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C O M M E N T

Polymorphism ‐
is it overrated?

t is well established that the ‘holy trin‑
[« of object orientation comprises

encapsulation, inheritanceandpolymor‑
phism. While I have no trouble at all with
the first two I really ambeginningto wonder
if polymorphism can continue to justify its
deification. While it is useful, it is by no
means as significant as encapsulation and
inheritance. This was recently brought
hometo meby achapter on the subject in an
otherwise excellent textbook, Object-Ori‑
ented Programming with C++ (DP Publica‑
tions, 1994). This book falls into the trap of
giving polymorphisma high profile and
drowning in the confusion of justifying it .
The argument seems to go, ‘ i f it is a pivotal
part of object technology then I must devote
space to it’.Variations onthis theme are ‘ i fit
is that important I must master i t , spend
significant time teaching i t , etc’. You cannot
join the object technology club until you can
put your hand on your heart and say you
have masteredpolymorphism.

Definers of the term fall into two camps.
The narrow definers equate it with dynamic
binding using virtual functions. Alterna‑
tively a wider definition and classification
scheme is used (o f t en by texts aspiring to
greater academic rigour). The most fre‑
quently cited one is by Cardelli andWegner.
It appears in their article On understanding
types, data abstractions and polymorphism
(Computing Surveys, December ’85). The
trouble with this, well illustratedbythe book
mentioned above, is that it makes a moun‑
tain out of a molehill. In essence it cate‑
gorises polymorphism as universal (eg
parametric and inc lus ion) and ad hoc (eg
overloadingand coercion). What this allboils
downto is overloadingof functions andoper‑
ators,use ofvirtual functions andtemplates.

Overloading is a programming conve‑
nience and hardly merits more than 2/10 on
any scale you care to dreamup. Virtual func‑
tions rate more highly but their importance
has been diminished by the advent of tem‑
plates. Before templates we had to use a
dynamic bindingwheeze to buildgeneric con‑
tainer classes. The container class (which
might includeamethodto printout informa‑

tion from the objects in the container class)
would contain a class such as R e c o r d with
very basic functionality. The class wewanted
to put in the container class, would then be
derived from Record and its p r i n t method
overridden. If p r i n t was definedasavirtual
function in Recordthe container classwould
downcast to find the right version to use. But
thanks to templates, all this is history.

Of course dynamic binding is not just
used to build container classes. It still pro‑
vides a powerful mechanism for building in
extensibility. It also enables designs that
remove dependencies between clients and
servers. Dynamic bindingmay be usefulbut
it does not merit putting polymorphism at
the top of the table.

The final part of the classification, ie
templates, now generally stands on its own
merits and tends not to be regarded as a
type of polymorphism.

I suspect that book writers and teachers,
who are more prone to bedoctrinally correct,
support the high profile of polymorphism,
whereas the rest of the world has let it slip.
For instance Delphi, which has lots of good
object technology features, but is uncon‑
cerned about i ts object purity passes poly‑
morphism by with barely a mention. There
is no reference to it in the indices of the var‑
ious manuals and asfar asI can see there is
no use of the term in the text. However the
main mechanism for what is usually meant
by polymorphism, ie virtual methods with
dynamic binding, are described andcangive
Delphi polymorphic features. Bu t it is
treated asjust one ofthose many things that
you expect a modern language to do.

My plea is that we redefine the key char‑
acteristics of anobject-oriented language as
being encapsulation and inheritance. Poly‑
morphismthen gets relegatedto beingone of
the other useful features that the language
will have along with templates, exception
handling, some easy to use GUI classes,
mechanisms for creating dynamic l ink
libraries, OLE etc. It no longer merits i ts
place at the top.

Mary Hope teaches software development at
Thames Valley University and can be
emailedat hope_m@kennet.tvu.ac.uk.
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Seeing the information wood
from the data trees

f your job is anything like mine, what
‘i matters is not the amountof data I need,

it’sfindingthe rightkindof information.
Recent research from Spikes Cavell has
highlighted the fact that people see the way
that management information is delivered
as irrelevant, just solong as it meets their
needs.During1995,another force majeure ‑
data warehousing ‐ hasbeenthrust uponus
as the panacea for quick and easily accessi‑
ble information.Whatever the approach, the
key question is how do you deliver maxi‑
m u m returnon investment.

Before rushing headlong down the data
- warehousing route, take a step back and

assess what information is already there.
Use business process and data modelling
techniques ‐ because tools like these offer
simple andeasy-to-usegraphical interpreta‑
tions ‐ to scope out an overall view of the
organisation, and in particular a well-docu‑
mentedmapof the informationalready held.
Only then can a decision be made as
whether to opt for a data warehouse. For
some organisations, it may bea case of sim‑
ply adapting the existing information sys‑
tem to users’ needs in which case a large
saving is already made.Whatever the direc‑
tion chosen, data modelling provides a firm
foundation onwhich to start.

Many organisations have already taken
the step andhavewell-defineddata environ‑
ments along with excellent documentation.
Data modelling providesa flexible informa‑
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VISUAL BASIC3 ADD-ONS
These willstillbeavailable forsome time

to come.

Comms - Async
Fax Plus for Win
FaxMan SDK

Comms - Network
Apiary Dev Suite for NetWare
Distinct TCP/IP - Visual Edition
dsSocket 1.1 (Intro)

Database
ADE/VBX
CodeBasic 6.0 for VB/Delphi
List & Labels for VB
VB/ISAM MU

Graphics - Charting
Chart FX3.0 (16-bit only)
Charting Tools for Win - VB
Real-Time Graphics Tools - VB
VBGraphix

Graphics - Image Files
Image SDK Plus/VBX 2.0
ImageKnife/VBX Std 2.0
ImageMan/VB 3.1

Grid Controls
Data Widgets
Grid/VBX
Spread/VBX

Multi-Function
Borland Visual Solutions Pack
Designer Widgets 2.0
Muscle (Win)
VBlite 1.0
VBTools 4.0
Visual Developer's Suite
WinWidgets/VBX

Sundry Components
CADControl
d-Barcode VBX/DLL
VB/Magic Controls
Visual CAD Dev Kit

Visual Basic Enterprise 4.0 £755
Visual Basic Professional 4.0 £365
Visual Basic Standard 4.0 £78
ButtonMaker (Oct) £75
Designer Widgets 2.0 £99
ERwin/Desktop for VB4 £399
Spyworks-VB Prof 4.0 (Q4)£195
Tear Off Menus for VB4 £115
VBAssist 4 £130
XREF 2.0 £95

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

Delphi (Intro)
Delphi Client/Server
ABC for Delphi
Apiary Dev Suite for NetWare
Asynch Pro for Delphi
Borland RAD Pack for Delphi
Charting Tools for Win - Delphi
Component Create
Conversion Assistant Database
Eschalon Power Controls
InfoPower
Light Lib Images VCL
List &Labels for Delphi
Mobius Draw Kit
Orpheus
Real-Time Graphics Tools
VisualPro 1- App Enhancement
VisualPro2 - Visual Video Pack
WinG Sprite Kit

1295

Sundry Controls
3D Graphics Tools 4.0 £130
EDI-VBX 1.0 £705
Gantt/VBX £195
MediaKnife/VBX £290
VBX Artist £240
Visual Instrument Panel Cntrls £150
VSView/VBX £105

Text Editor Controls
HighEdit 3.0 £189
TXText-Control Standard £180

Tools
JET Inspector 2.0 £475
SpyWorks-VB 2.1 £100
TMS Tools 1.1 £99
VB Compress £99
VBAssist 3.5 £140
VB/DLL 2.05 £165
VERSIONS/VB 1.1 £135

MATTE
Prices donot include VAT orother local

taxes but doinclude delivery in mainland
UK. Please check prices at time of order
asads are prepared some weeks before “

publication. This page lists some
products~call usfor acomplete §

price list. ORDER BYPHONE WITH #&
YOUR CREDIT CARD

(01364)654100
FAX: (01364) 654200

OLE CONTROLS

Comms - Asynch
Comms Lib 3.0 (Oct)£115
PDQComm 3.0 (Oct) £145

Comms - Network
Distinct TCP/IP Visual (Nov) £265
NetPak 2.0 (Oct) £145

Compression
Compression Plus 4.0 (Oct) £175
DynaZIP-32 3.0 £210

Database
Controls for Btrieve 3.0 £180
Crystal Reports Pro 4.5 (Oct) £295
MyData Control 1.0 (Oct) £115

Graphics - Charting
Chart FX3.0 (16&32-bit) £315
First Impression 2.0 (Oct) £180
Graphics Server 4.02 (Sep) £235

Graphics - Sundries
Accusoft IFLIOCX16 £415
Accusoft Redlining OCX32 £1150
d-BarCode/OCX (Dec) £149
Dazzle/OCX (Q4) £420
MetaDraw (Oct) £240
Resource Manager/OCX (Q4) £195
Schedule/OCX (Nov) £195

Grid Controls
Formula One OCX 3.0 £180
Grid/OCX (Q4) £75
Spread/OCX (Oct) TBA
TrueGrid 4.0 (Q4) £155

C & C++ FOR D O S
Comms

Essential Comm 5.0 £265
MagnaComm/DOS, £205
SilverComm “C” Asynch 4.02 £195,

Database
c-tree Plus 6.4b £565
D-ISAM £495
SoftFocus Btree/ISAM £75

Graphics & GUI
3D-Ware Prof £99
Fastgraph 4.0 (Ted Gruber) £195
GX Graphics 3.0 £155
MetaWINDOW-DOS 5.0 £215
Zinc Engine& DOS Key 4.1 £634

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

Screen
C/Mindows Toolchest £45
Greenleaf Datawindows 3.0 £225
TCXL UI for DOS/Win 6.2 £135

General & Systems Libraries
GXSounds £200
MTASK £215
TTSR Ram Res Dev Sys 2.03 £100

Tools
C-DOC Pro 6.0 £275
C-Vision for C/C++ 4.0 £145
CodeCheck (Professional) £475

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

Maths & Scientific
ProMath OCX (Q4) £130
QuickPak Scientific 3.0 (Oct) £145
4Multi-Function
Aware/OCX (Q4) £110
OLETools 5.0 (Oct) £145
QuickPak Pro 4.0 (Oct)£180
VBlite OCX (Q4)£130
VSView/OCX £145

Multi-Media
FXTools/VB OCX
MediaKnife/OCX 1.0
VideoPlay/OCX 1.0

Sundry Controls
Calendar Widgets £99
Custom Control Factory 4.0 _(Q4) £40
Drag-IT/OCX (Dec) £240
StorageTools 1.0 £100
Tab/OCX (Oct) £75
Tlist 3/Pro £195
VersionStamper 4.0 (Q4) £100
VisualSpeller OCX 2.0 (Oct) £115
VS-OCX (Oct) £110
VSFlex/OCX (Oct) £145

Text Editor Controls
ALLText HT/Pro4.0 (Oct) £335
VisualWriter 3.0 £180

(Q4) £290
(Q4) £299
(Q4)£72

News & Views
VisualAge for Smalitalk 3.0

Stateof theArtRADfor£950!
IBMare now shipping amajor upgrade
of their award-winning VisualAge
development tool. Major new features
include:

Upto5times faster
Easiertouse- “how to” help, hover
help, easier menus, etc
Faster,easierdatabase access ‑
new parts, ODBC, enhanced DB2
support, native Oracleoption
Multimedia parts support hot spots,
touch screens, navigation
VBX support inWindows version
Distributedoption for OO3-tier
client/server, remotedebug,profiling,
programvisualisation
Reportsby partsoption

AIX version - p o r t a b l ewith OS/2 and
Windows versions

This is the ideal time to evaluate this
leadingedge tool. If you have never
constructed an entire application visually
from parts, perhaps it is time you did.
You may never go back to a boringold
GUI builder again!
Call us for details and pricingon the
whole range. “Someday allprograms will
be written this way!”

Sax Webster OCX
A d da Web Browserto Your Apps!

By adding Sax Webster to your program,
you can provide your users with instant
access to the World Wide Web. Webster.
is fully programmable - you can connect
to specific Web sites, or give your users
full browsing facilities. Use it for tracking
real-time data, tech support, etc.
Webster can also browse HTMLsstored
ondisk or CD-ROM- use it as a general
purpose hypertext browser for on-line
documentation, or create automatic
sessions that run themselves at trade
showsetc. Call usfor full details onthis
invaluable tool. Only £145.

C & C++ FOR WINDOWS

Comms
Async Pro for Win £135
COMM-DRV/LIB 16.0 £105
Greenleaf CommLib 5.2 £235

Compression
Crusher! Win DLL w/Source £235
Greenleaf ArchiveLib £210
PKWare Data Comp Lib for Win £175
TCOMP/Multi-Platform 2.12 £105

Database
Borland Database Engine 2.0 £205
CodeBase 6.0 £270
CXBase Pro £500
DataBoss for Windows £410
DBTools.h++ for ODBC £340
Greenleaf Database Library 4.0 £180
List & Labels for Win (Pro) £395
POET Personal SDK 3.0 £169
Raima DBM Engine+EADS4.0 £740
Spread/VBX++ £171
Velocis + EADS (Offer) £250

Graphics - Charting
Charting Tools for Win 2.0 £180
Essential Chart for Win £320
GraphiC/Win 7.0 £360
Graphics Server 4.0 £245
Real-Time Graphics Tools £360

Graphics - Image Files
AccuSoft Image Lib/Win 5.0 £610
Ad Oculos (Image Analysis) 2.0 £325
ImageKnife Pro2.0 £280
ImageMan £399
LEADTOOLS Prof 5.0 £675
Light Lib Images Pro £315

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

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

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

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

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

PROGRAMMING
t o o l s

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

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



t ion infrastructure where changes in the
business can beeasily reflectedin the IT sys‑
tem which can drastically reduce mainte‑
nance costs. For example, modellingenables
the migrationof informationfrom legacy sys‑
tems and different databases.

Where the data warehouse really comes
into its own is those situations where deci‑
sions need tobemadecentrally andare based
on large volumes of data. Airlines, financial
services, telecommunications and retailing
are primeexamples. In these scenarios, users
needquick replies to large queries if they are
goingto beable tomake the rightdecisionand
react quickly to changingmarket conditions.

In the face of increasedcompetition follow‑
ingmarket deregulation, PacificBell recently
implemented what is arguably the largest
data warehouse in the US.Butbefore launch‑
ingintothe project,PacificBelluseddatamod‑
ellingtofindoutwhat informationwas heldin
the organisation and then used it to develop
themosteffectiveway tostore thedataandget
information to where it was most needed. It
gave usersgreater flexibility in terms ofwhat
informationthe usercould extract.

IT can be costly and if it is to succeed in
delivering business benefits, the rationale
mustbeconsideredcarefully.Objectivesmust
beclear. Ask yourselfwhat informationhave
youalreadygot andevaluate thebest route to
take. Remember,thedesignmodel is integral
to any application whether it is based on a
data warehousing architecture or not.
NigelHopkinson is managingdirector of
LogicWorks, an independent vendor of
client / server businessprocessanddatabase
design tools. You can contact himon 0171
323 4770.

Software reselling
ften in the enjoyment of developing

O the next earth-shatteringapplication
you can be inclined to forget about

important things suchasselling it for cashat
the end of the day. If you pick up oneof the
trade publications, you will see a range of
terms such as direct, channel, indirect sales

4

methods. What do these methods mean and
which one is best?
Direct ‐ Well, this is the simplest model

and therefore not used by many software
manufacturers unless revenue is down. It
involves selling directly to the customer, it
also means you have to pay for advertising,
promotion,andmaybe even sponsora fleet of
Mondeoswithjackets hanging in the back! It
does mean that if your software retails at
£100 then that is what you get for it.
Indirect ‐ Now things get a little more

complex. You sell to dealers who then sell to
the customer.Thegoodnewsis that thedealer
will pay for either all or some of the advertis‑
ing,and he already has his own fleet of Mon‑
deos. The bad news is that these Mondeo
drivers may have a 100 different products to
sell, some of which may compete with yours.
How do you get focus? The best way is an in‑
depth bonding session with the sales force,
usually in a seedy part of town and always
withyou beingtotally sober andarmedwith a
camera! Of course your £100 retail now
becomes£70 to youbecause thedealer needsa
margin but you theoretically have a larger
sales force that you do not pay for.

Channel ‐ This is like indirect but you
have a distributor who sells to dealers who
sell to end users, you r £100 retail now
becomes £60-55 to you and you havea larger
group to entertain and take photosof .

The main difference is that if you sell
direct you are restricted asto the number of
people you can talk to about your product.
This is fine if your software is only usedby a
small group but if you have a more general
application you need ‘feet on the street’ and
channel/indirect will get you that.

Some people mix the direct and indirect
methods which makes the model even more
complex as you are now competingwith your
resellers aswell aswith your competition. To
dothisyouneedtohaveclear rulesandpunish
any resellerwhobreaksthemandcall it aspe‑
cialstrategic accountwhenyoubreakthem.Of
courseyou thenneedtohaveaspecialistman‑
agement team to control these diverse sales
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Happy newAPIs
achyear witnesses the arrival of new
APIs and the death of old ones and
not-so-old ones. Software developers

are faced with tough decisions, develop for
which operating systems, with which lan‑
guage, for which hardware? It can usually be
summed up asachoice of APIs. Why is it an
especially hardchoice?

Long gone are the times when an SDK
could fit on a floppy disk and the number of
pagesof itsdocumentationwas lessthanthree
digits in decimalbase.To masterfully, let’ssay
Win32, you'll need timejust to gothrough the
documentation, the examples and practice.
Evenmoreimportant,you'll needtohavesome
understanding of software concepts which
mightbeobvious to theComputerSciencestu‑
dent butwhicharenotto someonewhosemain
background is developingfor anoldsimplefile
operating system. Concepts such as sema‑
phores, call-backs, paging, queues are more
and more considered known notions. Hence
deciding to develop for anew API must bea
well thought out decision.

With the increasedcomplexity of develop‑
ment, the time tomarket can belongenough
for changes of popularity of APIs to happen
during the development phase. And the
changes can be dramatic. Did you believe
Microsoft when it told the world that all pro‑
grams shouldbedeveloped first for OS/2 and
then for Windows? More recently, did you
think thatTaligent’s frameworks wouldbeon
every desk? Did you expect the ‐ current ‑
success of the Web? Will you bet on a future
with applets travell ing in an integrated
phone and computer network, where the
bandwidth of the networkwill bebigger that
the one in your localmachine?

Very happy newAPIs...
DavidMery
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check ow’
When selectingatool,
you make sure it has all
the “Ho t Items”on your
check-list. Buthow many
will t u r n o u t to be
not-so-hot?

Get aCodewrightProgrammer’sEditor.
Take Templates. No t 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?

forMicrosoftVISUALCH

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 a macro 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 cur ren t 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:
ones Covewsight

149USD 229USD
Pricesare plus shipping.

he many

demductvity solutionsro ' °' built ‘wright 1" Drttilte
Premium Quality Software

Premia Corporat ion
1075NWMurray 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:
I
| G r e y Matter, Devon\ +(364) 65 41 00

System Science,London 1
+(718) 33 10 22 I

e e ‐ e e e e e e e e e e e e e e H ee I !
Premia is aregistered trademark of Premia Corporation. Codewright and Codewright Fusionare trademarks of Premia Corporation. Visual C++ is a trademark of Microsoft Corp. Brief is a registered trademark of Borland International
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C OMM E N T

Mayhem!
Doyou remember the

old days of Windows 2?

Do you remember the
programmingmanuals
which apologised for
the awkwardness of
programming for this

environment?

Do you remember
the crummy compilers

and the flaky debuggers?

Doyou remember
how easy it all was?

Windows has grown loads of new protocols
since then. Eachone was harder to program
for than the one before. That’s all right, we
were assured, these sexy new object-ori‑
ented languageswill come to our rescue.The
sexy new object-oriented languages arrived,
but somehow it didn’t get any easier ‐ it just
kept on getting harder. It’sjust a matter of
getting the libraries right, wewere assured.
But,still, it gets harder.

I’vebeen patient. I’vebeenwaiting, along
with all of you, for object-orientation to
deliver on its promises. I’ve been waiting so
longI'deven stopped noticing I was waiting.
But now, I’ve decided, I don’t buy it any‑
more. The people who believe in objects tell
us that the world is sensibly described by
objects. Quite simply, I’m afraid to tell you,
they’re wrong.

Nowdon’t get mewrong, I’mnot suggest‑
ingthat objects were a waste oft ime.They
werea jolly good idea, and we've
learned a lot from them. But
inheritance is a very tricky
thing to manage, and compre‑
hensive re-use is far too expen‑
sive to have any real effect on
most programming tasks ( i n
retrospect, it’s obvious, other‑
wise code libraries would have
been far more popular). But the
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real problem is that theworld isn’tdescribed
by objects at all: it’s described by conversa‑
tions, and all objects exist in some more or
less controlled context.

Again, spelled out, it seems obvious. If
you’re sending a message to an object, it
seems reasonable to ask where the message
came from. Where you have several objects
co-operating (a s widgets have to), classes
have to understandeachother,and thebasic
object metaphordoesn’t haveany realway of
expressingthis.Weneedto think in terms of
conversations between objects. Even this is
not sobad where all you have to manage by
handis conversations, but now the complex‑
i t y is reaching a new stage where
even the idea of a conversa‑
tion isn’t enough to
express



what goes on in a program.
Let’s step back for amoment,and lookat

what a programming language is.We usea
programming language to talk in terms of
what we want to achieve. We don’t have to
know which registers are doing what, or
where the memory is. We just talk about
what wewant to achieve. A low-level lan‑
guage,which placesyouclose to themetal, is
very expressive, at the expense of some con‑
siderable cost in programming effort (and
ted ium). Ahigh-level languageallows you to
gear your ideas soyou don’t have to program
all the details, but only if you’re prepared to
play by the language’s rules. Where the
ideas in the language are antithetical to the
problem in hand, you havea far, far tougher
job than you would have had if you’d stuck
with a low-level language.

Let’s re turn to the present state of
affairs.Windows are objects ‐ of
course they are! The
Windows
interface,

though, seems togotoextraordinary lengths
to make it difficult to subclass its base
classes, and though we're being exhorted to
use C++, there’s no C++ mechanism to
achieve that subclassing. C++, then, is silent
about the single most important object
classes in a program. What good is the C++
mechanism?

OLE is what it’sgood for. OLE is basedon
C++ virtual function tables. The only trouble
is,C++ is not enough to write OLEapps - you
need the help of wizards. Now we must
pause again to look at wizards. Great idea,
in principle: you tell the wizard what kindof
programyou want to make, it writes a skele‑
ton program, and then you fill in the details.
You can add toolbars, print previews,and so
on, just by pressinga few buttons.

But wait! What’s toolbar manipulation

except manag‑
ingconversations?What's a

pr in t preview, apart from
adjusting the class of extant

objects? The whole purpose of the
wizard is to plug the gaps left by C++.

The wizards, not C++, express the ideas
behind programming,which leavesC++ rel‑
egated to alow-level language at best, and a
liability at worst.

The major design decisions in a program
are made usingwizards. But you can’t docu‑
ment those decisions, and you can’t change
them later on (because it involves tearing up
workingcode). Wizards are, precisely,write‑
only programming languages. That’s not a
great idea at all; in fact it sucks.

EXE: The Software Developers’ Magazine

C OMMENT
It’s nowonder that writing modern soft‑

ware is sohard!The closest thingwehave to
an apposite languagewith which to express
programs is stuck onto what appears to be
an entirely inappropriate language, an
afterthought to patchup the mess.

You can’t think of an object in isolation:
youhaveto beable todealwith it in context.
Those old favourites, dialog editors, were
wrestling with this very problem, and they
solved it with a welter of semi-automati‑
cally-generated include files. For the simple
contexts of old programs, this just about
worked. Nowcontexts are more complicated,
and wizards are handling the same thing,
rather less successfully.

It doesn’t have to be this way. In order to
use these tools, you have to write down, in
some form, what you want to achieve ‐ I use
diagrams. There’s no reason why these dia‑
grams can’t be compiled, creating object
modules which are linked with C++ object
modules to create a working program. You
could have diagrams to represent DDE con‑
versations, diagrams to represent OLE
structures, and so on. This isn’t a difficult
concept for the jobbing programmer to

grasp, because that’s precisely what a dialog
editor is, and nobody complained that they
were incomprehensible.

This forces the programmer to under‑
stand what he wants to achieve, but more
important, it forces Microsoft and its endless
committees of buddies to understand more
clearly what they want to achieve. In the
end, you see, I’m fairly sure that the reason
we've got this appalling mess is because
Microsoft never really figured out what they
were making in the first place. I reckonwiz‑
ards were inventedby aMicrosoft employee
who hates theAPI asmuchasI do. a

Jules enjoys writing compilers, and now
has quite a collection to help himprogram
Windows. He hates wr i t ing for Windows in
C, andhas refusedwork rather than do so.
Hecan becontactedon01707 662698, or on
Cix asjules@cix.compulink.co.uk.



N E W S  R E V I E W
Sun kicks off Java Cup!
Sun Microsystems has announced the Java
Cup International, a contest which aims to
promote the creation (and public availabil‑
i ty) of small platform-independent ‘applets’.
The contest begins immediately and ends
March 31 of this year. The most innovative
and creative applets will be announced in
May. Business, academic and individual
developers may submit applets for consider‑
ation, in one of six categories: productivity
tools, Internet/Web agents, educational
tools, developer tools, entertainment and
games, and ‘unlimited’. A total prize pool of
$1 million in Sun hardware and software
will be shared by the winners. More on
http:/ /javacontest.sun.com.

ODBC Conference
A one-day conference on ODBC is to beheld
on 23rd of this month at Microsoft UK in
Winnersh. The conference, which includes a
buffet lunch, covers the key issues of ODBC
use, such as tool support, testing, perfor‑
mance, and the relationshipofthe forthcom‑
ing OLE/DB to ODBC. Michael Pizzo of the
original ODBC development team will talk
about why ODBC was conceived, i ts history,
and its future direction. The event is organ‑
isedbyThe ODBC UserGroup andnormally
costs £95 for non-members. However, EXE
readers are able to attend the conference at
the member’s price of £80. Call RobMacdon‑
ald on 0181993 8080 for details.

Got your anorak?
The University of Westminster is co-hosting
the Professional Awareness in Software
Engineeringconference onthe first two days
of February. Keynote speakers include Tom
DeMarco, the inventor of systems analysis,
and Fred Brooks, of The Mythical Man
Month fame. For more details email pasec‑
onf@westminster.ac.uk or browse h t t p :/ /
scsise.wmin.ac.uk /SED/pase/cfp1.html.

Comdex/UK ’96
American IT event Comdex comes to Europe
for the first time this year, and is likely to be
a big show. Held at Earl’s Court 2, London,
on April 23-26, the event will offer the usual
array of exhibitors showing off their latest
products. Conference programmes cover IT
management strategies, networking, multi‑
media, Windows, the Internet, software
development, open systems, and selling
channels. Forupdated information,or to reg‑
ister, visit http:/ /www.comdex.com, or ring
01203 694131. Price: £100 (exhib i ts only),
from £220 for the conference.

CGI launches BIRD method
IBM’s software and services subsidiary CGI has published BIRD, a new object-oriented
methodology for developing client/server applications. BIRD supports all stages of the project
lifecycle, from business process re-engineering to delivery of the final product, and operates
alongside object-oriented tools and languages such as PowerBuilder,Smalltalk and C++.

BIRD builds on users’ experiences of object-oriented methodologies such as Rumbaugh’s
Object ModellingTechnique (OMT). BIRD draws onother practices too, including the Rapid
Application Development (RAD) method and prototyping techniques. The framework offered
by BIRD is open, allowing other techniques to beused simultaneously.

As well assupporting standard iterative object-oriented development, BIRDmodels appli‑
cation partitioning right from the start, instead of appending it to the implementation stage.
CGI hopes BIRD will reduce the level of mismatch between the design and the implementa‑
tion of an application. BIRD will be documented in book form, and wil l also be supported by
PACDESIGN, CGI’s front-end CASE tool. Call CGI on0181643 4443.

O v u m hatches test ing strategy
A n e w continuous service that evaluates
testing tools has been launched by IT
consultancy Ovum.OvumEvaluates:
Software Testing Tools claims that
dramatic improvements in soft‑
w a r e q u a l i t y a r e possible by
implement ing processes that
e n s u r e tha t good pract ices
a r e adhered to throughout a
pro jec t . ‘This requ i res the
operat ion of a test ing strat-
egy spanningthe whole of the
software development cycle,’
said George George, Managing

&E d i t o r of the service. Process Xp &A . Be esimprovement and quality manage- yO, e
ment models such asSpice,Bootstrap
a n d ISO 9001 a l l confine test ing to a
phase at the end of the project.

The service provides 30-40 page evaluations of leadingtest ing tools, w i t h30such
products be ing evaluated dur ing the first y e a r of the service. Ovum employsa ref‑
erence model which grades tools along eight dimensions (see Kiv iat diagram) cor ‑
respondingto testing activities that c a n be supported,to some extent at least,by a
softwaretool. Eachevaluation includesan overview of the tool's under ly ingarchi‑
tecture and philosophy,and reports on vendors’ pr ior i t ies for enhancingthe tool.

OvumEvaluates:Software Testing Tools costs £1495 for a year’s subscription. Call
Ovum on 0171255 2670, or email info@ovum.mhs.compuserve.com.

Fuzzy algorithms or genetic logic?
An intensive tutorial onthe application ofneuralnetworks,fuzzy logic and genetic algorithms
to business problems is to be held at the Mayfair Conference Centre, London,on 26-27 Febru‑
ary 1996. The two-day tutorial, presented by experts from Recognition Systems, Inform and
SearchSpace will evaluate key areas in which these advanced technologies can be used.

The tutorial is split into three sessions. The first one covers corporate data mining using
neuralnetworks,with the emphasis onpracticalguidelines andcomparisons with classical tech‑
niques. The second session looks at fuzzy logic and neurofuzzy systems (fuzzy logic/neural net‑
work hybrids),with case studies rangingfrom risk assessment to customer targeting. Technical
issues include fuzzy logic inference and fuzzy clustering. The last session covers genetic algo‑
rithmsin suchdiverse areas asfinanceand aircraft design.Again, hybridsystems areexplained.

The coursecosts £699. To register call Katy Searles on 0171 637 4383, fax 0171636 1976,
or email katy_searles@ibcuklon.ccmail.compuserve.com.
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Doc-To-Help
Use Word 2 & Word6 to create
Windows Help files effortlessly. Add
hypertext links to existing documents and
prepare Help files and printed
documentation from the one source.
Convert Help files to t e x t , graphics etc.
components, to bring existing projects
into Doc-To-Help usage. Multi-user
licenses available. £259

4 CodeBase
CodeBase the fully xBase compatible

| RDBMS, is extremely flexible and available
for C, C++, VB, Delphi and Borland
Pascal. CodeBase is single/multi user and
client/server compatible, and it is
supported on a wide range of platforms
including DOS, Windows 3.x, Win 95,
N T, OS/2, Macintosh, SCO, AIX, HP,

Solaris, UnixWare, SunOS etc.. . Free CodeReporter and
CodeControls included.

