AH.

3D INTERACTIVE GRAPHICS
My client, a world leader in the design of Graphics and
Simulation software for the construction industry located in
SURREY is moving into New areas of Technology involv‑
ing C++, M F C , Windows-NT and Windows-95.
They seek a qualified engineer to be the senior designer
responsible for all aspects of this project. You will set the
specification, the design and develop the system to a suc‑

sthe world.

rather than management.
This is proving to be very successful with many excellent
engineers having registered, finding or have already started
with New employers. Some have made the successful move
into New Technology or even career changes involving
Product Development and/or Marketing.

0171287 5000 x3402
xe.demon.2mon.co.uk



To advertise, call KathrynTracey on 0171 287 5000 x3402
email: kathryn@dotexe.demon.co.uk

Looking fo r
recruitment on
t h e Internet?

F ind ing t h a t t h e
choice is

d rown ing y o u in
job-si te

informat ion?

Surf no further than your favourite, number one,
software developers magazine.

EXplodE, EXE on the Internet, can now be seen at:
http://www.exe.co.uk

With news, reviews, competitions, as well as a
comprehensive recruitment section, make EXplodE

your first port of call.
For more details on how EXEplodE can help you

call Kathryn Tracey on 0171 287 5000 xt 3402 or e‑
mail her on kathrynt@dotexe.demon.co.uk

Welcome to

software developers
http://www.exe.co.uk

t h e s o f t c o r p o r a t i o n
Specialists in Software Development Staff Recruitment

OOD/OOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace wehave a number of clients designing
systems in diverse application areas including: Multi-media, DTP, Telephony, LANs,
Electronic publishing, On-line information Feeds,Finance and Banking in both 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: SCO1/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:
Financialand ManagementAccounting, Treasury,Equity,FixedIncomeand Derivatives.
£20-£25K + Banking benefits REF SC02/EXE
CAND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellent opportunities exist for bright graduates with one year + experience. Personal
background requires asolid understanding of the project lifecycle and a commitment to high
quality coding. You will be trained in all aspects of Investment Banking, relational databases,
4GLs and Object OrientatedDesign.Agood opportunity for asecond career move.
£17-£25K + Banking benefits REF: SC/3/EXE
CAMBRIDGE - MANY,MANY EXCITINGOPPORTUNITIES
Awide variety ofspecialist, leading edge ITc o m p a n i e sin areas asdiverse as:ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA,GIS,BUSINESSMODELLING,
FINANCIAL/TREASURY, EMBEDDEDSYSTEMS and SOFTWARE/GUIRESEARCH/
MANUFACTURING require high calibre software development staff at junior and senior levels.
Technical skills required include: C, C++,VISUAL C++,VISUAL BASIC,X-WINDOWS/MOTIF,
GUI's,NT,TCPAP/X25/X4000, PROGRESS,SAP, Relational Databases,INTERNET
CONNECTIONS andATM(Communications not ATM machines). REF:/04/EXE
INGRES/ORACLE/SYBASE/GUPTA/OODANDOOP ‐ ALL LEVELS.
Additional experience of: SQL, Forms, Cand C++ required. Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
lients 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- UNIX ORMS-DOS DEVELOPERS
‘Software Houseand End Users in Finance, Banking, Manufacturing,Commercial, Scientificand
Goverment 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, GUIs, Image Processing, GIS, EIS, Communications, Networking and Object
Orientated Databases. Graduates through to senior software engineersiteam leaders are
required. Pleasecall todiscuss.
£14-£35K + Benefits REF:SC/O6/EXE
UNIX/VMS/MSWINDOWSINT MFC/C/C++ ALL LEVELS
Adegree in computer or natural science, two years solid C/C++ programmingexperience 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 be a
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.
Excellentcareeropportunities for the right candidates.
£16-£28K REF: SCA7/EXE
LONDON/HOME COUNTIES WINDOWS SDK/NT DEVELOPMENTS

