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

If you’re bui ld ing a n e w
g e n e r a t i o n  o f  m i s s i o n -
cr i t ica l applications, y o u
need a tool wi th the power
a n d scalabi l i ty to span
departments, divisions‐ the
entire enterprise. Only one
tool can help you do it all,
because only one tool has it
a l l ‐ t h e Galaxy Application
Environment* from Visix.

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

Galaxy's object-oriented architecture offers unprece
dented API depth and breadth to liberate Cand C++
developers from the constraints ofplasform-specific toolkits

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

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

With Galaxy
y o u can focus
onbuilding the best applica
t i o n s possible, insteadof
compromising on features
to make port ing eas ie r.
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toolkits or supporting separate develop‑
m e n t teams. Best of al l , there’s no
“least c o m m o n denominator” effect
w i t h Galaxy ‐your applications are
completely portable and sti l l able to
exploit the advanced capabilities of
each nat ive env i ronment . The end
result? You'll have a better application
that is completely portable in a fraction
of the time it would take otherwise.

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

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

Bu i ld it w i t h Galaxy
F r o m financia l services to manufac‑

turing, Galaxy has exceeded
the expectations of even the
mos t demanding developers
and w o n the praises of the
c o m p u t e r industry press
and analysts. Galaxy archi‑
tecture has proven itself in
hundreds of real w o r l d
environments‐J.P. Morgan,
X e r o x , I B M , Legent, a n d
m a n y o t h e r s are u s i n g
Galaxy today to build their

mission-critical applications.

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

Editorial............n e r i c t n a c e n n i ne n e r ) Ey
In the States they are the national heroesbehind DBMS
technological showcases such asthe SpaceShuttle
Discovery. But in the UK software development is no fairy
tale. It seems that all our whizzkids havegone...

News R e v i e w . . .i c s s c o n c u t u s s i a t e e a s t e r s t i s a r ae n )
In large corporations the days of the standalone application
are numbered according to a recent survey by Hoskyns.
But is NetWare4 really the way forward?

Product News........s c s u s t e t d a ltose nave eMa t e a s s s i a d8
NewC++ compilers from BorlandandSymantec, Delphi
"95 update, plus someone has come upwith a clever toolkit
for developingWindowsVxDswithout coding in assembler.

FEATURES
The Vittles Of ViTtUalla.-scssssssscsssscsisessieseessssieetve14
Why create beautiful, static CADmodels of a factory when
you can build avirtualmodel in which you canwalk
through and explore. RichardM Eastgate andJohn R
Wilson explain how this can be achieved in SuperScape
VRT.

Windows goes continental . . . . . . . . s s s s s s s s s s s s s s s e e s 1 9

Colin Smith illustrates the ways in which you can adapt
yourWindows applications to make themmultilingual.

OBJECTIVE
Which C++ COMpiler? . . . . . s s s s s c s s s e s s s s e s s s e e s s s s e s s s e s 2 6

In this, the first in a three part series, RheaSystems
examines the pros and cons of the two C++ compilers from
Microsoft.

C++ GUI libs SHOWdOWN......ceessseseeseeeeseee2
Laine Stump completes his portability library roundupand
discusses analternativemechanismthroughAPI
translation libraries.

SOFTWARETOOLS &TECHNIQUES
Bibles for the C++ DaSheYS . . . . . c . s s e s s s e s e s s e e s e e s e s 3 8

A selection of the finest C++ books compiled by Francis
Glassborow.

42Gravity for Newton developers...
One of the strengths of the Newton is that you can write
applications for it. PaulSmith investigates how this can be
donewith Apple’s NTK.
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The secret of Perl.. +66
NiallMansfieldrediscovers the wonders of the Perl
scripting language in Unix.

CONTENTS

00 application building inVO.........000o o n OG
With Glockenspiel breeding, it is not surprising that Visual
Objects offers a similar OOPmodel to C++. Chris Sennit
describes how it works in practice.

Reporting in WindOWS........ssssssses e s i u s t t s a n c e s 58
DavidMery investigatesthe report generating capabilities
of BorlandReportSmith, R&RReportWriter and Data
Access’ WinQL.

DEVELOPERS’ CORNER
Ctrl Break...........cause s s u s u v e s u c u a n c h e s v c u i e t u n i s a v e s t e e . 6 4

Five copies of Cringely’sAccidentalEmpires to begiven
away.WinWoodstock’s anniversary CD-ROM. PlusOxford
Compendium CD-ROMasthis month’s prize in Eric
Deeson’s crossword.

Net searching.........s b e a i s t c e n s s r e b u v e n u n s t i c n e a v t o a t e a e s 7 4

If there is one thing to remember about the Internet it is
that there is anawful lotof data out there. Buthowdoyou
track downwhat you need?PaulRichardsondiscusses
search techniques.

Book R e v i e w . . .Per r e r e e e e e e 7 8
This monthwe review Taligent’s Guide to designing
programsand Virtual LightbyWilliam Gibson.

The art of CV WIiting.........sssscsssecssese e e 83
KevinYeandel offers some advice on putting together a
great CV.

COMMENT

Letter from the Eqitor . . . . . . . . s s s s s s s c s s s s s s c s s s e s s e s s e e e s 4

Wina trip to the States.

Soapbox..
The process of writing software in traditional programming
languages is slow, expensive and error prone.Trevor
Hilder discusses aworrying trend in which users
themselves are becomingprogrammers.

Jules recently tried to acquire anelectronic copy of the
Londonstreet atlas. Shocked at the price heconsidered the
question of who actually owns the copyright...

Letters . . s s s s s s s s s s s s s s s s s s s s s c s s s s s s s s s s s s o s s s s u s s e s s s s e s s s s s o r a s s 8 0

Why expensive OODBMSs cost somuch.

EXENderS . . . e s e s s e e e e e e e r i etri c .

Christmas parties, pantomimes. Oh no, it’smen in tights...

Hold the cover about 15cm/6" away. Relax your mind and eyes.
Stare through the print asif you were lookingat anobject twice as
far away. Slowly the 3Dimageswillmaterialise.

With thanks to DiggerPosters,
POBOX30,SouthOckenden,EssexRM156RG.Tel/Fax: 0708 851657.
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COMMENT

Happily ever after...
PB
ZSOnce upona time there

was alittle boy whose Vaasmm\

best friend was acomputer. All
the other boys laughed at him.

But the little boy had heard
about the Ugly Duckling and
he knew that one day he was
going to turn into a swan. Or

was he?

The Geek. Soaptly he describes this indus‑
try; an epithet of the skill of the software de‑
veloper. They called hima loner and jeered
when he strived for meaningful dialogue
with a computer. It never occurred to them
that within a decade he would conquer the
communications revolution of the 21st cen‑
tury. Forever they would fall in the shadow
of his success. How jealous they must feel.
That the one they mocked at school should
be driving forward a technology which is
changing their lives.

If only it were true... Where is the fairy
godmother to transform the Geek into an
enchanting prince of software development
andwhisk him, far, far away from these cold
shores. To a high income and a smart wife
in Santa Barbara? Why is the capacity to
create sotragically ignored in this country?
The software development industry in

the UK is in a state of decline. It is crippled
by its very location: it isn’t in the US. The
USmarket is saturated; why consider Brit‑
ish? Being thousands of miles from all the
action doesn’t help exports. Despite ad‑
vancements in communications, fax, email
and the like, it is remarkably difficult keep‑
ing in touch with a US client. Fora start,
there’s the nine hour time difference.When
they are getting in to work, weare leaving.
Then there is the attitude over here. The

word ‘geek’ is aUSterm. The UShasgeeks,
the UK does not.While not every geek will
make the ranks of the computer elite, the
whizzkids, it is their common aspiration.
Over there, to the public at large, they are
all whizzkids: each and every one of them.
In the US, software development is almost
chic. Glamorised by Hollywood, by NASA,
the lowly programmer is elevated to the
heights of American hero in the eyes of the
public. The real stars of the movies are not
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the actors but those who make things hap‑
pen behind the scenes.What more befitting
public relationsmachine for USsoftware de‑
velopers than the special effects and anima‑
tion from companies such asLucasfilm. Or
when a 100million television viewers watch
in awe as the orange glow from the space
shuttle propels science and technology into
the heavens. This is US technology at its
best.The people are proud; they applaud as
it paints itsway across the silver screen and
the Solar System.
In the UK there are no whizzkids. They

all crossed the pond for greener pastures,or
ended up buying Tottenham Hotspurs. Atti‑
tudes in the UK are completely different.
There is little in the way of incentives to
keep British talent,well, British. If anything,
the public feeds off entrepreneurial failings.
The British people love scandal. They ap‑
plaudwhen things go wrong.
The Government too seems to court eco‑

nomic disaster. It proposes cuts in the de‑
fence budget yet offers little support to the
victims. Highly skilled defence staff are left
to fend for themselves. It is no wonder that
these people are snapped up by friends and
foes alike. Rather than reskill, those in
charge choose to pay £34.80 per week in‑
come support. Never before has academia
been so far away from commerce. During
the recession companies froze on graduate
recruitment. Today the sheer numbers of
skilled unemployed mean that new blood is
not finding its way into the computer indus‑
try. Nobody wants to employ a rawgraduate
when they can have an unemployed C++
programmerwith three years experience. It
never occurs to them that the raw graduate
could be the next British computer whiz‑
zkid.
Onaworldwide scale the industry is ill.

In the UK, it is dying. No one company is
willing to take the risk with new commer‑
cial software. Improvingexisting products,
adding new features, is the way in which
software is being marketed today. It is
only a matter of time before the end user
community realises that it does not want
to buy the next upgrade of bug fixes that
comes complete with new bugs. Or soft‑
ware with features it will never need.

Software development in the UK is no
fairy tale. And that’s OK, because nobody
really wants to live in a fairy tale. Nobody
wants to live in a world that pays no atten‑
tion to reality. That’s why the whizzkids
went to America.

Cliff Saran
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Async Prof for C/C++ 2.0 £170
CAsynch Manager £175
CComms Toolkit £215
COMM-DRV/LIB £140
Essential Comm 5.0 £265
Greenleaf CommLib 5.0 £235
MagnaComm/DOS £215
SilverComm “C" Asynch 4.0 £195

Database
Btree Filer for CNetwork £170
C-Index Pro £349
c-tree Plus 6.44 £565
CodeBase 5.1 £259
CodeBase++ 5.1 £259
D-ISAM £325
d-tree £490
DataBoss 3.5 (Special Offer) £79
Greenleaf Database Library £180
Paradox Engine&DFX 3.0 £125
POETSDK 2.0 £360
r-tree £305
Raima Database Manager £360
Raima Object Manager £360
SoftFocus Btree/ISAM £75
Topaz for C4.0 £255
Watcom SQL Developer's £260

Graphics
3D-Ware Std £99
3D-Ware Prof £249
Accusoft Image Lib/DOS 5.0 £745
dGE 5.0 £205
Essential Graphics Toolkit £320
Fastgraph 4.0 (Ted Gruber) £195
GFX Graphics Lib 32-bit £270
GraphiC 7.0 £345
GXEffects 3.0 £125
GXGraphics 3.0 £155
HALO Professional 2.0 £245
MetaWINDOW-DOS 4.4 £170
MetaWINDOW-DOS/2864.4 £240
MetaWINDOW-DOS/386 4.4 £309

| PCX Toolkit 6.0 £155
1] PCXLab-DOS/286/386 £135
| Real-Time Graphics & UIT £225

Gui
4Sight £300
graphics-MENU £185

| Menuet/CPP 2.0 £310
| MEWEL/GUI Std 4.0 £390
| object-Menu w/Source 2.7 £510
| T-Windows £240
| Zinc 3.6 for DOS £505,

i Math& Scientific
| C/Math Toolchest &Grafix £45
| Huge Virtual Array &NAT £215
§ Linpack.h++ w/Source £429
| Math.h++ w/Source £257

MIRACL £39
Science, Eng & Graphics Tools £140

Memory Managers
Heap Expander 3.0 £130
MegaHeap £115
MoreHeap 3.0 £135
PowerSTOR £99
VMData for DOS £665
L O W P R I C E

MICROSOFT &BORLAND.
P RO D U C

Microsoft Access 2.0 £289
Microsoft Delta £230
Microsoft Fortran5.1 £138
Microsoft FortranPowerStation£230
MSFoxPro 2.6 ProDOS £360
MSFoxPro 2.6 Std DOS
MSFoxPro 2.6 ProWin 360
MSFoxPro2.6 StdWin £87
MSMacroAssembler 6.11 £110
MSMultimedia Viewer Pub Kit £230
MSVisual Basic for DOSStd £96
MSVisual Basic for DOSProf £230
MSVisual Basicfor Win Std £96
MSVisual BasicforWinProf £230
Microsoft VisualC++ Std £65
Microsoft Visual C++ 2.0 £299
Microsoft Windows 3.1 £78
BorlandDatabaseEngine CALL
BorlandC++ 4.5 £285
BorlandPascalwith Objects 7.0£250
dBase 5.0 for DOS £405
dBase 5.0 forWindows £280
dBaseCompiler 2.0 £245
Turbo C++ 3.0 £59
Turbo C++ Visual Ed.for Win £84
Turbo Pascal7.0 £84
Turbo Pascalfor Windows 1.5 £99
Paradox for DOS4.5 £405
Paradox forWin 5.0 £285
WITH FULLTECHNICAL SUPPORT
sneoxsicenreanc-ammuemnnssntrramccrscenasinsKsest

1194

Baby Driver Kernel 3.0
BGI Printer Driver Toolkit
GXPrinter 1.5
SLATE

Screen
C-Scape 4.0
C/MWindows Toolchest
Greenleaf Datawindows 3.0
MEWEL/TEXT Std 4.0
Object Professional for C++
Panel Plus II
TCXL UIDev Sys for DOS/Win
Vermont Views Plus 4.05

£250
£105
£240
£260

£360
£45
£225
£390
£190
£260
£140
£595

General& Systems Libraries
C Tools Plus/6.0
CAD/CAM Dev Kit/2D Personal
Crusher! with Source 3.0
Greenleaf ArchiveLib
Hold Everything
Interwork
MTASK
Multi-Cw/Source
Resident-C
SpontaneousAssembly for C++
TCOMP/Multi-Platform
TTSR Ram ResDev Sys 2.0
TG-CAD Prof 5.0
Tools.h++ w/Source 6.04
TSRs and More

Tools
C-DOC 6.0
C-Vision for C3.1
Clear+ for C
CodeCheck (Professional)
LALR (special offer)
MKS LEX &YACC
PC-Lint for C
PC-Lint for C/C++
PCYACC Personal
SourcePrint+ 5.0

Visual Basic 3.0 for Win Std
Visual Basic 3.0 for Win Prof
Comms Lib/Win
NetWareClient SDK for VB
Network Library/Win
PDQ Comm for Windows
ADE/VBX
Agility/VB
CodeBasic 5.1
Controls for Btrieve
DataDirect MultilinkVB
DataDirect ODBC Pack for Win
Integra VDB/VB, Desktop
List & Labels for VB
Raima Data Manager
VB/ISAM MU
VBtrv for Windows
Visual/db Network 3.0
3-D Widgets
ChartBuilder for VB
Control Palette 2.0
Custom Control Factory
Data Widgets
Designer Widgets
Formula One 2.0
Gantt\VBX
HighEdit for VB
MSVisual Control Pack
QuickPak Pro for Win 3.0
Spread/VBX
SpyWorks-VB
TAB/PRO
TXText Control for VB+ IC
VB/Magic Controls
VBAssist 3.0
VBTools 4.0
WinWidgets/VBX
Accusoft Image Lib/VBX 5.0
3DGraphic Tools
Code.Print Pro for VB
Compression Plus for VBWin
DynaZIP VBX
FXTools/VBStd 1.5
FXTools/VB Prof
Grid/VBX
GUI Assist
ImageKnife/VBX 1.3
ImageMan/VB 3.0c
ImageStream/VBX
MediaKnife/VBX
Microhelp Muscle/Win
PCX Toolkit for Windows
QuickPak Scientific for Win
Spelicheck
TMS Tools
TrueGrid Pro 2.1
VBCompress Pro 3.0
VERSIONS/VB 1.1
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£135
£375
£195
£210
£160
£205
£215
£39
£160
£95
£105
£105
£795
£259
£130

£175
£95
£135
£495
£180
£240
£89
£139
£250
£190

£96
£230
£115)
£380
£80
£99
£350
£180
£140
£185
£270
£320
£209
£279
£450
£150
£185
£235
£89
£75
£135
£49
£99,
£99
£180
£195
£165
£69
£145
£175
£120
£75
£199
£120
£145
£115
£160
£500
£130
£85
£200
£129
£149
£260
£75
£350
£175
£239
£180
£244
£125
£155
£105
£49
O90
£105
£130
£80
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taxes but doinclude delivery in mainland §
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£290
£65
£299
£85

Aztec Embedded C86
Microsoft Visual C++ Std
Microsoft Visual C++ Intel Ed
Symantec C++ 6.1 Std
TopSpeed CProf
TopSpeed C/C++ Prof
Turbo C++ 3.0
Turbo C++ Visual Ed. for Win

£215
£59
£84

Borland C++ 4.0 £285
Borland C++ for OS/2 1.5 £149
HighC/C++ 386 3.2 £555
HighC/C++ for OS/2 £445
HighC/C++ for Win NT
Salford C/C++ Developer
Salford C/C++ Prof Plus
Symantec C++ 6.1 Prof
Watcom C/C++ 10.0w/Docs

£445
£395
£295
£325
£295

ii

Visual Instrument Panel Controls £150
VSView £105

{VISUAL BAS ICFORDOS
| £96MSVisual Basic for DOS Std

MSVisual Basic for DOS Prof £230

£169 §

" BorlandC++ 4.5 supports OLE 2.0
BorlandC++4.5deliversOLE 2.0component
‘support that isindependentofaspecific
applications framework, tools that retrofitexisting
code with OLE f u n c t i o n a l i t y ,and support for fast
DLL-basedOLE servers. This is achievedbytheir
newObjectComponent Framework (OCF)which
letsyouwriteOLE-enabledapplications that plug
Cleanly into OWL, MFC or API apps by making the
OLE communicationsmodelfitthe ordinary

| Windowsmessagingmodel.
AppExpert canalso updatepreviously i:

generated OWL code withOLEsupport,andthere
isa32-bit portability layer that lets Win32 apps
(bothWinNT and Win95) use 16-bit VBXs.CALL
USNOW for fulldetaiis andpricing.

_Borland Database Engine2.0 for Windows
The Borland Database Engine 20for Windows
(BDE) iscomprisedofanIntegratedDatabaseAPI |,
‘of over 150functions and advanceddata
integrationservices including: linxedcursors; bi‑
directional scrollablecursors; in-memory tables;
BinaryLargeObject (BLOb)cache; debugging

|. services; and support for both SQL &QBE.
BDEsupports concurrent heterogenous

databaseconnections andhandiesallParadox&
dBase formats, text files,andODBCdrivers.
NativeSQLaccess isavailable toOracle, SQL
Server, Informixand InterBase,through Borland
‘SQLLinks2.0 forWindows. BDEreplacesthe
ParadoxEngine(upgradesareavailable)and is
toyalty-free. CALL USNOWfor full product info
and pricing.
DaytonaandWarpare FinallyHere
Windows NT3.5 and OS/2 3.0 are now shipping.
Call for info if you want a robustdevelopment
Eenvironment.
Cross-Platform HelpTool
HLPDK/PA letsyouwrite helpand hypermedia
projectsonceand compile them to many targets.

| Can alsoconvert existinghelpfiles.Targets
| include:Windows,OS/2, HTML,DESQviewX,MS
MultimediaViewer, Quickhelp,Pophelp,Thelp,
TVHC, etc. CALLNOWfor fulldetails.Special

| Ofer atONLY £120.