MKS Source Integrity
MKS Source Integrity is the m o s t
comprehensive configuration
management solution for client/server,
cross-platform development with
powerful new features:

@Easy to use GUI creates fully functional project in minutes.
@Sandboxes for personalised workspace.
e Visual differencing & visual merging.
@Seamless integration in Visual C++, Visual Basic,
Borland C++, PowerBuilder, File Manager
Call for multi-license prices - single user £359

pq WatcomC/C++ version10.5
Watcom C/C++ delivers a professional,
cross-platform 16-bit and 32-bit
development system that produces the
fastest executables for the widest range of
platforms. Using the same integrated
development environment, you can target
all platforms including Windows N T,
Windows 95, Windows 3.x, OS/2 Warp,
extended DOS and more. New features

include: Blue Sky’s Visual Programmer, Windows 95 Ready, MFC
3.0 for Win32 and direct support for popular revision control
packages. Special offer only £139

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

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

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

TOORDER CALL O171-833-1022
System Science, 1-6Bradley's Close,wallLionSt. LondonN19PN

CodeWright Professional 4.0
The programmer's favourite
programmer's editor, now has a user
interface polished for Windows 95.
Favourite features, such asmulti-file,
multi-window editing, including search &
replace, chroma-coding and more.. are
enhanced with the new API Assistant and
Button Links to tag notes etc. Available
for Windows 3.1 and Windows 95 & NT ina single pack.
Special offer £159 until 28 Feb 1996

Powersoft
Portfolio
3 Powerful tools
seamlessly integrated
to boost your
client/server
development

StarDesignor
Data Construction
made easy
PowerBuilder
Desktop
Powerful intuitive
development
Watcom
SQL 3-User
SQL Database power right
out of the box

Blast off with the new Powersoft Portfolio from the acknowledged
leader in client/server development tools. For the first time,
everythingyou need to start defining,building,and deploying
serious workgroup applications has been brought together in one
powerful,affordable suite.
The Suite for Serious Workgroup Applications. Only £319
Allproducts also soldseparately.

BoundsChecker Professional
BoundsChecker Professional redefines
automatic error detection for C/C++
developers usingWindows 95 or
Windows NT. Professional Edition
introduces breakthrough technologies to
capture even more information, with
extended API compliance checking for all
three Win32 implementations. Integration
into the VC++ environment, enables BoundsChecker to be used at
all stages of development.

SYSTEMS C I E NC E ]
d e v e l o p m e n t

“AX 0171-837-6411

t o o l s
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Developershave more time for challenge
the story on the challengeEXE is organising, we received a num‑
ber of comments complaining about the short development time

allowed for the competition. We admit that eight hours is an unrea‑
sonable timescale to develop a full-fledged application. If any of us
could knock together something in eight hours we’d all be very rich.
The process of creating a complete application takes more time espe‑
cially if you w a n t to mimic al l the factors, commercial or otherwise,
facing software developers during their day-to-day work.

With this in mind,we have takena close look at lastyear’s compe‑
tition. While it was certainly frantic but fun for the competitors, with
hindsight, there was room for improvement. The challenge was test‑
ing the speed at which participants could churn out code using their

I: 'sfunny how some things happen.Lastmonth,after wepublished chosen development tool, rather than the
skills of the individuals.

After last month’s response, we have
decided to change the focus of the competi‑
tion from the tool to the developer. To reflect
this we are changing its name. The competi‑
tion is now called the EXE Software Devel‑
oper of the Year. However,in this age of rapid
application development, choosing the right
tool can make the difference between win‑
ning and losing. So the tools used by com‑
petitors have their place on the podium too, and wi l l be judged
separately for the EXEDevelopment Tool of the Year award.

EXESoftwareDeveloperof theYear
application to be bui l t w i l l be provided six weeks
before entries are judged. Code must be developed

beforehand and submitted on diskette before 14thof Feb‑
r u a r y.Developers thus havemore time to develop, and we
havemore time to judge! All in all, we believe this w i l l lead
to a far closer competition, where developers are judged
on thei r ind iv idual skil ls r a t h e r t h a n on the speed at
wh ich they c a n bang o u t code. An added bonus is that,
since we have thankfully lost the eight-hourmarathon,
the competition c a n be opened to far more developers.

Below is an outline of the application that must be bu i l t
to qualify for ent ry in the EXE Software Developer of the
Year competition. The application is a systemfor keeping
track of donations at The B i gIssue Foundation.

T: improve on last y e a r, the specifications f o r the ¢ Fac i l i ty f o r w r i t i n g personalised letters a n d thank
you’s,

@ Produce simple reports to track donation histories.
@ Provide a simpleand transparent method for signpost‑

i n gcorrect data entry.
Sort database ona special code.
Impor tASCII in to database.
Export database to pre-specified formats.
Backup system.

A fee of £850 is required to enter the competition. On the
2nd January 1996, the fu l l specifications wi l l be available
for a non-refundable deposit of £100 fromthe contact given
at the bottomof the page. The remaining£750 is due when
competition entries a r e submitted. Code must be provided
on PC-readable 3.5” diskette, along w i th pr in ted user and
implementation documentation. Participants wi l l also be
required to complete a questionnairejudging their chosen
development tool. A l l entries, complete wi th documenta‑
tion, software and questionnaire must arrive at o u r office
no later than 14thFebruary 1996.

After the first stageof judging,whichw i l lbeundertaken
by E X E andEXplodE editorial staff and Ovum, a short l ist
of competition entries w i l l be exhibited at the Windows
Show on 27th February 1996 in the Pillar Hal l .Visitors to
the show wi l l be able to judge fo r themselves how the com‑
pletedapplications compare side-by-side.

EXEDevelopmentTool of the Year
stream 32-bit operating system anda raft of innovative develop‑
ment tools. The choice of development tool is more difficult than

ever, especially with the growth in popularity of second-generation
client tools. However, the message is still the same: developers need
to choose the right tool for the job. To encourage software companies
to build better tools we are running a separate EXE Development
Tool of the Year award.As part of the EXESoftware Developerof the

[: the last year we have seen the launch of a brand-new main‑ Year competition, we have asked candidates to complete a question‑
naire assessing the power, flexibility and ease-of-use of the develop‑
ment tool they used to create their entry for the award. Armed with
this questionnaire, our panel of experts onthe EXEandEXplodEedi‑
torial teams wil l pick an overall winner in the tools category. The
EXE Development Tool of the Year will also be announced at the
Windows Show on the 27th February 1996.

CliffSaran
To request a copy of the specificationphone RobertBateman on 01714343711
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PUTAN ENDTO
CLASSSTRUGGLES.

ClassAssist isa revolutionary new prod‑

uct from Sheridan Software that will
change the w a y y o u use classes in Visual
Basic 4.0. It adds features and capabil‑
ities that make Visual Basic 4.0 classes

more oop-like, more powerful and easier
to use. With ClassAssist, creat ing rew

sable classes that inherit functionality
from other classes is as simple as point‑

ing and clicking. And overriding inher‑
ited properties or methods is just as

Whether developing alone or as
part of a team , ClassAssist is the ideal

tool for both the novice and experienced
Visual Basic Developer.

IntroducingWinAPI OBLETS

With WinAPI Oblets y o u never have

to declare API functions or constants.
Simply dimension the Oblet that con‑
tains the API functions y o u want to use ,

and you're ready to access methods and
properties immediately! ClassAssist lets
y o u take advantage of Sheridan's advan:
ced Oblet technology today!

For example, to use a timer Oblet from within a class:
Dim MyTimer as New ssTimer
MyTimer. interval = 250 milliseconds
MyTimer. Connect Me, “Alarm” ‘calls the “Alarm

method of your c lass
when the timer expi res

MyTimer. Enabled = True ‘starts the timer

Sheridan.
Reusable Components and Productivity Tools
for the Visual Developer

IntroducingClassAssist- the RevolutionaryClassManager for Visual Basic 4.0

ClassAssist
* The heart ofthe ClassAssist IDEis the Class Explorer. It shows the relationships
betweenall classes in the current library in aneasy to readoutline view

«Right-click the mouse in the Explorer toderiveanew class , edit properties and
methods ofanexistingclass orcheckin/checkout classes inashared library

* ClassAssist lets you organise your class hierarchies into multiple libraries
and lets you decide whethera library isprivateor sharedwith the team

* The ability tocreate anewclass that inherits functionality from an
existingclass makes you more productiveand encourages code reuse

* UseCl: st tocreate librariesof reusableclasses that can be
shared by all developers in your group. Create visual classes like
specialised listboxes, ormake non-visual classes that encapsulate
important business rules

«Visual Classesare derived from one of six supplied baseclasses. Listbox,Combobox,
Command Button,State Button,Textbox andCanvas. Bycreating anewclass that is
derived from one of these six classes, you can create specialised custom controls to
use in your project

¢For those special situationswhere you need toprocess specificWindows” messages,
Clas: t letsyou defineaclass message mapwhich causes messages of the
chosen types to be routed to amethod in your class for processing

©ClassAssist walks you through the process of definingmethods for
your classes. You can even defineoverloaded methods -i.e.,
methodswith the same name that take different sets of parameters

ea CONTEMPORARY
MTT clesVAT S o ul

Contemporary Software
Tel: (01727) 811999. Fax: (01727) 848991.

E-mail: cssales@contemporary.co.uk
Contemporary Software, Abbey View, EverardClose, StAlbans, HertfordshireALI 2PS
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SQL Anywhere 5.0 Borland to deliver Java tool
Sybase Inc. has released Sybase SQL Any- Borland has announced that it is licensing SunMicrosystem’s Java programming language
where 5.0, the latest version of the database with the aim ofproducingaDelphi-likeRADenvironment for the new language.The product,
previously known as Watcom SQL. The | code-named Latte,will bedeveloped in Java itself.
RDBMS is a member of the Sybase System Java is a platform-neutral programming language based onC++. Designedwith Internet
11 family of products. New features include programmingin mind,Java provides securityand networking features aswell asportability.
enhanced interoperabilitywith other Sybase | Marc Andreessen, co-founder and vice president (technology) ofNetscape Communications,
products, Sybase SQL Remote replication which has incorporated Java support into the latest version of its Navigator Web browser,
technology for occasionally connected users, believes the languagewill catalyse the growth of the Internet asaplatform for corporate IT.
and a new SQL Central database adminis- ‘Following the release and enthusiastic market response to Delphi, we are excited about
tration tool. Concurrent license price: £400 Borland applying its core technology and expertise to a Java development environment,’ said
for four users; £3,300 for unlimited users. EricSchmidt,Sun’sChief TechnologyOfficer. Borland’snew tool, the first commercial release
Call sybase on 01628 597100 for per-seat of which is scheduled to ship in the first halfof 1996,will focus on the following areas: visual
licensingprices. RAD programming for the Web; object-oriented, component-based architecture; high-perfor‑

mance compilation, and scalable/distributed database access.
Sun hopes the tool will position Java as a serious choice for distributed applications pro‑

____WAN support for PVCS gramming. BorlandJava site is at http:/ /www.borland.com/Product/java /java.html.
PVCS Tracker 3.0, a central component of
Intersolv’s PVCS Software Configuration
Management series, now supports wide area
network (WAN ) development. Leveraging In the name of PROGRESS
Intersolv’s DataDirect technology, Tracker
3.0 allows users to store project information Progress Softwarehas releasedversion 8.0 of i t sPROGRESSApplicationDevelop‑
in open client/server databases. This means men t Environment ( ADE ) f o r Windows. The n e w tool introduces SmartObjects,
that distributed, possibly world-wide, teams reusableapplication components fo r client/server development.Programmingwi th
can synchronise change requests, bug SmartObjects is aided by an ‘active’ development framework calledtheApplication
reports and other data. Platforms:Windows Component Environment, or ACE. The ACE automatically creates l i nks between
3.1, NTand95. Price:£350 per user. components visual ly inserted i n to an application, generating the appropr iate

transact ion processing and data

Open door to data warehouse | ™*"a#ement code. Wizards, cueecards and ‘advisors’ ( see figure)
A data warehouse ‘starter ki t ’ from tool gu ide p r o g r amme r s t h r o ugh the
providerValstar offers a ‘low-cost’ way to development process.
embark on the development of a data ware- Single-developer prices a r e £3,326
house system. The ki tcomprises Powersoft’s for the standard version, and £4,066
PowerBuilder Enterprise 4.0 for Windows f o r t he Enterpr ise version, wh ich
plus a single-user version ofValstar’s Busi- includes StarBase Corporat ion’s
nessMetrics 1.5 relational data warehouse Roundtable software management
development tool. The bundle also comes system. Progress Sof tware is on
with three days’ data warehouse develop- 01256 816668.
ment consultancy and 90 days’ Business‑
Metrics support. Price: £7,500. You can
reach Valstar on 01734 886698 or by email
aFintitvalseot ‘ SCO charts course to mergedUNIX

, After its recent acquisitionofNovell’s UnixWare product, SCO has revealed some of i ts plans
____Fortran Futures °96 for amerged operating system code-named Gemini. The new product will integrate SCO

After 25 years competing, two suppliers of | OpenServer,Unixware,andNetWare file, print and directory services (licensed fromNovell),
Fortran software have joined forces to host while maintainingbackwardcompatibility for existingcode. According toMikeShelton,SCO’s
an event dedicated to the Fortran language. director of product marketing, ‘Developers can create a single application today that will r u n
Visual Numerics and The Numerical Algo- on all three platforms: SCOOpenServer, SCO UnixWare,and the forthcomingGemini.’
r i thms Group have organised Fortran The next release of SCO UnixWare, code-named Eiger ( to ship in Q1 1996), and the next
Futures 96, a two-day international confer- releaseofSCOOpenServer,knownasComet,aremilestonesalongthe roadtoGemini. Impor‑
ence tobeheldin LondonthisApril. The pro- tantly, Eiger andComet will providebinary compatibility betweenthe two platforms.Follow‑
gramme features lectures, tutorials and ing their release, SCO plans to release a Compatibility Toolkit, which developers can use to
product presentations, covering Fortran 90, r u n a single version of their applications onbothUnixWareandOpenServer.
Fortran 95, High Performance Fortran and TheCompatibility Toolkit will also serve asadevelopment toolkit for Gemini, and includes
even Fortran 2000, as well as user applica- tools to identify interfaces used in an application that might require changes with Gemini.
tions.Venue:RamadaHotel,nearHeathrow Migrationdocuments will beprovidedthat illustrate the differences betweenGemini and the
Airport. Date: 25/26 April 1996. For more Open Server andUnixWare environments. Gemini’s SDK will feature a spec 1170 compliant
information contact: Visual Numerics API that the press release was presenting as‘UNIX 95’. Will this label beon the box when
(01753 790600), or The Numerical Algo- Gemini ships in 1997?
rithmsGroup (01865 311205). SCO is on 01923 816344 and onhitp:/ /www.sco.com.
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Portability everyone
can agree on

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

objects and realextensibility todevelop
commercial-grade applications. Full

source code is a big plus, too.”

DEVELOPMENT MANAGER

When was t h e last t i m e Development, Marketing, and
Finance all agreed on anything? Now's your c h a n c e to
make it happen. With Zinc you'll build better applica
t i o n s , on more platforms, in less t i m e , and with l e s s

m o n e y ‐a n d that 's a p r o m i s e

Only Zinc offers complete portabil i ty.
Since Zinc Application Framework is the only cross‑

platform t o o l t h a t delivers 100% portability, you'll have
your applications on other platforms as fast as you can
recompile. And no one supports as many platforms as
Zinc does. It's all part of what makes Zinc t h e m o s t

productive‐and affordable‐tool you can o w n .

Product iv i ty that leads to oppor tun i ty.
Zinc z i p s through tedious tasks with C++ object o r i ‑

e n t a t i o n and a u n i q u e v i s u a l development tool. A n d ,

enabling your application for international markets is

already d o n e ‐ j u s t translate your text. Plus, Zinc i s the

only t o o l t h a t supplies 100% of t h e source code
It all adds up to productivity. Which means m o r e

profitability. Which means everybody's h a p p y ‑

especially you.

“We're n o w shipping our
application onevery major platform
and in e v e r y m a j o r world market
Oursales force loves i t ! With Zinc

we're beating the competition.”

M A R K E T I N G M A N A G E R

“Zine cost usv e r y little upfront and
saved usyears ofdevelopment¢
Revenue is up, thanks to the new m a r ‑

kets [Zine enabled us to enter].
I'm very satisfied.

nse

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

Mult i l ingual
Computing

st Po
INFOWORLD

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

+44 ( 0 ) 181 855 9918
USA: +1 801 785 89 f a x+1 8



COMMEN T

Letters
Wewelcome short letters on any subject that is relevant to software development.
Pleasewrite to: The Editor, EXEMagazine, St. Giles House, 50 PolandStreet,
LondonW1V 4AX oremail editorial@ dotexe.demon.co.uk. Unless your
letter is marked ‘not for publication’, it will be considered for inclusion.
Lettersmay be edited.

Hotskills revisited
DearSir,
With reference to Laurence Holt’s
SoapFlake article ‘Hot Skills’ ( i n the
November issue of EXE), how right he is in
emphasising the difficulty of learning con‑
cepts, but how rarely is this difficulty
addressed, or even aided by the books and
course on offer.

The steps in learning any system are
understanding the concept, then comes
learningwhat it can do, then how doI make
it dowhat I want it to do. Eachstep should
be separate and adequate with simple and
multi-views of explanation ( ie ‘...another
way of lookingat it is...’).

Yet how few are the books and course
which follow this route. The concept is
described or introducedbyexamples of how
the system works, and one is left to deduce
what the concepts are rather than receiving
a clear description. How many times are
examples complicated by irrelevant accre‑
tions; andvery rarely are comparisonsmade
with other similar products. The author or
tutor appears not to know the difference
betweena simple explanation anda trivial
one.

Finally when we come to the ‘How do I
make it do...’ the index rarely includes syn‑
onyms ( i e whatI call i t ) but only system
nouns (iewhat this systemcalls i t ) .

Perhaps in this technically variable
world weneeda degree in the psychology of
learningandcommunication.

Secondly,with reference to the ‘Installer
for Windows 95’ in the same issue, please
keepyour artist away fromhisnewgraphics
program toy when he is preparing the fig‑
ures.There is littlepoint in includingfigures
which are unreadable Picassos, you may as
well give abullet listof the captions. Or is he
trying for the Turner prize?

Alan Lloyd,
Farnborough,Hants
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Not all testing is a good idea!
Dear Sir,
As one of the world’s foremost providers of
automated software testing tools, I conduct
my lifeonanevangelical crusade to convince
software developers to adopt a discipline of
automated testing throughout the entire
development lifecycle.However, there is one
testing programmehappeningtodaywhich I
would like to see eradicated ie nuclear test‑
ing by the FrenchGovernment in the South
Pacific.

To date the French have adopted the
usual intrinsic view but, in circumstances
like this, if enough individuals joined
together to administer their complete abhor‑
renceof the programme,perhapsthe French
may begin to listen. As a result, I thought
your readerswould like to knowof an initia‑
tive begun in Japan to develop a worldwide
petition against nuclear testing. Anyone
wishing to register their support in banning
nuclear testingplease register ontheWeb at
hitp:/ /www.tijnet.or jp /nuke/

J i l l Godett
Director,MarketingCommunications

CenterLine Software Inc.

This initiative is commendable b u t it
teaches us a few other lessons regard‑
i n g testing. First, th is Japan-initiated
petit ion started as an email chain let‑
t e r, bu t the system used f o r this p u r ‑
pose hadneve rbeen testedw i th such a
h igh throughput of email. Soon after,
requests to stop the email flood we r e
sent out.

Secondly, I wonder if y o u ‘tested’ the
Web address that y o u gave in you r let‑
ter? It does provide some interesting
informat ion and pointers about
nuc lear tes t i ng a round the wo r l d
( F r en chandChinesea r e the la tes t )bu t
the petit ionitself has beenclosed since
August 15’95!
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WindowsHelpAuthoringTools
Dear Sir,
Treadwith interest KevinTownsend's article
onhelp authoring tools (EXEDecember ’95),
andagree that they dohavegreat valuewhen
developingserioushelp systems.Havingsaid
this, it ought tobeknownthatWord does not
contain some magic that enables it to be the
only word processor capable of creating
source files for the help compiler. A perfectly
respectable help system which may not con‑
tain all the gimmicks that can be packed in
with an expensive help authoring tool, but
which nevertheless does the job of providing
well formatted documentation with popups,
jumps to topics etc. can be created with any
wordprocessorhavingthe followingfeatures:

@ Ability to save adocument asanRTFfile.
@ Text attributes of single underline, dou‑

ble underline and hidden text.

AmiPro is one word processor having the
necessary features, and I haveno doubt that
there are many more.

DaveNicholls
Email address supplied

Christmas quiz
Dear Sir,
In the Xmas quiz (EXE December ’95), the
questionD.3was rather tongue in cheek but
it does raise several important issues. First,
in a meta-recursive definition should one
allow oneself access to all the features of the
underlying language?The Lisp definition in
D.3would havebeenmuchmore interesting
if the use of e v a l had been forbidden. Sec‑
ondly, what are the implications in terms of
expressiveness and performance of meta‑
recursive definitions? Should the fact that
Delphi has been written in Delphi (afteran
initial bootstrap process) be considered a
technical and/or marketing advantage for
the language?

SarahPatel
Emailaddress supplied
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F E AT U R E S
emoteProcedureCalls,or RPC,
is a mechanism for inter‑
process communication based
on C-language procedure calls.
UsingRPC, a C program can

call functions that reside in a server-hosted
process as though they were implemented
locally. This article will present anapproach
to writing distributedapplications in C++.

RPC is a key part ofthe DistributedCom‑
puting Environment (DCE), an architecture
for distributed computing defined by the
Open Software Foundation (OSF) . The
author of an RPC server application must
define aninterface to each set of remote pro‑
cedures heimplements,usingaspecialC-like
languagecalledthe InterfaceDefinitionLan‑
guage, or IDL. Implementations of RPC pro‑
vide an IDLcompiler to process this interface
and generate code for both client and server
that will translate data, send it across the
network,and retrieve resultsfor eachremote
procedure call. RPC does all the network
dirty work for you, allowingyou to partition
softwarewithout embeddingnetwork-specific
code in the application.

The C++ classes and sample interfaces
presented here were developed for Win32
using Microsoft Visual C++ 4.0 and MIDL,
Microsoft’s versionof the InterfaceDefinition
Language.However,Microsoft’s implementa‑
tion of RPC is mostly compatible with the
DCEstandard,soyou shouldhavelittletrou‑
ble porting the code to other platforms.
Win32 API calls are identified by the com‑
ment ‘ / / Win32’.

RPC++
The DCE RPC model supports only C-lan‑
guage interfaces to remote procedures. If we
could extend this to enable the creation and
manipulationof remoteobjects, wewould be
able to buildC++ applicationswhich interop‑
erated fairly seamlessly with other RPC‑
enabled C++ programs. Yet for two C++
programs to interoperate, there needs to be
some glue to bind them together. The IDL
compiler will only generate C-language glue
for us,sothe restof themucilagewewill have
to provide ourselves, in the form of an addi‑
tional stub layer on both the client and the
server which will ‘wrap’ these C calls in C++
method invocations.

Figure 1 summarises the architecture.
The boxes shaded green in the diagram cor‑
respond to the stub code generated by the
IDLcompiler.Theyellow boxes represent the
extra stub layer required for client andserver
to interoperate using C++ objects. For the
moment, let’s ignore the yellow layer, and
consider the standardRPCmodel in which a
client application calls the MIDL-generated
stubs directly. Instead of implementing the
remote procedure itself, this stub:
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Remote
1. retrievesthe procedure’s parameters from
the client’s address space;

2. translates the parameters into a format
suitable for network transmission;

8. calls RPC client run-time functions to
send the requestanditsparameters to the
server.

On the server side, the following steps are
then taken to process the incoming remote
procedure call:

1 the RPC server run-time library accepts
the request and creates a thread to exe‑
cute the corresponding server stub proce‑
dure;

2. the server stub retrieves the parameters
from the network buffer and converts
them to C-language format;

3. the server stub calls the actual remote
procedure.

The process is reversedto returnthe result of
the remote procedure call to the client. As
client stub functions have the same names,
parameters and return types as their corre‑
spondingremoteprocedures, the fact that the
procedure executes remotely is completely
transparent to the client program.

This article presents a set of classes and
functions for writing distributed C or C++
applications that communicate through C
function calls. These classes and functions
encapsulate the RPC initialisation process,
allowing a program to function as an RPC
client or server.

After finding out exactly what a program
needs to do in order to start communicating
via RPC, I ' l l demonstrate a technique that
allows two C++ programs to talk to each
other in their own terms. This involves the
manual implementation of a second stub
layer on both sides of the process boundary
(the yellow boxesof Figure 1).The technique
makes use of a proxy, a local object that acts
as an agent or intermediary for a remotely‑
hosted object. Instantiating a proxy class
effects the construction of a corresponding
remote object on the server; calling a proxy
methodinvokesthecorrespondingmethodon
the remoteobject.

Server initialisation
To function as an RPC server, a program
must dothe following:

e @Define m i d l _ u s e r _ a l l o c a t e ( ) and
m i d l _ u s e r _ f r e e ( ) , memory manage‑
menthookscalledby theMIDL-generated

EXE: The Software Developers’ Magazine

stubs when parameters are passed to the
server. Thesewill usuallybeimplemented
as simple wrappers around m a l l o c()
and f r e e ( ) .

@ Call one o r more o f the R p c S e r v e r U s e ‑
A l 11P r o t s e g s ( ) family o f API functions
to register protocol sequences wi th the
RPCrun-timelibrary.A protocolsequence
is a character string formed by concate‑
natingthe namesofanRPCprotocol (such
as ncacn ) , a transport protocol (such as
t c p ) , andanetwork protocol (such as i p ) .
For each protocol sequence registered in
this way, the RPC run-time library cre‑
ates one or more bindinghandles through
which the server receives RPC requests.
Every binding handle contains an end‑
point, anumber identifying the specific
process that is the RPCserver.
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F E AT U R E S

Possibilities
e Advertise itsbindinghandles in the name

service database, anetwork-globalcompo‑
nentof the DCE architecture which stores
information about distributed applica‑
tions in a portable manner. Alternatively,
clients can bypass the name service and
construct their own bindinghandles.This
is the approach taken in the C++ classes
developed in this article.

e Register its endpoint information in the
local endpoint map. Endpoints allow
client calls to reach the correct server
process. However,endpoint registration is
optional as the RPC run-time library can
locate them anyway.

e @Call R p c S e r v e r R e g i s t e r I f ( ) t o regis‑
ter the interfaces offered by the server
with the RPC run-time library.

@ Call R p c S e r v e r L i s t e n ( ) t o start listen‑
ing for incomingremote procedure calls.

RPCServer.h and R P C S e v e r . c p p (Listing
1) define one class and four functions, in a
namespace called RPC, that encapsulate the
server initialisation process. S e r v e r . c p p
shows how they can be used in a simple
server. First,RPC: : I n i t i a l i s e ( ) i s called
to register a protocol sequence and allocate
an endpoint. We're not using the name ser‑
vice or the local endpoint map (steps 3 and 4
above), so the next step is to create an
RPC: : I n t e r f a c e object for each RPC inter‑
face that we want to ‘export’ to clients. The
only argument to the I n t e r f a c econstructor
is a MIDL-generated variable, of type
RPC_IF_HANDLE,that identifiesthe interface
toberegistered.The interfaceis registeredby
the Interface’s constructor, and unregis‑
tered by its destructor,allowingus to use the
scope o f a n I n t e r f a c e object t o control a n
interface’s visibility.

Once all the interfaces have been regis‑
tered, wecan start listeningfor remote proce‑
dure calls. As the RPC function
R p c S e r v e r L i s t e n ( ) suspends its calling
thread until the run-time library is told to
stop listening, I’ve defined a function
RPC: : S t a r t L i s t e n i n g ( ) which creates a
new thread to do the listening and then
returns immediately. This allows the server
to carry out more processing after listening
has started. However, to prevent the main
thread of the process ‐ and thus the process
i t s e l f‐ terminating, the main thread must at
some pointcall RPC: : W a i t T i l l s t o p p e d ( ) ,
which only returns after a call to RPC: :S t o ‑
p L i s t e n i n g ( ) has told the RPC run-time
library to stop listening.
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To allow a server to be shut down manu‑
ally, RPC: : I n i t i a l i s e ( ) also installs a
function of type HandlerRoutine (aWin32
callback type) which is called when the
process receives a control signal such as a
CTRL+C event. This handler then calls
RPC: : S t o p L i s t e n i n g ( ) .

If at any point during initialisationor lis‑
tening an RPC API call returns a non-zero
RPC_STATUS value, an object of type
RPC: : E x c e p t i o n , containing the non-zero
RPC_STATUSanda description of the error, is
thrown. A s E x c e p t i o n objects are also
thrown by the client part of the library, the
class is defined in a separate file E x c e p ‑
t i o n . h ( n o t shown). A n o p e r a t o r < < ( ) i s
also defined i n E x c e p t i o n . h t o allow
Except ions to bedumped straight to c o u t .

Client initialisation
The client’s main concern is ensuring that
each RPC reaches the correct server process.
This is achieved by means of a binding han‑
dle. Binding information includes a protocol
sequence, a host name, and an endpoint
(process address). The initialisation that a
client needs to carry out depends on the type
of binding used. The DCE RPC standard
definesthree kinds of binding:

@ Automatic: the client stub obtains binding
information automatically from the name
servicedatabase.Nomanual initialisation
is required.

e Implicit: a binding handle is declared in
the global area of the client stubs. The
application must obtain the bindinginfor‑
mation, either from the name service
database or by some other non-portable
means, and initialise this binding handle
itself.

e Explicit:asimplicitbinding,buteach RPC
passes a binding handle explicitly as its
first parameter, allowing you to target
each call at aparticular server.

The code in this article employs implicit bind‑
inghandles.A client program must therefore
manually initialiseabindinghandle for each
remote interface that it wants to call. As we
are not usingthe name service, a client must
use RpcSt r ingB ind ingCompose( ) to cre‑
ate a string containing binding information,
passing it a protocol sequence and the net‑
work address of the host server. Then
RpcBindingFromStringBinding() is
called for each bindinghandle to initialise it.
Once this is done, we can start making
remote procedurecalls.

EXE: The Software Developers’ Magazine

CLIENT SERVER

Figure 1 ‐ RPC between two
C++ applications.

A Remote In te r f aceclass that encapsu‑
lates this process isdefined in RPCCl ien t .h
and R P C C l i e n t . c p p (Listing 2).
C l i e n t . c p p shows a simple client applica‑
tion. For each binding handle that requires
initialisation, aRemote In te r face object is
constructed. Again, the scope of these objects
can beused to control the dynamic extent of
their associated binding handles, as the
R e m o t e I n t e r f a c e destructor frees the
attachedbindinghandle.That’s all the client
needs to doin order to start issuingRPCs.
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F E AT U R E S

MiDLware
Wenow haveahandy set ofclasses andfunc‑
tions for settingup boththe client and server
ends of an RPC application. Using MIDL to
generateclientandserverstubs,wecan write
a C++ program that calls functions residing
in a remote address space. We're still some
way away from creating and performing
operations on remotely-hosted objects. It’s
time to revisit the concept of a proxy.

A proxy class is a class that ‘stands in’ for
a server-hosted class, and must therefore
have the same functional interface as the
class it maps to on the server. Proxy member
functions (the left-hand yellow box of Figure
1) are simple stubs which call standard C
RPCs. These RPCs are implemented on the
server asstubswhichcall the actualmethods

oftheserver-hostedclass.There are therefore
two stub layers that need implementing: the
proxy layeronthe client, andthe correspond‑
ingserver stub layer.