Analyst Programmers
To £27K +benefits

Strong programming skills in C or C++ and Windows NT are pre-requisites for these positions.
Experience in some of the following areas is also required: MS-DOS 5.0, MS Windows 3.1,
Windows NT, Windows SDK, MSC7.0, MFC, Visual Basic, Visual C++ and Microsoft NT.Also
desirable are Windows XVT libraries ornetworkingskills. REF: SC/OB/EXE
SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various Clienv/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
scientificitechnicaldevelopment 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 and Toolkits), Networkingand Communications with companies offering
technolgy basedcareers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunites to apply analysis and design skills rather than remain ‘atechnical guru’ in various
environments indudingfinance. Please callto discuss your particular career, growth and potential.
£12-£25K +benefits REF: SC/OS/EXE
VISUAL BASICSKILLS MUCHINDEMAND- PLEASECALL TODISCUSS REF: SC/0/EXE
LEEDS- LOW LEVELC++ WINDOWS COMMS DEV ALL LEVELS REF: SC/1/EXE
LONDONCOMMS SPEC X25, X400 £40-60K REF:SC/2/EXE
C,C++/MFC - Countrywide REF:SCA3/EXE

t h e s o f t c o r p o r a t i o n
Third Floor,7-15 RoseberyAve, LondonEC1R4RP
Tel: 0171833 2772 Fax:0171833 2774
email: jmcb@softcorp.demon.co.uk



CAREER ¢ DEVELOPMENT To advertise, call 0171 287 5000 x3405
email: marcw@dotexe.demon.uk

JOB JOB JOB
DELPHI DEVELOPERS ‘C’/C++/UNIX/RDBMS MULTIMEDIA DEVELOPERS

LOCATION SALARY LOCATION SALARY LOCATION SALARY
S.London To £25K +Bens Ci ty c£30,000 City To £30K

Our client, a highly successful consultancy and
product development group specialising in the
financial sector has seen rapid growth in recent
years. As a result, five development consultants
are required to assist in new development and
existing product migration. Applicants should
haveat least eighteen months BorlandPascal and
SQL experience - excellent communication skills
are also necessary. Successful candidates can not
only expect a highly competitive salary package,
but wil l be trained to use a Borland’s Delphi
client/server product.

This international settlements house established
in 1970 is now developing its next generation of
software and is searching for two highly skilled
developers with excellent ‘C’/C++ programming
skil ls under UNIX wi th experience of Oracle
and/or Powerbuilder. You will need to have a
strong academic background,with excellent inter‑
personal skills and enjoy working as par t of a
highly motivated team. This is an ideal opportu‑
nity to work with the latest technologies in atech‑
nically challenging environment.

Europe’s leadingCD-ROM publishingcompany is
seekingto recruitWindows development and test‑
ingstaffat all levelsofexperience. They are build‑
ing teams now to work on a number of new titles
to bereleasedinto Europe later this year. Ideally,
you wil l have worked in a multimedia environ‑
ment developing software under either MS-Win‑
dows or on the Apple Macintosh. Any experience
of writing or using graphics software, sound or
animation would beuseful, but is not essential.

REF: PP/1 REF: DE/2 REF: FS/3
JOB JOB JOB
3D GRAPHICS/MULTIMEDIA ‘C’//UNIX ORACLE DEVELOPERS

LOCATION SALARY LOCATION SALARY LOCATION SALARY
Herts To £16K Home Counties £18-£32K Berks To £30,000

This is anexceptionalopportunity to work for one
of the leadinginternational players in the multi‑
media field. They are now expanding their prod‑
uct range of multimedia enabling technology. As
part of this expansion they are searching for a
junior Software Engineer with 3D Graphics, ‘C’
and/or C++ programming skills under MS-Win‑
dows.Any experience of UNIXwouldbe advanta‑
geous. Don’t miss this opportunity to work at the
leading edge of graphics and multimedia devel‑
opment. Call us now!