PROGRAMMING
t ts§ Comms Lib/DOS £115 oo

| NetPak Pro for DOS £135
| Network Library/DOS £80 CE Assemblers
} PDQComm Boom mm Basic Cic++
§ QuickComm £129 Comms Cross Dev
fF QuickNet £79 Custom Controls Database
| RS232 Library ESO Debuggers Dos Extenders
| CodeBasic 5.1 ca r l meEditors Fortran
|) db/Lib Prof 3.0 £195 Graphics Gul
j E-Tree Plus FSkee MeLinkers/Locaters Lisp
| VB/ISAM MU £150 Modula-2 Multi-tasking
| B i r for 00S APOE Pascal Prolog
| Eltech’s GUI Toolkit See, Smalltalk ; Su.Fastgraph 4.0 £195 Version Control Visual Programming
| Graphics QuickScreen Face ie Windows Xbase
| GraphicsWorkshop £105 We stock many items for which there
| GraphPak Pro £99 is no space in these advertisements.
| GXGraphics 3.0 £155 P a s t e co ae
* Compression Plus £79 MPILE!
| Compression Workshop £110
| Microhelp Muscle/DOS £155 BBC BASIC-86 Plus
# PDQ £110 CA-Realizer 2.0 (Win)
| Printer Plus £130 eaeHedDOS

ProBas 5.6 £169 for Windows
: QuickPak Prof 4.1 £145 GFA-BASIC for Win Compiler
|) QuickPak Scientific 3.0 £105 PowerBASIC (DOS)
| QuickScreen 4.0 £105 PowerBASIC Pro (Win&DOS)
TSRitic £89 TrueBASIC Std 3.0

a _ C & C++ FOR WINDOWS
COMM-DRV/LIB £140 Graphics Server SDK £205

| COMM-DRV/VxD £79 Real Time Graphics Tools £480
| CrystalComm for Windows £130 Windows Charting Tools £245
J Greenleaf Comm++ £180 ‐_Accusoft Image LibMin 5.0 £670
j, Greenleaf CommLib Pro £365 AdOculos (ImageAnalysis) 2.0 £325
|| MagnaCommMWindows £280 Borland Visual Solutions Pack £59
1 Btrvs+ 1 8 5 ‐ Canvas.h++ £340
1 CBIISAM MUfor Win £150 Control Palette 2.0 £135
1 CodeBase 5.1 £259 Crusher! Win DLLw/Source £235
| CodeBase++ 5.1 £259 Data EntryWorkshop £135
| DataBoss for Windows £410 DataTable £249
| Integra VDB/C++, ClienServer£509 Diamondco le
| IntegraVOBIC++, Desktop #209, | mage Comet 8 aa
| List & Labels for Win (Pro) £395 Le TOOLS Prot £520
| Paradox Engine &DFX 3.0 £125 i is rol Ft
| POET SDK 2.0 £360 a
DataDirect Developer's Toolkit £450 ie vee Control Pack £69‘oolkit for Windows £155Raima Database Manager £380 ProtoGen+ £220

| Raima Object Manager 2.0 £305 SafeWin 3.0 £190
| SpreadVBX++ £175 TXText-Control 3.0 £1160
| Watcom SQL for Windows £260 Win/Sys Library £105

Essential Chart for Win £320 WindowsMaker Pro 5.5 £750
| GraphiCMWin 7.0 £370 Zinc 3.6 for Windows &NT £505as A A O A A N A TS SE NTERASE LTEERTSTIE A T E ae
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COMMENT

Letter from the Editor
DearReader

EXEmagazine warmly congratulates Patrick Van DeWiele and Rik Delva, the Belgium team
who won the 1994 Developers Competition held in NorthCarolina between the 6th and 8thof
October. This was the fourth year of the competition. With over 60 teams competing, the US
Developers Competition is the largest of its kind. Not restricted to US software developers,
the competition has a highly international flavour, with a number of the competing teams
coming from outside the US.Eachyear, the organisers, Droege Computing Services andAd‑
visor publications, look for a worthy organisation which requires an application to be built.
The specification is produced by Droege. Teams are then judged on their ability to build the
actual application using the software development tool and hardwareplatformof their choice.
In 1994 the competitors were given two weeks to look at this spec. They then had one com‑
plete day in which to build the project.
The software was part of a larger computer system required by Habitat for Humanity.

This is a non-profit making Christian organisation whose aim is to increase home ownership
in the USby building quality housingwhich it sells at cost price.To keep cost to aminimum
it uses volunteers for labour and offers mortgages with 0%interest rates. The organisation is
similar to the Housing Association in the UK. Typically, it sells houses for $40,000 which
would normally cost between $70,000 and $80,000. During the two days of the event over
$17,000was donated by software companies and teams.

As well as the actual competition itself, Habitat for Humanity has invited teams to put for‑
ward proposals for the entire system.The contract is worth between$50,000 and $100,000 for
the team that is chosen. Droege estimates Habitiat for Humanity will be makinga saving in
the order of $350,000 to $600,000. Previous estimates for the complete systemswere between
$400,000 and $700,000.

The 1995 competition is being held betweenOctober 5th and 7th 1995 in Durham, North
Carolina. The rules have changed so that the event will run over two days. The specification
will be given to competitors on the day. EXE is offering you the chance to be there to repre‑
sent the UK.We will fly you andyour team on an all expenses paid trip to the US to compete
against the world’s best in this most coveted competition. And all you have to do is show us
howgood you are.

It is not just any database application though.That would be far too easy.We have teamed
up with Rhea Systems to producea specification for agenuine bespoke application urgently
required by the Royal National Institute for the Blind. Established in 1868 the RNIB’s mis‑
sion is to challenge the disabling effects of sight loss and provide information and practical
help to allow people to carry on with their lives. Modelling our own EXE Software Devel‑
oper’s Challenge on the successful US Developers Competition, we are inviting several
teams of developers to compete at building the database application from scratch within an
eight hour duration. And what better way to choose the teams than from among the ranks of
the highly skilled professionals, such asyourself, that readEXEmagazine.

We are hoping that the competition will attract a myriad of teams and software develop‑
ment tools. The atmosphere will be of a software amphitheatre in which UK software gladi‑
ators will jostle with their contemporaries to produce the best database application. As
judged bya jury of leading figures in the software industry. All competitors will be using
identicalPChardware runningDOSorWindows.
The team that develops the applicationwhich is finally chosen for the charity will be jetted

off to the US to compete in the 1995DevelopersCompetition.Who knows? Next year it could
be a British team that wins. I can think of no better way to end 1995 than by congratulating
anEXEsponsored developer team.
The venue for the EXE Software Developers’ Challenge will be Sandown Exhibition Cen‑

tre in Surrey, during the Software Developers’ Forumwhich is taking place on the 8th and
9th of February 1995. You can find out more about how you can help by writing to EXE
magazine, Software Developers’ Challenge, Freepost 39 (WD1414/29), St Giles House, 50
PolandStreet, LondonWIE 6JZ.Cliff
Editor,EXEmagazine
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Compete according
to the highest standards

Asa professional, you demand strict adherence to standards.
That’s why, whether you are developing for 16- or 32-bit, you
need Borland® C++ 4.5 for the latest ANSI C and C++ support.
I t ’s all you need for today’s platforms and to prepare for
Windows 95. The fastest, easiest way for you to create first-class
applications is with Borland C++. It gives you full OLE 2.0 and
16- & 32-bit C++ support to easily migrate your existing
applications. And you can support a l l your application
development froma single environment.
RRP£349 + VAT. Upgrades available from £99 + VAT.

Develop database-intensive applications
with Borland C++ and DatabaseTools

The ultimate Cand C++ development tools suite for the
uncompromising professional. Together, Borland C++ 4.5 and
Database Tools bring you the power to develop local, networked
and client/server Windows applications, offering extensive
database functionality. Compatible with the very latest Paradox
and dBASE file formats, it includes high performance database
drivers for Sybase, Oracle, I n f o rm i x , MS SQL Server and
Borland InterBase, as well as support for ODBC drivers.
RRP£499 + VAT. Upgrades available from £179 + VAT.

Borland
The Upsizing Company

Borland International ( U K ) L im i ted , 8 Pavilions, Ruscombe Business Park, Twyford,
All rights reserved. Al l Borland product names are trademarks of Borland International Inc. Dealer pr ices may vary

Save months of development time
Only Borland C++ gives you the OLE fast track. With our new
powerful Object Components Framework (OCF) and the
integrated visual tools, you can create a complete OLE-enabled
application simply by clicking your mouse. OCF allows you to
enable existing applications, and actually produce your first
OLE 2.0-capable application in hours, not months.

We'll put you on the fast track to Windows 95
Remember, for speed, ease, and openness, don’t wait. If you
want to get to OLE 2.0 and Windows 95 ahead of the pack, you
had better berunning new Borland C++ 4.5. You will beentitled
to our FREE update for the final version of Windows 95. So you
can move up without missinga step.

Visit your dealer, or for further information call

0800 212727
or return the coupon

C Pleasesend an information pack. ( P l e a s e call with more detailed info.
Name
Position
Company
Address

Postcode
Numbers of PCs in your company

AS/9448/JF

Berkshire RG10 9NN Tel: 01734 321150. Copyright© 1994 Borland International Inc.

> CIRCLE NO. 833

RY



NEWS REVIEW

Sybase/PowerSoft merger
On November 14th, Sybase and Powersoft
have announced their merger. Powersoft
will continue as an independent subsidiary
of Sybase. Sybase has stated that ‘the
merged company will continue its commit‑
ment to open systems.’ But there certainly
appears to be a conflict of interest between
PowerSoft as a provider of database inde‑
pendent 4FLs and the Sybase RDBMS fam‑
ily. The fate of Build Momentum, Sybase’s
Windows development tool is not yet de‑
cided. Sybase is on 01628 597400 and Pow‑
ersoft on 01628 345000.

ORB on TCP/IP
OMG’s technical committee has made some
progress on the ORB 2.0 specifications.Two
types of compliance have been defined:
CORBA 2 Core and CORBA 2 Networked.
One implication of the ‘Networked’ compli‑
ance is that a‘CORBA 2.0 Networked ORB
must offer Inter-Orb Protocol (IOP).’ This
means that the ORB must work ‘out of the
box’ on top of TCP/IP networks, even the
Internet.The OMG is represented in the UK
by Eric LeachMarketing (01815702182).

Neural get-together
If you’re working on embedded neural com‑
puting technology, and more specifically on
its application to intelligent monitoring and
control, then you should join the club. The
Axon Club, that is. It has been set up aspart
of the ‘Neural Computing Technology Trans‑
fer’ programme of the DTI and is already
working on three projects.These are an‘intel‑
ligent’ medical monitoring instrumentation, a
machine-health monitoring through acoustic
measurements anda project trying to find
how to extract useful informationfrom amul‑
titude of sensors readings.TheAxon club will
run for two years. The joining fee is £5,000
(per year). If you’re interested you can con‑
tact Simon Hancock or Richard Palmer on
01730 260256.

EXE runsthe show
The first EXE Software Developers’ Show
will be held on June 8th and 9th 1995.There
will be an exhibition and a seminar pro‑
gram. In the exhibition hall, anumber of the
stands will be grouped as villages. One of
these will be the Lotus village where Lotus
and third parties will show their latest prod‑
ucts. The seminars will cover subjects such
as development tools, development and tar‑
get platforms, Client/Server, RAD and creat‑
ing a Web server. The seed is planted, the
development is in the process, the show will
be at the Royal Horticultural Halls in Lon‑
don. For more information contact Tim
MacPhersonon 01712875678.

PC Explosion
Hoskyns has recently carried out a survey among organisations with over 500 PCs. It found
that many companies’ IT departments do not have enough staff or are not well trained
enough to cope with the demands that the PCs create.The sheer number is not the only diffi‑
culty. Multi-platform inventories of PCs, workstations, servers, printers and software aswell
asLANandWAN connectivity issuescreate challenges of their own.

Is there still amarket for stand alone applications? Probably not for large organisations. In
the companies surveyed, 74% of PCs are networked today and this should rise to 92% in two
years time. LAN servers are overwhelmingly based on 486 processors. Only 17% of the respon‑
dents were using Pentiumbut 40% of them plan to use Pentium in the next two years. As can be
expected, 80% of the companies are using Net‑
Ware 3.11 or 3.12 as aNOS (16% for NT and
12% for Pathworks). What is more interest‑
ing i sthat only 30% o fthe Novell users plan, p e a a p e rcite rae
to upgrade to NetWare 4 in the next two oa
years though they will all retain NetWare. hc = ay ae

On the desktop, Windows 3.1 or 3.11 is Pete 12%

installed on85% of the PCs.The rest are run‑
ning DOS5 or 6. Half of the DOS users plan
to move to Windows and over half (55%) of
Windows 3.x users plan to upgrade to Win‑
dows 95 over the next two years. Of the rest,
32% intend to stay with Windows 3.1 for the
next two years and 5%will upgrade to Win‑
dows 3.11. The survey titled Desktop Service
Management is published by Hoskyns Group
Plc.Contact them on 01714342171.

‘Source: Desktop Service Management,Oct 94, HoskynsGroup Plc

NOSand OSin large organisations

Six companies have joined Novell’s subsidiary SoftSolutions and Xerox’ division XSoft
to participate in the developmentof DEN (Document Enabled Networking). These are
Documentum, Kodak, IDI, Oracle, PC DOCS and Verity. Documentum defines DEN
as ‘an open software framework on which developers can build scaleable document
management services and applications that interoperate across different document re‑
positories’. In other words, applications supporting DEN will be provide uniform ac‑
cess to electronic documents independently of their location or the format they’re in.
DEN enables y o u to search documents over networks by the documents’ attributes or
content, to use and share them.

The first technical specification was published in July this year. DENwill be imple‑
mented first on NetWare and then on Unix. In the NetWare implementation, DENwill
bec o d e das aset ofNetWare 4 NLMs. DEN will work withNetWareDirectory Serv‑
ices (NDS) to enable consistent access to documents wherever they are on the LAN.A
SDK will support both an API for application developers wanting to use DEN and a
SPI (Service Provider Interface) for developers to provide DEN compliant frame‑
works. Documentum Software Europe is on 0181 8991743.

Borland teams up
Borlandhas reinforced its database position through agreements with bothSybase and Inter‑
solv. Borland will optimise its client tools to take advantage of the functionality of Sybase
SQL Server 10RDBMS, such asreferential integrity constraints. Applications concerned are
Paradox and dBASE for Windows, ReportSmith and Delphi. Developers using Borland C++
will also benefit asBorland intends to add specialised functions.

The Intersolv agreement will give Borland users access to its DataDirect ODBC technol‑
ogy. According to Philippe Kahn, ‘ODBC provides tremendous value to our Paradox 5.0 [for
Windows] and dBASE 5.0 users, extending the breadth of information they can currently ac‑
cess’. The DataDirect ODBC Drivers pack supporting more than 35database format is avail‑
able at £350 (with 30% discount to dBASE and Paradox users). Intersolv is on 01707 812812
andBorlandon01734 321150.
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More people worldwide use UIM/X for Motif GUI development than any other tool.”

GUI development...
or GUI mess?

© 30,000 usersworldwide e builds reusable GUI object classes
© easy to useWYSIWYG drawing editor e fully integrated Cinterpreter
¢ MSWindows cross platform toolkit © generates C,C++, UIL and Motif code
e Sybase and Oracle toolkit ¢ available onmost UNIX platforms.

*Source:X BusinessGroup

UIM/X - the world’s favourite
Motif GUI builder

PIROFEIHK
Call +44 (0)1628 75959 or email info@protek.co.uk
In North America call Bluestone on (609) 727-4600
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PRODUCT NEWS
Goodbye to asm
Developers who need to write VxDs no
longer have to delve into assembly lan‑
guage. Vireo Software has begun shipping a
new toolkit for Windows 3.1 called
VToolsD. This makes it possible to develop
VxDs in C and C++. The C++ library pro‑
vides an object oriented framework for cre‑
ating VxDs. The C runtime library is ANSI
compliant. The toolkit includes QuickVxd,
an interactive code generator for creating
template VxDs in C or C++. The price of
VToolsD is $495 and includes full source
code for the library. It is available for Visual
C++ 32-bit Edition. A version for Borland
C++ will beavailable by the end of the year.
Vireo Software can be contacted in the US
on 0101508 7798352.

Tools goes database
Rogue Wave has combined its successful
Tools.h++ utility class library with database
access to give DBTools.h++. Along with all
the classes in Tools, the new library offers a
set of classes for database manipulation.
These include classes for database, table
and cursor. The library itself provides a
layer of insulation between application code
and the native database engine. Exception
handling is fully supported. DBTools is
available on Windows and Unix. Until 15th
December the price of the PC version is
£340 which includes one access library
(either Oracle 7, SQLServer or ODBC). Ad‑
ditional access libraries cost £170 each.
DBTools.h++ is available from HyperSoft
(0273 834596).

Multi-edition!
Multi-Edit is now available for Windows.
What is a Multi-editor? Sorry no answer to
that one but Multi-Edit can edit up to 128
files andcompare them. It can be linkedto a
compiler, aVCS system. Multi-Edit requires
only 500 KB of real memory but it can still
edit a 200 MB file on a 4MB only system. It
includes a macro language with a C-like
syntax. Multi-Edit is available at £159 from
RhinoPublishing (01277 632115).

XWindows testing
Release 3.0 of XRunner is aVisual Testing, ie
interactive point and click, Unix testing tools
running underX Windows. According to Am‑
nonLandan,ofMercury Interactive: just asvis‑
ual programming revolutionised development,
Visual Testing promises to simplify testing.’
XRunner can also performbackground testing
enablingotherX applications to be runsimulta‑
neously as testing on the same workstation.
XRunner works on 22different types of Unix
workstations and costs from£7,500 to £10,000
depending on the system. It is available from
Mercury (01634262525)
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Of Delphi, Interbase
and C++ developers
This months sees the introduction of several new development tools across both the com‑
piler and database tools families of Borland.On the compiler front there is Borland C++ 4.5
which now supports full OLE 2.0 containers and servers. The back end compiler has been
improved. Borlandclaims it is up to 50% faster than its predecessor and produces codewhich
can run up to 20% faster.

It has beena long time in coming but OWL for OS/2 is finally here. For the last two years
the company has stressed its platform independence against MFC. For two years OS/2 de‑
velopers havewaited. Now they can finally create OWL applications. It’s 99% portable accord‑
ing to Borland. EvenWindows resources can be ported to PresentationManager. In addition
to the basic compiler package, Borlandwill also be integrating it with the Borland Database
Engine. This product will be known as Borland C++ 4.5 and Database Tools. The database
engine is a32-bit version of Borland’s Database Engine and is scalable from PCto server da‑
tabase.
Database developers should be pleased to hear that Interbase 4.0 is finally here. And

there is some good news for those readers following the development of Borland’s latest pro‑
ject, Delphi ’95. Early benchmarks by the company estimate compilation speed at 120,000
lines per minute. The compiler technology itself is characteristic of Borland Pascal. It does
not offer compiler optimisation. Consequently there is a 20% performance hitwhen compared
to anativeC++ compiler.

However, unlike CA with Visual Objects, it appears Borland is not trying to capture the
C++ tools market. Delphi is aimed instead at the potential PowerBuilder or Visual Basic de‑
veloper. The language is Object Pascaland provides exception handling and runtime type in‑
formation. One of the key features of Delphi is the ability to create new objects and controls
which can be added to the Delphi toolbar. In addition, Borlandwill include several pre-built
form templates to increase programmer productivity.Third party tools can be integrated into
the IDE through an open API. Support for PVCS version control and LBMS CASE will be
available.
Although Borlandhasnot announcedwhen it plans to ship Delphi, it has said that when it

does the package will include a copy of local Interbase server so that developers can create
client/server applications immediately, out of the box. If this sounds vaguely familiar towhat
PowerSoft is doing with PowerBuilder andWatcom SQL then it is supposed to be. But Bor‑
landclaims itsdatabase server is the faster...