The proxy class and the server-hosted
class must have the same interface, but dif‑
ferent implementations. Wecan have these
two ‘flavours’of the same class byusingtem‑
plates to parameterise the class’s inheritance
path, deriving server classes from S e r v e r
(defined i nR P C S e r v e r.h) and proxy classes
from P r o x y (defined i nR P C C l i e n t.h).For
example,given the definitions in MyClass .h
(Listing 3), M y C l a s s < S e r v e r > i s derived
from S e r v e r , and M y C l a s s < P r o x y > i s
derived from P r o x y .

M y C l a s s < S e r v e r > implements the class
exactly asit wouldbenormally;see the server
version o fM y C l a s s 2 . c p p i n Listing 3 . How‑

ever, being derived from S e r v e r , every
server object contains ap t h i s data member
which stores the address of its proxy. Ensur‑
ingthat each server object knows of its prox‑
y’s address means that, on the way back to
the client, references to server objects can be
converted by server stubs into references to
the correct proxy. Similarly, every proxy
object stores the addressofi t s corresponding
server object in its s t h i s data member, so
that client stubs canconvert proxy references
on their way to the server into references to
remote objects. In this way, client applica‑
tions only ever deal with proxy addresses,
and server applications with server
addresses.

Figure 2 traces througha call to a remote
C++ object. When the client stub ( i e a proxy
method,yellow in the diagram) is called, it in

// RPCServer.h:

namespace RPC {
c l a s s  I n t e r f a c e  {
p u b l i c s

I n t e r f a c e (RPC_IF_HANDLE h I n t e r f a c e ) ;
~ I n t e r f a c e ( ) ;

p r i v a t e :
RPC_IF_HANDLE m_hInterface;

a
v o i d I n i t i a l i s e (UCHAR s z P r o t S e q , UCHAR s z E n d P o i n t ) ;

v o i d Wa i t T i l l s t o p p e d ( ) ;

class Server {
p u b l i c s

cons t l o n g i n t p t h i s ;
:

S e r v e r  ( )  :  p t h i s ( N U L L )  { }
Me

}

d e fi n e SERVER

/ /  R P C S e r v e r . c p p :

vo id __RPC_FAR* __RPC_API mid l_user_a l loca te ( s i z e _ t l e n ) {
r e t u r n m a l l o c ( l e n ) ;

?

v o i d _RPC_APImid l_user_ f ree ( v o i d __RPC_FAR* p) {
f r e e ( p ) ;

?
namespace{

HANDLE hThrListen;
DWORD __stdcal l L i s ten (LPVOID) {

c o u t < < “ S t a r t i n g l i s t e n i n g . . . ” < < e n d l ;
RPC_STATUS n S t a t u s = R p c S e r v e r L i s t e n ( 1 , 1 5 ,false);
c o u t < < ” . . . S t o p p e d l i s t e n i n g ” < < e n d l ;
r e t u r n n S t a t u s ;,

b o o l CALLBACK Ctr lHandler (DWORD d w C t r l Ty p e ) {
r e t u r n dwCt r lType = = CTRL_C_EVENT ? R P C : : S t o p L i s t e n i n g ( )

2  t r u e ;,
?

using namespace RPC;

I n t e r f a c e : : I n t e r f a c e (RPC_IF_HANDLE h I n t e r f a c e )
:  m _ h I n t e r f a c e ( h I n t e r f a c e )  {

RPC_STATUS n S t a t u s ;
if ( m S t a t u s = RpcServerRegisterIf(hInterface,NULL,NULL))

throw Exception(nStatus,”Unable to r e g i s t e r i n t e r f a c e " ) ;
c o u t << “Regis tered i n t e r f a c e ” << e n d l ;

Listing 1- Server initialisation classes andsample server
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=
I n t e r f a c e : :~ In ter face () {

RPC_STATUS n S t a t u s ;
i f ( n S t a t u s = R p c S e r v e r U n r e g i s t e r I f ( m _ h I n t e r f a c e ,NULL,true))

throw Excep t ion (nS ta tus , ”Unab le to u n r e g i s t e r i n t e r f a c e ” ) ;
c o u t < < “ U n r e g i s t e r e d i n t e r f a c e ” < < e n d l ;,

vo id RPC: : I n i t i a l i se (UCHAR* s z P r o t S e q , UCHAR* szEndPoint) {
S e t C o n s o l e C t r l H a n d l e r ( C t r l H a n d l e r , t r u e ) ; / / Win32
RPC_STATUS n S t a t u s ;
i f ( n S t a t u s = R p c S e r v e r U s e P r o t s e g E p ( s z P r o t S e q ,15,

s z E n d P o i n t, NULL) )
t h r o w E x c e p t i o n ( n S t a t u s , ” U n a b l e t o i n i t i a l i s e ” ) ;

c o u t < < “ I n i t i a l i s e d RPC run- t ime l i b r a r y ” < < e n d l ;,
v o i d R P C : : S t a r t L i s t e n i n g ( ) {

DWORD GwID;
hThrL is ten = C r e a t e T h r e a d ( N U L L , 0 , L i s t e n , 0 , 0 , & 4 w I D ) ; / / Win32,

b o o l R P C : : S t o p L i s t e n i n g ( ) {
r e t u r n ! R p c M g m t S t o p S e r v e r L i s t e n i n g(NULL) ;

}

v o i d R P C : : W a i t T i l l s t o p p e d ( ) {
DWORD dwEx i tCode ;
Wa i tFo rS ing leOb jec t ( h T h r L i s t e n , I N F I N I T E ) ;
GetExitCodeThread (hThrListen,&dwExitCode) ;
i f  ( d w E x i t C o d e )

t h r o w Exception(dwExitCode,”Listening t h r e a d f a i l e d " ) ;

// Win32
/ /  Win32

/ /  S e r v e r . c p p :

i n t main () {
i n t nExitCode = 0;
uns igned char s z P r o t S e q { ] = “ n c a c n _ n p ” ?
uns igned char s z E n d P o i n t [ ] = ” \ \ p i p e \ \ s e r v e r " s
t r y  {

u s i n g namespace RPC;
I n i t i a l i s e( s z P r o t S e q ,s z E n d P o i n t ) ;
I n t e r f a c e MyClass(MyClass_ I f_v1_0_s_ i fspec) ;
I n t e r f a c e MyClass2 (MyClass2_If_v1_0_s_ifspec);
S t a r t L i s t e n i n g ( ) ;
/ / o t h e r code goes h e r e
W a i t T i l l s t o p p e d ( ) ;,

ca t ch ( c o n s t RPC::Except ion& E x c e p t ) {
c o u t  < <  E x c e p t ;
nExitCode = Except .GetErrorCode();

}
r e t u r n n E x i t C o d e ;
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t u r n calls the correspondingremote procedure
via the MIDL-generated supporting layer
(green). The proxy’s s t h i s data member is
passed as the first argument. When the call
arrives at the server, the remote procedure
(yellow)invokesthe appropriate member func‑
tion (orange)usingthe value of s t h i s to iden‑
tify the correct object for the call.

Sothe job of implementing a distributed
class like this can besummarisedasfollows:

@ Define a templated class as shown in List‑
ing 4. Enclose any data and private mem‑
ber functions that are not to beexported to
the client in an # i f d e f SERVER...#endif
block. This works because the SERVER
macro is always ( a n d only) defined when
the S e r v e r class is defined.

@ Create an IDL file for the class similar to
the files shown in Listing 4, defining one
remote procedure per method. The proce‑
dures for non-static methods will require
an extra parameter T h i s to receive the
address of the object for which the method
is being called. You'll also need to r u n the
Win32 UUIDGENutility tocreate aunique
identifier for the interface and create an
ACF file asshown to specify implicit bind‑
ing handles. Then r u n the MIDL compiler

/ /  RPCCl ien t .h :
namespace RPC
{

c l a s s Remote In te r face
{
p u b l i c :

Remo te In te r f ace ( h a n d l e _ t & h I n t e r f a c e , u n s i g n e d c h a r *
s z S e r v e r , u n s i g n e d c h a r * s z P r o t S e q ) ;

~ R e m o t e I n t e r f a c e ( ) ;
p r i v a thandle_t& m_h I i n t e r f ace ;
Bad
c l a s s P r o x y
{
p u b l i c :

c o n s t l o n g i n t s t h i s ;
p r o t e c t e d :

P r o x y ( ) : s t h i s ( N U L L ) { }
ye

}

on the IDL file to generate the lower layer
ofclient and server stubs (green in Figures
land2).

e@Implement these RPCs on the server as
stubs that call their corresponding meth‑
ods. The files M y C l a s s _ s t u b s . c p p and
MyClass2_s tubs .cpp in Listing 4 show
how this shouldbedone.

@ Implementthe P r o x yversion ofyour class,
a sper the client versions o fM y C l a s s 2 . c p p
in List ing 3. In the constructor, call a
remote procedure that creates a new object
on the server, and store the address of this
object in the proxy’s s t h i s member. This
procedure must be passed the proxy’s
address so that the server object’s p t h i s
canbeinitialised.

e@Implement the S e r v e r version of your
class asnormal.

Note that both S e r v e r and P r o x y store
addresses as l o n g integers. This allows us to
avoid the complexity of the 3 kinds of pointer,
reference, unique and full, supported by the
RPCmodel,butmeans that weare responsible
for ensuring that the addresses are valid. The
integers are l o n g to matchthe IDLinterfaces
(Listing4), as IDL does not allow unqualified
integers to be used asparameter types.

F E AT U R E S

Future directions
T’ve only hadspace to touch on the issues that
arise when writing distributed C++ applica‑
tions using RPC. The solution presented is
really a framework which can befleshed out
asneeded.Hereare some issuesthat the inter‑
ested reader might liketo explore:

@ Inter-process exception handling ‐ propa‑
gatingan exception across a process bound‑
ary;

e@Implementing ( o r prohibiting) copy con‑
struction and assignment for proxies;

@ Inheritance ‐ i fClass1<Server> inherits
from Class2<Se rve r> , does S e r v e r need
t ob ea v i r t u a l base?

The mainlimitationofthe RPCapproachis its
dependence on C. True interoperability
requires a language-neutral solution, such as
an Object Request Broker (ORB). However,
usingobjects to hide the minutiae of RPC is a
small step in that direction. If wewere able to
automate the generationof the C-C++ transla‑
t ion layer described above, our small step
towards ORBdom would perhaps bemore of a
giant leap. a

(There are more code listings overleaf)

t h r o w E x c e p t i o n ( n S t a t u s , ” U n a b l e t o compose s t r i n g b i n d ‑
i n g ” ) ?

i f  ( n S t a t u s  =
RpcBindingFromStringBinding (szBinding,& m _ h I n t e r f a c e ) )

t h r o w E x c e p t i o n ( n S t a t u s , ” U n a b l e t o c r e a t i n g b i n d i n g
h a n d l e ” ) ;

i f ( n S t a t u s = R p c S t r i n g F r e e ( & s z B i n d i n g ))
t h r o w E x c e p t i o n ( n S t a t u s , ” U n a b l e t o f r e e s t r i n g ” ) ;

}
R e m o t e I n t e r f a c e : : ~ R e m o t e I n t e r f a c e  ( )
{

RPC_STATUS n S t a t u s ;
if ( n S t a t u s = RpcBindingFree(&m hInterface))

t h r o w E x c e p t i o n ( n S t a t u s , ” U n a b l e t o f r e e b i n d i n g ” ) ;
}
/ /  C l i e n t . c p p :
i n t m a i n ( )
£

i n t n E x i t C o d e = 0 ;
u n s i g n e d c h a r s z S e r v e r [ ] =  “ \ \ \ \ E X E " 3

=  “ n c a c n _ n p ” ;

Remote In te r face i f M y C l a s s ( h M y C l a s s _ I f , s z S e r v e r , s z P r o t ‑

i f M y C l a s s 2 ( h M y C l a s s 2 _ I f , s z S e r v e r , s z P r o t S e q ) ;

MyObject2.SetMyClass (&MyObject )  ;
M y O b j e c t 2 . G e t M y C l a s s ( ) . P i n g ( ) ;

# d e fi n e RPC_TRY(x ) % u n s i g n e d c h a r s z P r o t S e q [ ]
t r y \ t r y
{ \ {

x \ u s i n g R P C : : R e m o t e I n t e r f a c e ;
} \ u s i n g R P C : : P r o x y ;
_ _ e x c e p t (EXCEPTION_EXECUTE_HANDLER)

\ S e q ) ;
{ % R e m o t e I n t e r f a c e

t h r o w RPC: :Excep t i on (RpcExcep t i onCode ( ) , ”RPC f a i l e d ” ) ;
5

} M y C l a s s < P r o x y > M y O b j e c t ;
/ / R P C C l i e n t . c p p : M y C l a s s 2 < P r o x y > M y O b j e c t 2 ;
u s i n g R P C : : R e m o t e I n t e r f a c e ; MyObject .Ping();
u s i n g R P C : : E x c e p t i o n ;
RemoteInterface::RemoteInterface (handle _t& h I n t e r f a c e ,
u n s i g n e d c h a r * s z S e r v e r , u n s i g n e d c h a r * s z P r o t S e q ) }
:  m _ h I n t e r f a c e ( h I n t e r f a c e )

u n s i g n e d c h a r * s z B i n d i n g = N U L L ;
RPC_STATUS n S t a t u s ;
i f  ( m S t a t u s  =

RpcSt r i ngB ind ingCompose(NULL ,s z P r o t S e q , s z S e r v e r ,NULL ,N U L L ,&8
z B i n d i n g ))

c a t c h ( c o n s t R P C : : E x c e p t i o n & E x c e p t )
<

c o u t < < E x c e p t ;
nEx i tCode = E x c e p t . G e t E r r o r C o d e ( ) ;

}

}

Listing2 - Client initialisation class and sample client
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FEATURES
/ / M y C l a s s . h : }
t e m p l a t e <c lass BASE>
c l a s s M y C l a s s : p u b l i c BASE { M y C l a s s < P r o x y > & MyClass2<Proxy> : :GetMyClass ( ) {
public: R P C _ T RY ( r e t u r n * re in te rpre t_cas t<MyClass<Proxy>*>

MyClass ( ) ; ( M y C l a s s 2 _ G e t M y C l a s s ( s t h i s )) ; )
-~MyClass ( ) ; }
v o i d P i n g ( ) ;

ye
u s i n g RPC: : S e r v e r ;

7 /  M y C l a s s 2 . h :
t e m p l a t e <c lass BASE> e x t e r n "“C” l o n g MyClass_new ( l o n g p T h i s ) {
c l a s s M y C l a s s 2 : p u b l i c BASE { M y C l a s s < S e r v e r > * p M y C l a s s = new M y C l a s s < S e r v e r > ;
public: c o n s t _ c a s t < l o n g & > ( p M y C l a s s - > p t h i s ) = p T h i s ;

M y C l a s s 2 ( ) ; r e t u r n r e i n t e r p r e t _ c a s t < l o n g > ( p M y C l a s s );
~ M y C l a s s 2 ( ) ; ?
v o i d S e t M y C l a s s ( M y C l a s s < B A S E > * p M y C l a s s ) ;
M y C l a s s < B A S E > & G e t M y C l a s s ( ) ; e x t e r n “ C ” v o i d M y C l a s s _ d e l e t e ( l o n g T h i s ) {

private: d e l e t e r e i n t e r p r e t _ c a s t < M y C l a s s < S e r v e r > * > ( T h i s ) ;
# i f d e fi n e d SERVER }

MyClass<BASE>* m_pMyClass;
#endift e x t e r n “ C ” v o i d M y C l a s s _ P i n g ( l o n g T h i s ) {
d e r e i n t e r p r e t _ c a s t < M y C l a s s < S e r v e r > * > ( T h i s ) - > P i n g ( ) ;

?
/ / M y C l a s s 2 . c p p ( s e r v e r ) :
M y C l a s s 2 < S e r v e r > : : M y C l a s s 2 ( ) { / / M y C l a s s 2 _ s t u b s . c p p :
+

u s i n g R P C : : S e r v e r ;
M y C l a s s 2 < S e r v e r > : : ~ M y C l a s s 2  ( )  {
} e x t e r n “ C ” l o n g M y C l a s s 2 _ n e w ( l o n g p T h i s ) {

M y C l a s s 2 < S e r v e r > * p M y C l a s s 2 = new M y C l a s s 2 < S e r v e r > ;
v o i d MyC lass2<Serve r> : :Se tMyC lass ( M y C l a s s < S e r v e r > *p M y C l a s s ) c o n s t _ c a s t < l o n g & > ( p M y C l a s s 2 - > p t h i s ) = p T h i s ;
{ r e t u r n r e i n t e r p r e t _ c a s t < l o n g > ( p M y C l a s s 2 ) ;

m_pMyClass = p M y C l a s s ; }
}

e x t e r n “ C ” v o i d M y C l a s s 2 _ d e l e t e ( l o n g T h i s ) {
M y C l a s s < S e r v e r > & M y C l a s s 2 < S e r v e r > : : G e t M y C l a s s ( ) { d e l e t e reinterpret_cast <MyClass2<Server>*> (This) ;

r e t u r n * m _ p M y C l a s s ; }
}

e x t e r n “ C ” v o i d MyClass2_SetMyClass ( l o n g T h i s ,
/ / M y C l a s s 2 . c p p ( c l i e n t ) : l o n g p M y C l a s s ) {
MyClass2<Proxy> : :MyClass2 ( ) { reinterpret_cast <MyClass2<Server>*> (This)

RPC_TRY(const _ c a s t < l o n g & > ( s t h i s ) = ~ > S e t M y C l a s s ( r e i n t e r p r e t _ c a s t <MyClass<Server>*>
M y C l a s s 2 _ n e w ( r e i n t e r p r e t _ c a s t < l o n g > ( t h i s ) ) ; ) (pMyClass) ) ;

} }

M y C l a s s 2 < P r o x y > : : ~ M y C l a s s 2 ( ) { e x t e r n “ C ” l o n g M y C l a s s 2 _ G e t M y C l a s s ( l o n g T h i s ) {
r e t u r n c o n s t _ c a s t < l o n g & >

} (reinterpret_cast <MyClass2<Server>*>
( T h i s ) - > G e t M y C l a s s ( ) . p t h i s ) ;

v o i d MyClass2<Proxy> : :Se tMyClass ( M y C l a s s < P r o x y > * p M y C l a s s ) { }
RPC_TRY (MyClass2_SetMyClass(sthis, pMyClass->sthis) ;)

Listing3 - Exampledistributedclasses

/ / M y C l a s s . i d l : / / M y C l a s s 2 . i d l :

C
uuid(77169£00-f4cc-11ce-a3db-080000393269), /* u n i q u e id */ uu id (eb2bca40-283£-11c£-8407-e773e865641a) , /* u n i q u e id */
version(1.0), v e r s i o n ( 1 . 0 ) ,
endpoint ( “ n c a c n _ n p : [ \ \ p i p e \ \ s e r v e r ] ” ) / * named p i p e s * / endpoint (“ncacn_np: [ \ \ p i p e \ \ s e r v e r ] ” ) / * named p i p e s * /

1 1
in te r face M y C l a s s _ I f i n t e r f a c e M y C l a s s 2 _ I f
{ {

l o n g i n t MyClass_new ( [ i n ] l o n g p T h i s ) ; l o n g i n t MyClass2_new ( [ i n ] l o n g p T h i s ) ;
v o i d M y C l a s s _ d e l e t e ( [ i n ] l o n g T h i s ) ; v o i d M y C l a s s 2 _ d e l e t e ( [ i n ] l o n g T h i s ) ;
v o i d MyClass_Ping ( [ i n ] l o n g T h i s ) ; v o i d MyClass2_SetMyClass ( [ i n ] l o n g T h i s , [ i n ] l o n g p M y C l a s s ) ;

} l o n g i n t M y C l a s s 2 _ G e t M y C l a s s ( [ i n ] l o n g T h i s ) ;

/ /  M y C l a s s . a c f :
/ /  M y C l a s s 2 . a c f :

t
i m p l i c i t _ h a n d l e ( h a n d l e _ t h M y C l a s s 2 _ I f ) C

] implicit_handle(handle_t h M y C l a s s 2 _ I £ f )
i n te r face M y C l a s s 2 _ I f 1
{ i n t e r f a c e M y C l a s s 2 _ I f
} {

3

Listing 4 - ‐ Sample IDL interfaces, with correspondingACFfiles

The full code for this article can beobtained bysendingan SAE with a disk labelledRPC++ or on ourFTPsite ftp:/ /ftp.exe.co.uk /pub/exestuff/
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F E AT U R E S

Padta lPeaaaaterse
Spinningthreads

When multiple threads
access shared resources,

timing is everything.
Peter Collinson explains

some of the synchronisation
mechanisms standardised

by POSIX.

ne of the great spectres in
computing is the notion that
at some point we are going to
reach the limits of technology
and CPUs will get no faster.

There doesn’t seem to be much sign of this
happening yet: the present bottlenecks are
disk and network throughputs. One way to
get faster machines with current technology
is to useseveral closely-coupled CPUsto cre‑
ate one system.

When systems with multiple CPUs
started to appear, people saw UNIX as a
vehicle to take advantage of the real para
lelism suddenly made possible. Runni:
operating processes on different @
increasingoverall processings|
viable. Since the UNIX kernel ha
atedto runona singleprocess
approach was to r u n the

tiprocessor make,
parts of the compi

processes,
paths of ex
address space.

Also, paging systems became wide‑
spread, which made sharing memory
between processes much easier. Memory
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can beshared by mappinga section of mem‑
ory into the address spaces of several
processes. It’s just a matter of supplying a
pointer in a page table. Butsharingmemory
does have its drawbacks. You m u s t take
care that processes do no t step on other
processes’ work in the shared memory area.
Compared to Unix, a fundamental problem
of both DOS and Windows 3.1 is that pro‑
grams are no t protected from each other. A
single write through a pointer can crash
another program.

The kernel
I mentionedabovethat in early multiproces‑
sor systems, the kernel had to r u n ona sin‑
gle processor because it wasn’t amenable to
beingrun onmultipleCPUs. Why?

should realise that the UNIX
has several distinct threads

s zero traditionally man‑
ping, plus there’s usually

pagedaemon which man‑
se processes operate much

T processes, except that they
o d e . i n

ct logical threads of control
jis is because peripherals are
interrupts that occur asyn‑
enan interrupt fires, the
whatever it’s doing and
interrupt service routine.
ads are involved: the con‑
byuser processes, andthe

an interrupt is posted.
note that a new inter‑
antiatedonevery inter‑
the two threads to
acters are normally
usinga simple queue.
tput to a character
ninal, a user process
dwrite some charac‑
hew r i t e ()system
itch into the kernel

the same logical
thread that is the user process.
After some de jumping, the user
process wil l execute the device driver's
w r i t e ( ) routine for the device. The code
will besomething like:
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w h i l e  ( o u t p u t _ q u e u e _ i s _ f u l l )
s l e e p ( ) ;

w h i l e ( d a t a _ t o _ w r i t e ) {
g e t c h a r a c t e r f r om u s e r ;
p l a c e c h a r a c t e r o n o u t p u t q u e u e ;
i f  ( d e v i c e _ n o t _ b u s y )

s t a r t _ d e v i c e ( ) ;

Consider the secondw h i l e loopabove. If we
have some data to write, weneedfirst to pull
it into the kernelusingthe magickernel rou‑
tine that gets a character from the user’s
address space. Once wehave the character,
it is placedon the output queue usingastan‑
dard queuing routine. Then, if the device is
not busy, wecan start output to the device.

The first w h i l e loop ensures that we
don’t end up with too much data in the ker‑
nel. If the output queue is full, wemust sus‑
pend the user process unti l some of the
contents of the queue hasbeenflushedto the
output device. We use the s l e e p ( ) routine
to tell the kernel to suspend the process,
allowing the kernel to gooff and find some
other process to run.

While all this is going on, the interrupt

e l s e
s e t d e v i c

wakeup_the

As the wake-u
interrupt occurs, excessive wake-ups may
result. We can use a low water mark to
ensure that the user code is r u n less often.
Then when the user process is woken up, it
will process several characters from the
user. This results in less sleep and wake-up
calls, reducingthe frequency with which the
user process is stopped and restarted.

You'll noticethatbothusercodeandinter‑
rupt routine code call s t a r t _ d e v i c e ( ) .
This routine simply takes the first character
from the output queue and sends it to the
peripheral.At a later stage, an interruptfrom
the devicewill occur andthe interruptservice
code beexecuted.

The logic behind the code above should
beeasy to follow. However, I have ignored a
problem. Consider what happens when a
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user process writes two characters to the
device. The first character will find its way
onto the output queue and from there to the
device. However, once we have called
s t a r t _ d e v i c e ( ) , it’s possible for a n inter‑
rupt to occur indicating that the device is
ready for another character. Thus the inter‑
Tupt routine can beexecuted at any time.

The problem is that the routine that
manages the queue is likely to consist of a
number of machine instructions which the
user thread could be in the middleof execut‑
ing when the interrupt occurs. If this hap‑
pens, the queue wil l likely be in an
inconsistent state, causing the interrupt
routine to fall over when it calls
s t a r t _ d e v i c e ( ) t o pul l data from the
queue. The code that places the data in the
queue is therefore a critical section of the
code. In other words,oncestarted, it mustbe
completed before an interrupt can be
allowed to happen.

The code that removes a character from
the front o f the queue i n s t a r t _ d e v i c e ( )
is a critical section too. However, this is not
aproblemif weknow that the hardwarewill
not allow an interrupt to occur when weare
already executing an interrupt routine. But
it’s this kind of assumption that goes out of
the window when westart lookingat multi‑
processingarchitectures.

The PDP-11architecture,forwhich UNIX
was originally created, hada priority-based
interrupt scheme. Eachdevice was assigned
an interrupt priority level; the processor
stored the current interrupt level in its
Processor Status Word (PSW). An interrupt
from a device would only behandled if the
device’s priority level was greater than the
current interrupt level in the PSW.When an
interrupt was eventually handled, the cur‑
rent interrupt level in the PSW would then
beset to the interrupt level of that device.
This prevented further interrupts from the
device (o r similar devices)while still allowing
higher-level interrupts to beserviced. Block‑
inginterrupts like this is calledmasking: the
interrupt is not ignored completely, but will
beserviced as soon as the current interrupt
level is loweredbelowthe priority levelof the
device. Interrupts could also be locked out
explicitly by loading the PSW, to manually
set the current interrupt level.

The routine that adds characters to the
queue muststart with a call t o s p l t t y ( ) t o
set the current priority level to that of the
peripheral, lockingout interruptsofequal or
lower priority. The s p l t t y ( ) routine
returnstheoldpriority level,which can then
beused at the end of the critical section to
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restore the PSW. By locking out interrupts
during the execution of the critical section,
the codesection becomesatomic asfar asthe
terminal interrupt handler is concerned. An
interrupt from the terminal is masked until
the current priority level is reset to its previ‑
ous value.

Wealsoneedto incorporate this strategy
into the pseudo-code for our device driver
routine,yielding:

s  =  s p l t t y ( ) ;
w h i l e ( o u t p u t _ q u e u e _ i s _ f u l l )

s l e e p ( ) ;
s p l x ( s ) ;
w h i l e ( d a t a _ t o _ w r i t e ) {

g e t cha rac te r f r o m u s e r ;
Place cha rac te r on o u t p u t queue;
s  =  s p l t t y ( ) ;
i f  ( d e v i c e _ n o t _ b u s y )

s t a r t _ d e v i c e ( ) ;
s p l x ( s ) ;

There are a few things to notice about
this code. First, interruptsare maskedfor as
little time as possible. I could have simply
turned off interrupts for the whole routine,
but this would be unnecessarily greedy. To
allow interrupts to beserviced asefficiently
as possible, we must avoid masking them
when we don’t need to. Second, reading the
value o f d e v i c e _ n o t _ b u s y i s alsoa ‘criti‑
cal’ operation.Finally,weneedto protect the
test for a full queue at the start of the rou‑
tine. The s l e e p ( ) call lowers the current
interrupt priority sothat the device's inter‑
rupt routine can process characters in the
output queue. Thecorrespondingwakeup ()
call will reset the priority levelsothat when
s l e e p ( ) returns the masking level will b e
at i ts original value.

This discussionhasshown that, evenona
single processor, we can get race conditions
that must be prevented by software mecha‑
nisms. A kernel executing a single user
process can still be considered to have at
least two threads of control and must be
designed to handleany associatedproblems.
Such problems are solved by ensuring
mutual exclusion, where only one thread
may change important data structures at a
given time. In the code above, the interrupt
priority level is used to prevent interrupts
fromchangingthe characterqueue while it is
already being modified. The sleep/wake-up
mechanism is used to synchronise the two
threads sothat the queue does not overflow.

The priority interrupt mechanism relies
on the PSW register of a single processor.
It’s time to look at some general-purpose
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synchronisation mechanisms that will work
in a multiprocessor environment.

Spin locks
The simplest mechanismthat can beusedto
ensure short-term mutual exclusion is the
spin lock. This technique is used when sev‑
eral threads wish to gain control of a
resource, butwe want only one of them to be
able to change it at a time. The idea is to put
each waiting thread in a loopwhichcontinu‑
ously examines a shared memory location.
This will perhaps be clearer if we look at
some code:

t y p e d e f i n t L o c k ;

v o i d l o c k ( L o c k * l k ) {
w h i l e ( T e s t A n d S e t(1k) = = 1 )

i
}

v o i d u n l o c k ( L o c k * l k ) {
* l k  =  0 ;

}

There’s a little bit of magic here. We need
the architecture to provide some form of
atomic read-modify-write operation that let
a single processor read a value from mem‑
ory, modify it and write it back to the same
location, all in a single instruction. This
instruction must beatomic sothat noother
thread can alter the value at the location
unti l the operation is complete. Such an
operation is often provided by a test-and-set
machine instruction: the CPUreads avalue
from memory, compares it with zero, sets
condition codes, and writes a 1 back to the
location.

Many RISC processors don’t provide an
instruction with this level of complexity.
Instead, they provide a single instruction
that atomically swaps the contents of a reg‑
isterandamemory location.Wecanuse this
swap operation to create a TestAndSet ( ) :

i n t TestAndset ( i n t * p t ) {
i n t o l d ;
o l d = S w a p A t o m i c ( p t , 1 ) ;
r e t u r n  ( o l d  = =  0 )  ?  0 :  1 ;

Because the Tes tAndSet ( ) routine is an
atomic operation, only one processor may
own the lock. Of course, we need to guaran‑
tee that locking and unlocking operations
will occur in pairs. To use a l o c k ( ) and
u n l o c k ( ) pair, w e would write:

l o c k ( & s p i n _ l o c k ) ;
/ * c r i t i c a l s e c t i o n * /
unlock (&spin_lock) ;
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The spin lock must be initialised to zero
(unlocked). If the critical section is small,
then spin lockswork well. They do, however,
use up processor time fruitlessly, by repeat‑
edly testing the status of a lock.

You might be getting the idea that I’m
suggesting you implement this kind of lock
when writing a multi-threaded program. In
fact, you'll generally use a system API func‑
tion that does all the hard work for you. The
POSIX standards committees have puta lot
of work into this area. The draft standard
was originally called POSIX.4, but since
then the API functions have moved to an
extension of the basic POSIX API standard
called POSIX.1b. This becamea standard in
1993. P O S I X .1b provides a synchronisation
mechanism called mutex ( o r mutex lock)
used to protect critical sections of code and
serialise access to resources.