Highcalibre Software Engineers are required by
our client, a leader in Open Systems Technology.
Suitable candidates will have at least two years
‘C’ programming experience in a UNIX environ‑
ment. Knowledge of UNIX operating system
development (kernel, utilities), assembler, level
programming or compiler writing, although not
essential, will be highly desirable. Working in a
small, dynamic team, you will be involved in the
development of new products and the support of
existing products by investigating problems and
creating solutions.

This international provider of telecommunica‑
tions services is growing at a tremendous rate
and is looking for several Oracle Developers.
Suitable applicants will have at least eighteen
months experience of developing Oracle based
systems, backed up by st rong inter-personal
skills. Any knowledge of Oracle Case, Forms 4,
Reports 2, PL/SQL, Pro*C or Oracle Financials
will be advantageous, although training is avail‑
able. Successful candidates wil l be developing
UNIX based Oracle financial and purchasing
applications through all stages of the project life

Tel: 0181-742 3060
Fax: 0181-742 3061
email: logistix@atlas.co.uk

for further information o r,alternatively,
post/fax/email a CV to us and we wi l l contact
y o u at a convenient time.

cycle.
REF: DE/4 REF: LC/5 REF:JD/6

CONTRACT VACANCIES - UK WIDE
Herts Visual C++ 3months City Mac/Windows 6months London Visual C++/MFC 6months

Analyst/Programmers Text HandlingProgrammers Developers
London Visual C++ 6 months City Text Processing 6 months Surrey Visual C++/MFC 6 months

Programmers Cambs Tex t Handling 4months Programmers
Cambs Visual C++ 6months Processing Oxford Visual C++/MFC 3months

Programmers City Apple Mac 6months Programmers
Berks Visual Basic 4 months Mul t imedia Deveopers City Visual C++/SDK 3 months

Programmer Cambs Apple Mac 6months Mul t imedia Developers
London VC++/SDK 3 months CD-ROM Developers W. London C/C++ 6 months

Multimedia Developers Cambs Mult imedia/CD-ROM ‐ 4 months Progs x2
Cambs VB/OLE 3months Developer City C++/Banking 6months

Developers London Sybase/SQL Server 4 months Programmers
Surrey Windows/Financial 6months Software Engineer London Oracle,SQL, Forms 3+months

Appls.Al l levels Surrey Visual C++/MFC 6 months Developers
W.London Windows 5months Finance Developer London Windows/C++ 6months

SDK/C Programmers London MS-Windows 3 months Programmers
City Windows 4months System Tester City Windows NT 3months

SDK/C Developers Senior Programmer

REF: FS/7 REF: FS/8 REF: FS/9

Logistix RecruitmentLimited Wehave alarge number ofPERMANENT
Lamb House,Church Street and CONTRACT opportunities throughout
Chiswick Mall,LondonW4 2PD the UK.Pleasecall one of o u r consultants Lgistix



BARGAINBOOKS
With Delphimovingcentre stage soquickly, noapologies for including two excellent Delphi titles this month - demand
demands it! Plus a brand new best-selling edition for Fox enthusiasts.

Teach Yourself Delphi in DELPHI UNLEASHED FoxProfor
21 Days by Charles Calvert Windows
byAndrewJWozniewicz &NamirShammas 930 pages Developer’s
with lan Campbell NormalPrice: £35.50 (ine VAT) Guide
912 pages %Price to You: £26.65 x i s e

NormalPrice:£23.00 EF"medium to 3rd Edition
. i d Unleash the# Price to You: £17 . 25« i f Reale e r e y. lebLorg Ne e e e

He to program e r s book contains Delphi © 1500 pages
oh spagaad” professional tips NormalPrice: £41.67(inc VAT)
combining the DELPHI cea %Price to You: £31.25%
power of visual
programmingwith
the Pascal

eb Long, creator of xBASE, brings FoxPro
developers right up-to-date with this new

edition. Shows how to create ro‑

programmers need
to create powerful
applications.language. Easy to scawith bust database applications

understand learn-by-example UNLEASHED and covers the intricaciesofexamples and full CD-ROM application development
code listings will with the new object‑
help you become oriented, event-driven
proficient in Delphi paradigm.
in just three weeks. Comes with diskette

of all source code for sample programs.

containing hundredsofi l lustrative sample
programs.