Judgement day at Symantec
It’s not only Borland which has been working on compilers this month. Symantec
has also announced a new compiler. Unimaginatively codenamed Terminator, the
product wil l begin shipping as Symantec C++ 7.0 by the end of December. It will
feature both 16- and 32-bit compilers out of the box. A migration toolkit is pro‑
vided to port 16-bit applications to 32-bit. The IDE will offer dockable toolbars,
tool tips and right mouse support wil l be available. The editor wil l offer colour syn‑
tax highlighting and support Brief or Epsilon keystrokes. Furthermore it can be
customised through a Basic-like macro language. However Symantec has no plans
at present to produce a Symantec Basic...
The 32-bit compiler comes with MFC 3.0 and provides 32-bit OLE and ODBC

features. In addition, there is support for the emerging OCX OLE custom control
standard. In Symantec terminology, Express Agents are roughly equivalent to the
Wizards of Microsoft. As expected, ProjExpress produces a template project and
AppExpress creates a template application. In addition to the standard application
types available, Symantec C++ is also able to generate templates for VBX and OCX
controls. Thus developers can start creating OLE custom controls without having to
purchase the MS OCX CDK. The one drawback is that MS has n o t licensed to Sy‑
mantec any container for the OCX controls.

One advanced feature of Terminator is that both 16- and 32-bit compilers support
distributed compilations where a project build can be split across several networked
machines. Bad news for those who enjoy skiving to the coffee machinewhile their C++
compiler cranks away. Another feature to reduce build time is OptLink 6.0, a new 32‑
bitmuti-threaded linker that Symantec claims will almost halve link time.
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developers gives you the chance to:

comprehensive training programme.
®@Choose the right entry level

We have courses for programmers who
already have strongC skills or C++ skills.

C++ from other backgrounds.
™ Choose which software you learn on

Product specific courses are available using
software from the market leaders.

We keep our class sizes small - no more
than six students - so that you can benefit
from an appropriate level of supervision
during the many practical exercises.

Richfords training programme for C++ we

™ Select a truly appropriate course from our we

Also courses for programmers moving to

. L @ Visual C++ Programming
M Benefit from the course leader's For experienced C programmers interested

commercial expe r ience i in C++ extensions and changing their
All our course leaders are also actively approach to programming in C, using
involved in the commercial application of the Microsoft Visual C++.
software which they train i n .

' ee ‐ Borland C++ Programming
m s veyJ Mss pein i p i e g i a n n n g e n For experienced C programmers interested

Richfords courses emphasise the building of in C++ i a i ipasa ete their
practical skills and include many exercises Beend © P r o g r a m m i n g Witz ESing)
to consolidate the learning process. a he

™@Usea training organisation which @ C++ for Windows
specialises in software development tools For OWL users, an OWL course. For MFC
for professional systems developers. users, a course designed for that purpose.

@ Enjoy an intimate learning experience! ®@C++ Foundation

Fully Revised for Recent New Releases

CHECK OUT OUR
COURSES...

OLE 2 Workshop
Using OLE with Visual C++ 1.5 and MFC 2.5

Advanced Windows Programming using
Visual C++
Using ‘better C’ in DLLs, OLE, ODBC class
support with MFC 2.5, writing and using VBX
controls.
Windows C++ Accelerator
From C to WINDOWS/C++ programming.
Only the very best C programmers need
apply.

New to C++? Starting out with a ‘better C’.
This is the course for professional
programmers starting C/C++ assignments,
with no previous C experience.

Courses are run at our Central London Training Centre and on client site.

Call 071 922 8819 for course outlines and bookings.

@ SOUTH BANK TECHNOPARK@90 LONDON ROAD@LONDON®@SE1 6LN @FAX 071 922 8839
A

> CIRCLE NO. 835

@a



PRODUCT NEWS
Incontrol of VB
One of the biggest problems facing team
development in Visual Basic is the absence
of truly integratedversion controlwithin the
environment. StarBase believes its version
control software can offer what the others
can’t: seamless version control within VB it‑
self. Versions/VB will work with any type of
VB file, either text or binary. So it is possi‑
ble to put VBXs or DLLs into the system. It
can recognise FRM/FRX pairs so that
changes to the FRM file are also applied to
the FRX. Through the VisualDiff utility it is
possible to compares fileswith previous ver‑
sions. Versions/VB is also MS-Mail (or
MAPI) aware so that developers can send
messages and attach and send files to other
users. The UK price is £75. It is available in
the UK from Grey Matter (0364 654100)
and QBS (0819944842).

NTstats
Visual Numerics has launched NT versions
of IMSL C Numerical Libraries and IMSL
Exponent Graphics. Bothare 32-bit libraries
which can be linked with the Microsoft Vis‑
ual C++ compiler. The IMSL C Numerical
Libraries consists of over 900 mathematical
and statistical subroutines. The Exponent
Graphics library provides more than thirty
2D and 3D technical graphs through func‑
tion calls. There are more than 300 cus‑
tomisable graph attributes. The NT version
includes a FortranAPI compatible with Mi‑
crosoft’s 32-bit PowerStation compiler. Ac‑
cording to Visual Numerics, the two
libraries in their Unix flavours ‘are used by
some 200,000 developers worldwide.’ The
IMSL C Numerical Libraries costs £495 for
NT. The IMSL Exponent Graphics costs
£595. They can also be bought as a bundle
for £995 from Visual Numerics (01753
790600)

EXTRA! tools for VB
Attachmate has announcedTools for Visual
Basic 3.0. These tools work in conjunction
with EXTRA! for Windows. One of the main
new features is ‘PhotoShoot’. It enables de‑
velopers to create PCapplications using live
PCto host displays by pointing and clicking
directly on the different zones of the emula‑
tion screen. Graham Jones, MD of Attach‑
mate Northern Europe comments: ‘This
latest release [...] makes the term ‘process
re-engineering’ awelcome activity.’
Another new feature in this release, Enter‑
prise Access Tutor, lets developers interac‑
tively try out each functions to see their
behaviour.Whena function is ‘tried’ sample
code is automatically generated which can
be cut and pasted. Tools for VB 3.0 is avail‑
able at £195 from Attachmate (01734
890390).

10

Help me if y ou can,
I ’m feeling down...
Have you ever been frustrated with WinHelp? There’s no full text searching capabil‑
i ty, the file format is undocumented, the printing is primitive. Need I go on? One
solution is the new release of the Hypertext Development K i t (HDK 2.5) from
SoftKlone. HDK creates a hypertext help file froma text file. It uses the WinHelp
engine as a viewer andWinWord 2 or 6 augmented with several new macros as an
editor. Version 2.5 can now create a complete text index across all files inde‑
pendently of their location. The index size is about 10% of the size of the help file.
HDK can also create an index for an existing HLP file. Sowith HDK you can, for in‑
stance, find all the references to the word ‘DLL’ in a compiler help file instead of
the few topics referenced by the standardWinHelp search command.
To increase development speed, HDK 2.5 can generate a pseudo object based

on single topic order to check the layout of the help. Help files can include graphics
and animation. HDK supports 256 colours. Another improvement on the standard
Windows help system is if a help file is modified, HDK tries to recreate the book‑
marks automatically. Also, when HDK generated files are updated or n ew help files
are added, HDK flags all the new topics available. The documentation of HDK 2.5
has also been improved, mainly by seperating it into two different parts: the Doar
mentConversion Guideand theInteractive Editing Guide.
Al l HDK generated files can be used in Hypershelf, a new product from the

Australian company Virtual Media, developer of HDK. This tool uses a bookshelf
paradigm to visualise the help files available on a hard disk or a network. When
Hypershelf is launched, it presents a master book containing a number of vol‑
umes each representing a single help file. If man y books, ie help files, a re avail‑
able, multiple bookshelves can be created. HDK 2.5 costs £275 and Hypershelf,
£69 for a single user copy. Both are available from SoftKlone (01628 819200) .

Lotus takes Notes to the developer
Lotus is giving away NotesRelease 4.0 Professional Developer’sVersion to 200 pre-qualified

developers. The end-user version of NotesRelease4.0 shouldbe availablemid-1995 at the soon‑
est. Steve Pelfrey, development director of ElfTechnologies anda beta tester of the new release
was delighted with the new version. ‘Lotus has clearly donea lot of thinking about how people
view and work with information.The result is anew revision of Lotus Notes that is more user
definable, both from the developer’s and the end user’s perspective.We're also particularly en‑
thusiastic about the wealth of new application possibilities made practical by the addition of a
full-scale scripting language,alongwith editinganddebugging tools.’

Release 4.0 will include LotusScript, a Basic compatible scripting and macro language
which will work with all Lotus applications, across all platforms. LotusScript supports OLE
2.0 automation. Amongst other enhancements will be ‘intelligent agents’ able to scan online
services for specified information. Also, the mobile users support will be improved by ena‑
bling laptops to extract information such asportions of a database or the latest email mes‑
sages. Release 4.0 performances should also be increased with a bigger number of user
supported per server and easier administration. One major change, cc:Mail will completely
replace the current interface asanemail client.

Lotus hasjust released Notes Server 3.2 for NT and anupdate of version 3.2 for NetWare.
Bothare full featured Notes servers and support the new Notes Express client. The NT serv‑
er will r un on SMP computers. The updated NetWare server supports NetWare 4.01 and
4.02, and theAppleTalk network protocol.

Notes for NT consists of the Notes Server and the NotesAdministration Client. The rec‑
ommended configuration is a 80486with 32MB of memory, 300 MB of harddisk and NTAd‑
vanced Server 3.1. It can run on NetBIOS/NetBEUI, TCP/IP and X.PC network protocols.
Recommended configuration for the Notes for NetWare consists of a 80486, 32MB of mem‑
ory in addition to the file server requirements, 300 MB hard disk and NetWare 3.11, saz,
4.01or 4.02. It can runonTCP/IP, SPX,AppleTalk andX.PC.

Notes Servers for NT and NetWarehave an estimated street price of £265 in quantities of
100. Developer’s edition of NotesRelease 4.0 should be shown at Comdex and at Lotusphere
°95 in Orlando,January 22nd to 26th. Lotus is on 01784 455445.
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ZINC® APPLICATION FRAMEWORK™4.0. TODAY THE WORLD, TOMORROW T H E UNIVERSE!

O B J E C T S  &  F E AT U R E S

= NEW O R E N H A N C E D

C++ CLASS LIBRARY WITH:
STRING
FORMATTED STRING
DATE
TIME
NUMBER
BUTTON
RADIO BUTTON
CHECK BOX
VERTICAL LIST
HORIZONTAL LIST
COMBO BOX
NOTEBOOK
TABLE
PULL DOWN MENU
POP UP MENU
TOOL BAR
STATUS BAR
SPINNER
SLIDER
SCROLL BAR
ICON

Z

ZINC SOFTWARE INCORPORATED, TELEPHONE: 8
ASIA: ZINC SOFTWARE ( J A PA N ) TEL: + 8 1 ( 0 5 2 ) 733 4301, FAX: + 8 1 ( 0 5 2 ) 733 4321
Z I N C APPLICATION FRAMEWORK AND ZINC DESIGNER ARE TRADEMARKS OF Z I N C SOFTWARE INCORPORATED. ALL OTHER TRADEMA\

B R R

PROMPT
GROUP BOX
DRAG & DROP
GEOMETRY MANAGEMENT
EVENT MAPPING
PALETTE MAPPING
OBJECT PERSISTENCE
HELP SYSTEM
ERROR SYSTEM
PRINTER SUPPORT
LOGICAL & NATIVE

MESSAGE PROCESSING
AND MORE...

G L O B A L S U P P O R T
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COMMENT

The days of job security ao
in the software industry
are disappearing warns Trevor
Hilder.Soon the end-user will

bedeveloping his own
programs.

In days of yore, before PCs were invented,
the computing world consisted of a series of
well-definedniches,with corresponding jobs
for software professionals. There were sys‑
tems analysts, designers, programmers.
Eacha specialist in a proprietary range of
computers, using a small set of development
tools and languages. Most software was be‑
spoke, written to meet the needs of some
large organisation. Things didn’t change
very fast. It may not have been that exciting,
but most of us thought we knew where we
were, andwhere wewere going.

Like the inhabitants of medieval castles
we were safe behind our impregnable glass
walls, in a world nobody else understood.
The invention of cheap, commodity comput‑
ers has, like gunpowder weapons in the Ren‑
aissance, demolished the walls, and
unleasheda torrent of change. The pace of
change is accelerating. Judging from the
history of the car and the telephone, we are
probably only about half way through the
evolution of the computer into a ubiquitous,
every day appliance.
The telephone was invented in 1876. In

its early days, connections were made by
professional switchboard operators. Once
demand for telephone services started to
pick up, the telephone companies realised
that they could only keep pace if they were
prepared to make every user a switchboard
operator. They did so, by putting the dial on
the handset.

The software industry is just entering this
phase now. The demand for custom software
has reached the point where it is impractical
for it all to be written by software specialists.
We are entering the era where intelligent
people, who understand what requirements
must be met, should be able to create a cus‑
tom system themselves, without the aid of a
software specialist. In short, users need to be
able to do their ownprogramming.
The first steps down this path have al‑

ready been taken, with the rise of software
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S2APBEX
packages at the expense of bespoke soft‑
ware. However, this is only the beginning.
We are already seeing the disappearance of
the software packages themselves. A num‑
ber of features which used to be provided by
third-party software packages are becoming
bundled, either with the operating system it‑
self, or with office products such as spread‑
sheets and word processors. Peer-to-peer
networking, electronic mail, workflow sup‑
port, communications and faxing features
are all becoming part of the OS,while office
products have sprouted new features which
eliminate the needfor most users to obtain a
separate package to do, for example, page
composition andgraphics.

al

There is of course a down side to this.
The application packages are losing their
identity behind document-centric user inter‑
faces. With the advent of the OLE 2 and
OpenDoc standards, the user no longer sees
a distinction between the operating system
and his word processor, or spreadsheet
package. Even internally, the OSand the ap‑
plication packages are becoming broken
down into collections of objects with stand‑
ardised interfaces between them. The popu‑
lar office suites now include rapid
development tools, such as Visual Basic for
Applications, to make it easy to glue these
objects together into customised systems.
These object-oriented technologies are

immature now. They still don’t embody
much intelligence to help the user. How‑
ever, they are evolving rapidly, soit is likely
that their logical extension will become the
dominant method of delivering custom ap‑
plicationsbefore the year 2000.

EXE: The Software Developers’ Magazine

If you think this will cost too much in
computing power, consider the kind of hard‑
ware price/performance which is likely
within the same time frame. By the year
2000, it is likely that hardware vendors will
be able to buya single chip with the func‑
tionality of a current PCmotherboard, prob‑
ably including a disk and video controller,
but more powerful than today’s best RISC
processor, for about $10. Many children’s
toys will probably contain one!

So what will happen to us, the humble
software professionals? It seems likely that
bespoke software, written directly in lan‑
guages such asCobol, Fortran, Pascal, C or
C + , will no longer be written. This process
is simply too slow, expensive and error‑
prone to be viable for much longer. Instead,
custom systems will be assembled from
OLE2 or OpenDoc objects, using the ones
provided with the OS and an office suite as
the foundation. Where necessary, these will
be supplemented by additional custom ob‑
jects, either bought in,or written in-house.

There will therefore beabig demand for
people with the skill to understand a busi‑
ness requirement and create a custom appli‑
cation from standard objects. A smaller
number of people will be involved in devel‑
oping custom objects, possibly still written
in C++ or a similar language.
The software world will be split between

builders of custom systems from standard
objects and developers of those objects. The
system builders will needanin-depth under‑
standing of their target businesses and an
ability to create systems rapidly for them.
They will also be required to specify custom
objects, find them if they already exist, or
find someone to write themif they don’t.
The object developers will be involved in

developing high quality objects, which will
be marketed and sold to system builders in
the appropriate business sectors. Making
sure objects are properly licensed for use
poses a number of challenges. An object lo‑
cation, registration and licensing infra-struc‑
ture will be needed. This is most likely to
evolve from developments on the Internet.

Software development is about to enter a
period of radical change. If your organisa‑
tion hasn’t started planning for this brave
newworld, now is the time to do it.
TrevorHilderdescribes himselfasa seasoned
veteran of the computer business. He runs
Cavendish Softwareandcan bereachedas
Trevor@cavesoft.demon.co.uk.
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They told usSoftware
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was anecessity for productive
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I'mgladwelistened
to them. PVCShasproven
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have superb control over all
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Borland International IDE wae nore Tool Investmentwith pycs :
Digitalk Team/V Version Configuration There’s areasonwhy all ma jo r Client/Server
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Reporter ‐ Management on the LAN. It’s a vitalIBMSDE/6000 Gateway : ig" le: AN. S a v i
IBM0S/2 ingredient for productive LANdevelopment.
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Micro Focus COBOL developerswork in‐todayand tomorrow.That means less training-you don’t
MicrosoftVisual C++ have to learnanother SCMtool if there’s achange.That meansmore efficient
Microsoft PWB development and easily enforcedstandards. It means consistent audit trails for all
Puwarsart PowerBuilder development, and the ability to correct errors and anomalies at any time.
Sco Serious Application Development Demands PVCS

The trend is clear. Importantapplications in your company are movingto the LAN.
aus They need the control and reliability that PVCSprovides.Your development tool
SunSoft vendors know that-that’s why they recommendPVCS.
Solaris
Symantec C++ IDDE Call Today for
And many more... More Information:

Tel: 071625 5255
Fax: 071624 9404

The Standard for Software ConfigurationManagement on the LAN

ReadmarSystems tta, 239 Kilburn Park Road, London NW6 5LG
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FEATURE

Byusing virtual reality
instead of CAD to

model real world environments
it is possible to attain a higher
level of interaction. RichardM
Eastgate and John RWilson
of the University of Nottingham

describe how this can be
achieved.

Virtual
During the past nine months the way in
which UK industries view virtual reality (VR)
has changed. Previously, a few large compa‑
nies were exploring VR possibilities either as
internal marketing exercises’ or by having
demonstration worlds built for them by out‑
side consultants or universities. Now, al‑
though some people see VR as only
entertainment based, recent research reveals
agrowingmarket for VRwithin UK industry.
Industrial applications to date have largely

been built using systems from Division
(largely Head Mounted Display VR) and Su‑
perscape (largely Desktop VR), two of the
UK’s main developers. These will shortly be
joined by a third company: Virtuality, whose
technology will soon be available through the
Elysium systemjointly developedwith IBM.
At VIRART (Virtual Reality Applications

Research Team) we have built and demon‑
strated several virtual environments, for
maintenance training in hazardous environ‑
ments, a walkthrough control room and a
virtual factory including processes, trans‑
port, storage, design and test facility.
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m e l f h F a n A

Figure 1 - The shape editor is used tobuildbasic shapes

EXE: The Software Developers’ Magazine

3D modelling systems. Put simply, the
trade-off is between the enhanced graphics
capability and easy file transfer of CAD
against the attributes of VR. The virtual en‑
vironment (VE) experience is said to de
pend upon the participant having a feeling
of presence in the virtual world and a high
degree of interactivity with it. In this article
we will examine what manufacturing appli‑
cations require of VEs and howworld build‑
ers can meet some of these needs. We will
concentrate on display requirements rather
than sensors or other types of effector.
Within this context the emphasis is not on
graphics issues per se, but on factors effect‑
ing interactivity; how to make objects be‑
have,automatically or under user control, in
a way that is representative of the world be‑
ingmodelled.

Mimic or represent?
Modelling real world systems asvirtual en‑
vironments can follow two basic ap
proaches. The first is to model closely as
many of the world’s features as is possible.
The second is to create a rough approxima‑
tion where the result is a representation
rather than a simulation. The former
method usually ends up with a world that is
too complex for the processor to update in
real time asrequired for interactivity, while
the latter is often insufficient for the require‑
ments of the application user. As a general
rule, where possible, it is usually better to
build an accurate model which mimics the
real world. The resulting model is more
likely to behave correctly in a variety of cir‑
cumstances. It will also be easier to expand
in future if the need arises. If an ‘accurate’
model cannot be justified on the grounds of
programming or processing time, it can be
replaced by a texture, an animation or a
model based ona simplified algorithm. The
best solution for any given application is
usually a combination of accurate model‑
ling, approximate representation and textur‑
ing or animation.