Semaphores
To enable long-term exclusion, in 1965 E.W.
Dijkstra invented a software device that he
called semaphore. A semaphore is a shared
memory location containing a non-negative
integer, onwhich only two operations can be

performed. The locking operation, called P,
decreases the value of the semaphore by 1as
soon asthe resulting value will benon-neg‑
ative. The corresponding unlocking opera‑
tion, V, simply increases the value of the
semaphore by 1. (Dijkstra took the lettersP
and V from two Dutch words: passeren and
vrijgeven. The literal translations are ‘to
pass [a checkpoint] and ‘to make something
available again’ or ‘to freely give’.) In the C
language, P and V can be implemented as
follows:
t y p e d e f i n t Sema;

v o i d i n i t _ s e m (Sema * s p ) {
* s p  =  1 ;

}

v o i d P (Sema * s p ) {
w h i l e ( * s p < = 0 )

( * s p ) ‐ ;
}

v o i d V (Sema * s p ) {
( * s p )  + + ;

}

The P ( ) and V ( ) operations can be used to
provide simple mutual exclusion by enclos‑
inga critical section like this:

P ( & s e m a );
/ * c r i t i c a l s e c t i o n * /
V ( & s e m a );

The semaphore must beinitialisedto 1,oth‑
erwise the first call to P ( ) will wait forever.
Note that we can only guarantee exclusion if
the P andV operations are atomic. For this
reason, semaphores are usually imple‑
mented by system calls that are effectively
atomic for all threads that call them. It’salso
important to note that the system call will
replace the continuous loop in the P ( ) rou‑
tine by some code that blocks the thread,
allowing the CPU to be used for productive
work by some other thread.

Semaphores might not seem much of an
advance on the simpler methods described
earlier. This is because I have only really
described binary semaphores. However,
semaphores are more general than this: the
value of a semaphore is not limited to just 0
or 1. If a program calls v ( ) several times,
the semaphore value can be used to give go‑
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aheads to the caller. Dijkstra illustratedthis
by what he called the ‘Producer-Consumer’
problem.

Considera typical situation where one
thread is gett ing data from somewhere
while another thread is wr i t ing i t . The
threads share a buffer that hasa number of
slots. The ‘producer’ thread is executing:

w h i l e ( t r u e ) {
g e t n e x t p o r t i o n ;
P ( b u f f e r _ c o n t r o l ) ;
a d d p o r t i o n t o b u f f e r ;
V ( b u f f e r _ c o n t r o l ) ;
vV(number_o f_por t ions)  ;

while the consumer thread is executing:

w h i l e ( t r u e ) {
P ( n u m b e r _ o f _ p o r t i o n s )  ;
P ( b u f f e r _ c o n t r o l ) ;
g e t p o r t i o n f r o m b u f f e r ;
V ( b u f f e r _ c o n t r o l ) ;
p r o c e s s t h e b u f f e r ;

Here the b u f f e r _ c o n t r o l semaphore
ensures that readingandwritingoperations
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on the buffer are serialised. The interesting
semaphore is number_o f_por t ions . First
of all, it’s being used to have the consumer
wait for work: the consumer is suspended
until the producer puts something into the
buffer and calls v ( ) . Secondly, it allows the
buffer to contain several ‘portions’. If the
producer is faster than the consumer, then
the semaphore will contain a count of how
full the buffer is.Dijkstradidn’t worry about
the buffer getting full, because he was illus‑
trating the use of semaphores rather than
worrying about practicalities.

The POSIX committees have defined
semaphore primitives for UNIX as part of
POSIX.1b. Their definition is based on the
System V semaphore specification, which
has found its way into the current UNIX
standard Spec 1170. The POSIX definition
is somewhat different but can be imple‑
mentedin terms of the SystemV primitives.

Further reading
First, some thanks: to Keith Bostic of BSD
Inc,for readingandcommentingon the arti‑
cle,and to GeertJan deGroot ofRIPE,Ams‑
terdam, for help with the Dutch language.

I used several reference books for this
article. First,there’s E.W.Dijkstra’soriginal
paper Co-operating Sequential Processes. It
was published by the Academic Press in
Londonin 1965( o r 1968dependingonwhich
bibliography you consult), but you can also
find it in a book called Programming Lan‑
guages, edited by F. Genuys and published
by Academic Press in 1968.Second, there’s a
more recentbook on programmingfor UNIX
with concurrency and multi-threading:
Practical UNIX Programming, by Kay A
Robbins and Steven Robbins. It’s published
byPrenticeHalland is ISBN0-13-443706-3.
Finally, I looked at a book on how UNIX is
mapped to parallel machine architectures:
UNIXSystemsfor ModernArchitectures, by
Curt Schimmel. It’s published by Addison‑
Wesley and is ISBN0-201-63338-8. a

Peter Collinson is a freelance consultant
specialising in UNIX. He can bereached
electronically aspc@hillside.co.uk, by
phone on 01227 761824, or on the Web at
http:/ /www.hillside.co.uk.
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his article describes arule-based
decision support system built in
the Java p r o g r a m m i n g lan‑
guage. Rule-based systems ‑
once used almost solely in the

context of expert systems ‐ provide a conve‑
nient way ofencoding both expert-level deci‑
s i o n rules and the more mundane, but
equally important, rules underlyingcommon
business pract ices. In many applications,
business rules are encoded implicitly, in the
form of user-interface validation t r i g g e r s , ‘C’
functions and whatnot. Rule-based sy
provide a means of making the representa‑
t i o n of business logic explicit. As Java is
advocated asa tool for publishing‘real’ appli‑
ca t i ons on the In ternet , i t seems a natural
platform for a decision support system.

Java is an object-oriented programming lan‑
guage created by Sun Microsystems. I t was
originally intended asan easy-to-learn, ‘fail‑
safe’ language for wri t ing embedded appli‑
cat ions. It is becoming increasingly popular
as an extension language to World Wide
Web browsers, and is currently available for
Sun’s HotJava and Netscape Navigator.

As m a n y wil l have noticed, the user
interface of the Web ( n i c e p ic tures aside)
bears much resemblance to that of a 3270
mainframe terminal: you fill in a form, press
the ‘enter’ key, and w a i t patiently for the
application to process the e n t i r e page of
input and r e t u r n a response such as ‘er ro r in

Palle Simonsen develops a
simple rule-based decision
support system to illustrate
some of the features of the
Java programming language.

field #12 ‐ number expected’. The situation
is even more baroque with applications nor‑
mally associated with a fair amount of
graphics and reasonably short response
times, such as most forms of computer game.
Even a simple game of tic-tac-toe can be
painstakingly s low, given the right ( o r

rather w r o n g ) circumstances
The Java language allows programmers

to extend Java-enabled browsers with fea‑
t u r e s such as field validation, interact ive
graphics, and sound, thus transforming the
somewhat ‘mainframish’ user interface of
most Web applications i n t o a more up-beat
and responsive interface. In order to accom‑
plish this feat, the browser need not only
in te rp re t standard HTML but also have a
built-in byte-code interpreter for compiled
Java modules.These modules are loadedover
the Net whenever the browser encounters the
special t a g <APP CLASS="<c lassname>”>,
and will use facilities provided by the local
system in order to accomplish the desired
task . Executing downloaded code on local

Inference engine:
Selects a r u l e

based on a match
against the ‘if’ part
and executes it,

possibly altering the
state of the
database.

Rule Base
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Database

Figure 1- A forward chaining system
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machines raises serious security issues (Sun
claims to havecreateda secure environment),
but these are beyond the scope of this article.

Java has a C/C++ style syntax and
should not therefore present a very high
learningcurve to people conversant in these
programming languages. Unlike C++, Java
is a pure object-oriented language: every‑
thing has to be expressed using objects. To
simplify the use of Java, a number of fea‑
tures present in languages like C++ deemed
to be error-prone, obscure, or of little use
were not implemented. The most notable of
these absent features is arguably pointers.

This article, however, will not touch on
Java's Web features but will instead focus on
Java asa programming language. Anumber
ofwhite papers, the language definition docu‑
ment, sample applications and other docu‑
mentation can be found at the URL
http:/ /java.sun.com. A Windows 95/NT ver‑
sion of the Java libraries, compiler and Hot‑
Java browser arealso present at the Web site.

Most decision support and expert systems
are built arounda rule-based architecture.
In short, a rule-based system consists of

i m p o r t  D e c i d e . Q u e s t i o n ;
import  Decide.Decis ionNode;
/ / W e c o u l d have used i m p o r t D e c i d e . *
c lass Cred i tP extends DecisionNode {

DecisionNode.java

p a c k a g e D e c i d e ;

p u b l i c c l a s s
D e c i s i o n N o d e

Question.java

p a c k a g e  D e c i d e ;

p u b l i c c l a s s
Ques t i on

T E C H N I Q U E S

Test-itjava

i m p o r t D e c i d e . * ;

The public classes and
interfaces of the Decide
Package are now
available in Test-it.java.

Figure 2 - Modulestructure of a decision support system

three parts: an inference engine, a knowl‑
edge base encoded as ‘if-then’ rules, and a
database containing the data on which the
rules reason ( s e e Figure 1) . Whenever the
inference engine selects a rule for execution
~ie the ‘ i f part matches an entry in the data‑
base ‐ the ‘then’ part is executed, possibly
transforming the database and thus opening
the door for other rules to fire. If at any point
no rule matches the data of the database,
the reasoning is done.This form of reasoning
is known as forward chaining. Another,
more goal-directed, form of reasoning is
backwardchaining.

A backward chaining system can be
described asa set of rules for proving( o r dis‑
proving) a specific goal. For example, to
prove that your c a r needs repair, you ( o r

your mechanic) may have to prove that the
motor needs repair and/or that the brakes
need repair, and so on. A prime example of
backward chaining can be found in the Pro‑

}
}

log programming language. Backward
chaining, however, can also beconveniently
implemented in other programming lan‑
guages, such as Java.

The implementationcentres around asingle
class: Decis ionNode. An instance of this
class is able to prove ( o r disprove) itself, and
explain the underlying reasoning. Further‑
more, a DecisionNode is aware of its own
state, which can beeither unknown, true or
false. A state of unknown signifies that the
node has not yet beenvisited duringthe cur‑
rent run of the inference engine. Apart from
methods implementing decision node
chores, the class also provides s t a t i c meth‑
ods and variables to keep track of an entire
system of decision nodes.The main methods
o f a D e c i s i o n N o d e are summarised i n
Table 1. Class methods have names which
begin with a capital letter.

szNegExp la i n = " Yo u do n o t have an e x i s t i n g a c c o u n t " ;

c l a s s A s s e t s P ex tends DecisionNode {
publ ic boo lean antecedent ( ) {

Question q = new Q u e s t i o n ( " D o y o u own a n y a s s e t s " ) ;
r e t u r n q . a s k ( ) ;

/ / I f y o u have a n e x i s t i n g accoun t o r own a s s e t s
/ / y o u ' r e a l l r i g h t
p u b l i c boolean antecedent () {

A c c o u n t P a p = ( A c c o u n t P ) ( G e t I n s t a n c e ( " A c c o u n t P " )) ; }
AssetsP a s = (AssetsP)( G e t I n s t a n c e ( “ A s s e t s P ” ) ) ; p u b l i c v o i d c o n s e q u e n t ( ) {
r e t u r n ( a p . p r o o f ( ) | ! a s . p r o o f ( ) ) ; }

? A s s e t s P ( ) {
p u b l i c v o i d c o n s e q u e n t ( ) { szPosExp la i n = " Yo u own a s s e t s " ;
} s z N e g E x p l a i n = " Yo u d o n o t own a s s e t s " ;
C red i tP ( ) { }

szPosExp la i n = "We c a n e x t e n d y o u c r e d i t because : " }
szNegExp la in = “We canno t e x t e n d y o u c r e d i t b e c a u s e : " ; / / Ma in

, c l a s s Decide {
} s t a t i c p u b l i c v o i d m a i n ( S t r i n g a r g v { ] ) {
c l a s s A c c o u n t P ex tends DecisionNode { C r e d i t P cp = ( C r e d i t P )

p u b l i c boo lean antecedent ( ) { ( D e c i s i o n N o d e . G e tInstance( " C r e d i t P " ) ) ;
Question g q= new Question c p . p r o o f ( ) ;

( " D o y o u h a v e a n e x i s t i n g a c c o u n t " ) ; c p . e x p l a i n ( ) ;
DecisionNode.Reset ( ) ;r e t u r n  g . a s k ( ) ;

, c p . p r o o f ( ) ;
p u b l i c v o i d c o n s e q u e n t ( ) { c p . e x p l a i n ( ) ;
} }
A c c o u n t P ( ) { }

szPosExp la i n = " Yo u have an e x i s t i n g a c c o u n t " ;

Listing1-A sample decision support system
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In Java, the main building blockof a pro‑
gram, apart from the source code module, is
the package. In C/C++ terms, a package can
be thought of as a library of classes. The
decision support system is implementedasa
Java package D e c i d e consisting of t w o
source modules, each containing one
exported ( p u b l i c ) class. The Dec ide pack‑
age can be used in any Java program by
issuingan i m p o r t statement ( s e e Figure 2) .
The Java i m p o r t statement can be thought

/ / & s i m p l e Java d e c i s i o n s u p p o r t c l a s s
/ / C o p y r i g h t ( c ) 1991,1995 P a l l e S . Simonsen
package D e c i d e ;
i m p o r t j a v a . l a n g . * ;
i m p o r t j a v a . u t i l . * ;
i m p o r t j a v a . i o . * ;
/ * * DecisionNode c l a s s * * /
p u b l i c c l a s s DecisionNode ({
/ / C l a s s v a r i a b l e s and methods ‐ ‑

/ / P o s i t i v e e x p l a n a t i o n s :

of ascombiningC/C++’s # inc lude directive
with object-code linking.

As illustrated in Figure2, a Java source
module may only contain one p u b l i c class,
and the source module’s name must beiden‑
tical to the class name, or a compile-time
warning results. Not illustrated in the dia‑
gram is the fact that compiled files (w i t h
extension . c l a s s ) must reside in the direc‑
tory named by the CLASSPATH environ‑
ment variable. This is necessary for the Java
compiler to compile successfully.

To use the DecisionNode class, one has
tosubclass DecisionNodeto implementeach
rule of the particular system. Reasoning is
started byinvokingthe p r o o f () methodona
selected Decis ionNode ‐ usually the root
node. Listing 1shows a simple test system.

As can be seen, the syntax of Java is very
similar to that of C++. The test program
defines a class D e c i d e which contains a
method m a i n ( ) much like the C m a i n ( )
function. This class tacitly becomes the
interface to the module, and the program is

}

consequently started from the command
prompt by invoking the Java byte-code
interpreter with Decide asits argument:
% java Decide

The inference engine o f D e c i s i o n N o d e
works asfollows:

Execute the antecedent.
If the antecedent returns t r u e ‐ ie the
node is provedcorrect ‐ pushthe positive
explanation of the node onto the stack of
explanations, set the state of the node to
true, and execute the consequent.
If the antecedent returns f a l s e ‐ ie the
node is disproved ‐ push the negative
explanation onto the stack of explana‑
tions, set the state of the node to false,
and do not execute the consequent.

The reason for maintainingstatein aD e c i ‑
s i o n N o d e is, o f course, t o prevent a n
already-proved antecedent from being re‑
evaluated. For this reason, only one instance

} ca tch (EmptyStackExcept ion e) {

}

)

i n t s t a t e ;

S y s t e m . o u t . p r i n t l n ( " E n d o f e x p l a n a t i o n " ) ;

/ / I n s t a n c e v a r i a b l e s and m e t h o d s ‐ ‑
p r o t e c t e d S t r i n g s z P o s E x p l a i n ;
p r o t e c t e d S t r i n g s z N e g E x p l a i n ;

s t a t i c S t a c k P o s i t i v e E x p l a i n = new S t a c k ( ) ;
/ / N e g a t i v e e x p l a n a t i o n s
s t a t i c S t a c k N e g a t i v e E x p l a i n = new S t a c k ( ) ;
s t a t i c H a s h t a b l e instanceCache = new H a s h t a b l e ( 1 1 ) ;

/ / G e t o r c r e a t e a n ins tance o f t h e s p e c i fi e d c l a s s
s t a t i c p u b l i c DecisionNode G e t I n s t a n c e ( S t r i n g s t r ) {

C l a s s c l s = C l a s s . f o r N a m e ( s t r ) ;

fi n a l p u b l i c b o o l e a n p r o o f ( ) {
i f ( s t a t e = = 0 ) {

i f  ( a n t e c e d e n t ( ) )  (
c o n s e q u e n t( ) ;
s t a t e  =  1 ;
S e t E x p l a i n ( s z P o s E x p l a i n ,

i f ( i n s t a n c e C a c h e . c o n t a i n s K e y ( c l s . g e t N a m e ( ) ) ) { DecisionNode.PositiveExplain) ;
r e t u r n ( D e c i s i o n N o d e ) r e t u r n t r u e ;

( i n s t a n c e C a c h e . g e t ( c l s . g e t N a m e ( ) ) ) ; } e l s e {
} e l s e { s t a t e = 2 ;

Dec is ionNode n e w B o r n = ( D e c i s i o n N o d e )
( c l s . n e w I n s t a n c e ( ) ) ;

instanceCache.put ( c l s . g e t N a m e ( ) , n e w B o r n ) ;
r e t u r n n e w B o r n ;

}

s t a t i c p u b l i c v o i d R e s e t ( ) {
f o r ( E n u m e r a t i o n e = i n s t a n c e C a c h e . e l e m e n t s ( ) ;

e . h a s M o r e E l e m e n t s ( ) ; )  {
DecisionNode d e = ( D e c i s i o n N o d e ) e . n e x t E l e m e n t( ) ;
d c . r e s e t ( ) ;

s t a t i c v o i d S e t E x p l a i n ( S t r i n g e x p , Stack w h e r e ) {
w h e r e . p u s h ( e x p );

}

s t a t i c v o i d G e t E x p l a i n ( S t a c k w h e r e ) {
S t r i n g s z E x p l a i n ;
i f  ( w h e r e . e m p t y ( ) )  {

S y s t e m . o u t . p r i n t i n ( " * * * N o e x p l a n a t i o n * * * " ) ;

S e t E x p l a i n ( s z N e g E x p l a i n ,
D e c i s i o n N o d e . N e g a t i v e E x p l a i n )  ;

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

} e l s e {
r e t u r n ( s t a t e = = 1 ) ;

}
}

fi n a l p u b l i c v o i d r e s e t ( ) {
s t a t e  =  0 ;

}

p u b l i c v o i d e x p l a i n ( ) {
i f  ( s t a t e  = =  1 )  {

Dec is ionNode .GetExp la in (Dec is ionNode .Pos i t i veExp la in )  ;
} e l s e {

DecisionNode.GetExplain(DecisionNode.NegativeExplain) ;
}

)

p r o t e c t e d a b s t r a c t b o o l e a n antecedent ( ) ;
p r o t e c t e d a b s t r a c t v o i d c o n s e q u e n t ( ) ;

} e l s e {
t r y { p u b l i c D e c i s i o n N o d e ( ) {

System.out . p r i n t i n ( “ E x p l a n a t i o n : " ) ; s t a t e = 0 ;
f o r ( 7 ) { }

s z E x p l a i n = (String) (where.pop()); }
System.out .pr in t in ( *  "  +  szExp la in) ;

Listing2 - The DecisionNodeclass
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exist in the system; hence the
G e t I n s t a n c e ( ) class method. ( I f Java
treated methods as first-class citizens we
could have dispensed with subclassing alto‑
gether.) The body o f the D e c i s i o n N o d e
class is shown in Listing2.

L is t ing 2 illustrates a few additional
points concerning Java. Most conspicuous
a r e the keywords fi n a l and a b s t r a c t .
Like a pure virtual function in C++, an
a b s t r a c t method i s simply a place holder
wait ing to be ‘fleshed out’ in a concrete
implementation in a subclass. A fi n a l
method is a method which cannot be over‑
ridden in any subclass.

The G e t E x p l a i n ( ) method illustrates
the use of S t a c k , one of Java’s l ibrary

T E C H N I Q U E S

Theinferenceengine for DecisionNodes.
The ‘f partof adecision node.
The ‘then’ part ofadecision node. Inthis impleesontalallthe S
consequent does not necessarily assert new knowledge, but may ‑
cause various side-effects.
Printsout theexplanationassociatedwith the resultof the
Returnsthe single instanceof aDecisionNodesubclass.
Resets all DecisionNodes to their state.

Table 1 ‐ The main methodsof aDecisionNode

area of development speed and freedom of
expression. It is a matter of opinion whether
the static type checking of Java counters
this in larger projects.

As it stands, Java is a language easily
picked up by the large population of pro‑
grammers accustomed to C and C++. In my
view, it is a language which warrants serious
attention and deserves to be used for more
than flashy World Wide Web applets. a

classes, as well as exception handling. The
G e t I n s t a n c e ( ) method shows how t o
access run-time type information. The
reader already conversant in Java will
notice the somewhat inelegant way of repre‑
senting state ‐ but time suddenly became a
scarce resource!

Round up
Most C/C++ programmers will initially miss
some of the features absent in Java, such as
macros and pointers. The resulting lan‑
guage, however, still has enough expressive
power to betruly useful, asillustrated by the
decision support example, and is ‐ compared
to C++ at least ‐ easy to master. Compared
with interpreted languages such as Tcl and
Lisp,Java, beingcompiled, falls short in the

The Web...
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For years many of you have been reaping the benefits of the Internet as
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From templates to libraries.
Gerard Moloney goes

through the development
process of a C++ library for
geometric transformations.

he library outlined below
evolved from experimenting
with templates in C++. Origi‑
nally, the idea was to develop a
general matrix class, as matri‑

ces appeared to be an ideal candidate for
implementing in terms of templates. It was
envisaged thatmatrices couldbedeclared as:
m a t r i x < i n t , 6 , 4 > m a t r i x 1 ; and the con‑
cept developed further to allow matrices of
different type and size to bemanipulated in
anintuitive fashion.

T E CHN I QUES

Development
of a C++ library

Eventually, however, it was decided to
concentrate onaspecificapplication, namely
geometric transformations as there was an
immediate requirement for development in
this area. The resultant l ibrary for two‑
dimensional transformations is outlined
within this article.

Considerations prior to design
When studying matrices, one of the mos t
classical examples given is the graphics
transformation of geometric objects. Trans‑
formations usually consist of the moving
and/or resizingof an object. All the standard
transformations can be expressed in terms
of matrices. Likewise the co-ordinates of a
point in space can beexpressed asa matrix.
This enables matrices and their associated
algebra to be presented in a familiar and
visual setting. As an illustration, Figure 1
shows the rotation of a point about the ori‑
gin. It is the set of standard transformations
and their associated algebra which wewish
tomap intuitively onto our classes.

Prior to the design phase, a number of
factors emerged which we thought were of

practical importance. To begin with, there
was a requirement for the library to parallel
very closely the algebra of linear transfor‑
mations.The second requirement concerned
optimisation: unnecessary pointer de-refer‑
encing and calls to the standard maths
library were to beavoided. In a number of
respects these mirror general library devel‑
opment considerations. In all cases there
must be some compromise between perfor‑
manceandgenerality. Bearingthis in mind,
the set of classes for two-dimensional trans‑
formations was developed taking asa start‑
ing point a general matrix class that had
been previously prototyped.

The library’s hierarchy
The hierarchy for the library is shown in
Figure 2. It forms a simple inheritance
structure with all classes beingderived ulti‑
mately from the m a t r i x class. This class
forms the basis from which both geometric
primitives and transformations are derived.
Them a t r i x class,which is a class template,
provides a very basic matrix implementa‑
tion as follows:
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t e m p l a t e < c l a s s T, i n t x , i n t y >
c l a s s m a t r i x {
p r o t e c t e d :

T d a t a [ x ] l y ] ;
i n t r o w ;
i n t c o l ;

p u b l i c :
m a t r i x ( ) : r o w ( x ) , c o l ( y ) { }
v i r t u a l ~ m a t r i x ( ) { }

ye

This allows matrices of any type and size to
be declared. The two integer arguments
specify the rows and columns of the matrix.

Using this as a base, specific matr ix
types can be derived to represent both geo‑
metric primitives and transformations. In
this instance, the combination of templates
and derivation provides a very powerful
mechanism, allowing precise specialisation
to be applied to a very generic concept. It
should be noted that minimal functionality
is providedby the base class. Support for the
multiplication ofmatrices is provided in the
derived classes; we chose this organisation
to ensure that only valid operations are per‑
formed without resorting to some type of
run-time type checking.

Geometric primitives
The fundamental geometric primitive is a
point:

c l a s s p o i n t :
p u b l i c :

p o i n t( )
: m a t r i x < fl o a t , 3 , 1 > ( ) {

d a t a ( 0 ] [ 0 ]  =  0 ;
d a t a [ 1 ]  [ 0 ] = 0 ;
d a t a ( [ 2 ] [ 0 ] = 0 ;

}
p o i n t ( i n t a , i n t b )
:  m a t r i x < fl o a t , 3 , 1 > ( )  {

d a t a [ 0 ]  [ 0 ) = a ;
d a t a [ 1 ] [ 0 ] = b ;
d a t a [ 2 ] [ 0 } = 1 ;

?
~ p o i n t ( )  { }
f r i e n d c l a s s t r a n s f o r m a t i o n ;

p u b l i c  m a t r i x < fl o a t , 3 , 1 >  {

Default arguments are providedfor the tem‑
plate and thusa point is defined asa 3 by 1
fl o a t matrix. This approach is used
throughout. It provides a solution to the
perennial problem of declaring arrays of
varying sizes and is equivalent to explicitly
declaring an array as follows:

fl o a t p o i n t [ 3 ] [ 1 ] ;

As both non-homogeneous and homoge‑
neous transformations are provided for,
points are defined as3 by 1asopposed to 2
by 1matrices. (See the box on page 39for an
explanation ofhomogeneous and non-homo‑
geneous transformations.)
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Havingdefined a point, other objects are
specified by their vertices. Two approaches
are taken, whereby both a general polygon
class and specific object classes are pro‑
vided.

/ / G e n e r a l b a s e c l a s s f o r 2 D o b j e c t s .
// Polygons are a r r a y s of p o i n t s .
c l a s s p o l y g o n {

p o i n t * p t ;

i n t s i z e ;
p u b l i c :

p o l y g o n ( )  { }
p o l y g o n ( p o i n t * p , i n t s z )
: p t ( p ) , s i z e ( s z ) { }
v i r t u a l ~ p o l y g o n ( ) { } ;
p o i n t  o p e r a t o r [ ] ( i n t  x )  {

r e t u r n * ( p t + x ) ; / / r e t u r n v e r t e x
}
f r i e n d c l a s s t r a n s f o r m a t i o n ;

oa]

/ / A t r i a n g l e : a r r a y o f p o i n t s
/ / e x p l i c i t l y d e c l a r e d .
c l a s s t r i a n g l e : p u b l i c p o l y g o n {

p o i n t  v e r t i c e s [ 3 ] ;
p u b l i c :

t r i a n g l e ( )  { }
t r i a n g l e ( p o i n t a , p o i n t b , p o i n t c ) {

v e r t i c e s [ 0 ]  =  a ;
v e r t i c e s ( 1 ]  =  b ;
v e r t i c e s [ 2 ]  =  c ;

}
- t r i a n g l e ( )  { }
p o i n t o p e r a t o r [ ] ( i n t x ) {

r e t u r n v e r t i c e s [ x ] ;
}
f r i e n d c l a s s t r a n s f o r m a t i o n ;

ye

This way it is possible to avoid the need to
de-reference pointers where this is a
requirement,and users may likewise derive
their own classes in a similar fashion. A flex‑
ibility in approach is thus maintained while
the underlying principle, namely that all
objects are defined by their vertices, is
adhered to.

Transformations
Havingdefined all our geometric primitives
in terms of points, it is now only necessary to
implement transformations on points. A
base transformation class is declared as fol‑
lows:

c l a s s t rans fo rma t i on
:  p u b l i c  m a t r i x < fl o a t , 3 , 3 >  {
p u b l i c :

t r a n s f o r m a t i o n ( ) ;
~ t r a n s f o r m a t i o n ( ) { } ;
v i r t u a l p o i n t o p e r a t o r * ( p o i n t & p t ) ;
v i r t u a l _ l i n e o p e r a t o r * ( _ l i n e & 1 n ) ;
v i r t u a l t r i a n g l e o p e r a t o r * ( t r i a n g l e & ) ;
v i r t u a l p o l y g o n o p e r a t o r * ( p o l y g o n & ) ;
v i r t u a l t r ans fo rma t i on

o p e r a t o r * ( t r a n s f o r m a t i o n & x f o r m ) ;

Operators are provided for the multiplica‑
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tion of points, polygons, lines and triangles,
and for composite transformations which
can be combinations of any of the derived
transformations. By explicitly providing
these operators it is ensured that illegal
operations are not allowed, for example the
multiplication of two primitives together.

With the algebra of the library in place,
we can proceed to declarea full list of stan‑
dard transformations including rotations,
reflections,enlargements, shears and trans‑
lations. Also where possible optimisations
are provided, in order to avoid calls to sine
and cosine functions.

The derived classes are very simple and
require only constructors and destructors:

/ / The r o t a t i o n c l a s s : r o t a t i o n
/ / b y a n g l e t h e t a i n r a d i a n s
c l a s s r o t a t i o n : p u b l i c t r a n s f o r m a t i o n {
p u b l i c :

r o t a t i o n ( ) : t r a n s f o r m a t i o n ( )  { }
r o t a t i o n ( a n g l e t h e t a ) ;
~ r o t a t i o n ( ) { }

ye

The constructors simply supply the appro‑
priate values for the matrix data. Al l multi‑
plications are dealt with by the base
transformation class.