The GUI StyleGuide
Agents Unleashed

£31.25 DatabaseDeveloper's Guidewith Visual Basic3

allbooks belowcan be found in EXEMagazine, 8/8!Oriented Programming inC++
Februaryto July. Win 32API - Desktop Reference

RRP Your Price Developing PowerBuilder4Applications
Visual C++ Programming £37.99 £28.50 Heavy MetalOLE2 Programming

£18.99 £14.25 UnauthorisedWindows 95
223,30 Developers ResourceKit
£20.80 FreeStuff from the Internet
£20.80 Oracle PerformanceTuning
£19.20 TCP/IP Network Administration
£22.50 sendmail
£22.50 UNIX inaNutshell

PRODUCT/SERVICE CIRCLE PAGE ADVERTISER PRODUCT/SERVICE
| Aladdin Security Systems 269 OBC Novell
AL Downloading Conversion &Duplication 259 27 Nu-Mega
Ea Professional SoftwareDeveloper’sBooks 251 36 OxfordComp.Consults.

De mentTools 273 30
| BitsperSecond GraphicTools 244 24 PopkinSoftware
_ BLSecu r i t yI SecurityProducts 248 30 Powersoft
BLBESecurityTL SecurityProducts 271 50 Premia DerancaneTools

CommsLibrary 255 44 FrogrammersParadise __DevelopmentToolsoneI DevelopmentTools 239 14 Deve lopmentTools
Cont fi ProgrammingTools 252 38 DevelopmentTools
ES SecurityTools 266 58 RainbowTechnologies
FASTElectronic SoftwareProtectionDevice 261 52 Readmar DevelopmentTools
GreyMatterI ProgrammingTools 234 2 Richfords Training
GreyMa t t e rIT DevelopmentTools 253 40 RidgewayPress ComputerManuals&Printing
iy Ei ing Tools 246 28 SystemScience I DevelopmentTools
_ InnovativeSoftware Programming Tools 240 16 SystemScience IT DevelopmentTools
Intersoly I DevelopmentTools 242 20 SystemScience I I I MicroQuill
IntersolvIT DevelopmentTools 247 29 VBUG Exhibition

: sete Wile &Sons BooksBebe conceit 245 27 Visix CodeGenerator
: 270 27 Zinc GUILibrary
McGrawsage ‐ Specialist 272 30
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Free Games
This month we have two most excellent computer games to give away.

Virtual Pool (Interplay) is an authentic pool
simulation game. It features accurate 3-D
perspective and graphics, easy multi-player
modes and trick shot lessons, and is endorsed
by Steve Davis who saysof it ‘the whole thing
is frighteningly realistic’. The game is on CD‑
ROM- to enter send in a postcard marked
‘Virtual Pool’.

The second game featured is Striker ‘95
(Time Warner Interactive). This is the foot‑
ball game that captures al l the action,
thrills, excitement and atmosphere of the
real thing. Features include expert match
commentary by Andy Gray, full team and
player edit facilities (create your own dream
team) and a wide range of venues and play‑
ingsurfaces. This game is also on CD-ROM
- to enter this mark your postcards ‘Striker
‘95’ and send to the usual address.

Free Books
We have one copy of ‘Insanely Great - the life and
times of Macintosh - the computer that changed
everything’ by Steven Levy to give away. It has
been declared ‘compulsively readable’by the Sun‑
day Telegraph and ‘Golden delicious’ by EXE
(April 95) . The book tells the story of how the
Macintoshcomputer came into existence and how
it changed the way the world thought about com‑
puters and computer software. To win a copy
send in a postcard marked ‘Insanely Great’.

f e e BOOK PAGE ORDERSTitle Q t y

SUBSCRIBERS CLUB
‘Teach yourself Delphi in 21 days’ by Sams
Publishingwill helpyou build asolid under‑
standing of Delphi in just 21 lessons. The
book uses easy-to-understand examples and
fu l l code listings and teaches you how to
make use of the latest Delphienhancements.
Workshop sections help you to apply what
you have learned. To enter send in a post‑
card marked ‘Delphi 21’.