Dumb or intelligent objects?
Materials or objects being worked upon or
manipulated during a manufacturing proc‑
ess are generally considered ‘dumb’. They
have no knowledge of the process and little
if any influence over it. It is the manufactur‑
ingmachines or systems which have any in‑
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Worlds
telligence and can influence the position,
orientation, deformation and joining of the
materials or objects. When modelling a
manufacturing system in virtual environ‑
ments therefore, it is best generally to at‑
tach intelligence to the machines. But
sometimes it is simpler to attach intelli‑
gence to the objects being manipulated
without affecting the visual representation
of the process. In this way then, we are rep‑
resenting the real world in the most effec‑
tive way possible, rather than exactly
simulating it. This is at the heart of the de‑
bate of when VR is useful in manufacturing
industry -when the need is for visualisation
and not accurate simulation. However, this
approach does have disadvantages.

For example, if an object has been pro‑
grammed to sense when it is being picked
up bya robot and to behave accordingly, it
is likely to be able to recognise only one ro‑
bot or type of robot. Also, the robot will be
incapable of manipulating objects for which
the user would expect it to be suitable but
which do not have the required software as‑
sociated with them.

Landscape in Superscape
Superscape VRT 3.5 is aDOS based package
for developing and experiencing virtual envi‑
ronments. It comes with ashape editor and a
world editor. The shape editor as shown in
Figure1 is usedfor creatingthe basic shapes.
The world editor shown in Figure2 is usedto
combine shapes into objects, and place them
in the virtual environments. Additionally it
provides a mechanism for assigning physical
and behavioural characteristics. The visual‑
iser is a virtual world viewer in which a user
can experience and interact with the envi‑
ronments created. The standard input de‑
vices are the mouse and the spaceball. The
mouse can be used to activate objects such
asswitches and buttons, or to drag objects
such as levers. The built-in SCL program‑
ming language is used to give these activi‑
ties the desired effect. The spaceball can be
used to control movement through the vir‑
tual environment of either the viewpoint, or
of an object, to which a viewpoint can be at‑
tached if desired. This movement can have
any or all of six degrees of freedom (linear,
along X, Y and Z axes, and angular, about
X, Y and Z axes) asconfigured by the user
or programmer.
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Physicalproperties
The Superscape VRT incorporates the abil‑
ity to assign certain physical properties to
virtual objects. These include gravity (as‑
signed separately to objects); coefficient of
friction (in the horizontal plane only); coeffi‑
cient of restitution (separate vertical and
horizontal elements); linear velocity; angu‑
lar velocity and climbing ability. Two nota‑
ble omission here which would benefit the
modelling of a manufacturing process are
mass and centre of gravity

Other dynamic characteristics can be
programmed by the user using SCL, assign‑
ing a piece of program code to any virtual
object. Thus any virtual object can be pro‑
grammed to behave in a particular way in‑
dependent of the other virtual objects in the
same environment. Alternatively, objects
can have their separate codes linked (egvia
common variables) such that one object’s
behaviour depends upon another’s.

One factor limiting the so called realism
of these physical properties is temporal
resolution, with inconsistency whereby ren‑
dering speed decreases as the number of
facets increase. It is sometimes possible to
link the dynamic properties to the proces‑
sor’s real time clock but it is not possible to
increase the rendering speed using this

FEATURE

method. Instead the step size of the move‑
ment of the objects is altered. So, if the ren‑
dering speed is slow, a fast moving object
will appear to jump across the screen.

Object boundaries
All objects within the Superscape VRT are
based on orthogonally oriented cuboids, re‑
gardless of their actual shape. Calculations
for rendering purposes, as in object sorting
and for object collisions, are based on these
cuboids. If an object becomes rotated all its
facets are rotated accordingly to preserve
its appearance to the viewer.

However its collision and sorting
cuboids do not rotate. Instead they are
each replaced by the smallest orthogonal
cuboid which could contain the relevant
rotated cuboid. This orthogonal cuboid
will be bigger than the one it replaces,
which leads to the possibility of a rotated
object’s collision and sorting cuboids over‑
lapping with those of neighbouring ob‑
jects, causing collision and rendering
inconsistencies.

These problems can beminimised by re‑
placing single, large boundaries with many
smaller boundaries such that when the ob‑
ject is rotated the larger, orthogonal
boundaries approximate more closely to the
desired rotatedboundary.

EXE: The Software Developers’ Magazine 15



FEATURE
After acrash...
The VRT incorporatesa primitive collision
detection system. Only linear collisions can
be detected; rotational ones are ignored.
The results of the collisions are based upon
two cuboids hitting each other. No angular
velocity changes are calculated (ie anobject
will not spin off another object). If more
complex collisions need to be modelled the
user has to resort to SCL. If two or more
collisions take place at once it is possible
that one or more may go undetected. Thus,
for instance, an object can sometimes es‑
cape from within abox via its commer where
it collides with more than one surface of the
box simultaneously.

Collisions are programmed as a combi‑
nation of a moving object which collides
with a stationary one and a stationary object
which is hit by amovingone.If both objects
are moving however, the results can be un‑
predictable.
When anobject is initially created its col‑

lision boundaries take the shape of its
bounding cube regardless of its actual or
visual shape. It is possible to replace this
single collision cuboid with one or more
specially assigned collision cuboids.
These collision cuboids would be set up

to represent more closely the actual shape
of the object. When the object moves to‑
wardsa stationary, non-enterable object (eg
awall) it will collide when one or more of its
collision cuboids touches the bounding
cube of the other object, regardless of
whether or not the other object hasbeen as‑
signed collisioncuboids.
Where an object is made up of a group

including several shapes it can be made en‑
terable (eg a doorway would be enterable
but the door itself and the door postswould
not be). If this group object is static, amov‑
ing object will collide with its children (eg
the door) and not with its bounding cube
(the doorway). If anobject is bothenterable
and can move (ega car) it is important that
it is given collision cuboids whichmatch its
children’s bounding cuboids.

This effectively matches up its static and
dynamic collision boundaries. If its children
themselves move independently within the
group (eg with a robot) then the collision
cuboids have to be continuously remapped
sothat they matchthe children, usingSCL.

Objects which may enter groups of
which they are nota child (eg acar entering
a garage) can be assigned a movable flag.
This is designed to help them render cor‑
rectly despite the fact that they are in the
wrong position in the group-object hierar‑
chy. However there can still be rendering
problems, for example if amovable object is
half in one group andhalfin another.
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Virtual Skiing
After several users of aneutral test environment wehadbuilt commented that the ex‑
perience was not dissimilar to skiingwe decided to develop askiing experienceworld
(which then became part of our suite of experience worlds developed for use by chil‑
dren with severe learning difficulties). This environment needed anundulating, slop‑
ing surface which levelled out at the bottom. After some experimentation a suitable
mathematical formula based on sine functions was found to give the simplest effective
solution. The surfacewas built in the VRT ‘shape editor’ asaseries of square sections
each of which was numbered witha ‘grid reference’ indicatingwhere it fitted in the
overall surface. Software to create the sectionswas written in SCL.The value assigned
to variables asthey were initialised definedwhich section was beingbuilt and to what
resolution (ienumber of facets). These shapeswere thenpiecedtogether in theworld
editor tomake the complete surface. The viewpoint was attached to a pair of skis and
given adriving force to push it down the slope in the direction of the skis.The finished
version hashoardingsaround the perimeter of the slope to prevent the skier from leav‑
ing the modelled area, and a ski lift to bring the skier back to the top of the slope.
Other features such astrees and slalompolesadd to the overalleffect.’
It is also possible to allow an object to rise above a surface, when climbinga stair‑

case for example. This can be done by modifying the SCL code from fixing an object’s
height to amathematical function to not allowing an object to fall below the height
given by amathematical function. This does, however, make subterranean travel im‑
possible for that object. More complex SCL programs could overcome this problem
butwould have to be justified by the requirements of a specific application. It may also
bepossible to dispense with the mathematical formula, and instead link the height of
an object to the point positions from the shape file for the shapes which make up the
surface. This would allow a greater degree of freedom when creating surfaces which
could be taken from data files for existing surfaces or terrains. If the distance between
points is large, an algorithm to extrapolate between themwould need to be developed
to give smoothmovement.

Movement
If the vertical position of any moving object
is defined by amathematical formula it can
bemade to change its vertical position as it
moves horizontally. If a surface is then pro‑
duced from the samemathematical formula
the object will appear to move over the sur‑
face. This technique gives a completely dif‑
ferent experience of movement in a virtual
environment. Evenon adesktop system it is
significantly more convincing and involving
than movement over flat surfaces or free
flight movement.

The future
Virtual environments for industrial (and es‑
pecially manufacturing) applications are re‑
ceiving increasingattention.What may have
beena ‘solution in search of a problem’ has
now become clearly defined, if still largely
conceptual, solutions to real industrial prob‑
lems. Demonstration virtual worlds are be‑
ing builtwhich address anticipated industry
needs. The next stage will be to have in
place practically usable virtual environ‑
ments that have the potential to meet indus‑
try needs in planning, simulation and
visualisation, design, training and communi‑
cations, and can be evaluated against com‑
peting technologies.

EXE:The SoftwareDevelopers’ Magazine

The industrial user community needs to
understand more about what they can realis‑
tically expect from virtual environments and
the VR developers to appreciate real applica‑
tion needs and therefore the world building
requirements.

Everyone in the VR community is aware
of the trade-offs found with all systems, es‑
pecially speed of update against complexity
of the world. Interactivity, as well as ‘pres‑
ence’, will give VR an edge over CAD. The
gains VEs can give users are different from
those of CAD and therefore determine adif
ferent priority of technical issues. Only by a
rational and logical programme of identify‑
ing, planning, building and testing virtual
environments for industry will they gain in‑
creased acceptance andpracticaluse.

a

RichardEastgateandJohn Wilson arepart
of the VirtualRealityApplications Research
Team, DepartmentofManufacturingEngi‑
neeringandOperationsManagement at the
University ofNottingham. This article is
basedona paper bythe authors titled Virtual
Environments in IndustrialApplications:
Meetingthe needfor Interactivity. Work in‑
cludes that undergrant GR/J57643. Contact
them on 0115 514004.
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Parlez-vous
Windows?
Colin Smith presents
several strategies you

can use to manage aWindows
project that needs to provide

international multilingual
support.

will help you to stay
within your budget
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When it comes to providing multilingual
support in aWindows application, adopting
the right approach will reduce frustration,
improve robustness and enable new na‑
tional language support to be added rela‑
tively quickly. This leads to you getting a
‘localised’, robust product into foreign na‑
tional markets before your competition. It
may also be the case that your application
will dominate the market at the expense of a
competing application that has not been lo‑
calised.
The first thing to consider are the areas

of your application which are ‘language’ de‑
pendent. An obvious place to start is with
the strings a s used i n w s p r i n t f state
ments, window captions and of course dia‑
log boxes which contain lots of strings!
Then there is the question of format‑
ting/punctuation. For instance, the USuses
adifferent format for dates.
Froma purely practicalstandyou should

take into account that a translator will have
to come along and translate your English
strings for you. Translation services aren’t
cheap, so making it easy will help you to
stay within your budget. Your translator
may not necessarily be computer literate, so
expect to have to explain terms (several
times). Naturally you should keep every‑
thing in context. Otherwise you will have a
very long lead time getting your application
out. If youwant to savemoney, you could al‑
ways get your local sales agent/dealer/rep‑
resentatives to do the translation for you,
providing of course that they are native
speakers and can dealwith English.
Translated strings vary in length (wildly)

from language to language, therefore you
have to cater for the extreme situations.
Also remember that when you add new fea‑
tures to the application, you have to update
the string resources, etc, for all languages
and keep them in sync.

String table
The classic (and only sensible) way to de‑
couple ‘strings’ from your Windows code is
to make use of string table resources, to
package all the strings that you use in your
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program. Despite endless preaching of the
merits of string tables, it is surprising how
few developers actually make good use of
them. Unless you knew that your applica‑
tion eventually had to be tailored to differ‑
ent national markets the closest you would
normally get to a string table is trying out
the demos in theWindowsSDK.
Thus, the first big task is to go through

all the code, extracting the strings into a
string-table resource, and using L o a d ‑
S t r i n g i n your code. Before you g o any
further you should make sure that your
L o a dS t r i n g s are working properly: that
text appears when it should. If you are not
careful, moving all the strings out to the
string table canmakeyour code unbearable
to read ie the strings are no longer in the
code, they are in the string table! Soon the
same line after the L o a d S t r i n g statement,
it is handy to leave the string as acomment,
asareminder ofwhat the stringwas!

String richdialogs
Dialogs are one of the trickiest parts to deal
with in foreign language support. Because
dialogs are ‘string’ rich, it means that your
current ‘English’ dialog designs will prob‑
ably not be able to cope well with strings in
the other language, because the translated
strings (especially Finnish ones) could be
much longer. Simply replacing the ‘English’
strings with the translated ones could mean
that your static controls will contain text
that is abruptly clipped. They simply are not
wide enough to show thewhole text.

Sowhatever happens, your original dia‑
logs will have to be edited in some way.
There are severalways to fix this.You could
give your ‘static’ controls, IDs (instead of -1),
so that you can then move the strings into
your string table. Then in your dialogs’
WM_INITDIALOG, you would do a L o a d ‑
S t r i n g , followed by a Se tD1 l g I t emTex t
for each static control. The static controls in
the dialog would then be arranged and
sized, so that they show the whole of the
string (no matter which language it is in).
The advantage of this approach is that you
only have to create one dialog ‘template’
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Hang onaminute.
This is a32-bit development
environment.What will | do Having seen your
with all my16-bit code? code, dump it.However,

with Visual€++2.0 and
MFC, most developers
can just recompile.

development environment, the
award-winning 16-bit Visual
C++ 1.5 and the new OLE control
development kit. A built-in path
ports your 16-bit MFC-based



projects to the 32-bit world.
The user interface has been

recrafted. There’s a new project
manager, an integrated code and
resource editor, a browser on
demand, even an advanced de‑
bugger with dockable windows,
customisable toolbars, just-in‑
time debugging and more.

Afraid to sacrifice speed
for “friendliness”? You don’t.

Micros

#ifndes M,<MAC5tenaif t©3dControis( ):
Loa, iSStAProfi leSet t inge,

t r y
{

There’s an incremental linker
that links only what you change.
New compiler optimisations
increase application speed. And
MFC 3.0 adds proven features in
seconds, saving weeks of rekeying.
Soit’s actually faster.

It’s easy to create OLE 2.0

and ODBC™- enabled applications
for a 32-bit environment, such as
Win 32s™ and Windows NT™3.5.

©PROCKE | -MAK
Tools Window ‘Help

It’s also the first step towards
Windows™ 95.

If you w a n t more, don’t
talk to your screen. Ask about the
new versions of Visual C++ 2.0 for
Intel?MIPS® and Macintosh™To
order con tac t your usual reseller or
telephone the Microsoft Upgrade
Centre on 081-614 8000.

Microsoft
Microsof t is a registered trademark and ODBC, Windows, Win 32s, Windows NT and Visual C++ are trademarks of Microsoft Corporation. Intel is a registered trademark of Intel Corporation.
Macintosh is a trademark of Apple C om p u t e r , Inc. MIPS is a registered trademark of MIPS Computer Systems, Inc.
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(and thus only one set of dialog resources
for each ‘language’), which can be ‘loaded’
with the strings from the ‘foreign language’
in question. The disadvantage, is that the
controls on the dialog may looked ‘spaced’
out, because you have to leave enough
room for the biggest string in the ‘static’
control. Also it makes your WM_INITDIA‑
LOGvery cluttered.

Alternatively, you have separate dialogs
for each language, with the translated
strings plugged straight in. The advantage
is that the dialogs are precisely designed,
and compact. The disadvantage comes
when you have to change the dialog for
some reason. Simply adding a new control
to the dialog will require you to change the
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dialog for each language. If you support 16
different languages, this will eat up your
time. Remember you have to maintain the
same IDs for controls, tab stops, ordering,
etc., across all these dialogs.

The second option is the more preferred,
especially if you intend to move your appli‑
cation to Windows NT one day. In Windows
NT (or ratherWin32) dialog resources have
anew ‘header field’ called LANGUAGE which
allows you to specify which ‘language’ the
dialog box is designed for. You then use
Win32’s F i n d R e s o u r c e and F i n d R e ‑
s o u r c e E x functions which, after looking at
the locale information for the process ( re
member NT does threads, etc), finds the re‑
source that matches the language identifier.

Sowhen you move to NTyou can simply
use your same dialogs, one for each ‘lan‑
guage’. You only need to tell NT which lan‑
guage it is for.

On the menu
Menus are thankfully quite small resources,
so they should be easy to maintain in a
multi-language environment. Again, there
are two ways in which you can make menus
independent of language. In the same way
that you can develop a dialog for each for‑
eign language, you can also create a sepa‑
rate menu resource. As with the dialog, the
disadvantage is of course when you add
new menu options in your English version,
you have to synchronise in all the other lan‑
guages. A better method would be to put
the ‘text’ strings of the menu items intoyour
stringtable, then make use of C r e a t e ‑
Menu, AppendMenu, etc, to build up your
menus from strings loaded from the string‑
table. The disadvantage here is that you
can’t use a resource editor to maintain the
menu.

Sprinting F’s
Remember those poor translators, who
have to take all your lovely strings and pro‑
duce translations that won’t offend your in‑
ternational friends. Well, what will they
make of something like " T h e t i m e is
%d:%d:%d t o n i g h t " . You might b e
tempted to cut up the string into neat parts,
such as:

" T h e t i m e i s " ,
" $ d : %d:%d",
"  t o n i g h t "

then spoon feed your translator only the ed‑
ible parts. The problem is that your code has
to domore LoadStrings. It also has to join
them back together again. Plus the meaning
of the sentencewillbe totally lostto the trans‑
lator, sothe translation suffers. My advice is
to leave the %operators in the strings. Given
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that translators are inquisitive little devils,
they will probably want to be let in on the
secret. So break it to them gently.

Code that does not bode
If you are not careful you may find to your
dismay that the applications starts behaving
oddly after it has been translated. Take for
example, a listbox that containsa list of op‑
tions. Consider the situation which may oc‑
cur if the listbox has the LBS_sorT flag
set. Previously you did not have to worry
whether the LBS_SORT flag was set, be‑
cause you ordered your LB_ADDSTRINGs
so that the strings were added in alphabeti‑
cal order. When the user selected an option
you would perform an LB_GETCURSEL (re‑
turns position of selected string) to find out
which option was selected, then deal with it
accordingly. When you move toa different
‘foreign’ language, this won't work as you
expected, because the options will end up in
adifferent order in the listbox.

Also watch out for statically allocated ar‑
rays of strings asin c h a r a r r a y [ ] = {
" o r a n g e " , " r e d " , " b l u e " } ; . I n this
example the strings have to be banished to
the .RC file (it defeats the whole purpose if
you move some and leave others). As a con‑
sequence you will have to change the way
you refer to them. A quick fix would be:

c h a r a r r a y [ 3 ] [ 8 0 ] ;

L o a d S t r i n g ( a r r a y [ 0 ] )
L o a d S t r i n g (  a r r a y [ 1 ]  )

Unfortunately you would soon use up your
static data. If you were soinclinedyou could
treat your ‘string table’ asa big array, which
is basically what it is.Thus your ‘char array’
would be asub-array of it.

The final product - notyet!
Having gone through the task of translating
and reorganising the code, you then have to
decide how the product will be packaged.
You could include all languages in one box.
Then, during the installation the required
language would be selected.The advantage,
is that you can produce a single shrink‑
wrapped product that can be sold in all
countries which could help reduce costs
(the manuals would be the only component
that would be country specific). It would
also be a usefulmarketing ploy in any coun‑
try to have a ‘multi-language’ product.