We can now create and manipulate our
primitives in a highly intuitive manner, and
output the results to an appropriate device:

y-axis

P (xy)

Origin x-axis
The point pcan berepresented bythe column matrix [7]and the
rotation through the angle Abythe square matrix en a]

wvepty womoneneren [7] (St 2 5]

Figure 1 -Rotation about the origin
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/ / C r e a t e a p o i n t and r o t a t e i t
p o i n t p t 1 ( 1 0 0 , 1 0 0 ) ;
r o t a t i o n r l ( p i / 4 ) ;
p t l = r l * p t i ;

/ / C r e a t e a l i n e and move i t
l i n e I n l ( p o i n t ( 0 , 0 ) , p o i n t ( 1 0 0 , 1 0 0 ) ) ;

t r a n s l a t i o n t 1 ( 4 0 , 6 0 ) ;
1 n l = t 1 * l n l ;

/ / D o c o m p o s i t e t r a n s f o r m a t i o n s
t r i a n g l e t r i ( p o i n t ( 1 0 0 , 0 ) ,

point ( 1 5 0 , 5 0 ) ,
point ( 1 5 0 , - 5 0 ) ) ;

t r l = t l * r l * t r i ;

Arithmetic operators
As stated at the outset, the library evolved
from investigating templates and by usinga
combination of templates andderivation. We
were able todevelopa very intuitivesolution
fairly quickly in this particular area. This
development has also been extended in a
very short space of time to three-dimen‑
sional transformations.
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matrix

user defined
primitives

Figure 2 - The library hierachy

As far asgeneral matrices are concerned,
however, one problem remains: to provide
arithmetic operators that could be imple‑
mented universally for matrices defined in
terms of class templates. Forexample,given
two matricesof different types and size how
canmultiplication‐ or any similar operation
‐ be simply implemented? In addition, in
many cases the resultant will beof a differ‑
ent type. As an example, given:
m a t r i x < i n t ,  3 ,  5 >  m a r i x l ;
m a t r i x < fl o a t ,  5 ,  4 >  m a t r i x 2 ;

how can the following bebest achieved:

m a t r i x 3 = m a t r i x l * m a t r i x 2 ;

T E C H N I Q U E S

reflection

xreflection

yreflection

xyreflection

enlargement

A partial solution for complex numbers was
achieved usingconversion operators:

// A complex number
t e m p l a t e < c l a s s T, i n t x=2, i n t y=2>
c l a s s complex : p r i v a t e m a t r i x < T, x , y > {

T d a t a ( x ) [ y ] ;
p u b l i c :

comp lex ( ) : m a t r i x < T, x , y > ( ) ( )
c o m p l e x ( T r e a l , T i m a g ) ;
~ c o m p l e x ( ) { d e l e t e [ ] d a t a ; }
o p e r a t o r c o m p l e x < i n t > ( ) { }
o p e r a t o r c o m p l e x < fl o a t > ( ) { }
comp lex o p e r a t o r + ( c o n s t complex& c o m p 1 ) ;
complex o p e r a t o r - ( c o n s t complex& c o m p l ) ;
comp lex o p e r a t o r * ( c o n s t complex& c o m p 1 ) ;

However this doesn’t deal with the general
case. Especially as in this instance all the
matrices are of the same size.

Class templates may bea straightforward
solution to designinggeneral C++ libraries for
algebraic types or a better technique may lie
in an algorithmic approach similar to that
taken in the Standard Template Library.
Algebraic operations would be defined in
terms of function templates, their arguments
being matrices; they would be extended to
cater for a range of algebraic structures to
which a given set of operations could be
applied. a

References:Geometry by Transformations,
EA Maxwell, Cambridge University Press;
Matricesand Transformations,Anthony Pet‑
tofrezzo, DoverPublications;The Standard
Template Library,Alexander Stepanov &
MengLee,Hewlett-PackardLaboratories.
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he ability to ‘go anywhere’ and
‘do anything’ is commonly asso‑
ciated with DOS and real-mode
code which many software
developers currently possess. To

rewriteor redesign this ‘legacy code’ to work
reliably under Windows 95 presentsa size‑
able burden. Frequently, the DOS facilities
are no longer available when converting an
application to run underWindows, unlessof

course you are prepared to embark oncreat‑
ingand testing a VxD ‐ a virtual device dri‑
ver ‐ to handle unfriendly tasks shunnedby
normalWindows programs.

Back in the dim and distant past ofEXE
I wrote an article on the IDE identify drive
command and the facility it provides to
obtain the hard-disk serial number (among
other data) which isuseful in ‘fingerprinting’
the host PCuniquely. Recently, I wanted to

Register Function Value

aX Volume locking APIID 440Dh IOCTL f u n c t i o ncall
BH Lock level(functions 4Ah and 4Bh) 0,1,20r3

Ootherwise

BL Drive number
‐ Logical drive (functions 4Ah, 6Ah, 6Ch, 6Dh, 6Eh and 70h) Oh-1Ah
‐ Physical drive (functions 4Bh and 6Bh), Oh-7Fh floppy, 80h-FFh HDD

CH IOCTL device category A l w a y s08h ‐ harddisk
cL Function code 4Ah,4Bh, 6Ah, 6Bh, 6Ch, 6Dh,

6 E ho r70h

Dx Permissions (functions4Ah,4Bh)
= Bit0: level 1 lock writeoperations 0( f a i l e d )or 1(allowed)
= Bit1 :level 1new filemapping 0( a l l o w e d )o r1(failed)
= Bit2: level0 (2nd time) 1(lock volume for formatting)
Filename path buffer offset (functions 6Dh and 6Eh)

ps Filename pathbuffer segment (functions 6Dh and 6Eh) (1)

sI FileIndex (function6Dh) Zero-based

DI EnumType (function6Dh) 0(allopen fi l e s )or1
(openunmovablefiles)

Notes: _1) The buffer length can beobtained from Int 21h Function 71A0h

Table 1- Volume lockingAPIIn t21h call registerallocation

EXE: The Software Developers’ Magazine 4
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VxDcode requirementsfor
volume lockingAPI underWindows 95

‘olumelockingis simultaneously availableas aWindows95API,butonlyfor writ‑
ersofWin32code.Allaspectsofyour exclusiveaccessmustbeachievedwithinthe

code foronemessageprocess,preferablyusingadynamically loadedVxDwhichactsas
aDeviceIoControl interface toyour programcode.Thecaller andVxDcodemustbe
designed sothat nosegment transfers are requested bythe system while operating the
locks ‐ sokeeping the code for the various levels in one module isalso ahighpriority.
Microsoft says you cannot call Windows or Cruntime functions within the level 3rou‑
tines (other than ReadFi le ,Wr i t e F i l e and SetF i lePoin ter ) , nor mustWindows
messages or GUI or screen functions becarried out ‐ all what is needed to process your
direct disk access must beprovided by you! ( Is this what redundant DOSTSR pro‑
g r amme r ’ swill d owithWindows95?)

enhance some DOS application code which
was produced to take advantage of this rou‑
tine so that with minimal modifications it
would function transparently under Win‑
dows 95. Yes, it should be totally rewritten
underWindows 95, but the long term bene‑
fits are just that ‐ longterm ‐ and I needed
an immediate pay-back.

Windows does not let applications ‘tin‑
ker’with disk drive hardwareabove the VxD
level,but the arrival ofWindows 95haspro‑
vided an Int21h routine API which allows
generic DOScode to ‘lock out’ the disk from
all but the application’s own usage.

Using this process, which Microsoft
refersto as‘exclusivevolume locking’,allows
continued access to Int 13h,25hor 26h DOS
and BIOS calls and direct I/O port access
with minimumcode modification.This arti‑
cle concentrates on the API from the per‑
spective of generic DOS code ‐ providing a
tutorial on the VxD aspects cannot becov‑
ered here.

Since the DOS volume locking call is
interrupt based, I personally doubt if it will
remain as an open path in future enhance‑
ments to Windows - if the Windows NT /
Windows 95 merger actually takes place in
the future then this facility may disappear.

Levels of locking
Volume locking is divided into two regimes:
physicaldrive lockingand logical drive lock‑
ing.Since the physicaldrivemayhostmulti‑
ple logical drives, when a physical lock is
obtained the associated logical drive locks
are providedat the same time. Within each
regime four levels of locking exclusivity are
provided.To gain the highest level,all lower
levelsmust be possessedby the calling pro‑
gram. In addition, all drivesmust be local to
the PC host ‐ these functions will not work
onnetwork drives.

The locks will also fail if you attempt to
apply them to the system drive ‐ the one
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containing the Windows directory and the
Windows swap file ( i f present). Overall sys‑
tem integrity must be maintained while
your code is floating through ‘Gates’ Locks’.
Windows must be able to access all swap‑
pable system code irrespective of the locked
drive status.

Before any serious work can be carried
out on the drive, a level 1 lock must be
gained, which sets a semaphore within the
operating system preventing any other
process from getting to level 1 or beyond on
the drive you have specified. ( Fo r more on
semaphore turn to Peter Collinson’s article
on page 25 in this issue). When requesting
the level 1 lock a single byte representing
thepermissions flags is passed in a register
to indicate what degree of access you will
allow others when you gain your locking
handle.At level 1,dependingonthe permis‑
sions flags,other applicationsmaybeable to

Error status
If carry set, error value (for all functions)

Lock flag state ( f u n c t i o n6Ch)

Combined fileaccess and share mode
(function 6Dh)

Type o f swap file( f unc t i on6Eh)

Lock level ( f u n c t i o n70h)
c x File type ( f u n c t i o n6Dh)

Lock permissions (function70h)

T E C H N I Q U E S

read and write to the drive. From this level
and based on your declared intentions, the
accesses at levels 2 and 3 for your process
andothers are determined.

Level 2 locks give you exclusive write
access to a disk but also allow other
processes to read from i t , depending on the
permissions flags you have set at level 1.
Level 3 locks out all other processes from
accessing the disk, granting your process
exclusive access to the drive.

Level 0 is the most restrictive,giving the
lockowner exclusive read/writeaccess to the
drive. The drive targeted must not have any
open files or file handles, nor can it contain
the Windows 95 system or swap files. Level
0 can beused for drive formatting.

If another process has previously gained
exclusive access to the drive you are seeking
to lock,the call will returnafailure code and
you must not proceed any further with your

Value
Cleared i fs u c c e s s f u l ,set o nerror

0 (nowrite or mapping since lastpoll),
1(write or swap filesize changed) or
2(filemapping since last poll)
0, 1, 2,4, 10h, 20h, 30h or 40h

1(no swap file),
2(DOS swap file)or
3(protected mode)

0, 1,2, 3or-1(for unlocked)
0 (normalfile),
1(memory-mapped)or
2 (other unmovabie)

B i t s0and 1s i m i l a rt oD X
for f u n c t i o n s4Ah and 4Bh

Table2 - Volume lockingAPI Int21h return registerallocation
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;
E x a m p l e Code to demonstrate
; t h e c a l l i n g sequence f o r t h e
Windows 95 Volume L o c k i n g A P I
F o r a >DOS< a p p l i c a t i o n .
;
P r e p a r e d b y Bob S t i m p s o n f o r
7 EXE Magazine ( c ) 1 9 9 6
;
NOTE: T h i s s k e l e t o n example
? code assumes t h a t t h e C:
d r i v e c o r r e s p o n d s t o p h y s i c a l
d r i v e 80h . P r o j e c t code m u s t
v e r i f y t h e t r u e p h y s i c a l h o s t
;

-DATA
F i l e B u f f e r 256 D B ( 0 )
Pa thBuffe r 256 D B ( 0 )

7 e q u a t e s :
TestDrive EQU 03h
P h y s t e s t D r i v e EQU 80h

L o c k P h y s Vo l Q U 4Bh
UnLockPhysVo l EQU 6Bh
EnumOpenFiles EQU 6Dh
F indSwapF i l e EQU 6Eh
GetCurLSta te EQU 70h

Unlocked EQU OFFFFh ; - 1
IOCTLFunction EQU 440Dh
DiskDevice EQU 08h
EnumAlloFiles EQU 0
NoPagerSwap EQU 1
LockLevell EQU 1
LockLevel2 EQU 2
LockLevel3 EQU 3
PermitVal EQU 0010b ; fl a g s

«CODE
PROC Tes tLock

mov a x , IOCTLFunct ion
mov b x , Tes tDr i ve
mov c h , DiskDevice
mov c l , F i ndSwapF i l e
l d s d x , F i l e B u f f e r
c l e
i n t 21h

j c  U n s u p p o r t e d A P I

cmp a x , NoPage rSwap
j n e SwapFi leFound

mov a x , IOCTLFunction
mov b x , Tes tDr ive
mov c h , DiskDevice
mov c l , G e t C u r L S t a t e
i n t 21h

Listing 1 - Sample code to lock the physicaldrive 80h to level 3 and then release it
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j e  A P l I e E r r o r

cmp a x , Unlocked
j n e DriveLocked

; c a l l enumFiles once to
c h e c k no fi l e s opened:

mov a x , IOCTLFunction
mov b x , Tes tDr i ve
mov c h , DiskDevice
mov c l , EnumOpenFiles
l d s d x , Pa t h b u f f e r
mov s i , 0
mov d i , EnumAlloFi les
i n t 21h

; e a l l f a i l s i f n o fi l e s
j n c F i l esOpened

mov a x , IOCTLFunction
mov b h , LockLevel1
mov b l , P h y s Te s t D r i v e
mov c h , DiskDevice
mov c l , L o c k P h y s v o l
mov d x , Permi tVa l
i n t 21h

j e  L o c k L e v e l l F a i l e d

; i n s e r t code t o execute a t
zlevel 1 l o c k on d r i v e 80h

mov a x , IOCTLFunction
mov b h , LockLevel2
mov b l , PhysTes tD r i ve
mov c h , DiskDevice
mov c l , LockPhysVol
i n t 21h

j c  L o c k L e v e l 2 F a i l e d

y i n s e r t code t o execu te a t
; l e v e l 2 l o c k o n d r i v e 80h

mov a x , IOCTLFunction
mov b h , LockLeve l3
mov b l , P h y s Te s t D r i v e
mov c h , DiskDevice
mov c l , L o c k P h y s Vo l
i n t 21h

j c  L o c k L e v e l 3 F a i l e d

; i n s e r t code t o execu te a t
z l e v e l 3 l o c k o n d r i v e 80h

mov a x , IOCTLFunction
mov b x , P h y s Te s t D r i v e
mov c h , DiskDevice
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mov c l , UnLockPhysVo l
i n t 21h

jc  BadUnlock3 to2

mov a x , IOCTLFunction
mov b x , P h y s Te s t D r i v e
mov c h , DiskDevice
mov c l , UnLockPhysVo l
i n t 21h

j c  BadUn lock2 to1

mov a x , IOCTLFunct ion
mov b x , P h y s Te s t D r i v e
mov c h , DiskDevice
mov c l , UnLockPhysVo l
i n t 21h

jc  BadUnlock iToNone

U n s u p p o r t e d A P I :
c o d e h e r e to handle
+ mon-Win95 A P I s u p p o r t

SwapFi leFound:
7a swap fi l e was on t h e
d r i v e s o i t ’ s l i k e l y t o
sbe t h e Win95 d r i v e

A P I e E r r o r :
slock s t a t e c a l l f a i l e d

DriveLocked:
someone b e a t us to i t !
t r y a g a i n l a t e r ?

F i l esOpened :
w i l l s t o p l e v e l 0 l o c k
c o n t i n u e i n 1 , 2 o r 3

LockLeve l lFa i led :
LockLeve l2Fa i l ed :
LockLeve l3Fa i l ed :
#The l o c k i n g a c t i o n
was n o t s u c c e s s f u l
#- r e t r y or abandon

BadUnlock3to2:
BadUn lock2 to l :
BadUnlockitoNone:
#The u n l o c k i n g a c t i o n
; w a s n o t s u c c e s s f u l
#- r e t r y or abandon

ENDP TestLock
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direct access code ‐ failure to observe this
fundamental requirement will cause the
disk to be reported by aswrite-protected or
unavailable. If your programcannot handle
this error state, it will crash.

Deadly embraces
Accessing the disk usingincreasinglevelsof
exclusivity requires careful design of the
code to avoid possible ‘deadly embraces’. In
this scenario, your program requires code
located on the disk, the system tries to load
it andwaits for the disk you havejust locked
to beunlocked, your code keeps waiting for
the new code to be loaded, and there you
stay happily ever after...

As an MS-DOS process you can call the
In t 21functions asyoumight dofor any oth‑
ers, but with the addedeffect that the act of
callingthese newDOSfunctions fromaDOS
session will cause your application to be
made full screen. This is to avoid screen dri‑
ver lockups since nodynamic segment load‑
ing (eg paging a video driver D L L ) can be
carried out when the disk is locked.Only as
an exclusive DOS session will these calls
always work ( ie lock availability is guaran‑
teed) since in the general caseyour DOSses‑
sion will be multi-tasked with the other
processes within the OS.

Other application calls to the locked
drive will be stacked up awaiting for your
code to remove the locks in the sameway as
they were applied ‐ gracefully. If you donot,
Windows 95 will only free the locks when
your applicationends.

Wheneveryou releaseasystemdisk lock,
all pending disk access activities permitted
at the locking level now reachedwill becar‑
ried out by the system. When you need to

use this locking API your ‘well behaved’
Windows 95 program must beaware of this
possible activity and beprepared to tolerate
other disk accesses.

The best way to visualise the locking
hierarchy and the good programmingprac‑
tice required is asapyramidwith aprize at
the top. Youcanonly carry offone prizeat a
time, soyou are continually runningupand
down the locking level pyramid to get the
prizeof exclusive access. Retainingthe level
1 lock ensures you can proceedunhindered,
and careful selection of the other process
permissions when you gained this lock
allows other processes access only whenyou
decide them to be safe. After you have com‑
pleted your prize collecting activi ty you
must then release the final, level 1lock.

Calling sequence
The volume locking API is consistent with
‘Ye Olde DOS’ ‐ logical drives are enumer‑
ated from 1,with 0 being the default drive,
and physical drives are numbered from 00h
to 7Fh for floppy drives and 80h to FFh for
fixed drives. It is therefore important to call
the logical and physical locks using their
applicable numberingconvention.

The API uses the AX, BX, CX and DX
registers plus the carry flag. It may also
modify DS,DI and SI on some calls, soyour
code should save these if they are important
to you. Tables 1and 2 shows register usage.
The API is summarised in Table 3. The
three tables should bea big help because if
you dofinally find theMicrosoft information
carefully hidden among the SDK/DDK for
Windows 95, it is sobadly written that it is
not immediately clear how any of it should
beusedeffectively.

AX cL Function Notes
440Dh 4Ah Lock logicalvolume
440Dh =4Bh Lock physical volume
440Dh 6Ah Unlock logicalvolume
440Dh 6Bh Unlock physical volume
440Dh = 6Ch Get lock flagstate
440Dh 6Dh Enumerateopen files This function should becalled incrementingSI

to retrieve informationonall active filesbut only
on alocked volume since anactive volume may
return i n c o n s i s t e n tresults due t oother
a p p l i c a t i o n s ’disk activity.

440Dh ‐«6Eh Find swap file
GDh ©Ths =eompna

CXis the flush type flag (0flushfilebuffers,
1flushbuffers and i n v a l i d a t ecache)

Table 3 ‐ Volume lockingAPIsummary forgeneric
DOSapplications operating underWindows 95
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The example code in Listing 1 attempts
to lock the physical drive 80h to level 3 and
then release i t . The code first calls the
F i n dSwapF i l e function t o see i f proceeding
with the attempted lock is worthwhile ‐ if
the drive is used for a swap file you cannot
lock it .

If this call returns a cleared carry flag,
then the Ge t C u r r e n t L o c k S t a t e call i s
made to see if any other process has beaten
us to it . Again, if the drive is already locked
at level 1you cannot lock it .

If this also returnsa cleared carry flag,
then the EnumerateOpenFi les function is
called to determine if the volume has any
open files. If the drive hasopen files onit you
could get their names and prompt the user
to close down the applications using them
since you cannot lock a drive with open files
to level 0. Although not strictly required
here, it is shown for completeness.

Finally, if all these actions are success‑
ful, the locks are applied sequentially and
then released in reverse order. Every call to
lockavolumemust bematchedwith acorre‑
spondingunlock call.

This technique allows legacy code to be
modified with minimal impact to allow it to
co-exist safely in a Windows 95 environ‑
ment, and offers hard-pressed project man‑
agers a possible solution to maintaining
some of their old DOScode before they bite
the bullet andordera total re-write. a

BobStimpson is a CharteredMechanical
Engineerwho has longworkedastride the
computingandmechanicalengineering
divide and is currently working on the
development of CADAMexpert systems
operating simultaneously underWindows
95, 3.11andalsoHPUXfor a company in
theprocessproducts industry. Hisother
achievements includemakingradiators run
underwindows at home.
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Big problems are easy to solve; it’s the little details that need attending to,
claims Francis Glassborow. As if to prove the point, Francis follows upwith
a discussion of some of the
details aC++ programmer

has to attend to.

First, something to get your intellect functioning after any seasonal
over-indulgence. What is the problemwith the following code?

agian
walvoid vepat, ()

%; vitwal ~B () Pz}

struchD: public BYwi. puic
Widreport. () const Scout « i « "43,3
vidual ~D() 8 /dovs.nething

=wco

const Leout <«453
//dee wothing,

= nw D,
3 abp =new Dfioo]; Urek of program

I have used s t r u c t s rather than classes to simplify the code and
allow you to focus on potential problems. Leavingcode quality aside,
there are at least two nasty surprises hidden in this code for most
C++ programmers. One case may be less surprising to experienced C
programmers.

A New Year’s resolution
Lookingback over the major time-wasters of 1995I havenoticedthat
many (indeed mos t ) of them have resulted from minor faults in oth‑
erwise good products. WhenI installed IBM’s Warp Connect every‑
thing went fine unti l the final reboot, when it began to report a
problem with starting the network support (drivers etc had appar‑
ently loaded correctly). It took me almost a day to discover that the
3COM driver installed byWarp was a 2.x version, while that onthe
network card’s own disk was for version 3.0. Replacingthe Warp dri‑
ver with the 3COM one fixed the problem,but why was the older ver‑
sion on the Warp CD?

Later I was upgradingto the latest OS/2 drivers for my Diamond
Stealth VRAM card. Everythingwent fine ti l l almost the end, when
the disk I provided in response to a prompt was soundly rejected. It
took me far too m a n y hours downloading alternatives before I
remembered that an earlier version had had specific instructions
regardingthe volume labels of the installationdisks. Usingthe DOS
LABEL command fixed the problem.

Sohereis my NewYear's resolutionfor software developers. Make
sure that all the little details are correct, because if you donot, your
otherwise excellent productwill notbewell received.

Bigproblems are easy to solve. Unusualhardwareconfigurations
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may be beyond your ability to anticipate,
but little things like correct date stamps on
files and supplying complete installation instructions are details you
should get right.

exit(0) versus return 0
In the November issue of EXE, I expressed the belief that calling
e x i t ( 0 ) from m a i n ( ) was the same a s using r e t u r n 0 ; from
m a i n ( ) . I am indebted to Kevlin Henney for providing a counter‑
example. Consider:

awl main Q
i

cha BUFSIZ];Sabetf e )
exit ©);

Perhaps it is ab i teccentric to attachyour own locally-declaredbuffer
to s t d o u t , but no more so than many other techniques that pro‑
grammers occasionally find useful. However it has a vicious sting in
its tail. Your C++ expert reflexively replaces e x i t ( 0 ) ; with r e t u r n
0; to ensure that the stack is properly unwound. Surprise, surprise:
your program may now do anything it likes. You are the arena of
undefined behaviour brought about by a subtle case of ‘hanging
pointer’. Ofcourse, in practice the programwil l continue to behave for
many years, but the defect is there waiting to bite.

What happens on exit
This November, WG21/X3J16 finally realised that the list of things
that happen on exit from m a i n ( ) was poorly ordered. Unti l then,
functions registeredwitha t e x i t () were first called in reverseorder
of registration, followed by destructors for static objects, in reverse
order of construction. It may not beobvious that there is a problem
here,but there is certainly a conceptual error. There is no reason to
distinguish between destructors for static objects and other (explic‑
it ly) registered functions. In Tokyo, the committees took the logical
step and ruled that a l l functions called on leaving m a i n ( ) are
invoked in reverse order of their registration, regardless of whether
that registrationwas via a t e x i t () or implicit,aswith destructors of
static objects.

Actually, C++ does not need a t e x i t ( ) , althoughI think that
using destructors to force execution of particular functions before
leavinga block of code can beoverdone. For example you could write
aclass whose constructor imposes pre-conditions and whose destruc‑
tor imposes post-conditions.Evenin the context ofan exceptionbeing
thrown, such code would always be executed at the relevant place.
This seems to provide new potential for spaghetti code.

Thinking about exceptions reminds me that many programmers
grumble about not having resumable exceptions without asking
themselves what they can do about i t . The Standard C++ Library
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already contains examples of mechanisms for sensible error han‑
dling. Take a look at the mechanismfor dynamic memory allocation.
Many programmers focus on the fact that, by default, new throws an
out-of-memory exception when unable to allocate memory. However,
they might be better o f f considering the potential provided by
new_handlers.

Exceptionsareoftendescribedasasolutionto the problemofcode
detecting a problem but not knowinghow to solve it. The problem is
thrown from its point of detection to a point of solution. But excep‑
tions are not the only way of handling abnormal conditions, and in
many cases should be a last resort. At the point that the problem
occurs the programmer has a choice between throwing an exception
and calling a handler. Where appropriate, the use of a handler is
preferable,asthis allows the user to attachasuitable function, which
could then throw an exception if that were how the user wanted to
handle the problem. I will come back to this later in the year.

Linkage problems
In last month’s column, I was mooting the use of template classes to
provide file-specific information. RolandPerera,EXE’s resident C++
apprentice guru/an interestingoxymoron - RP],spotted a flaw in the
code presented.The rulesofC++ require notonly that non-type para‑
meters of template classes beof built-inor pointer type, but also that
they have external linkage. (Actually the distinction between exter‑
nal and internal linkage was an early C hack to help the dumb link‑
ers of the 1970's, but that’s yet another story.) In order to avoid
breaching the One Definition Rule my c h a r * pointer initialised to
__FILE__ hadto be s t a t i c (ie have internal linkage).The Borland
compiler I tested the code on was quite happy because it instantiates
templates at the pointofdeclaration,but unfortunately this is not the
way C++’s model of template compilation works. With separate tem‑
plate compilation the s t a t i c variable is not acceptable. However,
there is a fix for this problem, and one that is powerful enough to
enable WG21/X3J16 to use to abandon the distinction between inter‑
nal and external linkage. We need to use an unnamed namespace.
The following modifiedcode should dowhat I wanted:

In file pause.h:

template < const char* file>

a r d Pose £
Pause () feout«file« endl;3
~Tause () tcout « file«

; Nglabals destroyed" «endl;§

And in each .cpp file:

Hindude "pavse.h"
hawespawe

ae chav‘ (]=_FiE_;
: Pause<upt;
Untilcompilerscorrectly implementnamespaces it will bedifficult to
check suchcode. I will not besurprised if this still needs some work.
Forexample, I am not sure if I needto add e x t e r n before the c o n s t
c h a r to force external linkage. It will bepretty silly if this is needed
becausethe whole pointof an unnamednamespaceis that it prevents
identifiers from being referenced from outside the translation unit,
without resortingto the hackery of internal linkage.
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Last month’s problem
If you remember, last monthI asked you to think about the following
two functions:

wai test Goad ete ¥cp, wt * ip){
p+= Feipoo a i)

or test. (condti * ip, ottee%d", *cip);
pretap

Did you spot the problem? It is often called the aliasing problem
because it arises from the fact that a single object may bereferred to
by more than one name. When the compiler compiles either of the
above it cannot assume that ip and c i p point to different storage (ie
refer todifferent lvalues). In t e s t 1(), it must re-fetchthe value held
in * c i p before printing i t , even though the value is apparently the
one fetched for the previous line. In t e s t 2 ( ) the compiler can
securely optimise away the second fetch because it can determine
that the value of * c i p cannot havechanged.

This is a nasty little problem in C, and one that WG14/X3J11has
chosen not to fix. (Remember, they hate new keywords and the pro‑
posed solution involved the introduction of n o a l i a s . ) In C++, with
c o n s t reference parameters substituting for value parameters, the
problem is even worse. Forexample,how is the compiler to know that
code such as:

Void alias Const: Myipe &wt, int &ir)
4

ir=4;
idiar cole

does not hide a quiet change to an i n t member ofmt?DidI hearyou
say that the compiler can see that M y Ty p e does not contain an i n t ,
or that we could makea rule which says that the compiler can
assume that private data cannot be aliased? Bad luck - the object
bound to mt might not be a MyType , but instead something derived
from M y Ty p e . This is deeply unpleasant. If a function has a non‑
c o n s t reference or pointer parameter, then writing to the parame‑
ter’s referent can potentially alter the state of the function’s c o n s t
parameters. I am tempted to suggest that changing the state of a
c o n s t & parameter via a non -cons t (partial) alias should be ruled
as havingundefinedconsequences, but I am notcertain.What do you
think?

Solving problems like this one can consumea great deal of time
when specifying a language. In real programming they hardly ever
bite. In a way, this is even worse news, because when they do bite
they are very difficult todiagnose. a

Association of C/C++ Userssubscriptions: individual£14, student
£7, corporate £75, Overload & C++ SIG£15 (+ACCUmembership).
Forfurther informationabout ACCUwrite toFrancis Glassborow,
64SouthfieldRoad, Oxford, OX4 1PA, ring01865246490oremail
(without contents) info@accu.org.
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From rough layout to final printout, Doc-To-Help offers tools to Speed and Facilitate
every aspect of document and Help authoring. Doc-To-Help customises Microsoft
Word for Windows to create a graphical authoring environment that allows
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When your program crashes
and you have no idea where
the bug hides, a debugger is

of little use. DaveJewell
reviews Borland’s

CodeGuard V1.0, a ‘bug
locator’ for BC++.

ost respectable
Windows devel‑
opment _ sys‑
tems comewith
some sort of

debugger. Borland supplies Turbo
Debugger forWindows while Microsoft pro‑
vides a copy of its CodeView system. Differ‑
ent debuggers have differing strengths and
weaknesses butmost of themhaveone thing
in common - they’re built on the assumption
that you know approximately what sort of
bug you're dealing with and where it’s
located. The basic idea is that you step
througha relatively small chunk of code,
examining variables and setting break‑
points until you’ve found exactly what’s
goingwrong.

Now admittedly, this is something of a
sweeping generalisation, but it’s largely
true. A debugger can only help if you have
some idea of what you're looking for, and
roughly where the problem can be found.
This isn’t too much of a problem if you’ve
written the program yourself, but it can be
hell when you're trying to debug someone
else’s code, or when you're faced with moun‑
tains of C++ code that have been generated
by your friendly neighbourhood Wizard or
Expert.

CodeGuard and BoundsChecker are
designed to address this sort of problem.
Traditional debugging tools such asTurbo

CodeCodeGuard prowdes support for run-time debugging of Windows and
EasyWin appications d e v e l o p e dwth Borland C++ compilers
Choose the CodeGuard option in Target xpen to link CG16.UB to your

w h a t

For more information onCodeGuard, see the following topics

Figure 1 - CodeGuard integrates seamlessly intoBorland’s TargetExpert andhelp
system. It’spartly as a result of this integration thatyou needa reasonably recent
version of BorlandC++, since only the later stuffhas the neededhooks

Vol 10-Issue 8 / January 1996 EXE: The Software Developers’ Magazine

R E V I E W S

CodeGuard
Debugger and CodeView are great for find‑
i ng out exactly what’s gone wrong, but
they're no t so good as bug locators. That’s
whereCodeGuardandBoundsCheckerexcel
‐ these products lu rk in the background
waiting for somethingto gowrongandwhen
it does, they pinpoint the problem. Bounds‑
Checker was reviewed in the July ’95 issue
ofEXE. In this article, wetake a look at the
relatively newCodeGuard system.

CodeGuard for BorlandC++ 4.5
As the name suggests, CodeGuard is aimed
fairly and squarely at Borland C++ pro‑
grammers. Unlike BoundsChecker, it won’t
work with any other development system. It
should also be said right at the start that
CodeGuard is ‐ at present time ‐ for debug‑
ging 16-bit applications only. A 32-bit ver‑
sion of CodeGuard will be released around
the same time that BorlandC++ 5.0 (the lat‑
est invocation of Borland’s flagship develop‑
ment system) starts shippingandboththese
products are scheduled to beavailable early
1996.Of course, if you’re stuck with a really
intractable bug in your 32-bit software and
you need to find the problem now, there’s
nothing to stop you from recompiling your
application for 16-bit (you did write it in a
portable way, didn’t you?) and going bug‑
huntingwith 16-bit CodeGuard.