B inders
The new EXE binders are selling very quickly. If you want to place an
order, telephone our customer services department on 0171 439 4222
or fax 0171439 0110. The binders cost £10.50 each and hold 12issues
of EXE.

A l l competition entries m u s t reach us by Thursday 31st August.
Send y o u r postcards to: Subcribers Club, EXE Magazine,
St Giles House, 50Poland Street, London, W1V 4AX

June Compet i t ion Winners:

Crossword Winner - H Partridge, Isle of Wight.

Network Security Book- David Ross, Halifax.

Borland C++ Book - Ian B r u n t , Newcastle.

Wrox PressDelphiBook - G Sandlant, London,
N Stoker,Tyne & Wear, IanBrunt, Newcastle,
DavidRoss,Halifax,Alice Mara-Potter,London.

Lasermoon - N Stoker, Tyne & Wear.

My Subscription Club Number:

Payment Options
Cheques or purchase orders only for the moment.

(J lenclose a cheque for

Shipping at £3.50 per order

TOTAL

(payable to EXE Magazine and drawn on a UK bank)
£3.50 (1 enclose a company purchase order. Please send an

invoice.
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CtriBreak,
EXEessa ol
50 Poland Street
London W1V 4AX

BitterThought for the Day
‘Does‘24hoursupport’ mean that they'll call you after 24hours?’ -Anon.

Any day now
Maximumbrownie points to P.C. Letter,a bi-weekly (paper) newsletter,whose ‘Official
Vaporlist’ charts acatalogue ofprograms MissingSuspected Poorly and the miscreants
who propagate mythical tales of pending arrival. A small selection:

Product Company Announced Original Revised Monthsin
Date Date Vapor

Telescript General Magic 2/93 Q4/93 Q2/94 27
Open Doc Apple/Novell, etc. 6/93 Q2/94 4/94? 23
LotusComms
Server Lotus 9/93 Q1/95 20
‘Trout’Conf HP 1/94 222 16
Interchange Ziff interactive/AT&T 1/94 Q4/94 Q2/95 16
Microso...(That’s enough Windows 95-Ed.)

P.C. Le t t e ris available from Phillip R.Sutcliffe, InformationResources, Westwood House,
ElmhurstRoad,Goring-on-Thames, Reading, RG8 9BN. Tel: 01491875386.

AccessAll Areas
July 1995.As the rest of Britain boiled in the once-a-year heatwave the hardy fraternity
of hackersswelteredmanfully in the darkest depths of mysteriouscentralLondon(Get on
with it -Ed ) .Access All Areas, the first UK Computer Security and HackingConference
was held at King's College on The Strand. Among those speaking was ex-.EXE editor

_RobertSchifreen.Yes, heof The Great PrestelDukeof Edinburgh mail box case, result‑
i n gin the Computer Security Act.

Unfortunately Ctrl Brk was unable to make the date due to a prior
arrangement with a Beer in the garden. But our

Poetry Corner
Our E d i t o rAt Large is a culturedman( i t
says here)with simple,but firm, tastes. ‘I
know what I like’he announced, ‘andI like
this here postingfrom a Demontech support
newsgroup,which looks like ane ecum‑
mings poem’. (We understand that ee cum‑
mingswasa pioneer of occam, or grep, or
some such lower case utility.) ‘Putthis in,
you'll have ‘em creased up with laughter’.

We defer to His Largeness.Hereis the
posting, reproduced( w i t h the author’s per‑
mission, although he wishes to preserve
artistic anonymity) exactly asit appeared,
includingthe subject line/title:

lostbodies
When usingdemon dos basedsoftware, and
postingmore than one e-mail,
you may be tempted to change the name of
the *.tmp filesothat it is saved some other *.tmp file.
don't dothis, multiplee-mails will not
overwrite each other, anddoingthis
hascaused the text bodyof anumberof myletters
to berippedout. Fortunatley they were tofriends who
i have regularcontact with.

demon,please correct this in next version Or
make the *.tmp name uneditable (easiest).
I think this on/offlinesoftware is excellent..
savesa lot of dosh.