The other approach is simply to provide
aversion which is country specific.The has‑
sle with this approach is that you have to
make up an installation for each language
when something cl es. Programmers
don’t likebeingturned intoversion persons.
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l i n e n o  =  0 ;

p r i n t f ( " \ r \ n P r o c e s s i n g . . . \ r \ n " ) ;

w h i l e ( ! f e o f ( h r e l ) )

{
i f ( ! ( + + l i n e n o % 1 0 0 ) )

p r i n t f ( " L i n e % l d N a t ,
G e t N e x t L i n e ( h r c l , b u f 4 ) ;

i f ( O p t i o n = = S T R I P )

e l s e

f p u t s ( b u f 4 , hrce2 ) ;

p r i n t f ( "F in i shed . \ r \n " ) ;

f c l o s e ( h r e l ) ;
f c l o s e ( h t x t l ) ;
f c l o s e ( h r e 2 ) ;

h r c l = myfopen( b u fl , " . R C " , " r t " ) ;
h t x t l = m y f o p e n ( b u f 2 , " . T X T " , " a t t " ) ;
hrce2 = myfopen( b u f 3 , " . R C " , " w t " ) ;

R e p l a c e S t r i n g s W i t h To k e n s ( b u f 4 ) ;

R e p l a c e To k e n s W i t h S t r i n g s ( b u f 4 ) ;

l i n e n o  ) ;

Figure2- The main loop ofRCMAN

Funny characters
If you usea text editor like Brief to edit the
-RC file, you will notice that the special char‑
acters used in strings, such as umlaut, will
not look like umlaut. This is because a .RC
file uses the Windows ANSI character set
for its strings. DOS is using the ASCII (ex‑
tended IBM) character set and the English
code page. If you want to add umlauts then
you need to enter the characters as ANSI
not ASCII codes. The translation will only
be needed if unwittingly you used aDOS
editor to edit the .RC file, thus making ‘na‑
tional’ characters appear as ASCII. If you
stick to aWindows ‘text’ editor then things
shouldbefine.

Resourcesand their sources
Normally when you create dialogs or
menus, you throw them into a .RC file,
which gets squeezed through the resource
compiler, before finally being linked to your
executable. The resources are part of the
.EXE,andgo where it goes.

If you wanted your application to provide
support for all the foreign language in one
box, this approach would mean having ex‑
ecutables that were exactly the same apart
from the resource portion (that is language
dependent). Obviously this is a total waste
of disk space.
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There is a simple way to decouple your
resources from your applications ex‑
ecutable. It is simply to create a resource
only DLL, which contains your foreign lan‑
guage resources and no code, apart from
the obligatory L i b M a i n and WEP . Buthow
does your application get access to the re‑
sources since they are in a different module
now? Well, if you look at the ‘resource’
based API functions, such as D ia logBox ,
L o a d S t r i n g , L o a d I c o n and L o a d B i t ‑
map, you will notice that they have an ‘in‑
stance’ field as one of the parameters. Until
now, that has simply been the instance of
your application. But, now you can do a
L o a d L i b r a r y o f your resource only DLL,
which provides you with an instance handle
that you can give t o L o a d S t r i n g and
D i a l o g B o x , etc., s o that they know where
to look for the resource.

Thus, all you need to do is create a sepa‑
rate DLL for each country, eg ENG‑
LAND.DLL. To make your L o a d L i b r a r y
life simpler, you could tell it to look for the
DLLcalled MYLANG.DLL. Your install pro‑
gram would then just create the MY‑
LANG.DLL by copying the country DLL (eg
SPAIN.DLL) to that name.

If your application consists of a number
of EXEs and DLLs, then they are quite wel‑
come t o d o a L o a d L i b r a r y o f your ‘lan‑
guage’ DLL, i n their WinMain o r L i b M a i n ,

EXE:The Software Developers’ Magazine

FEATURE
so that they can gain access to the ‘foreign
speak’. It is thus possible to maintain all
country specific stuff in one place.

If, while you are developing code, you
suddenly have to switch to another ‘foreign’
language, because your ‘perfectionist’ boss
has been told that a string in the about box
of the Icelandic version looks strange, then
there is no problem. All you would have to
do would be to copy over the MY‑
LANG.DLL with ICELAND.DLL. You
wouldn’t have to install a hardcoded Ice‑
landic version of the application, or maintain
all language specific versions on your pre‑
cious hard disk.

There is another advantage to organis‑
ingyour resources in this way. If your trans‑
lators have Windows available, you could
provide them with a compiled version of
your application plus the Microsoft Re
source Compiler, a linker and the .OBJ files
to the resource only DLL. They could then
edit the .RC file containing the strings that
they have to translate and runa batch file
which would build the resource only DLL.
The application could be run to see the
translated strings in their proper place, and
in context. Thus, you don’t have the transla‑
tor ringing you up every five minutes. If
your application will be for Windows NT
then there is no need for this technique, be‑
cause you simply use the LANGUAGE state‑
ment, and associated ‘anguage’
independent functions.

RCMAN
RCMAN isa simple utility I've knocked to‑
gether that you can use to manage all the
strings in your RC files that will probably
need translating - saving you hours of frus‑
tration. It provides a way to extract the
strings required for translating into a sepa‑
rate file (the STRIP mode), which can then
be translated, and away to insert the strings
from the translated file back into the RCfile
(the PLUGmode).

Figure 2, shows the main loop of
RCMAN. In the STRIP mode, RCMAN
takes your original RC file, and generates
two files - acopy of your RCfile with strings
replaced by numbered tokens (eg @@101)
and a text file which contains the extracted
strings ie ‘strings to be translated’. The
strings in the text file are numbered, and
correspond to the numbered ‘tokens’ used
in the RCfile.

In the PLUG mode, RCMAN takes the
‘tokenised’ RC file and the ‘strings to be
translated’ text file (whichby now shouldbe
translated), then generates a new RC file
with the tokens replaced by the ‘translated’
strings. You nowhavea ‘translated’ RCfile.

Figure 3, shows the PLUGroutinewhich
is used to replace tokens in a line read from



FEATURE

{
c h a r * p , * s t r i n g , * p 2 ;
i n t r e t v a l u e = 0 , n o ;

do

{
i f ( ( p = s t r s t r ( b u f ,

p = s t r s t r ( b u f , " + + " ) ;
i f ( ! p ) r e t u r n r e t v a l u e ;

i f ( s t r i n g )
{i

s p t t = \ " ' ;
s t r cepy ( p , s t r i n g ) ;
p2 (HL) ENS:
r e t v a l u e + t + ;“

e l s e

t d \ r \ n " , l i n e n o , n o ) ;
}  w h i l e (  s t r i n g  ) ;
r e t u r n r e t v a l u e ;

i n t R e p l a c e To k e n s W i t h S t r i n g s ( c h a r * b u f )

"@@")) == N U L L )

s t r i n g = F i n d S t r i n g N u m b e r ( h t x t 1 , n o = m y a t o i ( p + 2 ) ) ;

memmove( p 2 = p + s t r l e n ( s t r i n g ) + 2 , p T e x t ,
s t r l e n ( p Te x t ) + 2 + 1 ) ;

p r i n t f ( " \ r \ n W a r n i n g ( % l d ) : c a n n o t fi n d s t r i n g number

Figure3-The Plugfunction

the ‘tokenised’ RCfile, with the ‘translated’
strings from the ‘translated strings’ text file.
The F i n d S t r i n g N u m b e r function finds
the ‘numbered’ string in the ‘translated
strings’ text file.

The text file RCMAN generates is an
idealway to present the strings that need to
be translated. All the translators have to do
is use a word processor. If they have prob‑
lems understandinga ‘string’ then they can
quote the ‘string’ number and you can pro‑
vide an explanation. Compare this with the
horrors of giving them the RCfile to edit.
They would find it a slow task going
through the .RC file to find strings to be
translated. They would certainly have
missed some strings. Also you’d be lucky if
you could compile it again once they'd
hackedabout with it.

The other good thing about using
RCMAN is that ‘duplicate’ strings won’t be
translated twice, because RCMAN will only
take out strings it has not come across be‑
fore ie strings not already in the HTXT1file.
I dare you to do this by hand!

Help mewith my Help
If you have just recovered from creating the
pretty Windows Help file for the application,
by hand with Microsoft Word and the Help
Compiler then you will wish you never
heard of the thing. Because, you are more
or less going to have to start from scratch to
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do the Help files for other languages. If you
can’t convince your German distributors to
do the Help file, or get them to understand
how they work, then you will have to do it

But Windows NTis the
direction in which we

yourself. In situations such as these a Help
File manager such as Doc-To-Help, or ABC
HelpBuilder,assumes extra importance.

Other internationalisation issues
Apart from dealing with the ‘textual’ part of
your application, you may also have to deal
with national formatting conventions eg for‑
mat of numeric quantities, dates, time, etc.
If you are in Windows NT you can use its
own functions such a s G e t L o c a l i I n f o W,
GetTimeFormatw or your compilers own
locale functions ( l o c a l e c o n v, s t r f t i m e ,
s e t l o c a l e ) .

On the other hand, if your compiler and
API doletyou down on international format‑
ting support, then you could alternatively
make use of ‘The INTL Package’ by Bjorn
Fahiller. It is a shareware package that con‑
sists of a DLL that provides a mini API for
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dealing with these formatting issues. It pro‑
vides functions like I n t 1 F l o a t ‑
ToString, I n t 1 G e t P h r a s e ,
I n t l C u r r e n c y To S t r i n g , which ulti‑
mately means that your application never
has to be aware of the language in use. The
registration fee is USS55 or SEK300 (the
author is Swedish).

Unicode
Microsoft’s use of Unicode in Windows NT
is its apology for using the ANSI character
set in the standard 16-bit version of Win‑
dows. The ANSI character set is only really
able to cope with the English, Germanic,
Scandinavian, and Romance languages.The
classic fudge has been to use additional
OEM character sets.

Because a character in a string is not
necessarily a single byte, you will have to
make pointer arithmetic, independent of the
character set being used. For instance,
l p m i d c h a r = ( l p L a s t - l 1 p F i r s t )
/ 2, would be different with Unicode char‑
acters. There are lots of special functions
and types that you can use in NT to support
Unicode, sobe prepared.

If you thought it was a chore creating a
specialised font in Windows (16-bit), then
you'll cry if you have to create a Windows
NT font (properly), because you'll have to
do at least 1,000glyphs! ButWindows NT is
a much more natural environment for inter‑
national support. It is the direction in which
we are all being cajoled (or dragged, kick‑
ing and screaming).

Conclusion
You might wonder whether it is worth all
this hassle to makeyour application truly in‑
ternational. But if it means that overseas (or
over the border) sales will account for the
majority of your sales, then at least your ac‑
countant will be smiling.

Finally, I take no responsibility for any
arguments between programmers on the
best method to do the dialog or menus for
different ‘languages’. You can fight it out
amongst yourselves!

a
Colin Smith currently works at Trans-SendIn‑
ternational onthe recently launchedTrans‑
Send WinDOS Pro comms package. You may
beable to contact him as colin.smith@por‑
tofc.org’.
Bjorn Fahllerauthor of The INTLPackage
can becontactedon the Internetat - d89‑
bfr@sm.luth.se, and his sharewarepackage
should beablefrom mostshareware disk ven‑
dors.
The code discussed in this article is available
on diskette. Pleasesend an SAE (marked
R C M A N ) anda diskette to the EXEaddress.
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Accounting uses Sybase,
Sales is using dBase and

a ODBC Connects
fo:

“Hardwiring our client/server
applications to a single DBMSis crazy!”

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

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

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

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

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

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

a 5Building or deploying an ODBC-enabled application?

Call today: 0727 812812, ext. 262
lemark o f INTERSOLY, Inc. Other
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This article is the first 3
part of a new series of =}

major product reviews
specially commissioned from

Rhea Laboratories. The
series is designed to provide a
more extensive view than can
normally be achievedwithin a
magazine. The articles are

effectively subsets of separate
and more extensive reports

that are published and
available separately. Westart
with a two part review of the
leading C++ development

tools.

The VisualWorkbench
project management
facilities are agreat
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The world is moving inexorably towards C++
to such an extent that the choice of language
for new development projects is hardly an is‑
sue. But it is more difficult and arguably
more important to choose the right supplier.
A development project can easily last for two
or three years. The end productmay need to
be supported andmaintained for another five
to 10. Thus the wrong initial choice could
provevery expensive.
We have isolated eight leading suppliers

of C+ compilers for DOS, Windows and
OS/2. In this issuewebeginwith Microsoft.
Nextmonthwe'll add Borland and Symatec.
Then end with the Free Software Founda‑
tion, IBM, JPI, Metaware and Watcom. We
will be looking particularly at when and
where the lesser known products can per‑
form better than the leaders. Please note
that because of publishing time scales,
some products that weexamine asbeta ver‑
sions are likely to be shipping by the time
you read the article.

Microsoft Visual C++ 1.5
Microsoft was unable to supply a copy of
Visual C++ 1.51in time for this review. It is
taken to bea relatively minor upgrade to
1.5. Microsoft Visual C++ 1.5x (MS VC1.5)
is supposed to beMicrosoft’s last C/C++ of
fering in the 16-bit world. New and future
products from Visual C++ 2.0 onwards are
32-bit native products that will run under
Chicago (Windows ’95) or Windows NT
only.

Notemplates
The MS VC1.5 language implementation is
based upon the draft ANSI standard and the
ARM.

MS VC1.5 does not support templates,
although t em p l a t e is a reservedword.
ANSI exception processing is not sup‑

ported in MS VC1.5 either, although the
t r y , c a t c h , t h r o w keywords are re
served. In addition, MS VC1.5 does provide
a series of macros such as TRY, CATCH,
AND_CATCH, END_CATCH, THROW and
THROW LAST. There i s also a C E x c e p ‑
t i o n Class. These are based upon, but not
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identical to, theANSI/ARM languageexten‑
sions for exceptionhandling.

Microsoft has included several specific
language extensions to support the Intel
80x86 segmented architecture. These in‑
clude __fa r, __ huge,
__based, __segname, _ s e l f and
___segment. There are also some added
language extensions to support low-level
code development such as i n t e r r u p t
and__asm. These are adequate for writing
interrupt service routines in C/C++. You
must o fcourse take care i n _ _i n t e r r u p t
functions over just what is and is not re-en‑
trant. If you need to delve into assembly lan‑
guage, the compiler includes a good
general-purpose inline assembler. It should
be sufficient to support most of the minor
routines that might need coding in assem‑
bler, without needing to go out and buy a
separate assembler package.
The __expor t modifier is a language

extension that explicitly exports the object
being defined from a DLL. It reduces the
role of the module definition file. Further‑
more, the compiler can automatically deter‑
mine the type of function prologs needed
for functions defineda s _ _export.

__near,

Light development
The source code editor is a bit basic. The
main starting point of MS VC 1.5 is a stand‑
ard MDI (Multiple Document Interface) ap‑
plication, which is uncluttered and easy on
the eye. But it is a bit light on some facili‑
ties. There is no search or find-and-replace
spanning multiple files, no macro facilities,
no user-definablekey bindings, no drag and
drop editing, no hooks for revision control
software, only one level of ‘Undo’ and so on.
However, it is easy to use, allows easy
changes to code indenting and is fairly ro‑
bust. Likemostmodern code editors, it sup‑
ports colour syntax highlighting with
user-configurable colours.

One minor nuisance is that CTRLP,
which shows a drop-down selection list of
editable files in the current project, is on the
toolbar. It does not have a corresponding
menu option and is ‘bound’ to the toolbar.
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Wha t i sA l l C h a n g e ?
Companies have been integrating v e r s i o n

management i n t o their development
environments for a number of years. Version
management, however, fulfills only a par t of the
wider Software Configuration Management
solution.

AllChange manages all aspects of the change
Process, improving productivity, quality and
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FEATURE
Turn off the toolbar and the facility disap‑
pears.
The Visual Workbench editor supports

three ‘Workspaces’, which are custom ar‑
rangements of edit/debug/other windows,
on the screen.These are labelled ‘Edit’, ‘De‑
bug’ and ‘Custom’. This makes it easy to
have MS VC full-screen with a large source
editing window when editing your code and
to reduce it to a half-screen window with a
small source window and a small debug
window (to make room for your applica‑
tion’s window on the desktop) when debug‑
ging.

Browsingand references
The browsing facilities are very useful and
quite powerful.At its simplest, you place the
cursor in a variable or function name then
hit F11 to bring up the definition. With
Shift+F11it is possible to work downa trail
of all references to selectedvariable or func‑
tion. It’s easy to use; quite painless. The
trouble is, it does not quite work. Cases
like:

DLGPROC l pP r o cLogon ;
1pProcLogon=

(DLGPROC) M a k e P r o c I n s t a n c e

(
(FARPROC) &DlgSubLogon,
hMa i n I n s t a n c e

7

do not always show up as references to the
function D lgSubLogon . Since such cases
are the lifeblood of much Windows pro‑
gramming, this perhaps has to count as
VC1.5’s worst bad habit. Incidentally, the
above example gets tracked fine if you leave
off the ‘s’ and let the C compiler implicitly
yield the function address, rather than giv‑
ing it explicitly.
There are two other problems with the

Browser. One is that it is not aGREP. You
cannot find abstract text strings, only com‑
plete identifier tokens. So you cannot
search for text in a comment or text string.
The other is that it is based on a database
that is only built /ast, after asuccessful com‑
plete project build and link. This can be a
nuisance during the earlier stages of project
development.

Projectdilemma
An MS VC project produces a single end re‑
sult, be it an EXE file, aDLL, ora library.
There is no concept of a project made up of
other projects, or a project that produces
more than one target executable/library.
This becomes a problem when developing
anapplication that you maywish to build as
several components, say amainEXE, a cou‑
ple of DLLs,an Install, anUninstall, and so

28

Visual C++ 2.0

Price £300

NetworkSupport None

| For Microsoft.

use.

compilation.

Figure 1 - Summary of Visual C++ 1.5and2.0

on. It is madeworse by the fact that the ‘re‑
cent projects’ list can only contain four pro‑
jects.

The product includes only facilities for
the development of 16-bit applications, with
no 32-bit support. For protected-mode 286
development, it includes PharLap’s 286 |
DOS Extender Lite. The documentation
hardly mentions it though. Nor is it sup‑
ported in the options covered by the Mi‑
crosoft Visual Workbench. The PharLap
READMEjustifiably shows some signs of ir‑
ritation: ‘The Microsoft Visual C++ com‑
piler, CL.EXE, is capable of creating
protected-mode executables using the
(nearly undocumented) ’-Lp’ switch, and the
’STUB’ directive of a .DEF file.’ Certainly
there is no obvious mention of - L p or any
option that might set it in the VisualWork‑
bench’s Options/Project dialog.

Class act
One main feature of the MS VC product is
of course the MFC foundation class library.
The version of MFC shippped with MS
VC1.5 is MFC 2.0, which supports OLE 2
and ODBC for Database applications. There
have been some changes in MFC since ver‑
sion 1.0. Anyone wanting to upgrade from
MSVC1.0/MFC1.0 to MSVC1.5/MFC 2.0
will find that the conversion is time-consum‑
ing if generally fairly straightforward.

ResourceTools
The main ResourceTool is App Studio.This
is a straightforward resource builder that al‑
lows you to build Bitmaps, Cursors, Dialog
templates, Icons, Menus and String tables.
One annoying omission is that it cannot
buildversion information structures. This is
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It's robust, workmanlike, and easy to

Browse facilities are excellent, but
only available AFTERa clean

£300

Microsoft.
It's robust,workmanlike, and easy to
use.
| Browse facilities are excellent, but
| only available AFTER aclean
| compilation.
Global Find now implemented, but
| noGlobal Replace.
| Template &Exception handling.
Remoteserialdebugging.

surprising, sinceMicrosoft really needs eve‑
ryone to build proper version information
into their applications, to make install/unin‑
stall programs work properly. UnderMSVC
1.5, you still have to build your version in‑
formation byhand.