CodeGuard is quite fussy about which
particular version of Borland C++ its going
to use.Although the blurb on the box states
‘requires Borland C++ 4.5’, you actually
need 4.51 as an absolute minimum. Fortu‑
nately, the CodeGuard CD includes a patch
utility to upgrade your development system
to version 4.53. This all sounds rather won‑
derful, (especially if you happen to bestuck
with 4 . 5 ) but the patch utility is anything
but wonderful. It can’t be used under Win‑
dows NT, requires you to enter a series of
arcane arguments on the DOS command
line ( i t took meseveral goes to get this right)
and can take anythingfrom twenty minutes
to two hours to do the business. It actually
took jus t over twenty minutes on my
DX4/100.Youmust perform the patchbefore
try ing to install CodeGuard itself, a fact
which isn’tmentionedin the documentation.

Once you've patched your development
system, installing CodeGuard is relatively
uneventful although you do get all sorts of
dire bleatings about the need to boot from a
‘clean’systembefore continuing. I decided to
ignore the warnings of impending doom, l i t
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CodeGuard’s hallof shame
CodeGuard can detect a wide range of programming bugs and run‑
time errors. This section lists some of the types of problems that
CodeGuard detects. :

® Memory overruns. This is the classic problem of trying to copy a
21character string intoa20characterbuffer.Whena programis
compiledwith the CodeGuardoption enabled, the compiler gen‑
erates special descriptor informationwhich specifies the size of
each global or localvariable. When the program actually exe‑
cutes, these descriptors are made available to the CodeGuard
versionoftheRTLsothat the wrapper aroundst repy, for exam‑
ple, can determine if a memory overrun is going to occur.

@Access to deallocated memory. CodeGuard keeps track of what
memory is allocated, unallocated or has been deleted. Any
attempt to access unallocated/deallocated memory, or deleted
C++ objects results in a run-time error. Attempting to access
deleted objects is acommon problem in C++ programs. A nice
feature here is CodeGuard’s ability to show you where a memory
blockor objectwas first allocated(andsubsequently deallocated)
whensuchan erroroccurs.

© Memoryand resource leaks. Another classic problem is the failure
to deallocate all memory or resources that have been allocated.
CodeGuard will even detect ‘mixed library’ anomalies where you

allocate aresource in a DLL usingastatic version of the RTL and
then try t odeallocate i ti nyoura p p l i c a t i o nusing a dynamic RTL.

@Functionparameterandreturnverification.Asmentionedin the
main text, CodeGuard can perform input parameter validation
onall RTL calls and many Windows API calls and will validate
returnvalues for success or failure. The configurationutility(see
Figure 2)can beusedto enable/disable validation ona function
by functionbasis,andto enable loggingof specifiedcallsfor later
examination.

@This’pointerverification.WithCodeGuardenabled, the compiler
will generate special prologue code for every C++ member fune‑
tion. This performs automatic validation of the implicit ‘this’
pointeronentry to every memberroutine.Thus,if anobjectrefer‑
ence gets trashed, a C++ program will catch the error very quickly.

@ Systemexceptions. CodeGuarddetectssystemexceptionssuchas
DividebyZero,GeneralProtectionfault,CoprocessornotPresent.
Unfortunately, this doesn’t work properly under Windows 95
becausethe newoperatingsystemgets to traptheexceptionitself
and prevents CodeGuard from detecting it.In such cases,Bor‑
landrecommendrunningyour programunderNT orWindows3.
in order for CodeGuard to trap the exception and make more
diagnostic informationavailabletoyou.

the blue touch‑
paper and kicked
off the install.
Everything went

fine, but I was left
with the overall

impression that Code‑
Guard’s __installation

process isn’t up to Borland’s
usual standard.A full instal‑
lation of CodeGuard 1.0
takes about 9 MB. As a

bonus, a second CD is included in the pack‑
age ‐ Borland Programmer’s Resource CD.
This is basically a compilation of developer‑
oriented shareware and freeware taken
from InfoMagic’sCICA distribution.

Seamless integration
The installation completed, I fired up my
shiny new 4.53 IDE and looked around to
see what was different. (Borland states that

_ s t r e p y p r o c f a r
1 .0299  55
1.029A 8B EC
1 . 0 2 9 ¢ 6 8 5A57

p u s h  b p
mov bp,sp
p u s h s e g _ _ o r g _ s t r e p y

1 .029F 6 8 07CE push o f f s e t _ _ o r g _ s t r o p y

1.02A2 9A FFFFO00S c a l l f a r p t r _CG_STRCPY
1.02A7 83 C4 04 ada s p , 4
1.02AA 5D p o p bp
1.02AB CB r e t f t

_ s t r e p y endp

Listing 1‐ strcepy replacement routine
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the 4.53 patch should be replaced by a nor‑
mal system upgrade as soon as possible, so
presumably it’s only 4.5299 or some similar,
but it does include new import libraries and
header files for Windows 95.) Like Power‑
Pack for DOS, CodeGuard integrates seam‑
lessly intothe BorlandIDE,installinga new
checkbox for CodeGuard into the TargetEx‑
pert (see Figure 1). In the same way, Code‑
Guardalso integrates neatly into the on-line
help system.

File Help CodeGuard Configuration EABC4\BIN\UNTITLED.CGI

Abigbenefitof CodeGuardis its ability to
r u n entirely within the IDE, making for a
very quick and convenient debugging ses‑
sion. You can jus t click the CodeGuard
checkbox in the IDE,thenbuildand r u nyour
application. When something goes wrong,
CodeGuard pops up a dialog box which dis‑
plays information on the nature of the error,
at the same time the editor window high‑
lights the offending line of source code to
show you exactly where and how the prob‑

Proteences| Resource Options |Function Overides|

Figure2 - Usingthe supplied utility, you can configure CodeGuard on a function
byfunction basis. You can also turn onloggingfor specific routines andeven turn

offCodeGuard altogether without havingto rebuild the executable
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C++ Video - New & Emerging Features - 1995
This highly rated video thoroughly explains important new C++
concepts such as exception handling, run t i m e type identification,
namespaces and The Standard Template Library.

p o p _ h e a p ( v. b e g i n ( ) ,  v. e n d ( ) ,
less<int>Q4

v.pop_back ( ) ;

v.push_back(" 2);

push_heap(v.begin() ,  v
l e s s <

The course includes hundreds of code samples, diagrams and
a n i m a t i o n s together with the full STL source code o n disk, and a
large number of examples.

Comprising over 7 hours ofdetailed explanations, you will find that
“New & Emerging Features” holds your attention right to the last
minute, and is definitely an opportunity n o t to be missed.
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worldwide standard
for creating graphical
installations on a wide
range of platforms.

With InstallISHIELD you
can create bullet-proof,
professional installations
for your applications.
Quickly!

InstallISHIELD has been proven on more than 20,000 installa‑
tions, with nearly every combination of software/hardware used
in the PCenvironment and is used by companies such asNovell,

Lotus, Informix & Symantec.

With built in high performance file compression, auto-system

information checks and impressive functionality and
performance can you affordto miss out...?

To Order or for further Info call:
Tel: (44) 181 316 5001
Fax: (44 ) 181 316 6001
Fast Facts Service - see page 82
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Brier as CALL TODAY TO GET STARTED.

C O M I N G S O O N T O U N I X !

* Procedure tagging
+ Syntax color-coding, e x p a n s i o n , and indenting
+ SmartPaste reindents pasted or dropped

source code according nesting level
* Compiler error process ing
* Entire manwal on-line
+ Multiple clipboards
+ CUA, Brief, Emacs, a n dVI emulations
* Contigurable menus and buttons

* Object oriented C- style macro language
and DLL interface

* Incremental search/search & replace
* Drag & drop editing
* Line, column, character selection
+ Spell check comments & strings
* Clipboard Inheritance” (patent pending)
* Undo/redo to 32,767 steps
* Built in dialog editor
* Interactive file compare
* Programmable file manager
+ Macro recording
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SOFTWARE

DemoSHIELD

DemoSHIELD consists

of several VISUAL tools
to assist you in visually
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for DemoSHIELD are

creating stand alone or
interactive product
demo’s, computer based
training programs, integrated product tutorials, presentations,
self running trade show displays.

With DemoSHIELD the screen, keyboard and mouse are interac‑
tive input and output devices. Your customers actually interact
with the demo! They respond to it and it responds to them.

DemoSHIELD will allow you to import .RTF text files, import
.BMP and .WMF files, include .WAV files etc...

For all your development
software needs!



To get some idea of how CodeGuard works ‘behind the scenes’, I
compiled one of the sample programs, g e n e r a t e da map file, and
took a lookat the r e s u l t i n gcode usingthe ever-faithful ‘Windows
Source’disassembler from VCommunications.I examinedthestate
ofplayfor thesimplecase ofabufferoverrun‐ attemptingto write
_alarge string intoasmallbufferusingtheRTLs t r ep y routine.

Eachand every original RTL routine in a CodeGuard-enabled
program is renamed so asnot to conflict with the CodeGuard wrap‑
perfunctionof the same name.Forexample, the s t r e p y routine,
whichcorresponds to a function called _ s t r c p y at the level of the
run-time library is now replaced with a function called
____org_strepy. (That’s three underscores before the function
name). If youwanted to performaCodeGuard-proofstringcopy in
_your program, I guess you could do so by calling this function
directly,butwithout the initialunderscore.
_ Thecode for the replacement s t r c p y routine looks like the one
in Listing1.T h i sisthe code that’scalledwhenyou invokethe s t r ‑
‐opyroutinein aCodeGuardenabledprogram.Basically,all it does
‘ispush theaddressof the original s t r c p y routine onto the stack
(so that it can beexecuted fromwithinCodeGuard) and then calls
thecons spiaceonependpo in tin CodeGuard itself.

mentation it ht Cetitself doesn't actually get

How doesit work? Apeek behindthe scenes...

R E V I EWS

to one of numerousentry points in @DLL called CG16.DLL. This
DLL i sa c t u a l l yquite large: 330 KB.O fcourse, i tdoesn’t get any
smaller evenwhenyou'reonlydevelopingasmall;
cation. Given this sort of implementation, you should | able to
appreciate why CodeGuard will only work with large memory
modelapplications! It alsoneedstobeborneinmindthat if youare
going to ship CodeGuard enabled applications to your end users,
you'll alsohave togive thema copy of this rather largeDLL,some‑
thing that doesn’t seem to bementioned in the documentation ‐ at
least, I haven't found it .
This leaves the question of where CodeGuard picks up its

debugging information, the type and size descriptors for the pro‑
grambeing‘guarded’,andsoforth. Although I haven'tverifiedi t ,I
imagine that this is all part of the debug informationthat’s tacked
onto the end of the .EXEfile image by Borland’sdevelopment sys‑
tem. However, even after running TDSTRIP, CodeGuard still
appeared tooperate asadvertisedsoperhaps this informationisn’t
strippable in the normalway.

Finally, there is one other good reasonfor not s h i p p i n ga Code‑
Guard-enabledapplication.Suchanapplicationis veryeasyto dis‑
assemble since every single call to an RTL function is visible to a
disassembler. It’sevensimpler than usualto figureoutwhat your
applicationisdoing.
You'vebeenwarned...

lemoccurred.All
this happens
without making
any change to

the source code of
your application.
Among other things,

building a ‘CodeGuard‑
enabled’ application will
cause your code to belinked
with a special version of the
run-time library (RTL) . The
CodeGuard version of the

RTL includes validation of both input para‑
meters and function results and optionally
triggers aCodeGuard error in the right cir‑
cumstances ‐ or wrong ones, depending on
your point of view! Many Windows API calls
are validated in the same way as for the
RTL. Note, though, that CodeGuard is only
available to large memory model applica‑
tions ‐ this is the only memory model for
which CodeGuard-enabled run-time
librariesare provided.

To change CodeGuard’s behaviour on a
function by function basis, a configuration
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util ity is provided. You can specify which
RTL or API calls you wish to write to a log
file, and you can se t up other aspects of
CodeGuard’s behaviour such as whether to
log multiple errors , whether to write errors
to the AUX device and so forth. All configu‑
ration information is stored ina file with the
extension .CGI and the same name as your
application. When the CodeGuard-enabled
RTL in you r program star ts executing, it
looks for and loads the configuration infor‑
mation from this file.

The benefit of this approach is that you
can set up different configurations for dif‑
ferent applications. You can run a Code‑
Guard-enabled application outside the IDE
andeven ship it in that s ta te , although run‑
t ime performance wi l l be somewhat
reducedbecauseof the increasedRTL over‑
heads. ( A n d see my warnings about adopt‑
ing this approach in the box entitled ‘How
does i t work? ’ ) The benefit for your cus‑
tomers ( a n d for you ) is one of improved
error reporting, and at the end of the day,
CodeGuard can be completely disabled by
making a one-line change to the .CGI file.
The current cost of CodeGuard is £69, and
you can get more details from Borland on
0800 973139. a

DaveJewell is a freelance consultant,
Windows developer and technical journal‑
ist. He is writing a n ew book about Delphi
components to bepublished in early 1996.
You can contact Dave asdjewell@cix.com‑
pulink.co.uk.
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Game Graphics in C++ reviewed byColin Smith
Only 33 pages of this book actually explain
something; the rest is code. More than half of
these code pages are static arrays of numbers
that define sprites. I haven’t seenso many
printednumberssince the daysoftheSpectrum,
when magazines printed machine-code listings
asblocks of numbers! Sowhen it comes down to
i t , you are basically gettinga C++ bit-plane ani‑
mationclass (roughly28pages), anda sprite edi‑
tor (60 additional pages).

The code makes use of the standard VGA
graphics mode (640 x 480 pixels in 16 colours).
Theauthor'sjustification for choosingthismode
is that 320 x 200 pixels in 256colours is ‘blocky’.
He neglects the fact that the majority of games
in the real world douse 320x 200 x 256.

The bit-plane animation class has a major
flaw in its design: each sprite has only one
colour. A big deal is made about moving a
three-coloured sprite around the screen. This
‘technique’ consists of creating three separate
sprites (each oneof a different colour), and dis‑
playing them at the same positionondifferent
VGA planes sothat they overlap, thus fudging
the desired effect.

LenDorfman totally avoids the issue of sprites
overlapping a background or other sprites:
there is notransparent bitingor double-buffer‑
ingcode. Insteadherelies onthe planingeffect
of the VGA graphics mode to allowa sprite on
one plane topass one ona different planewith‑
out beingaffected. For sprites that exist on the
same plane, it’s tough: ‘I chose speed...over
object flutter.’

The sprite editor uses a text video mode, so
the ‘pixels’ are rectangular,makingyour sprite
look as if it’s been in a torture chamber. Sprites
are limited to 47 x 46 pixels and four colours,
which happens to coincide with the number of
VGA planes available. In the author’s own
words, ‘it’s a tad kludgy’.

The code uses a strange mix of inline_asm,
int86XXcalls, andexternal assembler. Dorfman
makes unnecessary calls to external assembler
routines,the majority ofwhich could easily have
been accomplished with int86XXcalls.

The lastdemo program completes the maze
game ‘chase the ghosts’ begun in previous
examples. The game consists of amaze made
ou t of four squares, pacman monsters ( t h a t

Advanced Windows The Developer’s Guide to the Win32 API
Advanced Windows is
one of those whoppers,
almost a kilo-page long,
suitable for being that
handy book under your
wrist to stop you getting
RSI. It covers several
core Win32 API areas,
as implemented in Win‑

dows95andNT.The codeexamplescomeonthe
not-quite-so-large 4MB CD-ROM, with exe‑
cutables for x86,MIPSandAlpha architectures.

The book assumes that you already know
Win16 andWin32 basics. It’sbasedonWin32's
C interface and not on C++ or MFC. However
donot dismissAdvanced Windows for this rea‑
son, as it certainly helps to know what’s going
underneath the bonnet. The book does cover
processes and threads, synchronisationmecha‑
nisms, thread local storage (TLS),memory ( v i r ‑
tual memory, memory-mapped files and
heaps), message handling, local input states,
DLLs, files, exceptions and Unicode. It does
not cover the registry, VxDs, named pipes,
graphics, ODBC, OLE, OCXs,MAPI,TAPI...
Advanced Windows identifies 16- to 32-bit
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porting issues, pointing out which 16-bit func‑
tions are available in Win32 but won't work as
expected. It highlights the differences between
Windows 95andNT,and the minordifferences
between NT platforms. Al l Win32 functions
exist in Windows 95, it’s just that some aren’t
implemented. I understand that there are
functions inWindows 95that aren't in NT 3.5x
yet. There’s lots of wacky functionality: for
instanceyou can ask fora file to bemoved, but
only at the next system re-boot!Win32 is not a
ReducedAPIOS.

As well as full coverage of relevant topics
and programming implications, Richter comes
up with several example scenarios to show you
when to use the available functions.

One example of thread synchronisation cor‑
rects bugs in anearlier edition of the book.This
just goes toshow that usingall these terrific new
features is fraught with danger. Moving to
event-driven programming wasa big step, but
usingco-operatingthreads, processes,DLLsand
asynchronous I/O seems almost asdifficult, not
to mention long filenames, Unicode and OLE.
Forexample,you shoulddesign aDLLsothat it
cancopewithbeingcalledfrommultiplethreads

EXE: The Software Developers’ Magazine
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have two animation frames), a tank (w h i c h
defies description) and bullets. Because of the
animation scheme adopted, the ghosts demate‑
rialise ‐ ie flicker ‐-when they get close to each
other, and when the tank shoots, the ‘bullet’
seems to come out of thin air because it is mis‑
alignedwith the tank sprite’s barrel.

This book doesn’t really tackle any game
development fundamentals. There isn’t asingle
diagram or class hierarchy ‐ you expect this
sort of thingwhen you're dealingwith graphics
andC++ topics. Dorfmanalsokeepsapologising
for havingdone things the way he has ‐ there
are some strangejustifications indeed.

x Verdict: one to avoid

Title: GameGraphics in C++
Author: LenDorfman
Publisher: McGraw-Hill
ISBN: 0-07-911951-4
Price: £28.95
Pages: 386(softcover)withcodedisk

reviewed byChris Cant
within a process. However using the recom‑
mendedthread local storage (TLS) to do this has
itsproblems,asWin32does notmakestatic TLS
work i f the DLL was loaded with L o a d L i ‑
b r a r y . I could not find this information in the
VC++ 2.2 on-line help files.

While partly aimed at movingyou from 16‑
bit to 32-bit programming,AdvancedWindows
does not cover enough of the newAPI to do this
job completely. However it will help you with
the nitty-gritty of advanced Win32 develop‑
ment, and give you some pointers into that 38
MB Win32 on-line help file. Can someone pro‑
duce anAPI chart for Windows,with a count of
functions in eachAPI, aVenn diagram...

Verdict: Recommended, if y o u need
to use advancedWin32 features

AdvancedWindows TheDeveloper's
Guideto the Win32 API
Jeffrey Richter
MicrosoftPress
1-55615-677-4
£41.99
930 (withCD-ROM)

ISBN:
Price:
Pages:
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Visual Internet Toolkit
Save months of TCP/AP programming!

Fillin properties

Distinct FTP OLE Custom Control Properties

Login | FieTranster| Directoy|
[redstnctcomHost Name:

OLE Custom Controls
Just ask any OCX expert. With Distinct’s Visual
Internet Toolkit, adding TCP/IP connectivity to your
application is not much farther than adrag-and-drop
away. Whether you need a customised FTP client or
any other Internet application, you can simply
embed anOCX into your program and Visual
Internet w i l l do the rest. It’s that easy. And
you'll have great looking, powerful applications.

Protocols
©WindowsSockets ¢Telnet
TCP/UDP/ICMP ¢VT220
©PPP/SLIP/CSLIP WinSNMP
E-mail/SMTP ONC RPC/XDR
©POP2/POP 3 °
©News/NNTP ©rexec
F IP ©rlogin
¢ TFIP ersh
eTCP Server And many more

Interfaces* Environments
©32bit (95 and NT) eVisual Basic
©16bit (Windows 3.x) ¢ Visual C/C++
C++ Class libraries ©Delphi

e DLLs ©C/C++
© OCX'’s Access
VBX's ©FoxPro

Done!

Object | Command! ~
P r i v a t e S u b Commandi_Click()

* C o n n e c t t o t h e F I P S e r v e r
F T P C l i e n t . A c t i o n = ACTION CONNECT
* T r a n s f e r Remote F i l e t o y o u r m a c h i n e
F T P C l i e n t . F i l e A c t i o n = FILE_ACTION_GET

32Bit Performance
The power of our new 32 bit Visual Internet Toolkit
is simply unsurpassed. More custom controls. More
protocols. More sample code. More Documentation.
Which makes your job easier and leaves the
competition in the dust.

“ a adistinct
001.408.366.8933
Fax: 001.408.366.0153
E-mail: exe@distinct.com
Fastfacts: 001.408.366.2101

Distributed by:

HIGHLANDER
SoftwareLia
Tel: 0181316 5001
Fax: 0181 316 6001 _

© CIRCLE NO. 478



The Software Training Guide

elcome to EXE's Software Tra in ing Guide, containing coursesf r o m January to June 1996. We a l l
know the importance of p r o p e r tra in ing, especially in the software development field. Make a good
start to the y e a r by establishing a t ra in ing schedule fo r 1996. The course categories a r e defined

below - s imply look up the subject below and t u r n to the relevant page to fi n d course dates, details, loca‑
t ion, company and cost. The company a n d contact details a r e at the bot tom of this page.

Databases ...
Groupware and Office Systems ...
G U I Development
Internet
Languages
Management ....

PC Support....
Pro ject Management
Qual i ty Assurance.
Systems Analysis .....
Systems Management..
Test ing

D M OWo o s s c s a s c c a s z s cassccacsestitubsvasssescseavotaves

Windows and Windows NT Suppor t ..
Windows NT Server .
Windows Support

TRAINING COMPANY CONTACT DETAILS
In formator
59 New Kings Road, London SW6 4SE Tel: 0171 4055115 Fax: 0171 3715005

Kibworth ComputerTra in ing
68 Springfield Crescent,Kibworth Beauchamp, Leicester LE8 0L11
Tel: 0116 2792653 Fax:0116 2792653 100537.2133@compuserve.com

LTRE Learn ing Tree International
3 Swan Court, Leatherhead, Surrey KT22 8AD Tel: 01 |364600 Fax:01372 364611

QA Tra in ing
Cecily H i l l Castle,Cirencester, GL7 2EF Tel: 01285 655888 Fax: 01285 650537

U n i
sys Education Cent re , Fox Mi lne, Mil ton Keynes, Bucks MK15 ODN Tel: 01908 213000 Fax:01908213030
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The SoftwareTrainingGuide
: 15/1 Developing Applications inMSAccess 3 MiltonKeynes UNIS = 775

Client/Server 751 ProgrammingwithMSAccess 3 Gly PRIN 665
Date Title Days Location CompanyCost£ 22/1 Database Design for DB2 3 Milton Keynes PLAT 750
TBA SQL Fundamentals 1 Milton Keynes UNIS 295 22/1 Application Development UsingMSAccess 4 City PRIN 1180
TBA ObjectOrientedAnalysis &Design 3 Milton Keynes UNIS 985 22/1 The KiowDelphi Course 5 MarketHarb. KIBW 1100
TBA Delphiclient/server applicationdevelopment 5 MarketHarb. KIBW 1025 23/1 DB2V4ImplementationTechniques 3 Milton Keynes PLAT 890
8/1 SystemAdmin for MSSQL Server for MSWin NT 5 Hammersmith PRIN 1475 23/1 Sybase DatabaseAdministration 4 London QATR 1165
8/1 SQL Server Database Implementation for NT 5 Hammersmith PRIN 1475 29/1 What's newwith DB2V3 1 Milton Keynes PLAT 270
9/1 Application Development UsingBorlandDelphi 4 Cirencester QATR 1195 1/2 ‐ Introduction to DB2 2 Milton Keynes PLAT 475
9/1 Client/Server DesignUsingRelationalMethodology 4 London QATR 1295 5/2 PL/SQL for ORACLE 1 Milton Keynes PLAT 299
11/1 Client Server Fundamentals 2 Milton Keynes UNIS 695 5/2 Delphiclient/server application development 5 Market Harb. KIBW 1025
11/1 Client Server Fundamentals 2 Milton Keynes UNIS 695 7/2 Microsoft SQL Server &Transact-SQL Programming 3 Cirencester QATR 895
15/1 SQLApplication Programming for DB2 5 Milton Keynes PLAT 1100 12/2 Programmingwith MSAccess 3 > Hammersmith PRIN 885
22/1 PowerBuilder4.0 Fundamentals 4 Milton Keynes PLAT 1100 12/2 Application Development UsingMSAccess 4 Hammersmith PRIN 1180
22/1 SQL Server 4.2 DatabaseAdministration 5 Milton Keynes UNIS 1195 12/2 DatabaseAdministration for DB2 5 Milton Keynes PLAT 1100
22/1 SystemAdmin for MSSQL Server for MSWin NT 5 City PRIN 1475 26/2 Programmingwith MSAccess 3 City PRIN = 885
22/1 ORACLE Basic Design&Development 5 Milton Keynes PLAT 995 26/2 Programming in MSAccess 3 Milton Keynes UNIS 760.
22/1 SQL Server Database Implementation for NT 5 City PRIN 1475 26/2 Application Development UsingMSAccess 4 City PRIN 1180
23/1 Object Oriented Progwith Gupta SQLWindows 4 London QATR 1175 4/3 DevelopingApplications inMSAccess 3° Milton Keynes UNIS = 775
25/1 Client Server for Business Managers 1 Milton Keynes UNIS 295 4/3 DB2 V4ImplementationTechniques 3 Milton Keynes PLAT 890
29/1 EffectiveGUI Design 1 Milton Keynes UNIS 325 = 4/3_‐“ The Kibw Delphi Course 5 MarketHarb. KIBW 1100
29/1 Client Server Concepts &Components 2 Milton Keynes PLAT 550 18/3 Paradox 3 MarketHarb. KIBW 650
5/2 SQLServer Database Implementation for NT 5 Hammersmith PRIN 1475 4/4 _ Introduction to DB2 2 Milton Keynes PLAT 475
5/2 Delphi client/server application development 5 MarketHarb. KIBW 1025 15/4 DB2 V4 ImplementationTechniques 3 Milton Keynes PLAT 890
5/2 SystemAdmin for MSSQL Server for MSWin NT 5 Hammersmith PRIN 1475 15/4 DatabaseAdministration for DB2 5 Milton Keynes PLAT 1100
6/2 ORACLE Reports2.5 for Developers 3 Milton Keynes PLAT 675 16/4 Sybase DatabaseAdministration 4 Cirencester QATR 1165
12/2 ORACLE 7Server for Developers 4 Milton Keynes PLAT 850 22/4 Database Design for DB2 3 Milton Keynes PLAT 750
19/2 SQLServer Database Implementation for NT 5 City PRIN 1475 ‐ 13/5. Introduction to Microsoft Access 2 Ascot QATR = 495
19/2 SystemAdmin for MSSQLServer for MSWin NT 5 City PRIN 1475 20/5 DB2V4ImplementationTechniques 3 MiltonKeynes PLAT 890
21/2 Client/Server Computing 3 Ascot QATR 995 22/5 Microsoft SQL Server &Transact-SQL Programming 3 Cirencester QATR 895
22/2 Re-engineering Fundamentals 2 Milton Keynes UNIS 695 18/6 Sybase DatabaseAdministration 4 Cirencester QATR 1165
28/2 Windows for Developers 1 Milton Keynes UNIS = 325
292 Relational DataDesign 7 Viton Keynes INS a5 Groupware and Office Systems
4/3 Client Server Concepts &Components 2 Milton Keynes PLAT 550 Date Title Days Location Company Cost£
4/3 Advanced SQL&Tuning Techniques 4 >Milton Keynes PLAT 975 2/1 Lotus NotesApplication Development | 2. City PRIN 590
11/3 Client Server for BusinessManagers 1 Milton Keynes UNIS 295 2/1 Supporting MSExcel 3 Hammersmith PRIN 885
14/3 SQLApplication Programming for DB2 5 Milton Keynes PLAT 1100 2/1 Supporting MSWord 4 Hammersmith PRIN 1180
12/3 EffectiveGU! Design 1 Milton Keynes UNIS 325 8/1 ‐ Lotus Notes Basic Concepts 1 Hammersmith PRIN 295
18/3 PowerBuilder4.0 Fundamentals 4 Milton Keynes PLAT 1100 8/1 __ImplementingMSMail 5 Hammersmith PRIN 1475
26/3 Object Oriented Progwith Gupta SQLWindows 4 Cirencester QATR 1175 9/1 _Lotus Notes Technical User 1 Hammersmith PRIN 295
9/4 PowerBuilder4.0 AdvancedTechniques 4 Milton Keynes PLAT 1100 10/1 Lotus Notes Systems Administration | 3 Hammersmith PRIN 885
7/5 Application Development UsingBorlandDelphi 4 London QATR 1195 15/1 Groupware andOfficeSystems System Admin 2 2 Milton Keynes UNIS 660
20/5 PowerBuilder4.0 Fundamentals 4 Milton Keynes PLAT 1100 15/1 Lotus NotesApplication Development| 2 Hammersmith PRIN 590
22/5 Client/Server Computing 3 London QATR ‐995_~‐- 15/1 Supporting MSExcel 3 City PRIN 885
28/5 Object Oriented Progwith Gupta SQLWindows 4 London QATR 1175 15/1 Supporting MSWord 4 City PRIN 1180
30/5 Client Server Concepts &Components 2 Milton Keynes PLAT 550 16/1 Programming in LotusNotesVersion 4 4 Cirencester QATR 1295
18/6 Client/ServerDesignUsingRelationalMethodology 4 London QATR 1295 17/1 Groupware andOfficeSystems Development2 3 Milton Keynes UNIS 985

17/1 Lotus NotesApplication Development I! 3 City PRIN =885
Comms 18/1 Lotus Notes Systems Administration II 2 Hammersmith PRIN 590
Date Title Days Location CompanyCost£ 22/1 LotusNotes Application Development II 3 Hammersmith PRIN 885
26/1 Introductionto DataCommunications 4 London INFM 1125 22/1 ImplementingMSMail 5 City PRIN 1475
13/2. Introductionto DataCommunications 4 London INFM 1125 23/1 LotusNotes Basic Concepts 1 City PRIN 295
12/3 Introductionto DataCommunications 4 London INFM 1125 24/1 LotusNotes Technical User 1 City PRIN =.295