If you remain uncreasedby chuckles, please
sendcomplainingemail directly to
willw@dotexe.demon.co.uk.

Excepting T-shirts, one of the more cogent £ o t s o u !
points to emerge from the conference was the fact
that the best security tools seem to be developed
notby multi-nationals but motivated individuals,
and that these tools are generally to be found for
freeonthe ‘Net. In itselfsufficientjustification for

Deputy Editor David Mery was there to fly the
EXE flag. ian a ty Nal Kerber

1S dee

» sheea tek coma reply. Tike the | [22% © 2 2 7 1 sae. Ni cane cn | Ramey eet
front a lot, but I 'm not too sure about the back. BSTER) |Seeten (AT _t o u a b l

a0all those hours Ctrl Break spends cruising, if any WX certerjustification were needed.

ACROSS
1. Keys to the simplest conditional (2,4)
4. Get together the source statements? (8)
9. Obtain second opinion on input (6)

11.Repeats something about 21 (8)

15. Practical appliance of knowledge
resoftwareto us(11)

19.Remarks on printout (11)
22. Story of New Testament shows real skill (6)
24. Declare and findyeti somehow (8)
26. Record presence in very immediate cell (8)
27. Symbol for aluminium in the message (6)
28. Lard feud? No way! - that’s terrible (8)
29. Bits of bits in a parallel process (6)

DOWN
1. Get NOTted! (6)
2. FOR x: 1TO 3 should do it (6)
3. Such a programdoes things right (9)
5. Network at the top of the bill ...(4)
6. ... outside as well (5)
7. Comes board with a shot inside (8)
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16.Totally necessary as petrol in France maybe (9)

17. Got data by force? (8)
18.Good m o d e lo fwavy 2 7(8)
20. Link between IT and molecular engineering? (6)
21. Units of machine actionon the road (6)

10.Check out terminal in the bottomof the castle (8) 23. Sensed information aschild rose over Will Watts (5)
25. M o u t h - w a t e r i n goptions list (4)

13.Like Lady Diana on Saturday somewhere (6)

SOLUTIONTOJULY'S CROSSWORD
ACROSS:1. UTILITY 5.DISOWNS9.DECKS
10.WINDOWING 11.THEIR 12. INTERFERE
13.SIEVING 14.SIGNBIT 17. LATENCY 19.RUNTIME
21.GROUPINGS 24. REFER 25. COTTAGERS 26.TRAIN
27.LOLLOPS 28. SORTERS DOWN:1. UPDATES.
2. INCREMENT3. INSERTION4. YAWNING 5. DENOTES
6. SCOUR 7. WRITE 8. SEGMENT 15.GENERATOR
16.BRIEFCASE 17.LOGICAL 18. YANKEES
19.RESISTS20. ERRANDS22. OCTAL 23. PLANO

There are three great books to be won asthe prize
for the winner of this months crossword.
Send your entries to the address above and you| | | 8. Twilight working t i m e- not for odd people (8) c o u l dbein with achance to win ‘Insanely Great’ by

= z Fal a gz 12.Maybe crews from “Byte”...(6) StevenLevy, ‘Hackers’ by StevenLevy and ‘The
1 4 ....save? (6) Whole internet’ byEdKroll.
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Modemtales
Once upon a time in Brixton, i t rained dongles.
When the children came ou tof school, there were
brightly-colouredpuddles of small plastic objects
all over the playground that went scrunch!when
you trod on them. A litt le girl bent down and
picked one up and, sure enough, it had a two‑
way 25-pin D-type parallel connection on each
end, with a nearly uncrackable encryption algo‑
rithmembedded in the EPROMwithin. ‘They're
dongles!’ she cried happily, and all the children
cheered, and started r u n n i n g around gathering
up as many as they could. One of the boys dis‑
covered that you could fit a whole lot of dongles
together into a wobbly kind of stick, and in
another minute the biggest pretend-sword fight
you ever saw broke o u t , with everybody waving
clipped-together dongles in the air.
Soon lots of grown ups came out to see what