Integration of the resources to source
editing is by the Class Wizard. This tool al‑
lows you to relate your Windows classes to
their visual representation on a dialog and
to mapWindows Messages directly to class
functions in the C++ program. The result is
in many ways similar to the way Visual Ba‑
sic works, with a function for each handled
message on eachcontrol on eachwindow. It
works well provided you want to base your
application on the MFC classes.Traditional‑
istswould perhaps have likeda similar facil‑
ity based on the <windowsx . h > ‘Message
Crackers’ for the standardAPI.
The final major component is App Wiz‑

ard. This takes a few basic parameters such
as whether the application should be
MDI/SDI, havea toolbar, require Print pre‑
view or support OLE 2. It then generates a
set of C++ source files, ready for you to fill
in the actual application code. In conjunc‑
tion with Class Wizard (and it’s next to im‑
possible to use Class Wizard on files that
weren't created by AppWizard), it is not too
difficult to start building a reasonably pow‑
erful application quite quickly, provided
we're talking about a standard application,
which opens, manipulates, saves and closes
document files, or adatabase.

Debuggingwith VC++
The Visual Workbench built-in debugger
for Windows is generally adequate for most
‘standard’ applications. Since it is fully inte‑
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FEATURE
grated, the combination of debugger and
context-sensitive Browser can be very pow‑
erful indeed.

The package also includes CodeView for
DOSandCodeView forWindows.The latter
being very clearly aDOS product that Mi‑
crosoft has hacked to run in aWindow and
drive aWindows application.
There is no facility for remote debug‑

ging, either onaserial connection or by net‑
work. The remote debugging facilities from
earlier versions of CodeView seem to have
been removedin this release.

Online help
The online help is excellent. There is easy
searching for keywords in ALL relevant
help files. So if the cursor is in a function
name and you press F1, you may first get a
dialog box askingyou whether the informa‑
tion you want is from the Windows API
help, the MFChelp,or the OLE 2help.

Microsoft Visual C/C++ 2.0
Visual C++ 2 is Microsoft’s latest C/C++ de‑
velopment offering. A 32-bit product, it is
supported under Windows NT 3.5 (Day‑
tona), and presumably under Windows ’95
(Chicago).You can also use it to develop ap‑
plications for use under the Win32s 32-bit
extensions for Windows 3.1x, but the devel‑
opment system itself needs a true 32-bit Op‑
eratingSystem. It cannot rununderWin32s.
Microsoft supplied uswith aBeta of MS

VC 2.0 for review on a CD-ROM that also
contained a Beta 2 release of Windows
NT3.5. By now Visual C++ 2.0 should be
shipping.

FollowingANSI
MS VC 2.0 conforms to C++ 3.0. It is based
upon the proposed ANSI standard and the
ARM.

It includes support for Templates and
Exception processing, conforming to the
ARM and draft ANSI standard proposals.
Because MS VC2.0 does not support 16-bit
development, it no longer requires many of
the 16bit language extensions such as
__near,f a r and__huge.

However, the new __declspec()
modifier provides anumber of language ex‑
tensions to help handleWindows andmulti‑
threaded software development. For
instance __declspec (thread) is used
to declare storage allocated on a per-thread
basis; __declspec(naked) causes the
compiler to generate the function being de‑
clared without prolog and epilog code;
__declspec (dllexport) replaces
__export and __declspec(dllim‑
p o r t ) specifically imports the defined ob‑
ject from aDLL.

30

Drag,drop and dock
Microsoft has made several significant im‑
provements to the Visual Workbench since
MSVC 1.5.The source editor now includes
full drag and drop editing, which reduces
keying when you want to move or reorgan‑
ise blocks of code. It also includes customis‑
able toolbars that can be free-floating or
docked.

From the Options menu, you can now
set up the mainWorkbenchwindows (other
than source windows) to be ‘docking win‑
dows’. DockedWindows attach themselves
to the bottom of the main MDI parent win‑
dow, rather than being free-floating. The
Output window is normally docked by de‑

definite limitation.

fault. In the beta version, dockedWindows
are permanently topmost which means that
they may ‘aggressively’ obscure any source
windows on display, making it awkward to
resize them to bring them entirely back into
view. The facility for multiple ‘Work spaces’
seems to have disappeared,whichwe feel to
be a retrograde step. The output Window
now hasa tabbed selector, allowing you to
select between build output, debug output,
search results (Find In Files) and Profiling
information.

Browsing facilities were one of the better
points of MS VC 1.5. The new version has
continued to build on those facilities. Like
version 1.5, the browse facilities are not
available until you managea relatively clean
build of your entire project, which still
seems to be a serious limitation. Microsoft
has, however, added a ‘Search/Find in
Files’ facility, which allows you to search
across any requiredselection of files for any
text. This addresses the two main limita‑
tions of the Browser: its unavailability until
after a complete build and its inability to
find, for example, text in strings or com‑
ments. The Browser also seems to have
fixed the reference bug identified in the
1.5x release.
Microsoft has integrated several tools

that were previously standalone directly
into the Visual Workbench. These include
the Source Profiler, message SPY and the
MFCtrace settings control.
The MS VC 2.0 compiler comes with

MFC 3.0 foundation classes for 32-bit soft‑
ware development.The major difference be‑
tween MFC 2.0 and MFC 3.0 is that the
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latter contains more complete support for
multi-threadedapplications.

Organise by hierarchy
The Visual Workbench project management
facilities are a great improvement over the
MS VC 1.5 version. Projects can nowcontain
several hierarchical ‘groups’, opening upthe
possibility of compound projects etc. The
files in the current Project’ facility of MS
VC1.5 has consequently been replaced by a
proper hierarchical project view window, and
Cntrl+Pnowperformsitsmoreusualfunction
ofprinting the currentfile or window.

Integral resources
Resource manipulation is now fully inte‑
grated with the workbench rather than the
separate App Studio resource editor of MS
VC 1.5.A key addition is the Version Infor‑
mation editor, that now allows you to build
resource version structures directly from
the resource editing facilities. The lack of
this facility was one of our stronger criti‑
cisms of MS VC 1.5. The integration of the
resources to the source code is by the Class
Wizard. As in MSVCL1.5, this allows you to
identify any message or action intended for
any on-screen control, and to link this to a
source function to handle it. As an improve‑
ment to MSVC 1.5, ClassWizard now iden‑
tifies whether an action is derived directly
from aWindowsMessage,or froman inher‑
itedfunction from the MFCclasses.

Remotedebug
The MSVC 2.0 package now has some re‑
mote debug facilities. For standard Intel‑
platform systems, these are based on a
serial link betweenthe machine running the
code to be debugged and the machine on
which you are developing.

The lack of aLANdebug facility is adefi‑
nite limitation. The debugging facilities are
quite good, however, and include facilities
for setting and tracking the status of individ‑
ual threads in amulti-threadedapplication.

Competitors
As I said at the start, in January I will be
looking at two competitors to the Microsoft
C++ compilers. These will be Borland C++
and Symantec C++. In February I will end
the series will a roundup of the remaining
C++ compilers for PCplatforms.

a
This article isbasedona special report com‑
missionedbyEXEmagazineandproduced
byRheaLaboratories. Thefull report is
pricedat £35for the Technical Version and
£70for theManagement Version. Ring
Suzanne Chamberlain on 0712875000for
details.
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OBJECTIVE

Five go
cross-platform - PT II

As if the bunch of GUI
libraries last month

wasn't enough to mix you up,
Laine brings on a couple more

that havea slightly different
twist and also tries to make

sense of it all.

Product Distributor

StarView | Star Division 0533 626999

Wind/U | Protek 0628 75959

About ten years ago, I wrote my first maga‑
zine article for a small, semi-monthly jour‑
nal published in Bend, Oregon called Micro
Cornucopia. This article turned into a regu‑
lar column. I would end each one with apre‑
view of what I would do in the next.
Inevitably I never actually wrote anything
about said topic in the next issue. By the
time the final issue of Micro C.was publish‑
ed in 1989 or so, I had finally figured out
that I could never follow up on my plans, so
I vowed never to say anythingabout ‘next is‑
sue’ in anything I wrote subsequently.

Just over three years ago, I began writ‑
ing columns for EXE. During the last three
years, I have tried to remember the lesson I
learned from Micro C. I believe I have been
moderately successful at not promising any‑
thing I could not deliver. Sowhat possessed
me to make such bold claims about writing
some serious programs in five (count ’em,
five) different GUI libraries and compiling
them on several different platforms, I just
don’t know, especially considering that, not
only does EXE publish twice asoften asMi‑
cro C did, but also my current job is much
more demanding than the jobs I had be‑
tween 1985 and 1989.And I married in 1990.
And our household is dominated by a very
demanding cat...

Although it might be useful to write
some serious applications in these libraries
and tell of my experiences, it might also be
misleading. It is far too easy to misinterpret
the philosophy of a complex class library
during a brief exposure. So, I will limit my‑
self to giving you a brief comparison sum‑

Email address

svinfo@stardiv.de

info@inmark.com

support@protek.co.uk

Figure 1- Distributors and their email addresses
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mary by topic of the five class libraries I
covered last month, along with some infor‑
mation about two Windows API ‘translation
libraries’ that allow you to port existingWin‑
dows applications easily to Motif.

To refresh your memories, the five mul‑
tiplatform GUI class libraries I described
last month were C++/Views 3.0 from Liant
Software, StarView 2.2 from Star Division,
XVT Development Solution for C++ 4.0 from
XVT Software, zApp 2.11 from Inmark De‑
velopment and Zinc Application Framework
4.0 from Zinc Software.

Control king
In terms of number and variety of controls,
Zinc is definitely the winner, including not
only masked edits and tables (spread‑
sheets), butalso scrolling listboxescontain‑
ing check boxes and a paging control
similar to the notebook tabs used in Word
for Windows, among others. zApp (lacking
the notebook control, but not much else)
and StarView are a close second here. XVT
and C++/Views are weak in this category,
having only the basic controls offered by
the standard Windows APIwith afew minor
additions. While you can easily add masked
edits such asdates, numerics, etc, they will
not integrate well with the development en‑
vironments’ dialog editors. And a control
such asatable is anon-trivial task indeed.

Print superstar
StarView has the best printing capability of
any of these packages by far. If you are writ‑
ing a word processor, you may choose
StarView just on this point.The worst in this
category is C++/Views, which only supports
printing on Windows and OS/2. The other
three libraries support printing on all plat‑
forms, but the support for fonts and pre‑
viewing isn’t nearly asfull asStarView.

Characters extraordinare
Here there are two winners. Zinc and
StarView are well above the others in this
category. While zApp (the one with the
weakest international support) merely sup‑
ports different currency symbols and date
formats, Zinc and StarView also support
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ME Windows Development a
Doc-To-Help - help authoring £259
Robo-HELP- help authoring £365
InstallISHIELD- installation utility £325
LeadTools Imaging library £call
Smalltalk/V Windows £295
PC-Logo Windows £60
PI DLLs for WP& graphics import £call
PI Document Editor - new pricing £345
Smalitalk/V for Windows 16or 32-bit £Call
Professional Toolkit £239
Zinc Application Framework £call
Graphics Server SDK £245
SmartHeap Win or DOS £345
TCP/IP Development tools £call
CodeBase or CodeBase++ £239

Se 5 /5/1c
PI for Vbx - new import filters £call
Disctinct TCP/IP Visual Ed £179
Spyworks by Desaware £115
Spread/VBx £165
TrueGrid Pro £115
VBAssist £139
Designer/Data Widgets £95
VBTools 4.0 £110
QuickPak Professional for Windows £145
QuickPak Scientific for Windows £110
PinPoint/VB - API debugger £135
Grid/VBx, Tab/VBx £call

MERE Mathematics & Science
MathCad Plus £365
eMathematica - DOS, Win, Mac,
Workstations, Education & Student pricing.
eDerive - new ver 3.0 - call for upgrades.
eOrigin new ver 3.5 with add-on modules.
eLindo & What's Best Linear Programming
eSigmaPlot, SigmaStat, TableCurve
..manymore for maths & stats.

a e s |
eSCO Unix operating systems &
development systems.
eSCO Open Desktop, TCP/IP and NFS.
eFoxPro for SCO UNIX (NEW)
ePC TCP, NFS and Xwindow servers
GR For FORTRAN
Lahey FORTRAN 90 - new £625
FORTRAN toC translators £call
MS FORTRAN-77 5.1 - DOS £145
MSFORTRAN Powerstation - DOS £229
MSFORTRAN Powerstation - NT £399
IMSL Numerics for MSFortran £call
M E E Cross D e v e l o p m e n t

£call
£call
£call
£call

Hi-Tech CCross - many tragets
Aztec Cfor 68K, 8086 & Z80 targets
Introl CCross - many targets
2500AD Cross Asm & Simulators

M E Pharlap DOS E x t e n d e r s
TNTIDOS Extender - 32 bit £329
286IDOS Extender - 16 bit £329

E E  M i c r o s c  a s
Visual C++ 2.0 CD, & VC++ 1.5 16-bit £299
Visual C++ 2.0 CDupgrades MS C/C++ £149
Visual Basic Windows PE £229
Visual Basic DOS PE £235
Macro Assembler 6.11- NTor DOS £110
Access 2.0 (upgrades available) £289
Access Developers Kit £295
Multimedia Viewer £239
Project for Windows £375
Windows for Worgroups, Windows NT £call
Officeand Office Professional £call

(See FORTRANSection)

G E E Editors and Tools
CodeWright Editor Win or Win NT3.1 £175
CodeWright Fusion for MSVC++ £109
Multi-EDIT Pro - DOS £129
DemoQUICK - create Windows Demos £395
Dan Bricklin’s Demo I l - DOS Demos £195
PCLint C/C++ - Lint code checking £149
Flowcharting & diagramming tools £eall
Track Record - bug tracking software £110
Archimedes BugBase £375

ie ie KS aE
MKS Toolkit of Unix tools £210
MKS RCS - Version Control £275
MKS Lex & Yacc for C, C++ & TP £215
Internet AnyWhere - off line news & Mail £99
For Windows/Dos, 0S/2 & NT, call for multi-user
licences onallMKSproducts.

[ S S Walco Se
Watcom C/C++ 10.0 CD-ROM (special)£155
Printeddocumentation is alsoavailable
Watcom Fortran-7732 - DOS,0S/2, NT £375
Watcom SQL - DOS,Win,0S/2 £259
SQL Servers for DOS, Win, 0S/2 & Netware

a E  b o a )  a y
Borland C++ new version 4.5 £295
Upgrades & Comp. Upgradesavailable
Power Pack for DOS
Borland C++ 0S/2 1.5
Turbo C++ Visual Edition - Win
Turbo C++ 3.0 & World C++ Video
Visual Solutions Pack of Vbxs
Turbo Assembler
Brief Programmers Editor
Borland Pascal & Turbo Pascal £call
dBASE for Windows & upgrades £call

S S  N u c o r
BOUNDS-CHECKER Win/32 £195
BOUNDS-CHECKER Win £195
BOUNDS-CHECKER Win/NT £195
BOUNDS-CHECKER Win/DOS £195
Soft-ICE/W with 32-bit functions £295
Callfor savings onNu-Mega bundles

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

ee
OS/2 Warp for Windows -3.50rCD £Call
IBM CSet++ bundle on CD £185
Includes 0S/2 Windows & Kase:Set
Visual Age £1,295
CA-Realizer £99

MR CLIENT/SERVER
ObjectView Desktop special £169
Btrieve Development DOS or Windows £395
Btrieve Client Engines DOS or Windows £645
Scalable SQL for Netware £call
PowerBuilder Desktop 4.0 (New) £475
PowerBuilder Desktop C/S Starter £425
With Erwin for PB, & Watcom 3 user SQL server

£69
£249
£85
£79
£59
£59

£125

eNew version 4.5 of Borland C++ has support for OLE
apps via OCF, VBX support in 32-bit apps and hosted on
Win, Win NTand Windows 95.
Microsoft Visual C++ 2.0 now shipping, with option of
special offer Windows NTWorkstation version 3.5.
eBtrieve Technologies demerge from Novell All Btrieve
products & upgrades now available from System Science.
eEasyCASE Database Engineer module for SQL
development and reverse engineering
eBOUNDS-CHECKER Win/32s for Windows hosted 32 bit
debugging.
ePowerBuilder Desktop Bundles with ER/WIN, Lotus
Notes library and Funcky.
eNew PVCS Tracker, Track Record and Bug-Base, for
recording bugs and managing their resolution.
eiffel for Windows - Personal or Professional versions
are now available.

@PLEASE CALL IF THE ITEM YOU ARE LOOKING FOR IS NOT LISTED @CALL FOR OUR NEW COMPREHENSIVE CATALOGUE @PRICES ARE EXCLUSIVE OFVAT
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other character sets. StarView supports sev‑
eral 8-bit character sets. Zinc has a Unicode
version that works with any printable lan‑
guage in the world (givena fully populated
font). StarView lacks Unicode support, but
it does have the extra capability of saving
string resources for multiple languages in a
single resource file, to support dynamic
switching between languages. So, if your
programwill be used in amultilingual place
where all languages use a Latin alphabet,
StarViewwould work well, while Zinc would
be ideal for East Asia (although with one
languageper binary).

Helpless
Help support ranged from non-existent in
zApp, to incredible in StarView and XVT.
Both of these provide the necessary tools
to use identical hypertext help source onall
platforms. In between are Zinc, which sup‑
ports simple help (no hypertext links) on all
platforms and C++/Views, which only sup‑
ports help on the MS-Windowsplatform.

Princeof the IDE
As you could surely tell from reading last
month’s article, by far the best development
environment was the class browser/crea‑
tor/editor/resource editor of C++/Views. It
was meant to replace whatever IDE came
with your Windows compiler. With just a
few tweaks, it could. The zApp factory came
in second, not indicating any lack of fea‑
tures, just that C++/Views Constructor was
so good. For that matter, it has some fea‑
tures over Constructor. For instance, you
can install third party Windows Custom
Controls. Still above centre is Zinc’s De‑
signEd, most notable for the fact that it
comes in source code form and is itselfwrit‑
ten in Zinc. As one of the people from Zinc
said Porting our own commercial applica‑
tion (over 30,000 lines of code) requires our
application framework to be completely
portable.’
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Perfect by design
In overall class library design, my mind is
tied between zApp and C++/Views.
StarView requires using too many s w i t c h
statements when handling some events.
XVT still has the feel of a classwrapper over
a C library and Zinc, well... Zinc’s design is
fine, but I still can’t manage to get comfort‑
able with classes named
UIW_POP_UP_MENU... Doesn’t that look
like a #de fi ned c o n s t a n t I wonder?
Overlooking that small point, I could easily
put Zinc into a very close second place be‑
hind the tie for first.

Technical wizards
When I began searching for GUI class li‑
braries, one of the criteria I was considering
rating was tech support; in particular,
whether support was available by email. Un‑
fortunately, I can’t make that comparison,
because allfive companies offer support by
email. Interestingly, most of them prefer it
to all other forms. As with most develop‑
ment systems, free support is limited and
extended support is available by arrange‑
mentwith the company.

One nice touch that two of the compa‑
nies have is an ftp server on the Internet.
This makes picking up patchesmucheasier
and also allows the vendors to offer addi‑
tional services. Inmark, for example, keeps
copies of the latest version of the GNUC++
compiler up for public consumption. Zinc
also has an ftp server with lots of Zinc re‑
lated stuff available.The other three compa‑
nies do not yet have an ftp server, although
at least one (Star Division) is working on it.