25/1 Lotus Notes ViP 2 City PRIN 590
Databases 29/1 LotusNotes Systems Administration | 3 City PRIN 885
Date Title Days Location CompanyCost£ 29/1 Supporting Microsoft Exchange 5 Cirencester QATR 1395
TBA ORACLE7 Server DatabaseAdministration Concepts 0 Milton Keynes PLAT 675 31/1 DesignandDevelopmentofWorkflowSystems 3 London QATR = 995
TBA Paradox 3 Market Harb. KIBW 650 1/2 Lotus Notes BasicConcepts 1 Hammersmith PRIN 295
TBA The KibwDelphiCourse 5 MarketHarb. KIBW 1100 5/2 LotusNotes ViP 2 Hammersmith PRIN 590
TBA Delphiclient/server applicationdevelopment 5 MarketHarb. KIBW 1025 5/2 Groupware andOfficeSystems SystemAdmin 1 3 MiltonKeynes UNIS 985
2/1 ProgrammingwithMSAccess 3 Hammersmith PRIN 885 5/2 Supporting MSExcel 3 >Hammersmith PRIN 885
8/1 IntroductiontoMicrosoftAccess 2 Cirencester QATR 495 5/2 ImplementingMSMail 5 Hammersmith PRIN 1475
8/1 Application DevelopmentUsingMSAccess 4 Hammersmith PRIN 1180 7/2 LotusNotesApplication Development | 2 Hammersmith PRIN 590
15/1 ORACLE7Server PerformanceTuning 2 Milton Keynes PLAT 550
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12/2 Lotus Notes Systems Administration| 3 Hammersmith PRIN 885
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12/2 SupportingMSWord 4 Hammersmith PRIN 1180
19/2 Lotus Notes Systems Administration II 2 City PRIN 590
19/2 SupportingMSExcel 3 City PRIN 885
19/2 ImplementingMSMail 5 City PRIN 1475
21/2 LotusNotesViP 2 City PRIN 590
22/2 LotusNotesBasicConcepts 1 City PRIN =295
23/2 LotusNotesTechnicalUser 1 City PRIN = 295
26/2 LotusNotesApplicationDevelopment Il 3 City PRIN 685
26/2 SupportingMSWord 4 City PRIN 1180
27/2 LotusNotesSystemsAdministration | 3 City PRIN 885
4/3 Groupware and OfficeSystems System Admin 2 2 MiltonKeynes UNIS
6/3 GroupwareandOfficeSystems Development2 3 Milton Keynes UNIS = 985
11/3 Supporting Microsoft Exchange 5 London QATR 1395
27/3 GroupwareandOfficeSystems BasicConcepts 1 Milton Keynes UNIS
28/3 GroupwareandOfficeSystemsTechnical User 1 Milton Keynes UNIS
30/4 P r o g r a m m i n gi nLotus Notes Version 4 4 London QATR 1295

{0/6 Supporting Microsoft Exchange 5 London QATR 1395
12/6 DesignandDevelopmentofWorkflowSystems 3 Cirencester ©QATR 5
25/6 P r o g r a m m i n gi nLotus Notes Version 4 4 London QATR =1295

GUIdevelopment
Date Title Days Location CompanyCost
TBA DesigningaGraphical User Interface 2 London INFM 650
TBA DesigningaGraphical User Interface 2 London INFM 650
8/1 Win32Programming for MicrosoftWindows 95 5 Cirencester QATR 1345

15/1 GUIDesignFundamentals 2 Milton Keynes PLAT 950
22/1 Application Development using MSExcel usingVBA 5 City PRIN 1475
12/2 Application Development usingMSExcel usingVBA 5 Hammersmith PRIN 1475
4/3 WindowsOLE 2SystemProgramming 5 Cirencester QATR 1475
18/3 Win32Programming for MicrosoftWindows NT 5 London QATR 1345
25/3 Win32 Programming for MicrosoftWindows 95 5 London QATR 1345
1/4 GUIDesignFundamentals 2 Milton Keynes PLAT 590
3/6 GUIDesignFundamentals 2 Milton Keynes PLAT 590
3/6 WindowsOLE 2SystemProgramming 5 Cirencester QATR 1475
3/6 ‐Win32Programmingfor MicrosoftWindows NT 5 Cirencester QATR 1345
17/6 Win32 Programmingfor MicrosoftWindows 95 5 Cirencester QATR 1345

KIBWORTH COMPUTER TRAINING

Internet
Date Title Days Location Company Cost
8/2 Usingthe InternetEffectively 2 London INFM 650
13/2 DoingBusinesson Intemet 1 MiltonKeynes UNIS 295
1/3 InternetTCP/IP Fundamentals 2 MiltonKeynes UNIS = 595
7/3 Hands-onGuide to Internet 2 MiltonKeynes UNIS 595
13/3 C o n n e c t i n gyour Business t oInternet 2 MiltonKeynes UNIS 695
28/3 Usingthe InternetEffectively * 2 London INFM 650
16/5 Using the InternetEffectively 2 London INFM 650

Languages
Date Title Days Location Company Cost£
TBA Foundationcourse inC++ 3 MarketHarb. KIBW 650
TBA C++ and object-orientation 5 MarketHarb. KIBW 1050
TBA The KibwDelphi Course 5 MarketHarb. KIBW 1100
TBA Delphi client/server application development 5 MarketHarb. KIBW 1025
2/1 Introduction to Programming in Visual Basic 3 Hammersmith PRIN 885
8/1 Programming inMicrosoft C++ 5 Hammersmith PRIN 1475
8/1 C++ and object-orientation 5 Market Harb. KIBW 1050
8/1 Introduction toC++ andOOP 5 MiltonKeynes UNIS 1360
9/1 Visual Basic 4 London INFM =1125
16/1 C++ Programming 4 Cirencester QATR 1075
17/1 Introduction to Programming inVisual Basic 3 City PRIN =885
22/1 Developing Applications inWord Basic 3 Milton Keynes UNIS 760
22/1 Programming inMicrosoft C++ 5 City PRIN =1475
22/1 Programming inVisual Basic 5 City PRIN 1475
22/1 The KibwDelphiCourse 5 MarketHarb. KIBW 1100
23/1 CProgramming 4 London INFM = 1035
24/1 Advanced Visual Basic 3 London INFM 850.
30/1 C++ Programming 4 London INFM 1125
5/2 Delphi client/server application development 5 MarketHaro. KIBW 1025
5/2 Programming in Microsoft C++ 5 Hammersmith PRIN 1475
7/2 Introduction toVisual Basic 3 Milton Keynes UNIS 760
7/2 Introduction to Programming inVisual Basic 3. Hammersmith PRIN 885
12/2 Programming in Visual Basic 5 Hammersmith PRIN 1475
12/2 CProgramming Fundamentals 5 Milton Keynes PLAT 995

68 Springfield Crescent, Kibworth Beauchamp, Leicester LES OLH
The Kibworth DelphiCourse - 5 days
Simply the best available computer education using the best available
development system, to makeyou a knowledgeable and extremely produc‑
tive all-round developer. Extensive referencematerial and supporting soft‑
ware are provided. It is keptcompletely up-to-date.
This tutorial contains everything in the alternative ‘Delphi Client/Server’
course on application development that is relevant to non-client-server
applications. It includes further information on object-orientation and the
rapid development method DSDM.
It also covers: helpfile authoring, graphics, using Delphi's local database
with QBE aswell asSQL, and interfacing with other languages (including
graphical front-ends to C++ programs).

Delphi client/server application development - 5 days
This intensive hands-on tutorial comprises both Borland’s ‘Application
Development UsingDelphiClient/Server’ and ‘AdvancedApplication
Development’ courses, plus our own additional emphasis on the underlying
language. It enables access via SQL to numerous databases.
Major topics include:Application development and Delphi components
overviews, DelphiCode, Object-orientationin Delphi, standard compo‑
nents, data access architecture, database components, using forms, sys‑
tem components, dialogcomponents, Reportsmith,cleient/server applica‑
tions, master-detail forms, customcomponents, DLLs, exception handling,
delegation, and open tools API.
Eric RichardsFBCS is recognised by Borlandas a Master DelphiTrainer.

Foundation course in C++ for non-C programmers - 3 days
Athree-day course on topics fundamental to both C++ and ANSI C.
C++-5 days
This course, now in itssixth year, is better than ever. You learn to write
reliable, well organised programs in any version of C++.
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As awealth of new topics has been introduced into the C++ standard, the

Graphical user interfaces for C++ have traditionallyemployed either an API
or a class library. Our previous technical courses on these special topics
have been dropped in favour of the far easier and more productive
approach included as part of the KibworthDelphi course.
Pascal Database
Course on Paradoxv7.0 and SQUQBEwill be introduced during the cur‑
rency of this Training Guide.
Becauseof the similarity of Paradox and parts of Delphi, the Kibworth
Delphi course also provides an excellent introduction to Paradox.
All Kibworth courses:
§ are personally conducted by the vastly experienced proprietor.
1 meet your own precise needs - when you ring,atelephone consultation
follows.

canbecustomised to suit organisations both largeand small.
B®are limited to amaximumof four attendees to ensure adequate individual
attention.

canbe held in rural Leicestershirewith ideal learningconditions.
§ use fast compilers, and 17-inchmonitors if requested.
lB includeexcellent lunches.Goodvalue accommodation is locally available
@are free of parkingproblems. Trains or planes can be met.
@defy comparison for value for money.
are different, becauseno two customersare alike.

0116 279 2653
We deliver better value

For details and unpublished dates please ring0116 279 2653



13/2 AdvancedC++ 4 London INFM 1125 20/2 Netware 4.1SystemAdministration 4 MiltonKeynes UNIS 1310
13/2 Visual Basic 4 London INFM 1125 21/2 Supporting MicrosoftWindows for Workgroups 3 Cirencester QATR 995
19/2 Programming inMicrosoft C++ 5 City PRIN 1475 21/2 Supporting MSSNA Server 3 City PRIN = 885
19/2 C++ and object-orientation 5 MarketHarb. KIBW 1050 26/2 InternetworkingMSTCP/IP onMSWindows NT 4 City PRIN 1180
20/2 CProgramming 4 London INFM 1035 = 18/3 Netware 3.1x to 4.1 Update 3 Milton Keynes UNIS 985
21/2. Introductionto Programming inVisual Basic 3 City PRIN 885 ~‐21/3: Netware 4.1 Installation&Configuration 2 Milton Keynes UNIS = 655
26/2 Visual Basic Fundamentals 4 Milton Keynes PLAT 950 26/3 Netware 4.1SystemAdministration 4 MiltonKeynes UNIS 1310
26/2 Programming inVisual Basic 5 City PRIN 1475 ‐ 23/4 Internetworkingwith MicrosoftTCP/IP using Micros 4 Ascot QATR 1195
27/2 C++ Programming 4 London INFM 1125 24/4 BuildingaSecure Internet 3 Cirencester QATR 995
4/3 The KibwDelphiCourse 5 MarketHarb. KIBW 1100 7/5 TCP/IP &Data Communication 4 London INFM 1125
11/3 C++ ProgrammingFundamentals 5 Milton Keynes PLAT 995 29/5 Supporting MicrosoftWindows for Workgroups 3 Cirencester QATR 995
13/3 AdvancedVisual Basic 3 London INFM ‐ 850-‐- 29/5 BuildingaSecure Internet 3 London QATR 995
18/3 Programming in Visual Basic 5 Milton Keynes UNIS 1195 . .

193 iedsy 4 London neu T i g ©Object-Oriented Technology
19/3 Advanced C++ 4 London INFM 1125 Date Title Days Location CompanyCost£
19/3 CProgramming 4 London INFM 1035 TBA C++ and object-orientation 5 MarketHarb. KIBW 1050
19/3 C++ Programming 4 Ascot QATR 1075 TBA Delphiclient/server application development 5 MarketHarb. KIBW 1025
25/3 Visual Basic Advanced Techniques 4 Milton Keynes PLAT 950 ‘TBA The KibwDelphiCourse 5 Market Harb. KIBW 1100
26/3 DevelopingApplications inExcelBasic 4 Mitton Keynes UNIS 965 8/1 C++ and object-orientation 5 Market Harb. KIBW 1050
26/3 C++ Programming 4 London INFM 1125 15/1 Object-OrientedAnalysis &Design 5 Birmingham LTRE 1565
15/4 CProgrammingAdvanced Techniques 5 Milton Keynes PLAT 995 22/1 The Kibw Delphi Course 5 MarketHarb. KIBW 1100
22/4 Visual Basic Fundamentals 4 Milton Keynes PLAT 950 29/1 DetailedDesign Using Rumbaugh’sOMT 3 London QATR 995
8/5 Advanced Visual Basic 3 London INFM 850 29/1 Object-Oriented Analysis &Design 5 London LTRE 1565
13/5 C++ ProgrammingFundamentals 5 Milton Keynes PLAT 995 1/2 Object-Oriented Project Management 2 London QATR 630
14/5 Advanced C++ 4 London INFM 1125 5/2 Delphi client/server application development 5 MarketHarb. KIBW 1025
10/6 CProgramming Fundamentals 5 Milton Keynes PLAT 995 6/2 OOSystems Analysis &Design 4 London INFM 1125
11/6 C++ Programming 4 Edinburgh QATR 1075 6/2 Prog. MSVisual C++/ Foundation Classes 4 London INFM 1125
24/6 Visual Basic Fundamentals 4° Milton Keynes PLAT 950 19/2 C++ and object-orientation 5 Market Harb. KIBW 1050

20/2 Advanced Object Orientation 4 London INFM 1125
Management 26/2 Object-Oriented Analysis &Design 5 London LTRE 1565
Date Title Days Location CompanyCost£ 4/3 The Kibw Delphi Course 5 MarketHarb. KIBW 1100
29/1 PersonnelManagement 1 London INFM 295 19/3 OOSystems Analysis &Design 4 London INFM 1125
25/3 PersonnelManagement 1 London INFM 295 25/3 Object-Oriented Analysis &Design 5 London LTRE 1565
13/5 PersonnelManagement 1 London INFM 295 16/4 Advanced Object Orientation 4 London INFM = 1125
NetWare 23/4 Prog. MSVisual C++/ FoundationClasses 4 London INFM = 1125

2/5 Object-Oriented Project Management 2 London QATR 630
Date Title Days Location CompanyCost£ 7/5 0 Systems Analysis &Design 4 London INFM 1125
TBA Netware 3.12 SystemAdministration 3 London INFM 850 28/5 Advanced Object Orientation 4 London INFM 1125
TBA Netware 3.12 SystemAdministration 3 London INFM 850 11/6 Prog. MSVisual C++/ FoundationClasses 4 London INFM 1125
TBA Netware 3.12 SystemAdministration 3 London INFM 850 12/6. DetailedDesign Using Rumbaugh’sOMT 3 Cirencester QATR 995
15/1 NetwareService &Support 5 Edinburgh QATR 1695
23/1 Netware 3/x Administration 4 Cirencester QATR 1315 os i2
13/2 Netware 4.02 SystemAdministration 4 London INFM 1095 Date Title Days Location CompanyCost£
25/3 NetwareService &Support 5 Ascot QATR 1695 15/1 OS/2 PresentationManager Programming 5 Cirencester QATR 1345
9/4 Netware 4.02 SystemAdministration 4 London INFM 1095 20/5 OS/2 Presentation Manager Programming 5 London QATR 1345
22/4 Netware 4/x Installationand ConfigurationWorkshop 2 Ascot QATR 765 = 10/6_Introduction to OS/2Warp 1 Cirencester QATR 255
21/5 Netware 4.02 SystemAdministration 4 London INFM = 1095 PC support
5/6 NetwareService &Support 5 London QATR 1695
18/6 Netware 3/x Administration 4 Ascot QATR 1315 Date Title Days Location CompanyCost£
27/6 Netware 4/x Installation andConfigurationWorkshop 2 Edinburgh QATR 765 ~‐‘17/1 Compaq Technical Certification for Servers 3 Ascot QATR = 750

29/1 PCTech. with Maintenance&Debugging 5 London INFM 1400
Networks 12/2 Advanced PCTech 5 London INFM 1400
Date Title Days Location CompanyCost£ 4/3 PCTech. with Maintenance&Debugging 5 London INFM 1400
TBA Netware4.1 Advanced Administration 3 Milton Keynes UNIS 985 13/3 Compaq Technical Certificationfor Servers 3 Ascot QATR = 750
TBA Networks &CommunicationConcepts 3 Milton Keynes UNIS 555 15/4 Advanced PCTech 5 London INFM 1400
2/1 InternetworkingMSTCP/IP onMSWindows NT 4 Hammersmith PRIN 1180 22/4 PCTech. with Maintenance&Debugging 5 London INFM = 1400
3/1 SupportingMSSNA Server 3 Hammersmith PRIN 885 20/5 Advanced PCTech 5 London INFM 1400
6/1 Netware4.1 Installation&Configuration 2 Milton Keynes UNIS 655 26/6 CompagTechnical Certificationfor Servers 3 Ascot QATR = 750
8/1 SupportingMSWindows for Workgroups 3 Hammersmith PRIN 885 =
161 InternetworkingMSTOPIIP onMSWindows NT. 4 City PAN 1165 ©~Eroject Management
{7/1 Supporting MSSNA Server 3. City PRIN 685 Date Title Days Location Company Costt
29/1 Netware 3.1x to 4.1 Update 3 Milton Keynes UNIS 985 8/1 _ Software Project Planningand Management 4 London LTRE 1335
1/2 Netware 4.1 Installation&Configuration 2 Milton Keynes UNIS 655 8/1 _ Specifying &Managing Software Requirements 4 London LTRE ‐ 1335
5/2 SupportingMSSNAServer 3 Hammersmith PRIN 885 22/1. Identifying&ConfirmingUser Requirements 4 London LTRE 1335
5/2 SupportingMSWindows for Workgroups 3 Hammersmith PRIN 885 22/1 Software ConfigurationManagement 4 London LTRE 1335
6/2 TCP/IP &DataCommunication 4 London INFM 1125 30/1 ProjectManagementAGoalOriented Approach 4 London INFM 1125
79/2. InternetworkingMSTCP/IP onMSWindows NT 4 Hammersmith PRIN 1180 12/2 Software Project Planning and Management 4 London LTRE 1335
{9/2 SupportingMSWindowsforWorkgroups 3 City PRIN 885 19/2 Identifying&ConfirmingUser Requirements 4 Edinburgh LTRE 1335
20/2 TCP/IP for WindowsNT3.5 4 Milton Keynes UNIS 1095 4/3 _ Identifying&ConfirmingUser Requirements 4 London LTRE 1335

20/2 Internetworkingwith Microsoft TCPAP usingMicros 4 ‐ London QATR 1195 4/3 Specifying&Managing Software Requirements 4 London LTRE 1335
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18/3 SoftwareConfigurationManagement 4 London LTRE 1335 13/2 Window NT/95Systems Programming 4 London INFM 1125
26/3 ProjectManagementAGoalOrientedApproach 4 London INFM 1125 1/3_ IntroductiontoWindows 95 1 Milton Keynes UNIS = 295
26/3 SoftwareProject PlanningandManagement 4 London LTRE 1295 5/3 Windows 95 TheOperatingSystem 4 London INFM 1125
14/5 ProjectManagementAGoalOriented Approach 4 London INFM 1125 = 12/3 ProgrammingWindow NT/95/3.11 Interface 4 London INFM =1125
Q li 15/3 IntroductiontoWindows 95 1 MiltonKeynes UNIS = 295

ty Ass id 20/3 AdvancedWindows 95 3 London INFM 850
Date Title Days Location CompanyCost£ 26/3 Window NT/95Systems Programming 4 London INFM = 1125,
8/1 SoftwareQuality Assurance 4° London’ LTRE 1335 26/3 Window NT3.5X The Operating System 4 London INFM 1125
19/2 SoftwareQuality Assurance 4 London LTRE 1335 2/4 AdvancedWindows 95 3 London INFM 850
8/4 SoftwareQuality Assurance 4 London LTRE 1335 2/4 Windows SystemsManagement &Optimisation 3 London INFM 850

: 7/5 Window NT3.5X The Operating System 4 London INFM 1125
SystemsAnalysis 28/5 Windows SystemsManagement &Optimisation 3 London INFM 850.
Date Title Days Location Company Costt =
5/2 Software SystemsAnalysis &Design’Methods&Tools 4 London TIRE 1295 Windows andWindows NT Support
26/2 SoftwareSystems Analysis &Design:Methods&Tools 4 Edinburgh LTRE 1525 Date Title Days Location Company Costf
25/3 Software Systems Analysis &Design:Methods&Tools 4 London LTRE 1525 TBA The Kibw DelphiCourse 5 MarketHarb. KIBW 1100

M: TBA Delphiclient/server application development 5 MarketHarb. KIBW 1025
Systems gecment 22/1 The Kibw DelphiCourse 5 MarketHarb. KIBW 1100
Date Title Days Location CompanyCost£ 4/3” The Kibw DelphiCourse 5 MarketHarb. KIBW 1100
{5/1 Supporting MSSystemsManagement Server 5 City PRIN 1475 Windows NT Server5/2SupportingSystemsManagement Server 5 Milton Keynes UNIS 1195
12/2 SupportingMSSystemsManagement Server 5 Hammersmith PRIN 1475 Date Title Days Location Company Costf
26/2 Supporting MSSystemsManagement Server 5 City PRIN 1475 8/1 Supporting MSWindows NTServer 5 Hammersmith PRIN 1475

. 15/1 Supporting NTServer 3.5 5 MiltonKeynes UNIS 1195
Testing 18/1 Windows NTManagement Overview 1 Milton Keynes UNIS 330
Date Title Days Location CompanyCost£ {9/1 Windows NTSecurity 1 Mitton Keynes UNIS 330
1/1 PracticalSoftwareTesting Methods 4 London LTRE 1335 22/1 Supporting MSWindows NTServer 5 City PRIN 1475
12/2. PracticalSoftwareTesting Methods 4 London LTRE 1335 30/1 Windows NTServer 3.5X Adminiatrator 4 London INFM 1125
25/3 PracticalSoftwareTesting Methods 4 London LTRE 1335 19/2 Supporting NTServer 3.5 5 Milton Keynes UNIS 1195

UNIX 79/2 Supporting MSWindows NTServer 5 City PRIN 1475
20/2 AdvancedWindow NTServer 3.5X 4 London INFM 1125

Date Title Days Location CompanyCost ‐ 72/3 Windows NTServer 3.5X Adminiatrator 4 London INFM 1125
TBA UnixWareOSFundamentals 2 Milton Keynes UNIS 695 48/3” Supporting NTServer 35 5 Mitton Keynes UNIS 1195
TBA UnixWareAdvanced Administration‐ ‐ = ‐ s = S = S C S * C « = S « M t o r nKeynes UNIS’ 695 7614 Windows N TServer 5 XAdminiatrator 7 London INEM 1125
TBA UnixWare Installation&Configuration 2 Milton Keynes UNIS 695 ‐ 53/4 Advanced Window NTServer 3.5X @ London INFM 1125
TBA UnixWare SystemAdministration 3 Milton Keynes UNIS 985 71 Advanced Window NTServer 35X 7 London INFM 1125
8/1 Introduction to UNIX Part 1 3 Milton Keynes UNIS 555 .
8/1 C++ and object-orientation 5 Warket Har. KIBW 1050 Windows support
77 UNIX Fundamentals 3 MiltonKeynes PLAT 675 Date Title Days Location CompanyCostt
30/1 IntroductiontoUNIX 4 London INFM 1035 8/1 Support Fundamentals for MSWindows NT 3 Hammersmith PRIN 685
31/1 KornShell Programming 3 Milton Keynes PLAT 675 8/1 Support Fundamentals for Windows NT3.5 3 MiltonKeynes UNIS 995
5/2 SVR4Administration Fundamentals 2 Milton Keynes UNIS ‐ 370 ‐{0/t Supporting NTWorkstation 3.5 2 Milton Keynes UNIS 665
7/2 _ Introduction to UNIX Part 2 2 Milton Keynes UNIS 370 {4/1 Supporting MSWindows NTWorkstation 2 Hammersmith PRIN 590
12/2 SVR4SystemAdministration 5 Milton Keynes UNIS 1200 {5/1 Supporting MSWindows 95 5 Hammersmith PRIN 1475
12/2 OSF/Motif Programming 5 London QATR 1295 15/1 MSWindows 3.1 &MSDOS for Support Prof’s 5 Hammersmith PRIN 1475
79/2 UNIX Fundamentals 3° Milton Keynes PLAT ‐ 675 29/1 Support Fundamentals/MSWindows NT 3 Gly PRIN 685
19/2 Shell for Administrators 3 Milton Keynes UNIS 555 25/1 Supporting MSWindows NTWorkstation 2 City PRIN 590
19/2 C++ andobject-orientation Market Harb. KIBW 1050 29/1 SupportingWindows 95 5 Milton Keynes UNIS 1195
4/3 Introduction to UNIX Part1 3 Milton Keynes UNIS 555 5/2 Supporting MSWindows 95 5 Hammersmith PRIN 1475
6/3 UNIX Fundamentals 3 Milton Keynes PLAT 675 {2/2 Support Fundamentals for Windows NT3.5 3 Milton Keynes UNIS 995
12/3 IntroductiontoUNIX 4 London INFM 1035 12/2 Support Fundamentals for MSWindows NT 3 Hammersmith PRIN 885
26/3. EffectiveUseof the Shell 4 London QATR 1045 12/2 MSWindows 3.1 &MSDOS for Support Profs 5 Hammersmith PRIN 1475
23/4 IntroductiontoUNIX 4 London INFM 1035 4/2” Supporting NTWorkstation 3.5 2 Milton Keynes UNIS 665
{75 UNIXFundamentals 3° Milton Keynes PLAT ‐ 675 74/2 Supporting MSWord 3 Milton Keynes UNIS 760
7/5 KornShell Programming 3 Milton Keynes PLAT 675 15/2 Supporting MSWindows NTWorkstation 2 Hammersmith PRIN 590
21/5 EffectiveUseof the Shell 4 Cirencester QATR 1045 19/2 Supporting MSWindows 95 5 City PRIN 1475
17/6 OSF/Motif Programming 5 London QATR 1295 ‐ 20/2 Supporting Windows 95 4 London QATR 1095
. 26/2 Support Fundamentals for MSWindows NT 3 City PRIN 885‐‐- 26/2 Supporting Windows 95 5 MiltonKeynes UNIS 1195

Date Title Days Location CompanyCost£ 3977 MISWindows 3.1 &MSDOSfor Support Profs 5 City PRIN 1475
TBA. ProgrammingWindowNT/95/3.11 Interface 4 London INFM 1125 4/3 SupportingMSExcel 3 MiltonKeynes UNIS 760
TBA Window NT/95Systems Programming 4 London INFM 1125 7773 Support Fundamentals for Windows NT3.5 3 MiltonKeynes UNIS 995
97 Windows 95 The Operating System 4 London INFM 1125 73/3 Supporting NTWorkstation 3.5 2 MiltonKeynes UNIS 665
{7A Windows SystemsManagement&Optimisation 3__ London INFM 850 2673 SupportingWindows 95 5 MiltonKeynes UNIS 1195
24/1 AdvancedWindows 95 3__London INFM 850 29/3 Supporting MSWindows NTWorkstation 2 City . PRIN 590
26/1 IntroductiontoWindows 95 1 MiltonKeynes UNIS 295 774 SupportingWindows 95 4 Edinbut QATR 1095
30/1 ProgrammingWindow NT/95/3.11 Interface 4 London INFM 1125 Aq ‘Supporting MSWord 3 Milton Keynes UNIS 760
5/2 IntroductiontoWindows 95 1 MiltonKeynes UNIS ==295
2 Windows 95 TheOperatingSystem 4 London INFM 1125 THESOFTWARETRAININGGUIDE
13/2 W i n d o wNT3.5X The Operating System 4 London INFM = 1125
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SUBSCRIBERS CLUB
WEB BARGAINS

S|
Aseach day passes and more players join in, it’s gettingmore difficult to get onto theWeb and becommercially successful.
You needanedge. Thismonth’s selection of bookswill help to give you the expertise you need to keep one step aheadof the pack.

InternetWorld 60MinuteGuide to VRML
bySebastianHassingerandMikeErwin
218 pages
Normal Price: £18.99
Price to You: £14.25

re your Web pages old hat? Virtual Reality ModelingLanguage (VRML) is the
next dimension in Web interface design. This book teaches you how to use

this newWeb publishing language in easy-to-follow 60-minute bites.Get to under‑
stand VRML basics and then zoom in on structure, syntax, concepts etc. Explore
the VRML run-time environment and discover the power that VRML brings to the
Web, including interactive 3-D, fully hyperlinked scenes and objects. Check out
cool VRML sites usingthe authors’ expert guidance and URL roadmap.

World Wide Web SECRETS
by PaulJ Perry
710 pages
Normal Price: £38.99
Price to You: £29.25

‘0stone is left unturned in this book that explores the vast opportunities of the
Web. Sony Electronic Publishingengineer Paul Perry takes you onaperson‑

al tour of the World Wide Web, demonstrating the best and fastest Web connec‑

66 EXE:TheSoftwareDevelopers’Magazine

tion software&data retrieval tools, the easiest touseHTMLeditors and browsers,
expert design tips and techniques. You'll findeverything you need to know, from
selecting your own Web hardware and software to designing exciting and inviting
Web pages that will attract customers. Why make mistakes? The most common
pitfalls to avoid are all here too. IncludesCD-ROMcontaining aselection ofWeb
access and server software, HTML editors & templates, sound & video editors
andmore...

InternetWorld 60MinuteGuide to Java
by EdTittelandMarkGaither
253 pages
Normal Price: £18.99
Price to You: £14.25
ws this Java everyone's talking about? Well, it's a high-powered, object‑

oriented and architecture-neutral language that enables you to build Web
pages that execute distributed code across ‘Net platforms ‐ securely. And this
bookwill tell you all about it: how towrite, compile and run stand-alone Java apps;
the relationship between the Java language and the HotJavaWeb browser; what
Java brings to the Web - embedded systems, new data types and protocols, ani‑
mation, ‘chat’ capabilities; how to write a Java applet and add it to your HTML
document; andmore.

Informationsuppliedbythepublishers.

(payable to EXEMagazine
(| e n c l o s ea company purchase

invoice.

S i m p l yfax t o0171437 1350 (
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Crucial Competitions
£15 Discount to EXE readers at the ODBC Conference
The ODBC Conference will take place on January 23 at the UK Headquar‑
ters o f Microsoft ( a t Winnersh in Berksh i re ) . The Conference has been
organised by the ODBCUserGroup.

The event, which includes a buffet lunch, will cost EXE readers and
ODBC UserGroup members £80. The normal price is £95.

This one-day conference has assembledaninternational panel ofODBC
experts to present the key issues facing the use of ODBC today, and to
answer your most pressing questions. It is the first t ime such an event has
been organised in Europe. It provides a unique opportunity to keep abreast
of developments in this popular middleware technology.

To reserve a place call the user group on 0181 993 8080, quoting EXE to
receive the discountedprice.

Summaryof topics to be discussed
Introduction -RobMacdonald, InformationSystemsAssociates L t d
As Chairman of the ODBC User Group, Robwill set the scene for the day.

ODBC in perspective -MichaelPizzo,Microsoft Inc .
Michael was part of the original ODBC development team at Microsoft. He
will talk about why ODBC was conceived, its history, the problems it has
aimed to solve, and i ts future direction.

How tools use ODBC - VaughanBrant ,Access Data L t d
ODBC is only as good as the tools that drive i t . Vaughan will look at the
major development tools, with reference to how they interface and perform
with ODBC.

OLE/DB -Pau lDoleman,Microsoft UK
Paul is MicrosoftUK’sOLE/DB specialist. Hewill talk about the forthcom‑
ingOLE/DB product and its relationship to ODBC. This presentation will
begiven under a non-disclosure agreement.

Testing ODBC - John de Longa, DataAware L t d
Many people are unawareoft h e range of tools available for testing ODBC
applications, drivers and configurations. John will introduce some of these
tools, explain where to find them, and show when andwhere to use them.