the noise was all about, and they too began to
gather up dongles. Women collected armfuls of
them, and pu t them in bowls around their
houses and tied them up with colourful head
scarves into pretty bundles. The old people
brought wheel barrows and took away tons of
them to hoard for winter fuel, which wasa silly
thing to do as dongles don’t burn that well, and
give off noxious fumes when they do. The local
gay population discovered that some of the pre‑
cipitation comprised ‘gender-benders’ rather

LESSONS

than dongles - they hunted these out specially
and proudly hung them through their pierced
noses and nipples.
Everybody had such a splendid time that by

evening there were hardly any tracesoft h e rain‑
fall left, except the occasional piece ofsplintered
plastic casingor blobofepoxy resin in the gutter.
And although, to this day, it is abuyers’ market
for software protectiondevices in Brixton, I don’t
believe that they have ever had such a marvel‑
lous rainfall again, nor have they in Southend,
nor Gateshead, norAberdeen, nor even Truro.

There once was a m a n who took courses. He was
trained in BasicC, andC++, andAdvanced C++,
and C++ for Unix, and Object Oriented Design,
and Object Oriented Analysis, and Power‑
builder, and Open Systems, and British Com‑
puter Society Part I I , and Relational Database
Management, and Theory of Image Enhance‑
ment, and Implementing ISO 9000 in a Small
Company, and FoxPro. He lived in a software
house with five friends, and whenever they said
to him ‘Hey, let’s sort out that bug in the print
preview routine’, he would say ‘Sorry, I'mo f f toa
SQL Windows for Engineers course this week’,
and when they said to him, ‘Pleasecould you put

U s h i ,

M i b u rab v s

‘Kids’ stories, that’s where the money is’, MsStob’s
elder sister Parity advised our columnist. With the
following consequence.

together arough spec for the Waterhousejob’ he
would say, ‘T’d love t o , but I’m keeping my nose
buried in this Prologbook - remember I’moff to
Cirencester next week for Advanced Artificial
Intelligence’.
As t ime went by, his five friends understand‑

ably became rather hacked off with this, and in
fact ceased to behis friends. Oneday they said to
him: ‘Gordon, if you don’t stop going on courses,
and start doing some actual work, we are going
to sack you.’ The man went red in the face, and
said: ‘If that’s your attitude, then I’m off and he
resigned in a huff.
The man went and applied for ajob with a big

corporate, and because the big corporate had a
stupid personnel department - unusually thick
even by the standard of such departments - and
because the m a n had a huge number of certifi‑
cates and qualifications and what no t , he landed
a plummy role at more than £60k, for which all
hehad to dowas sit around in his office reading
the paper, and occasionally do yet mo re courses.
Meanwhile hisold company, dragged down by

excessive training costs, went under,and the five
ex-friends ended up working under the man at
the same corporate, only for one quarter of his
wages, and with nocar allowance.
Moral: Some buggers seem to be able to get

away with it.

ecompiler assures that
object interfaces are

erobjects are
patible.

COMMANDS influencethe state ofan
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object. QUERIES report onthe
state of an object.

Good interface
design is vital to successful
object oriented software construction.
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Memorydebugging

does not haveto be

painful.
Case #1: Leaks

S T E P

HeapAgent ties leaks to specific
objects, not just to source lines.

All leakage tools give you the source line
responsible for the leak. However, in too many
cases, asingle lineallocates hundreds of
objects, while only afew leak.Soyou're still
left in the dark asto precisely where the leaks
are. HeapAgent reports the file, the line, and,
for source lines that allocate more than one

S l e ?  2

Break precisely when a leaking
object is allocated.