The bottom line
All five companies have different pricing
strategies. XVT is definitely the most expen‑
sive, at $1,950 per platform-seat for Win‑
dows/Mac/ete and up to $6,300 per for
variousMotif platforms.
C++/Views Constructor is priced at£1,295

per platform-seat for Windows/NT/Mac and
OS/2,£2,495 forMotifplatforms.
Zinc and StarView are the least expen‑

sive, at around $500 for Windows versions
of Zinc and £299 for theWindows version of
StarView. Zinc for Motif costs about about
$1,500. Zinc has the added perk of giving
additional Motif platforms after the first at
just $500.

zApp’s pricing is a bit difficult to define
because it also sells the class library, the de‑
velopment tools (zApp Factory) anda set of
extra controls (zApp Interface Pack) sepa‑
rately.A package of all three for Windows is
around $1,000, and about $3,000 for the
same onX/Motif. It ispossible tosave some
money here by buying only the class library
(and possibly interface pack) for all plat‑
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forms other than the one used for initial de‑
velopment.

Zinc, zApp and C++/Views include
source code, while StarView and XVT
Power++ charge extra for source. None of
the packages have any extra run time li‑
cense fees.

Keep in mind that most of the prices I
give here are US prices for comparison
only. The price in the UK will be different
(but probably proportionally similar).

The best?
Unfortunately for those who want a definite
answer, there is none. Which package you
choose will depend on your priorities. My
personal choice for an upcomingapplication
will be either Zinc or zApp, depending on
what wordI get from our marketing dweebs
about how much support is needed for
other languages. Although both lack in dif‑
ferent ways in the area of online help, I plan
to usea Mosaic viewer for help anyway.

Adifferent tack
As I mentioned previously, there is more
than one way to solve the multi-platformde‑
velopment dilemna. At the opposite end of
the spectrum from C++ class libraries are
run time environments such asDOSMerge
on Unixware, andWABI (Windows Applica‑
tion Binary Interface) on Solaris (both Intel
and Sparc), which take a normal Windows
application straight out of the box and run it
in an emulator which interprets the 80386
instruction set (if necessary) and translates
allWindows API calls into one or more calls
to Unix and X-Windows. Of course you pay
a considerable performance penalty (espe‑
cially in the case ofWABI on aSparc).
Somewhere in between are what I call

‘Windows API Translators’. A developer re‑
compiles standardWindows source code on
the target system with these libraries and
gets a native program which calls the API
translator’s dynamic libraries (much ashap‑
pens with real MS-Windows) to convert
Windows API calls into Motif calls. In con‑
trast to the class libraries above, which
would require a complete rewrite of any ex‑
isting Windows application, an API transla‑
tor library canbe a big help if you have an
existing application that was written to the
Windows API (or Microsoft Foundation
classes, or presumably OWL, although nei‑
ther of the products I found explicitly sup‑
ported OWL) and want to get it running on
Unix with a minimum of effort. You may
also choose to use it for developing new ap‑
plications, as developer tools for Windows
are so plentiful, and the Windows API and
MFC seem to be turning into solid stand‑
ards. In particular, now that Microsoft has
MFC for the Macintosh, one could use
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Greenleaf CommLib 5.0
Over 350 public functions and macros, providing powerful tools for
a l l aspects of asynchronous communications programming for
Microsoft Windows 3.1and MS-DOS.
N o w we provide even more of the power and features you've asked
for!
Some features of CommLib 5.0:
4 Level2 device-independent C functions for these drivers: MSWindows,

GreenleafStandard, Fast,Smart, Digiboard, Smart Arnet, Smart Star Gate,
Sparkle, BIOS, Extended BIOS, Polled,MODEM Assist, FOSSIL
NEW! Support for WIN-32 API and 32 bit DOS extenders
NEW! Support for Windows NT
XMODEM, YMODEM, ZMODEM, Kermit, ASCII,many options

4 NEW! Support for Compuserve B+
Unlimited number of ports for ISA,EISA, MCA

+ Modem controls, keyboard, screen, handshakingand much more!
Supports all popular C and C++ compilers

What's included:
4 Free source code
& Al l memory models supplied
& Examples that compile and r u n included for every function
4 Professional documentation
3 Free technical support and access to o u r BBS

Greenleaf CommLib 5.0

Only £259 excluding delivery
and VAT

No royalties
90-day money back guarantee

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

0566 86037
FAX 0566 86147
BBS 0566 86925

Citadel Software Ltd
Coombe, Trewen, Launceston,

Cornwall PL15 8QF
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Painless Data Compression and Archiving

Introducing Greenleaf ArchiveLib
Experience the power to compress and
store data from anywhere, to
anywhere in your C/C++ applications.
U n t i l n o w your development choices
for data compression and archiving in
C or C++ applications (and other
languages too!) were severely limited.
Professionals ‐ don’t be stymied any

, longer!
ArchiveLib includesa fast, efficient
compression engine and architecture
for addition of other compression
methods. You control source and
destination (file, memory,port, etc.) of
al l data. Complete control o v e r format
of archives.
Many extras for Windows
programmers.
ArchiveLib Major Features:
4 100% C++ class library plus C interface

Supports Microsoft Windows 3.1,
MS-DOS, and Watcom 32-bit extended
DOS
Portable data compression is fast and
efficient
Platform and language independence
Coded for Win32 - smooth path to
32-bit Windows

4 Extensible through plug-in
compression classes

4 Five compression levels ‐ auto or
manual selection

4 Versatile archiving ‐ files, memory
objects

4 File information automatically
included in archive
Releaseand debug library versions
included
Tagged objects flag allocation or
pointer errors
Extensive Windows support includes
compression/archiving progress
meters and message options
Wildcard expander class is also useful
for general purpose application

4 25 classes ‐ over 100 functions in C
and C++

What's included
Q Free source code
4 All memory models supplied
4 Examples that compile and r u n

included for every function
Professional documentation
Free technical support and access to
o u r BBS
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Commonality
Both libraries come witha set of utilities
to translate source code from DOS to
Unix (ie making filenames lower case,
changing backslashes to slash, removing
C+ // comments from C source files).
Both generate a skeleton make file and
compile resources and help files. Both
have some of their functionality in code
that is linked with the application, and
some of it in a shared library (like aDLL
in Windows). Both support SunOS 4, So‑
laris 2,HP-UX9.0, IBMAIX 3.2, andSGI
Irix 5.2, amongst other platforms. Both
companies have entered into agree‑
ments with Microsoft that give them ac‑
cess to Microsoft source code to assure
high compatibility with the Win32 API
(and this agreement obliges them both
to charge run time fees for applications
compiled with their libraries). Both also
include a version of MFC compiled for
their library. Additionally, both support
DDE aswell as not supporting OLE (al‑
though both are working on OLE for a
future version).

Distinguishingfeatures
In the differences category, the main ar‑
chitectural point of difference is the level
at which the translating library taps into
the Unix machine’s windowing system.
MainWin translates MS-Windows into X‑
Windows (the primitive system that pro‑
vides basic graphic functionality in terms
of drawing graphics and text on rectangu‑
lar regions, and reporting keyboard and
mouse events), while Wind/U translates
into Motif (a higher level library written
over the top of X-Windows, which pro‑
vides widgets (the functional equivalent
of MS-Windows dialog controls) and win‑

Wind/U versus MainWin
dow management functions such as win‑
dow dragging and resizing).

MainSoft claims that X is the basic
common denominator for all Unix graph‑
ics display systems. Basing its product on
keeps its developers (and you) from be‑
ing subjected to majorproblemswhen the
Motif libraries change in the future. It
also points out that while Motif offers
similar functionality to MS-Windows, it is
different in architecture. By not using
Motif MainSoft can make applications
compiled with MainWin look and feel
more like an MS-Windows application. It
also has its own implementation of Motif‑
look widget-controls which can be substi‑
tuted for the MS-look controls for those
users who want all their applications to
have a Motif look. This switch can even
be amenuselection in the application.

Bristol argues that while Motif offers
similar functionality to MS-Windows, it is
different in architecture. By using it Bris‑
tol can make applications compiled with
Wind/U look and feel more like aMotif
application,which is what aUnixuserwill
want anyway. It also points out that, be‑
cause of the higher level of functionality
in Motif (relative to X), it is able to add
support for many things much more eas‑
ily. For instance Bristol supports Kanji
characters. However,just asMainSoft has
a set of Motifesque controls to make its
usually-MS look into a Motif look, Bristol
hasa library that gives an MS-esque look
and feel to aMotifapplication.
Both of these approaches have draw‑

backs and advantages. I prefer Bristol’s
though, since I believe that having all ap‑
plications running on any given platform
look and feel the same is muchmore im‑
portant than having a given application

look and feel the same on all platforms.
Even using Motiflike controls can still
leave opportunities for annoying differ‑
ences. For example, in MS-Windows, an
edit control is selected when you click on
it and is not unselected until you click
somewhere else. However, in Motif an
edit is automatically selected as soon as
the mouse moves inside its boundaries
and becomes unselected as soon as it
leaves. More subtle differences might be
overlooked in simulated Motif, while call‑
ing the real thing ensures total look-feel
compliance.
Another small difference between the

two is in printing. While both support
printing to PostScript devices (which
seems to be the standard in the Unix
world), Wind/U can also print to aPCL
(HP) printer.
Although both have support for Win‑

dows .HLP files, the help compiler and
help engine are included with MainWin,
while they are an extra cost option with
Wind/U ($2,500 for the development utili‑
ties, $2,500 for the helpengine).

Pricing
This is another area of difference. While
both charge about the same amount for
runtime licenses (computed according to
some obscure, complicated scheme, but
working out to about $70-100'%sh per
desktop), developer kitcosts are quite dif‑
ferent. Bristol charges $9950 per plat‑
form-seat forWind/U, and theywill throw
in the help system for no charge if you or‑
der three or more. MainSoft is much
more reasonable - they charge $5000 for
the first platform-seat, $3500 for the sec‑
ond, and $2000 for each after that; and of
course they include the help compiler.

MEC for Windows and Mac in concert with
aWindows API Translator for Motif to cre‑
ate cross platform applications. I found two
such libraries: Bristol Software’s Wind/U
and MainSoft’s MainWin. Although similar
in many ways, they also have important dif‑
ferences. The Wind/U versus MainWin box
compares these two translation libraries.

Obviously these API translator libraries
are much more costly than the class librar‑
ies, especially if you plan to distribute your
application widely. So, when would you
want to use it?Well, for example if youwere
Computer Associates and wanted to get a
Unixversion of Super Project on the market
in an extremely short time. Recently it did
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this, using its existing Super Project for
Windows source and MainWin. Otherwise,
if you are looking for something for doing
new development, you’ll probably want to
look towards one of the C++ class libraries,
unless BillGates is your cousin.

Fare thee well
My experience this month in promising
something I could not deliver is the final
event in the saga that has led me to decide
that I cannot simultaneously and success‑
fully fill the roles of software engineer, EXE
columnist, husband and pet owner. One of
them must end. Since I happen to be quite
fond of my wife, amhaving a blast with my
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new job and amscared stiff of the wrath of a
scorned cat, I have decided that, although I
have enjoyed my time on these pages, I
must give up writing at EXE, at least for
now. I will however, still be happy to hear
from any of you via email, will always have
interesting (hopefully) C++ source code sit‑
ting at ftp.morningstar.com:/pub/cpp, and
may even show up here from time to time.
Merry Christmas, and Happy NetScaping!

a
LaineStump is asoftware engineer at Morn‑
ingStar Technologies in Columbus, Ohio.
He can bereachedvia email as laine@morn‑
ingstar.com.
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SOFTWARE TOOLS & TECHNIQUES

My Kind of
Bookshelf - PART I

Francis Glassborow Wi,
sifts through his Baa

mountain of publications on
C/C++ and comes up with
another selection of ideal

tomes.

ACCU committee is that
with aname like that |
should bethe author.
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Since I recommended my ideal C/C++
bookshelf in the June issue of EXE the flow
of new material from publishers has contin‑
ued unabated. I now get about 25 books a
month for review. Fortunately ACCU has a
substantial panel of reviewers so I don’t
have to readthem all myself.

Much of the output of the publishing in‑
dustry is mediocre and some is so bad that
it ought to carry a health warning: ‘Follow‑
ing the ideas in this book could seriously
jeopardise your future.’ But among all the
dross there are quite a few excellent books.
There is certainly enough here to damage
your bank balance.

Flavour of the month
The newest, which will be published at
about the time you read this, is Safer C: De‑
veloping Software in High Integrity & Safety
Critical Systems by Les Hatton. As I did the
technical review for this book (Ive already
been paid and I’m not ona percentage) I
know its contents very well. I can thor‑
oughly recommend it. Despite widespread
opinion to the contrary, the author claims
that Ccan be used in places that many think
are the domain of languages such as Ada.
He draws attention to two critical areas.The
first is that C is well supported by tools
which enforce good coding standards. The
second is that experienced C programmers
have thoroughly explored the fragile parts
of C and therefore know what has to be
avoided. Whatever your programming level,
or interest in C, this book is well worth
reading.

DeepC fishing
I recently came upon two other books with
a focus on writing high quality code. Expert
C Programming: Deep C Secrets by Peter
van der Linden is one of the most enjoyable
books that I have read for quite some time.
The author understands many problems
that trap C programmers. He also has a
sense ofjoie devivre that, combined with an
uncomplicated writing style makes this
book outstanding. My copy was borrowed
by Andy Koenig (author of the excellent C
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Traps and Pitfalls) and crossed the Atlantic
with him. He has since returned it, coffee
stains and all.

The second book witha similar theme is
C++ and CDebugging, Testing, and Reliabil‑
ity by David Spuler. David covers a broader
and deeper canvas and handles his material
well. The book is rather dry readingbut it is
valuable both for reference and to develop
an understanding of the subject area. This
is the author’s third book and is definitely
worth a place on any C++ programmer's
bookshelf.

CDis easy
Another book of tips for better program‑
ming crossed my desk earlier this year.
Jamsa’s 1001C/C++ Tips by Dr KrisJamsa.
This is a perfectly respectable book but not
in the same league as the two I have just
mentioned. The reason I mention it is that
the publisher (Debbie Jamsa) has recently
released a CDJamsa’s C++ Multimedia Tril‑
ogy which couples this book with Rescuedby
C++ and Success with C++ all by the same
author. The CD also includes about 45mins
of video and some sound clips. The beauty
of publishing on CD of course is that the
reader can cut and paste code as well as
printing relevant sections as required. Spilt
coffee is a worry of the past. I would like to
see more publications in this format.

Moving on to something different, I
would like to draw your attention to C++
IOStreams Handbook by Steve Teale. You
might consider it expensive for a single
topic book. Particularly one that concerns
any aspect of C++ whilst the language is still
in a state of flux. However it is a well written
book and the author understands his sub‑
ject matter, having implemented that library
for a commercial compiler. If you are in‑
volved with designing classes that use any
form of I/O this is abook you should read.

Just how many problems can be caused
by alanguage being in atransitional state is
highlighted by the eventual publication of
the long delayed The Draft Standard C++
Library by P J Plauger. I took the author to
task over the original title of this book:
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“Your changes didn’t make it
into the Windows version!”

“Isn’t there asoftware configurationmanager
that works onall of our platforms?”

MultiplatformTeam Development
These days, most applications are

built by development teams, working
in parallel on one or more LAN
servers. More times than not, the pro‑
ject involves multiple development
languages and several different operat‑
ing systems. As you can imagine, a
solid approach to software configura‑
tion management (SCM) is critical in
this more complicated development
world. Automated SCM leverages your
entire team and eliminates the feeling
ofchaos that undermines developer
productivity and creativity.
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SCM coverage. PVCS’ 3D SCM
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ronments, on 11 operating systems
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ment objects. This cross-platform
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unneccesary fragmentation of your
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over 155,000 users at over
9,500 sites worldwide.
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copy of “Choosing a
LAN-based Software
Configuration
Management Tool.”
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which was minus the ‘Draft’. I am glad to
see that the title has been amended. The
book is excellent and, asyou would expect
from Bill (I’ve no idea how Bill is derived
from PJ), it is written with authority. None‑
theless I expect that there will be substan‑
tial changes to some parts of the Standard
C++ Library. A major factor is the vote ear‑
lier this year to includeaStandardTemplate
Library based on long term development
work by Hewlett Packard. However, what‑
ever the final form of the Library itself, this
book is one from which serious program‑
merswill surely benefit if they take the time
to dip into it regularly.

ExponentialC++
1am told that the number of programmers
using C++ is doubling every six months
which probably means that there are now
enough potential readers for Taming C++
by Jiri Soukup.This book tackles two tough
but vital C++ problem domains; mutual in‑
teraction between classes and persistent ob‑
jects. His treatment of the former by pattern
classes is an excellent introduction to this
recent addition to programmingmethods. It
is definitely not for the newcomer or anyone
who is just dabblingwith C++and object ori‑
entation. But the serious large scale C++
programmer will find the financial outlay
and the time taken to digest it an excellent
investment. If you want to get a good start
on the next development in programming
get this book.
When I was making up the list for my

June columnI was in two minds about in‑
cluding C++ Components andAlgorithms by
Scott Robert Ladd. I amgladI left it out be‑
cause anupdated and greatly improved sec‑
ond edition has just been published. The
author has taken the opportunity to do a
thorough rewrite in the context of templates
and exceptions. If you want to learn how to
code algorithms in a C++ style then this
bookwould be avery good startingplace.

Balmfor Borland
In June I deliberately avoided books that
were productbased.This time I amgoing to
allow myself a single exception because so
many programmers struggle with the hor‑
rific documentation that comeswith OWL2.
Mastering Windows Programmingwith Bor‑
land C++ by Tom Swan will doa lot to help
such sufferers and is certainly worth read‑
ingbeforeyou give uponthe product.

Debugging the Development Process by
SteveMaguire is acompanionvolume to his
earlier work Writing Solid Code. These
books are both on my ‘must read’ list. In‑
deed, many managers outside the comput‑
ing industry could also benefit by reading
them. One of the author’s main tenets is
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that you must ask the right questions. Tra‑
ditionalists will be horrified by some of his
answers. I think I would make it compul‑
sory readingfor all software developers.

Moving away from books focused on
C/C++ and software development I want to
take a few moments of your time to draw
your attention to acouple of other areas.

Censorship of the key
First there is an excellent book Applied
Cryptography by Bruce Shneier. The source
code is all in C. The author writes clearly
and simply about a subject where hisknowl‑
edge is outstanding. I have no doubt that
the book will be banned in more than one
country because governments resent citi‑
zens learning how to hide information. The
only sad thing is that the software the
author makes available ondisk is restricted
by arms limitations to distribution in the US
andCanada.

Presentsand peace
Finally, as you will be reading this just be
fore Christmas I thought I should point you
to some books and software that are pure
fun.
Persistence of Vision - Ray Tracing (POV‑
Ray) is a complete package for 3D ray trac‑
ing on a PC.Those who think that complex
ray-tracing is the domain of Silicon Graph‑
ics machines are usually staggered when
they first come acrossPOV-Ray.
The mainproblemwith these and similar

programs is documentation. However, if
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you look carefully at the shelves in special‑
ist Computer Book departments you may
spot some gaudy covers from The Waite
Group Press. Don’t be put off. WGP is rap‑
idly making aname for itself asthe publish‑
er of superb books on using PD software
and shareware. It also publishes quite a few
titles of a more traditional type. The two
most recent titles to cross my desk arePlay‑
ing God by Bernie Roehl and Ray Tracing
Worlds with POV-Ray by Alexander En‑
zmann, LutzKretzschmarand Chris Young.