Improvingperformance with ODBC2 and ODBC3 ‑
RonaldLaeremans,Belgium
Ronald'sdevelopment expertise with ODBC is second to none.He will share
his experience with enhancing the performance of ODBC applications, as
well as previewing the new features ofODBC 3.

Performancepanel
Get your questions onODBC answered. Your questions will becollected in
the morning,considered by the panel throughout the day, and answered in
this interactive session.

Free books
Cultural Treasures of the Internet
Evensoftwaredevelopers take timeout from programming
occasionally. If your other interests happen to include
reading, art, films or music there is now no reason ever to
leave your PC.Usingthis book andyour Internet connec‑
tion you canexplore the cultural treasures of the Internet
in the comfort of your own office.

To win a copy send a post card marked ‘Culture’ to the EXEoffice to reach
us no later than January 31.

Rise of the Robots - TheNovel
This novel is based on the ground-breaking computer and
video game Rise of the Robots. On fourth millennium T1
Creda, the robots are in revolt. Controlled by the faceless
female Supervisor, droids all across the planet break their
routines. From high in the sealed Electrocorp tower she
issues the ultimate threat. Only Coton, the Service’s best
Decrypt man, can stop her.

To win a copy send in a post card marked ‘Robots’ to the usual address to
arrive by January 31.

Bundle of books
Three of the most popular books
offered as prizes last year have
been bundled together. The
Whole Internet User’s Guide and
Catalog has become the Internet user’s Bible, covering everything from the
basics to the newest developments. There’s also a discussion of how to get
your own connection to the net, including a greatly expanded list of Inter‑
net service providers. Hackers is the classic underground history of the com‑
puter age. They understood that the future would be built on the free
exchange of information and enrichingthe world’s knowledge of computing
by increasing accessibility. Insanely Great is the story of the Apple Macin‑
tosh. The book covers everything from its humble beginnings in someone's
garage to how the Macintosh came to revolutionise personal computing.

To win this bundle send in a post card to the usual address to reach us by
January 31. Pleasemark your postcard ‘Book Bundle’.

Competitionwinners November1995
C++ Standard Template Library - Jose Louvet, Salford
Advanced C++ - David Shinkins, Leeds
Totally Twisted Screen Saver - Andrew Simms, Wallingford

Crossword - Bernadette FHeals, Cirencester ‑

ADVERTISERS INDEX
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Security Systems
GraphicsTools

479

ADVERTISER

IT Events

Vol 10-Issue 8 / January 1996 EXE:TheSoftwareDevelopers’Magazine



a t h r y n t@dotexe.demon.co.uk

JOB JOB JOB
“C’/UNIX C/UNIX/TELECOMMS C++ & UNIX/WINDOWS

LOCATION SALARY LOCATION SALARY LOCATION SALARY
N. Home Counties £18K -£32K Cambs £18K - £25K Bucks £20K - £35K

High Calibre Software Engineers are required by our
client, a leader in Open Systems Technology. Suitable
candidateswill have at least two years ‘C’ programming
experience in a UNIX environment. Knowledgeof UNIX
operating systemdevelopment (kernel, utilities),assem‑
bler level programmingor 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.

Our client is searching for highly professional and com‑
mittedSoftware Engineerswith aminimumof one years
experience of writing ‘C’ code under Unix. Any experi‑
ence of C++ and OOD would be advantageous. The
ideal candidates will have experience of working in a
large, well-structured development environment. There
are also opportunities for those Software Engineerswith
experience of real-time embedded software systems.
Successful candidates will be working on leading edge
network managementsystems. There is also the oppor‑

Seeking experienced C++ and Unix software engineers,
our client is a leadingsupplier of software to the oil and
petroleum industry. Working on one of several projects
applicants must demonstrate an excellent academic
background, preferably in a science based subject and
have at least two years experience of developing with
C++ under Unix. These are excellent opportunities to
join an expanding and successful organisation.

REF: LC/EXE/1 tunity for limited Europeantravel. REF: DE/EXE/2 REF:JK/EXE/3

JOB JOB JOB
UNIX SUPPORT SPECIALISTS ‘C’/C++ UNIX DEVELOPER UNIX/C++ TECHNICAL SUPPORT
LOCATION SALARY LOCATION SALARY LOCATION SALARY
Surrey / Germany £Negotiable Berks To £23K Surrey £22K-£30K

Our client, a world-wide supplier of voice processing
systems, require two technical support specialists.
Successful applicants will join the support team to act
as central point of contact for customers, distributors
and field engineers requiringtechnical advice. Based
in Northern Germany or Surrey, candidates must
have sound knowledge of UNIX, preferably within a
telecomms environment and be a German speaker.

REF: JK/EXE/4

A rapidly new expanding supplier of EIS solutions is
now investing in newdevelopment products targeted at
the UNIX and 32bit Windows platforms. Suitable can‑
didates must be educated to degree level and have in
excess of one years ‘C’ and/or C++ under UNIX (HP‑
UX or SunOS of added interest). You must also have
the creative ability to make a major contribution to the
design and shaping of the products and havean under‑
standing of the PC/Windows development environ‑
ment. Challengingtechnical work and the opportunity to
be part of a highly successful organisation are on offer.

REF: PP/EXE/S

Our client is searching for a software engineer with
excellent Unix/C++ experience of Motif to work for an
international leader in the development of graphical
development tools. They need a technical guru to
support the sales force in a pre and post sales role,as
well as providing technical support to the customer
base. Excellentwritten and oral communication skills
are needed for presentations and training. If you
would like a technical role with customer liaison; this
is ideal!

REF: DE/EXE/6

Logistix RecruitmentLimited
Lamb House, Church Street
Chiswick Mall, London W4 2PD
Fax: 0181-742 3061
email: l o g i s t i x@atlas.co.uk

We havea large number of PERMANENT and CONTRACT
opportunities throughout the UK. Pleasecall one of our consultants

for further information or, alternatively, post/fax/email a CVto us
and we will contact you at a convenient time.

Tel: 0181-742 3060
[Agistix

PERMANENT OPPORTUNITIES

P C  D e v e l o p e r s
The development of PC based applications has increased massively across all business
sectors in recen t years and this growth is set to continue given exciting developments
such as Windows 95 and the continuing links between RDBMS and PC GUI applications.
The increased activity in this sec tor has resulted in progressive, dynamic organisations
requiring staff with a variety of skills for a similarly varied range of roles/responsibilities.
Ranging from pure Programmers up to Senior Project Managers (and beyond!) Elan can
give suitably qualified professionals windows of opportunity which will provide achallenge
and stimulus enabling you to reach your full potential.
Elan are currently recruiting urgently for Blue Chip companies in the following areas:

@ Banking @ Financial Services @ Consultancy
@ Insurance @ Publishing @ Transport
@ Manufacturing @ Retail @ Communications
Positions vary widely both in terms of geographical location and the nature/level of
technical and business knowledge required but, critically, we are looking for committed,
ambitious developers in all areas which enables usto give you real choice and opportunity
in your n e x t career move.

Elanselaannee
93Newman Street, London WIP 4DS.
Telephone: 0171 830 1400
Facsimile: 0171 830 1333

If you are skilled in any of the areas outlined we
can provide you with the option to capitalise on
your present knowledge and further develop
your technical and business skills.
To find o u t more about our urgent requirements
in the PCDevelopment arena, or other areas, call
Colin Etheridge on 0171-830 1408, or mail or fax
your CV quoting ref: EXE!.

OFF ICES I N U K & W O R L D W I D E I N C L U D I N G :
B R I S T O L , E D I N B U R G H , LEEDS, S O L I H U L L , S W I T Z E R L A N D , H O N G K O N G



To adver t ise ,CAREER ¢ DEVELOPMENT = °° a allkathrymt@dotexe demon.co.uk

IMMERSIVE VIRTUAL REALITY TECHNOLOGY
C/C++ SOFTWARE ENGINEERS #
Leicester - £ Excellent

Virtuality Group plc, a rapidly growing global company with
offices in the UK, USA and Japan, is dedicated to the development
of Immersive Virtual Reality (IVR) technologies and products.
With over 1000 machines installed in over 35 countries worldwide,
Virtuality provides the de-facto standard for IVR technology. :
A growing number of companies including IBM, Sega and Atari use ‘own technical skills to
Virtuality products under licence for their own VRproduct t h e limit.
C o u c h e s a n s s Tofind out contactThe Technology Division's mission is to provide a Virtual Reality Myriad now on 01565
development environment and toolset to support the application F ies ee
development community and its licensees. V-PC provides a Realtime ecu coneii "a
open Virtual Reality operating environment with a full suite of 4 4 Reet eg bas "
streamlined and feature-rich libraries to support today’s advanced p a c k e t s ,
VRapplications. V-SPACE is an interactive 3D modelling and Be tod: cheue
VRworld creation system running under Microsoft Windows. r ae 8XZ F p e a c e
In addition this division is developing a number of new technologies : ay54n 75005) Gal
and initiatives including Microsoft Games SDK, the Internet (VRML) ; é @myr i 7 beer
and Artificial Intelligence. Abd BIAS ( i t e :

This division now has a number of opportunities for highly * “saa ie be b i s
skilled Software Engineers to work in a leading edge environment, 4
developing interfaces to the latest accelerated VRhardware. You
will need anexcellent understandingof a selection of the following: :
@C&C++ @ Realtime software techniques fl |
@DOS/Windows 95 @Hardware Interfaces i i
@Low level coding and Assembler :

‘1T & TECHNICAL RESOURCING
In addition, experience in PC operating systems and

infrastructure (encompassing Realtime 3DGraphics) and Multi ~
Media knowledge would be advantageous. It is likely that the
successful applicant will have knowledge of on line services such as Q P . VIRTLIAL.TH
Compuserve, the Internet and Microsoft Developers Network.

LONDON 0171-583 2110 ST. 01727 845818 READING 01734591151 BRISTOL 0117-929 1040 SQ I N E 2 ) DETSRATIL ET

C++/VISUAL C++
Surrey

£18,000 to £35,000
Our client, a specialist software development company, with a current annual turnover in

excess of £10m, are seeking to identify several n e w development professionals to
complement their drive to establish their position as one of the world’s leading suppliers of
high tech, innovative medical systems.

Opportunities exist for Graduate Programmers who can demonstrate at least 12 months’
commercial C++/Visual C++ development experience, through to seasoned Systems
Engineers and Team Leaders with recent C++/Visual C++ under Unix, Windows or Windows
NT.

These are excellent career opportunities with a progressive company, offering ‘State of the
Art’ technical challenges, in addition to an excellent working environment and benefits
package.

To apply, forward your CV to Robin Phillips at The Windows Connection, The Elms,
26 Broad Street, Wokingham, Berkshire RG40 1AB.
Tel: 01734 892444. Fax: 01734 893322.
Email: mail@winjobs.win-uk.net.

T h e W i n d o w s ‑
C l O O N N L G L C T I O N



RESEARCH & DEVELOPMENT MANAGER

Surrey to £45K + share options
A marvellous opportunity for a young and pro-active engineer to take
responsibility for a growing department within a thriving and highly
successful young company which is really going places.
The Company specialise in creating advanced Data Communications
and Control Technology systems for a range of high profile customers,
with particular emphasis on the automotive market.
You will be responsible for their growing UK R&D centre which
specialises in MSWindows Multimedia Test and Development tools,
and as well as your management tasks you will be actively involved
in Design/Development work.
This is a very important position for someone who may currently be
working for one of the big software ‘names’, but is now looking for the
opportunity to join a small and financially secure company in the
early stages of growth, and share in its success. You will have a real
say in the management and direction of your group and will enjoy the
total support and backing of the MD.
It is essential that you will feel comfortable in a small company
environment ‘with no hiding places!’ and feel that you can make a
major contribution to a growing young enterprise.
You should be Degree qualified with strong experience in some of
the following :‑

@ Visual C++/MFC
@ Device Drivers/Virtual device drivers
@ Visual Basic

vy
@ Windows API
@ Multimedia Systems
@ Delphi etc.

For further information please contact:
Paul Jones or Paul Slough on 01442 870 770.
You may also fax your C.V. to the same telephone
number at any time, or write with C.V. to this

J address: Highfield House, 26 Lower Kings Road,yones Berkhampstead, Hertfordshire HP4 2AB
resourcing E-mail: 101341.757 @compuserve.com

REALTIME WINDOWS c£25K+
This company based in Berkshire, a Designer, Manufacturer
and Supplier of Microprocessor Design Tools and Systems,
is about to start New projects.
They seek qualified software design engineers with a strong
background in Windows Applications development gained in
a Real Time software design environment.
You will need a minimum of 3yrs post graduate experience of
Windows design using C/C++, Windows-SDK, API, MFC or
any variation. Experience of embedded systems design using
680X0 will be of real interest.
One position will involve hands on Team/Project Leadership,
any experience of this will also be of interest.

THE DEVELOPERS REGISTER
Not on our Developers Register yet? From early 1995 ASH
associates started a New register for dedicated developers
who seek a career path driven by technology 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 moves from engineering to more commercial
applications e.g. Multimedia, Internet etc.

Call Ron Cook, Kaye Chambers
or James Hunt Now!

TEL (01425) 475480, Fax (01425) 480807
or write, ASH associates, First Floor,

39 -41 High Street,Ringwood, Hants, BH24 1AD

To advertise, call Kathryn Tracey 0171 287 5000 x3402
email: kathrynt@dotexe.demon.co.uk

t h e s o f t c o r p o r a t i o n
Specialists in Software Development Staff Recruitment

OOD/OOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems indiverse application areas including:Multi-media, Virtual Reality,natural language,
DTP, Telephony, LANs, Electronic publishing, On-line information Feeds, Finance and
BankinginbothWindows andNTServer.
Positionavailable vary from traditional Programmer/Software EngineerandAnalyst/Programmers
toDesigner/SeniorSoftwareEngineersinthe overall strategic direction for end-userorganisations.
£17-£35K +benefits REF:SC/O1/EXE

WINDOWS ORX-WINDOWS/BANKING ALL LEVELS
Threecityclients requirewindows skillsatany level. OtherrelevantskillsareSQLserver,Transact,
SQL,UNIX,VMS orPS-DOS,C,C++,OpenClient (DBandNet library),MFC,Open interfaceand
APT. Exposure to analysis, developing user interfaces and rapid development techniques. Full
training inMiddleOffice/ProductionandFront OfficeSystems including: FinancialandManagement
Accounting, Treasury, Equity,Fixed Incomeand Derivatives.
CAND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellentopportunitiesexist for brightgraduateswithoneyear +experience. Personalbackground
requiresasolidunderstandingof theproject lifecycleand acommitment to highqualitycoding.You
will be trained in all aspects of Investment Banking, relational databases, 4GLs and Object
Orientated Design.Agood opportunity for asecondcareermove.
£17-£25K +Bankingbenefits

CAMBRIDGE - MANY,MANY EXCITINGOPPORTUNITIES
Awide variety of specialist, leading edge IT companies in areas as diverse as: ROBOTICS,
TELECOMMUNICATIONS, MULTI-MEDIA, GIS, BUSINESS MODELLING,
FINANCIAL/TREASURY, EMBEDDED SYSTEMS AND SOFTWARE RESEARCH/
MANUFACTURING require high calibre software development staff at junior and senior levels.
Technical skills required include. C, C++, VISUAL C++, VISUAL BASIC,X-WINDOWSMOTIF,
GUI’s, NT, TCP/IP/X25/X4000, PROGRESS,SAP, Relational Databases, INTERNET
CONNECTIONSandATM (Communications not ATM machines). REF:/O4/EXE

INGRES/ORACLE/SYBASE/GUPTA/OODAND OOP ALL LEVELS
Additional experience of: SQL, Forms, Cand C++ required.Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
Administration,DBAs,Pre/PostSalesandsolid programmingknowledgeandexpertise.Pleasecall
to discussyour particular requirements.
£18-£40K + benefits REFSC/OS5/EXE

C/C++/VISUAL BASIC/UNIX/WINDOWS95/NT SERVER DEVELOPERS
Software Houseand EndUsers in Finance, Banking, Manufacturing, Commercial, Scientificand
Governmentapplicationenvironments requireexcellentCskills.BothWindowsdevelopment skills
W3.1 SDK, NT,X-Windows andVisual Basic or strong C,C++ solid operating systemsand good
application knowledge are again much indemand. Software development experience is the key,
andbeingable todeliver highperformance, highquality,well specifiedsoftware incompetitive time
scales. Opportunities vary from small to large software companies involved in expert systems,
GUls, Image Processing, GIS, EIS, Communications, Networking and Object Orientated
Databases.Graduates through to seniorsoftwareengineers/team leadersarerequired.Pleasecall
todiscuss.
£14-£35K +benefits REF:SC/O6/EXE
UNIX/VMS/WINDOWS3.1/95/NT MFC/C/C++ ALL LEVELS
A degree in computer of natural science, two years solid C/C++ programming experience and a
soundunderstandingofUNIX,VMSorMS-DOSare requiredtowork on largescaleprogramswith
user interaction. You will need an intelligent problem solving approach to work and be a quick
learnerto programmersoftware inan X-Windows,WindowsSDKor NTenvironment, port software
to different systems and liaise with customers to drive through product improvements. Excellent
career opportunities for the right candidates.
£16-£28K REF:SC/O7/EXE

LONDON/HOME COUNTIESWINDOWS SDK/NT DEVELOPMENTS
Senior DevelopmentEngineers Analyst Programmers
To £30K +benefits To £27K +benefits
Strong programming skills in C or C++ and Windows NT are pre-requisites for these positions.
Experienceinsomeofthe followingareas isalso required:Windows 3.1/95,Windows NT,Windows
SDK,MSC’7.0,MFC,Visual Basic,Visual C++andMicrosoftNT. AlsodesirableareWindows XVT
libraries ornetworkingskills. REF:SC/O8/EXE

SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various Client/End Users, Software Vendors and Software Houses dedicated to strategic
implementations of leading edge technology and integration of applications across different
hardware and operating systems platforms require candidates to degree level with a
scientific/technicaldevelopment bias and 1-3years experience. Thereare two main options
TECHNICAL DEVELOPMENT:Continued useof UNIX,VMS, MS-DOS, Windows NT(SDK,NT
orX-WindowsandToolkits), NetworkingandCommunicationswith companies offeringtechnology
basedcareers andmanagement responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunities to apply analysis and design skills rather than remain ‘a technical guru’ in various
environments includingfinance.Pleasecall to discuss your particular career, growth andpotential.
£12-£25K +benefits REF:SC/O9/EXE
VISUAL BASICSKILLSMUCH INDEMAND-PLEASECALLTODISCUSS REF:SC/10/EXE
HANTS/LONDON- VIRTUAL REALITYDEVELOPERS-MFC,C++- to £35KREF:SC/11/EXE
LONDONCOMMSSPECX25,X400 £40-60k REF:SC/12/EXE
C,C++/MFC-Countrywide REF:SC/13/EXE

t h e s o f t c o r p o r a t i o n
Third Floor,7-15 RoseberryAve, London EC1R 4RP
Tel: 0171833 2772 Fax: 0171833 2774
email: jmcb@softcorp.demon.co.uk

REF:SC/O3/EXE
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Another first for the InformationSuperhighway
Withanear constantly to the groundwhen it comes to impor‑
tant technological developments, Ctrl Brk was pleased to
hear that ‘theacknowledged leader in thin film barrier tech‑
nology’has at last launched its own web page.Who?
Durex,of course.
FollowingCtrl Brk’s swift reportingofDr Ruth’snew sem‑

inal publication Sex For Dummies, we felt it only proper to
conduct some serious investigation into the subject.Whobet‑
ter to turn to for help than the Durex company?
The site is comprised of five main areas: Romance, The ins

and outs of sex (sic), Dr Dilemma,
Com.unique andDurexcetera.Together
they offer a plethora of information on
everything you could possibly wish to
know about your little friend’s macin‑
tosh.
The 60-yearhistory of the brandplus

top romantic stories involvingcondoms
to befoundat http:/www.durex.com

walking, two days off?
Antarctica site offers sm
s u r f e r s the c h a n c et o fol- ‑

Mear’s race against |
Borge Ousland to |
efirst manto cross
soloandunsupported. | q u a
ehas created intense e
around the world,” ‘ s e s s :
PlanetmarketingdirectorPhilWa
dlevelsof interestin the site.’Ctrl
information on the position of

two days of every week. Doeshe

.theplanet.net/soloantarctica/

byNal Kerber

LocalGovernment Informationfor Sale
When filling out the electoral roll register recently,Ctrl Brk failed
to notice any clause mentioning the fact this information would
then be sold to the highest bidder. Presumably Ctrl Brk wasn’t
lookinghardenough aswenow discover that GBMailingSystems
Ltdhasbecomethe proudowner of the names and addressesof 43
million UK voters based on ‘the latest electoral roll’. All of which
are being offered to financial institutions, retail companies and
emergency services.
Knowinga littleof the businessof ‘list broking’Ctrl Brk is fairly

certain that adatabaseof this sizewould havecost afair wedge.Of
which this is probably just the thin end.
What next? MI5 offering past files to companies who wish to

target the security minded? Ctrl Brk would prefer its personal
details to bekept asjust that.
The bleedingobvious?
NASA is planningto create ‘theDatabaseof the Century’, anenvi‑
ronmental monitoring effort entitled Earth Observing System
Data and InformationSystem. It will eventually grow at a rate of
one trillion bytes per day. Its mission? “To monitor how human
behaviour is affecting the Earth’s environment.’
Call Ctrl Brk picky if you will, but dowereally need that much

computing power to calculate that the arrival of homo sapiens on
the planetwas not exactly a red letter-day for the ecosystem?
Bigbrother is watching youwatching us watching you
Novell recently announced plans to become a partner of Stellar
OneCorporationand integrateNovell’sNestedNetWareintoStel‑
lar’s 1000 range ofTVs. Applications will include live video trans‑
mission from a camera in the home with remote camera control
and remote operation of home systems, includingsecurity. Mmm,
thought Ctrl Brk ‐ kindof2001meets 1984. Interesting.

: PRIZECROSSWORD 1 pt pt ro

| DOWN

5. Uses the
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9. Linguistic formula translator (7)
10. Too much onthe net means you need lights? (7)
11. What afool for Amin to return (5)
12.Planof net orvirtual world (3)
13. Real fast language,wesuppose (5)
14.To dowith human selective breeding (7)
16.They love hurting you! (7)
18.Complete chunk of software (7)
21. Describes the cd-rom and worm principally (7)
24. Such was the barrier between EnglandandWales (5)

| 26. Negative logic circuit (3)
| 27.Wheat used for pastas (5)
28.Magazine - socharming to carry out (7)
29. Most average or “ornery” (7)
30. Retail income (7)
31. Keep aneye on the display (7)

1 .S e p a r a t efrom the network (7)
| 2. Gettinganincome or yield (7)
3. FrightenedShakespeare (5)
4.Lively asever-changingdata (7)

|| keyboard for data verification (7)
6 .1 2o fs t r u c t u r eo f1 8a c(5)
7. Changes the shape of everything, for the better?(7)

18.What passwords should dowithout an Act (7)
19.Quiet time when there's less need to be1dn(7)
20.What youget with paying peanuts (7)21. The best turned pot | follow with mother (7)
22.Physicalflowbehindall IT (7)
23. Device that prevents overflow(7)
25.S n e e r i n g l yreject (5)
27.O u t p u to fFET (5)

SOLUTIONTODECEMBER'SCROSSWORD

ACROSS:1.INTEGER 5.NUMBERS9. QUIET
10.AUTOMATIC 11. INVERTS 12.ORDERER 13.YES |
14.CHECK DIGITS 17.BLINDFOLDED19.TWO i
21. ONTERRA 23. PACKAGE24, ENROLLING e
25.TAFIA26. NUMERIC 27. SPRUCED
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Email& Femail
What a r e the main types of email?
That depends on whether you work in a large or
small organisation. A large organisation will have
seven independent email systems: the system that
runs on the mainframe, the system that works on
the old proprietary mini, the Unix package, the
groupware package, the strategic cross-platform
package, the freebie that came with the PC oper‑
ating system andThe SolutionThat The Technical
Department Prefers.

A n da s m a l l organisat ion?
A small organisation will have nine independent
systems: the Windows stuff, the cut-down copy of
ce:Mail that Jim picked up for asong at ashow two
years ago but which won't r u n on Dave’s machine
for some reason, the program that does the CIX
connection, the freeware that we pulled off the
cover disk of PCToday! Today! originally written
for the Mac by Germans whose knowledge of Eng‑
lish and the PC is in question, the program that
does the CompuServe connection, the useless bit of
freeware that came with the Internet provider’s
package, the rather better bit of freeware pulled
off the Net to replace the former which occasion‑
ally ignores a message so we have to revert, and
the cut-down copy of Notes that Jim picked up for
a song at ashow a year ago but which won't r u n on
Christine’s machine.

Ho ldon - you said nine. That’s only eight.
There is also The Solution That The Technical
Department Prefers.

ee

72

What criteria should you consider when selecting an electronic mail system?
Verity Stob is our well-wired woman.

Thereyou go with this ‘solution’ business
again. What distinguishes it from a l l the
other packages?
TSTTTDP has the ability to append random hom‑
ilies, sometimes known as ‘cookies’, to the bottom
of each message. Stuff like: Thought for the day: A
m a n is asold ashe’s feeling, Awoman asold asshe
looks - Mortimer Collins’.

Cracking stuff!B u t why the need for a
preferred solution? Surely a l l these
packages c a n communicate wi th each
other?
I thought you were allowed to goto the bathroom
by yourself these days.

Ok, ok -j us t kidding. Do y o u havea n y
guidelines, Verity dearest, on w h a t we
should belookingfor?
The first rule of good email is that it is nothing to
do with X.400.

Look, if y o u a r e going to burn up column
inches stat ing the bleeding obvious, I s t i l l
haven’t read last week’s Moleyet.
The second rule is that it m u s t have some mecha‑
nism for handlingattachments.

This sounds more l ike i t . Double-ewe tee eff
a r e ‘ a t t a c h m e n t s ’about then?
Attachments allow the user to mail a binary file by
‘attaching’ it to amessage.

A n d what, I suppose this allows you to send
prog rams a n d things wherever y o u like?
No, it allowsyou to mailbomb people you hate with
successions of huge messages containingcomplete
gibberish and get away with i t . An independent
expert recently estimated that only one in five
uuencoded messages are ever successfully uude‑
coded, one in eight MIME messages are EMIMed,
and that nobody has ever, ever hexbinned any‑
thing.

Hmm, that’s impressive. Where d i d you get
those statistics from?
I just made them up, silly. The third rule is: the
usability of an email system is inversely propor‑
tional to the amount of money it costs.

Wow- that’s almost goodenough to bea
cookie!
I can’t remember why I thought I liked you.

Two m o r e beforeyou go. What means
‘consolidation of email systems’?
It means purchasing another piece of software
which interacts with existing email systems in
such a way that they all fail in exciting new ways.

A n d how do y o u stand on RFC822?
A not unpleasant RFC,although it lacks the power
and clear narrative structure of the earlier ARPA
document RFC733,which it obsoleted. And there’s
not enough sex in i t .

Virtual Reality has made object
oriented software development
more fun than a wild ride through
Toad Hall. Put on this helmet and
take a look at class libraries
of the

Or you can go super-luminal by kicking
your gearshift into 'Keyword Search Mode’

EXE: The Software Developers’ Magazine

You had better try these keywords
‘Get ready for school’, NOW!
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Each year, the illegal use of software
Consumes nearly 50% ofyour potential
revenues.With the flamesof piracySoftware De elopers: eating away atyour profits,can you
afford not to protect your software?
Software Obtained Illegally,byregion, 1993vs, 199.

\rica/Middle East

$3,963,527,364
4,350,961,640

anada

$12,840,204,124Total for 1994 $15,212,700,215
Source: BSA

HASP® iswidely acclaimed asthe
world’s most advanced software
protection solution. Since 1984,
thousands of leadingdevelopers have
used nearly two million
HASP keys to
protect billions
ofdollars worth
of software,
Why? Because
HASP’s security,
reliability,andease‑
of-use led them toasimple
conclusion: HASP is the most effective
software protection system available
Today, more developers are choosing
HASP than any other software
Protectionmethod. To learnwhy, and
to see how easily you can increase your

‘Testing Labscompared revenues, call now to order your HASPi o n a l Sof action vendors. Developer's KitNational ytection V in 2 pers Kit.

nit test conducted Or eaigso i rand number one 1A recent tes B.
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TEST RESULTS,ie bow| Glenc¢ ‘ Activator/Mg i n| Sane 01753 622266gory_| HASP t 63 J

Faseof Lez oe | 72m h t t p : / /www.aks c o m
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Programmable
Graphs

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

Now Graphics Server 4.0 is here.

By accessing the ‘property pages’, this new feature
of the VBX can be used byyou at design-time and by
your users at run-time to change the properties of
the graph orchart - and you can configure the toolbar.

( w i f e e e ]S[ealiat) ( AS e l e ]7
You can also control every aspect of a graph or chart
by accessing the 180+ low-level functions in the DLL

another chart

Now your users can project graphs in True3D with
control over rotation, elevation and eye position

One or more data sets can bedisplayed in a scrolling
window and updated several times a second

Contour plots with colour-grading, combination
graphs, open-high-low-close, box-whisker and more.

All the interfaces you need (VBX, DLL, FLL, C++ graph
class etc), 16 and 32 bit versions for Windews NT

and ‘95 - there’s even anOLE Custom Control (OCX)
And unlike the GRAPH.VBX in VB Pro, Graphics
Server's VBX gives you ‘hot’ graphs, full axis control,
printing to the DC and null values for missing data,
plus all the new features like True3D and the Toolbar.

Call us now, and findout how Graphics Server 4.0 can keep you and your users out in front.
(And remember, youcandistribute the run-times royalty-free).

Bits Per Second acknowledge that all trademarks are the property of their respect ive owners

© CIRCLE NO. 455

SQLWindows

Visual C++
C/C++

Turbo Pascal
Powerbuilder
FoxPro
Windows4GL
Access

“A truly superb tool”

PCPlus,Nov ‘93

“Youwon't find an
easier way to add
charting to your
Windows
applications”
PCMagazine, Sept ‘93

BITS PER
SECOND
[ a n d

14Regent Hill
Brighton
England
BN1 3ED

Fax
01273 731925



wrecked by cl ient /server applications.
To accompany you on NetWare or
Windows NT you’ve chosen Btrieve,
the foremost navigational database.
I n i t s l a tes t v e r s i o n , B t r i eve v6.15

N e x t t i m e , I ’ l l n a v i g a t e
w i t h  B t r i e v e  v 6 . 1 5  ! !

TAKE A D V A N T A G E O F T H E BTRIEVE V6.15 U P G R A D E
* Novell SFTIIl support * NLM management with dynamic repor ts * N e w Transaction
Tracking System f o r da tabase integrity * Improved memory management * Update
bundling f rom multiple users i n t o a single disk operation * Windows DLL requester * D u a l
environment requester ( N e t W a r e a n d Windows N T ) * DOS requester ( N e t W a r e ) for
reduced memory requirements * Windows-interface installer

Special update offer f o r Btrieve v5.x a n d v6.x users.

surpasses itself in t e r m s of security,
speed, precision and user- f r iend ‑
liness. Be a clear-sighted captain and

3 7 9 ) ,

( sconesancee

call o u t your order now to profit f r o m

Btrieve’s improved performance and
special upgrade offer.

I T S I M P L Y W O R K S

VI
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