Cond i t i on

Specity proper t ies to match appropr ia te h e a p e l a t e d c a l s
(blank contiols match all values for that property

f e c e s
‘i

mo a
Pass Count: >= [ 2 7

Allocation >=

t e e Aitewe
C o n o n e t n ‑

OD Negate Condition

P e p e r M a t
C a e r c a l

P a n e e r t C o a i o n

CIC\SACWHEAPAGETNRT
( C \ S R C \ H E A PA G  1

AOAWwOO\x14\e 410
B O Fx D7 7 1 4

object, apass count. The pass count tells which pass oft h e line allocated the object,
thereby tying each leak toaspecificallocation and simplifyingdiagnosis.

Now, you can easily solve the problem.

HeapAgent has caused abreakjust asqsortwin.cpp line 134
allocates its 27th object. Now that you're in your debugger, you
can examine how the leaked object is used and why it was not
freed.

See for yourself! Try our FREE working model.
Call, fax, mail or email System Science today.

@071 833 1022 Fax: 071 837 6411 peter@syssci.co.uk

Other errors
detected

¥ Overwrites beyond end of
allocated blocks

¥ Underwrites before beginningof
allocated blocks

¥ Overwrites over internal heap
data structures

¥ Wild overwrites
VvReferences to data in uninitialized

allocations
¥ Writes into freed allocations
¥ References to data in free

allocations
¥ Double-frees
¥ References to non-shared data

owned by another task
¥ Changes to data in allocations

marked “read only”
¥ Premature frees
¥ Unexpected resizing of allocations
v Invalid parameters to heap-related

calls
VYRetained references to reallocated

memory
¥ Leakage ‐ allocations not freed at

end of program
¥ Leakage ‐ at other points in

program
¥ Leakage ‐ filtered subset of

allocations

MicroQuill The makersofSmartHeap. In the UScall 206-525-8218 Fax: 206-525-8309 email info@microquill.com
S O F T W A R E P U B L I S H I N G , I N C

CIRCLE NO. 268



Profits.

Each year, the illegal use of software
consumes nearly 50% ofyour potential
revenues. With the flamesof piracy
eating away atyour profits,can you
afford not to protect your software?
Software Obtained Illegally,by region, 1993 vs. 1994

frica/Middle East

$12,840,204,124
Total for 1994: $15,212,700,215

HASP® iswidely acclaimed asthe
world’s most advanced software
protection solution. Since 1984,
thousands of leadingdevelopers have
used over one million
HASP keys to
protect billions
of dollars worth
of software.
Why? Because
HASP’s security,
reliability, and ease‑
of-use led them to asimple
conclusion: HASP is the most effective
software protection system available
Today, more developers are choosing
HASP than any other software
protection method. To learn why, and
to see how easily you can increase your
revenues, call now to order your HASP
Developer's Kit.

01753 622266
“ 198 5 - 1 9 9 5

2 1

Wey Y E A R S The Professional's Choice
2
4 United Aladdin Knowledge

Kingdom Systems UKhoes
16aSt d's Road

Wir s,S L 43BU,UK
266, Fax: 01753 622262

E aladdinuk@solo.pipex.com

VISITOURWEB SITE! ‐_ AladdinSoftwareSecurity Inc.
http://www.hasp.com/ ‐_ p i l ) er

WWW: hi M i

Intl Office Naddinjn KoowlegeeSystems Lt.
SEE Te 5 7 9 5 , Fax:972 -3 -537579

E-mail: aladdin@aladdin co il

(Ke France Aladdin France SA
4 ‘ T 40 85 98 85. 41 21 90 5¢

Bo PG NT, Win 32s , QS/2, U n i x , Fema 100622 1522@compuserecom

Aladdin Russia 88 wAustralia Czech
10 m Egypt Zenedein 2 3604632 m Finland Germany
Italy Partne 26147380 = Korea Dae - A 4 4 8 1 = Mexico

vm 61 490273 w Portugal 1 Romania i n t
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