Playing God is about using the author’s
REND386and the associatedC/C++ library.
It is fun to read even if the general opinion
of the ACCU Committee is that witha title
like that, I should be the author. Ray Trac‑
ing Worlds with POV-Ray is the third book
fromTheWaite Group Press onusingPOV‑
Ray.
Both books include a disk with all you

need to get started. Try one of these this
Christmas andyou won't regret it. Parents of
teenagers wanting some peace could give a
copy to the children... but not if they want to
usetheir homemachine in the near future.

a

Subscriptions: individual£14, student£7,
corporate£75, Overload& C++ SIG£15
(+ACCUmembership). Forfurther informa‑
tion aboutACCUwrite toFrancis Glass‑
borow, 64SouthfieldRoad, Oxford, OX4
IPA, ring0865246490or emailfrancis@ro‑
binton.demon.co.uk.
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Is your editor cramping your style?
I: SURPRISING how many programmers put up with those ho-hum editors

bundledwith their compilers. Or even DOS-hosted monsters which to be,
errm, brief, haven't seen aproper upgrade since before Thatch left the throne.
If you have ever found yourself picking through megabytes of material by
hand to accomplish atask that you know should beafew keystrokes, then we
have a suggestion for you.

ED supports multiple windows, multiplefilesper window,
andmultiple languages too

ED it
Introducing the new EDfor Windows
programmer's editor. ED is intelligent and
language-sensitive - it knows all about your compiler. So
whether you use C++, Clipper, Smalltalk, Eiffel or one of
the other 24 languages that ED supports, you can be
enjoying the benefits of colour syntax highlighting and
compiler error tracking within minutes.

But it's the other stuffthat makes the difference. Can't
remember where you put a function? Just type its name in
the File Open dialog. Lost in the on-line docs? ED will
search through asmany help files asyou want at the click

ED's new advancedSearch & Replaceputs you in control

Demo is fully functional, but won't let you save files > 2KB.
omCIX (topic qbs/files), from CompuServe (GO CLIPPER, library 8) and from ftp site CICA (

XN
Theprogrammer's editor Email qos@cix.compulink.co.uk

enough to know about comments,

Try it
The best way to find out what ED
have a go. And you can. For free.

Just call usup, and we'll send you

of a mouse. Like your menus and tool bars just so? A
cinch with ED. There's a spelling checker that's smart

a C-like macro
language, and heaps more bits and pieces.

can do for you is to

a full working demo*.
( I fyou are Wired, you can download it from any of the
places listed at the bottom of this advertisement**).

Already convinced? We can ship out Configurable
your copy of ED for Windows 3.0 :

£145 (+ shipping and VAT).

QBS Software Ltd
10Barley Mow Passage, LONDON W44PH
Phone +44 81 994 4842
Fax +44 81 994 3441
BBS +44 81 747 1979

**The ED for Windows V3.0 demo ED3DEMO.ZIP can bedownloaded from the QBS BBS (tel 081 747 1979, baud rate
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Toolbars - Enhanced Compiler
Spelling Checker - Easier

x ‘ Improved File Open Dialogtoday. ED for Windows costs just saeimces including Smalltalk,Eiffel &Forth

2400-14400, connect 8 N 1, in the DEMO section),

demo directory) and i ts m i r r o r s (eg sre.doc.ic.ac.uk, computing/systems/ibmpe/windows3)
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Building
Newton software

Personal Digital
Assistants (PDAs) are KZA

often seen as toys for today’s
Yuppies. PaulSmith

disagrees. Heexplains how
the NewtonOSworks and how

to write applications for it.

operating system,
transparently to higher
level software.
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Enough has been written elsewhere about
the Newton, so I won’t dwell on the hard‑
ware itself other than to summarise. Cur‑
rently there are four models. These are the
original model (nowon sale for £99), the up‑
dated model 100, the newer 110 (with more
memory) and the 120 (currently on sale in
Germany only). MessagePads have a touch
screen, a PCMCIA slot, a network/se‑
rial/modem port, infra red I/O, copious
built-in RAM and ROM, and an ARM Risc
processor.
The most interesting thing about the

Newton platform, at least as far as this
month’s column is concerned, is the system
software that runs on it.
Apple describes three layers of Newton

system software. These are the operating
system and low level communications serv‑
ices, system services providing task-ori‑
ented support to applications and, at the
highest level, a large collection of reusable
user interface objects. Objects at the high‑
est level incorporate NewtonScript code
that applications can extend and override to
customise their behaviour. NewtonScript
applications cannot directly access the low‑
est level of the system software.

NewtonScript is an interpreted object‑
oriented language that has some similarities
to the Self language. More on NewtonScript
in amoment...
The lowest level of the system software,

the operating system, is a preemptivemulti‑
tasking OS. Different tasks handle matters
like power management, data communica‑
tion, inking (gathering pen input and mark‑
ing the screen), memory management, task
scheduling and inter-application communi‑
cations. The communications subsystem,
handles networking, serial, modem and in‑
fra red I/O.The operating system and com‑
munications system level of the system
software is the only level at which there is
any direct interactionwith the Newtonhard‑
ware. All higher level software functions in‑
cluding builtin and custom applications
software, and the handwriting recognition
system, r un in a single Applications task
that runsconcurrently with the other tasks.
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Divideand conquer

The operating system manages Newton’s
RAM,partitioning it into three domains: one
for the operating system itself, one for the
dynamic allocation of memory to applica‑
tions and to the handwriting recognisers
(includingthe NewtonScript heap), and one
for permanent storage of data. Eachdomain
has a distinct heap and stack. The Newton‑
Script heap is shared between all running
applications and their objects. The system
automatically handles memory allocation
and garbage collection. The storage domain
is special. It holds all the software packages
installed on the Newton, together with all
the soups that store user data. It is located in
persistent, battery backed-up, RAM. The
storage domain includes a portion of New‑
ton’s internal RAM, together with the mem‑
ory available through the currently-inserted
PCMCIA card (if there is one). Information
in Newton memory is dynamically com‑
pressed and decompressedby the operating
system, transparently to higher level soft‑
ware.

The mid-level system services encom‑
pass awide variety of functions. The Object
Storage System is the key to the whole New‑
ton architecture. It is the most important of
these mid-level services. All data stored by
all Newton applications shares the same
storage system and data format. The New‑
ton is truly an object-oriented machine and
applications that run on it integrate in a
seamless way. Objects in the Newton are
stored as structures called frames, each of
which contains a number of named
(tagged) slots. The content of a slot can be
any NewtonScript value or object, such as
executable code, another frame or a simple
value. Frames can be resized dynamically,
adding or removing slots. Related frames
are aggregated into soups. More precisely,
soups are indexed collections of frames
which although they are related to one-an‑
other, do not have to contain the same ar‑
rangement of slots. Soup data can be
interrogated by queries that track a cursor
through the frames it contains, not unlike

Vol 9-Issue 7December 1994



The effective way to protect your software
FAST Electronic has made life a lot harder for soft‑
ware pirates. Hardlock E-Y-Ewas designed using
cryptographic principles. It took the e x p e r i e n c e
and know-how of Germany’s number one in soft‑
ware protection and the leading edge technology
of a US semiconductor company to create the
ultimate software protection tool.

The technology programmers have at their
fingertips
Hardlock E-Y-E is based on a custom chip and
combines all the features that aprogrammer
would expect from such a device: secure, algo‑
rithmic query routines and an optional non-vola‑
tile memory for custom configurations.With the
Crypto-Programmer card from FASTyou can pro‑
gram the algorithmic parameters and the memory
within seconds.This unique card guarantees that
no one else can burn Hardlock E-Y-Es with your
codes. Linking Hardlock E-Y-E to your software is
easy: you can either protect your .COM and .EXE
files with the automatic encryption software
HL-Crypt or integrate FAST’s high level language
routines into your source code.

Order your demo unit today. Contact Magnifeye,
235-239 Walmer Road, Walmer Studio # 6, W114 EY,
Telephone 0712218024, Fax 071792 3449.

Readily acceptable to your customers
Hardlock E-Y-E allows unlimited backup copies
of the master floppy. The customer gets the device
together with the software and plugs it into the
parallel port between the printer and the PC. Daisy‑
chainability, outstanding reliability and the compact
high tech design guarantee that your customers
will accept Hardlock E-Y-E.

The benefits your management will appreciate
Hardlock E-Y-E can be programmed by the soft‑
ware house
with the
Crypto-Pro‑
grammer card.
This ensures
optimum deli-
very schedules
and stock flexi‑
bility. Revenues
will go up as
software piracy
and multiple Hardlock E-Y-E
usage are programmable, algorithmic response
prevented. and memory opt ion - all inone

MMAGNIF@

Magnifeye is a subsiduary of Fast Electronic GmbH.
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the cursor ina relational database. Soups re‑
side in stores which represent physical re‑
positories such as Newton’s internal RAM
or the memory on a PCMCIARAMcard. A
virtual soup called the union soup provides a
logicalview of all the data in all currently ac‑
cessible stores, as if they were merged into
one soup.

Top of the iceberg
Most Newton applications are built from
views, managed by another mid-level com‑
ponent, the view system. Views are rectan‑
gular areas, usually of screen space.
On-screen elements are invariably con‑
structed from views, which are defined by
frames that specify attributes such as size
and position. The view system provides a
host of routines for composing, drawing,
highlighting, scrolling, animating, opening
and closing views. Views are tightly bound
to applications in which every view de
scends from anapplication base view, that in
turn descends from the system’s root view.
The middle level of the system software in‑
cludes several sub-systems.The recognition
system handles user input of shapes, hand‑
writing, and gestures. The intelligent assis‑
tant service attempts to complete tasks by
deducingwhat the userwanted to do. There
is a high-level wrapper for the communica‑
tions sub-system that abstracts and encap‑
sulates connections in endpoint frames. And
a set of imaging and printing services.
Sound output supports playback of 22 kHz
samples. Finally there is a reader for digital
books createdwith the Newton Bookmaker,

SOFTWARE TOOLS & TECHNIQUES

The MacOS logo
Apple has created a new logo for the Macintosh Operating System, now called ‘Ma‑
cOS’, and announced they are to license the OSto other manufacturers. Wider avail‑
ability of the OSwill be a good thing for Mac developers, since it should lead to a
much higher installed base of computers that can run their software. Of course, it will
also meanmoremachines to test the software on. At the time of writing, noproductan‑
nouncements have beenmadeby licensees.
Apple is very keen that all Mac developers should show the ‘MacOS’ logo on their

productpackaging,advertising, andmarketingmaterials,and all you needto do is sign
a legal agreement and write a letter certifying that your product is 3 2 i t clean. All
modernMac software should be 32-bit clean, by now. It means that the software must
work in a 32-bit memory addressing environment, and most modernMacs only work
in 32-bit mode.There’s no fee to pay (except to your lawyer to explain the agreement),
althoughApple do ask for a free copy of your product. In exchangeApplewill give you
aCD containing artwork files and details of howthe logo shouldbe displayed.
All Apple developers who are members of the Associates or Partners programmes

will have received the application forms for the MacOS logo. If not, send email to
‘SW.LICENSE@applelink.apple.com’ or to Apple UK DeveloperServices.

global searching, a filing service for catego‑
rising soup data anda routing service that
provides auniversal in/out box for messag‑
ing.
The highest level of the system software

is a large collection of proto objects that de‑
fine attributes of user interface objects.
Most of these proto objects live in ROM, al‑
though system updates and programmers
can add new ones. They are referred to by
instantiated objects at run-time, which can
extend or override the prototype definitions
they inherit. Constructing a new application
out of views derived from protos is a rapid

UndoRedo.t

+¢ [Declaredin undoExamnpleApp: «= °°

@ File Edit Project Layout B r o w s e r Window

clKeyboardView

Figure2- NTKbrowser
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process. This approach is one of the rea‑
sons why Newton programming is so easy
compared to Macintosh or Windows devel‑
opment.
We're not done with views, yet. Applica‑

tions are built up froma collection of views
at runtime, but the application itself is made
up of a static hierarchy of templates. These
are frames containing a description of an
object that may be instantiated.Slots in tem‑
plate frames can include behaviour, in the
form of NewtonScript methods and data de‑
scriptions of attributes. Templates don’t
have to describe only view objects, they are
also used to define communications objects
and others that have no specific graphical
representation. A view template is a special
frame that inherits or contains some spe‑
cific view-related slots, in addition to other
slots asrequiredby the programmer.
Templates are instantiated as view ob‑

jects: the view is the visual representation of
the object thus created. View objects inherit
the attributes of their template prototypes
which in turn may inherit from other proto
frames. Once instantiated, run-time changes
are made to the view objects and not to the
template prototypes, which are read-only
objects. Memory is conserved because only
when object slots are modified, they are
added to the view object. Otherwise they
are inherited from the view’s template (ref‑
erenced through the object’s _p r o t o slot)
and from the view’s container (referenced
through the object’s_parent slot).

The NewtonScript language
NewtonScript is avery interestinglanguage.
It was inspired particularly by the Self lan‑
guage created at Stanford University.
Among its characteristics are small object
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‘A real Newton Programming book has finally a r r i v e d . . . .
Now would be Newton developers can not only learn about NewtonScript,
but they can actually write real programs and hone their NewtonScript
skills without having to pay for the full-blown version of NTK."
- PIE Developers May 1994

Programming for the Newton: Software Development with NewtonScript is an
indispensable tool for Newton programmers. The enclosed 3.5" disk contains a sample
Newton application from the book, as well as a demonstration version of Newton
Toolkit (NTK), Apple Computer's complete development environment for the Newton.

Key Features:
* Hands-on Newton development training with a sample Newton application built from the ground up.
+Authors are external faculty at Apple Developer University, teaching classes on programming the Newton.
* Assumes programming experience, but not in any particular language.
* Teaches key concepts of object-oriented programming to facilitate programming with NewtonScript.

June 1994, Paperback, £23.00, 393 pp., ISBN: 0-12-484800-1.

& AVAILABLE NOW FROM AP PROFESSIONAL .
‘ Contact Andy Crowther, 24-28 Oval Road, London NW1 7DX, UK 2 &

| Phone: 071-267-4466, Fax: 071-485-4752, e-mail: app@apuk.co.uk OrESs\O"

ORDER YOUR COPY TODAY ... by phone, fax, or e-mail, & request a catalogue!
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Wewill not be emulated.
Metrowerks CodeWarrior. The only native development
environment for the Power Macintosh is here.

GOLD £275Experience RISC technology: compile 200,000 lines a minute on a Power
Macintosh 8100. Metrowerks CodeWarrior™ isa state-ofthe art, integrated + shipping, VAT
development environment for Macintosh and PowerMacintosh computers. Al
editions of CodeWarrior run native on 680x0 and PowerPC-based BRONZE £69
Macintoshes. The software is supplied on CD-ROM. + shipping, VAT
CodeWarrior includes ANSI C and C++ compilers, and aMPVW-Pascal
compatible compiler, plus the PowerPlant C++ frameworks, electronic
documentation, project manager, editors and browsers, debugger, profiler,
source code control, a n d MPW, ToolServer, and SourceServer from Apple.
The Gold edition of CodeWarrior generates code for both 680x0 and
PowerPC based Macintoshes. The Bronze edition has all the features of the
Gold edition, except that it only generates 680xO code.

Requires CD-ROM drive
8MB RAM, 68020 and
System 7.1 or better

Full M o o n Software
PO Box 116, STALBANS, Herts, ALT 2RL
Sales telelphone: 01628 660242 & 01727 827146
Dealer sales: 01727 844232: Fax: 01727 856139
Internet: cw.sales@ctalk.exnet.com metrowerks



Are you looking for an application development tool to build
cross-platform enterprise-class client/server applications?

IS THENEWGENERATION
DYNASTYis a new
generation enterprise
class client/server
development environment
that supports the
complete generation
(C, SQL, Middleware) of
high performance, cross‑
platform (Windows, Motif,
PM, Mac, OpenLook)
client/server applications.
DYNASTY supports. all
major operating systems,
RBDMSs and networks.
These applications
enable scalable
deployment of dynamic,
complex business
systems supporting cross
functional, core business
process automation.

Cross-ae generationfrom a single
application design.

Overall benefits:
@Target independent
cross-platform generation
@n-tier partitioning (not
just 3-tier) and multiple
partitioning schemes
mean flexible, scalable
applications
@Compiled C code for
high performance
@Generation of C, SQL
and middleware for a
complete application
@Object management
facilities to make OO
benefits a reality for any
developer
@Object repository for
team development

Represented in the UK
and Ireland by

SYSTEMS FX
The Gables, Market Square,
Princes Risborough,
Bucks HP27 OAN
Telephone 01 844 275175
Fax 01 844 343615
...Quality Tools forGUIand
Client/ServerDevelopers

4 ovnas™s oh
see usan Q g
WwinodpawsEYome”
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code size at runtime, consistency and ortho‑
gonality of design, portability and great
flexibility. NewtonScript is a small object
oriented dynamic language. It's not a
kitchen sink language behemoth-like the
C++ that I (and most other developers) use
in Macintoshprojects.

Central to NewtonScript is the object
model it builds upon. The object model of
NewtonScript maps directly onto Newton’s
storage model, to which it is fundamentally
bound. All data is stored in objects, which
are constructed from two kinds of primitive
value: immediates (32-bit immutable, con‑
stant and data) and references (32-bit point‑
ers to other objects). Objects have a class
and are derived from one of four primitive
classes. There are immediates (boolean,
character or integer constants), binaries
(with arbitrary values from numbers
through strings to pictures or sounds), ar‑
rays and frames. Arrays are ordered collec‑
tions of objects. Individual array elements
can be any class of object. Frames, de‑
scribed above, have the special charac‑
teristic that they are the only NewtonScript
objects that accept messages. NewtonScript
allows the creation of user-defined classes
on top of these primitives.

Most NewtonScript code is encapsulated
as methods. These are functions that are
referenced by frame slots, executed in re‑
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sponse to a message. NewtonScript is com‑
piled into a byte code stream which is exe‑
cuted by a runtime interpreter. This
interpreter is concise, portable and allows
the compiled code to be processor and ma‑
chine independent. There isn’t space to go
into the syntax in this column, but if there’s
enough interest maybewe'll return to it ina
later EXE.

Development tools
Apple provides two main development tools
for the Newton: the NewtonToolKit (NTK),
and the Newton Bookmaker which is bun‑
dled in the NTK retail package. The NTK
costs about £500. Various third-party tools
are available, including a small number of
Newton-based development tools. But the
NTK is and will probably remain the pri‑
mary means of constructing Newton appli‑
cations. The Newton Bookmaker is used to
compile rich text from a word processor
and embedgraphics in order to create elec‑
tronic books.

The NTKruns onaMacintosh (you'llen‑
joy it more if you run it on a 68040 Macin‑
tosh, although it works fine on all Macs that
have a 68020 or better, and on Power
Macs). It integrates with a small Newton ap‑
plication called the Toolkit App, which pro‑
vides package downloading facilities and
allows the Inspector, NTK’s debugger, to

UndoRedo.t

Browser Window

UndoRedo.t browser-1
|< |] beforeScript

redoMethod
ti t le

viewBounds
viewQuitScript
aiew GatinFarmGerint

-protoTextButton : myB|

f u n c ( o l d Te x t >
b e g i n

#f c a n ' t c a l l AddUndoRetion w i t h i n an undo f u n c t i o n , so we y
7/ fiddDeferredfction to g e t it added l a t e r .
AddDeferredAction¢redoMethod, [myButton. t e x t ] ;
SetUalue<myButton,

end

Specific x) Methods. >] Attributes >)
undoExampleApp-undoMethod

“ t e x t , o l d Te x t ) ;

UndoRedo
Mod. D a t e

Figure3 - NTKview editor
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connect to the Newton. NTK organises ap‑
plication development into projects (not dis‑
similar to Macintosh development tools like
CodeWarrior or Object Master). Its output
is a package which can be downloaded to
the Newton. A graphical editor, illustrated
in Figure 1, is used to compose views and
create layout files that describe them. An in‑
tegrated object browser (Figure 2) is used
to set attributes and enter NewtonScript
code. Since NewtonScript is adynamic lan‑
guage, the integrated Inspector (interactive
debugger) is used to examine and alter the
application while it is running. A drawback
of the NTK is that it is extremely difficult to
gain a meaningful overview of a project and
still be sure that you have examined every‑
thing that’s important. A project-wide
search and list facility are available, but this
isn’t really enough. Nonetheless, the NTKis
highly effective and makes rapid application
development feasible.

Try before you buy
If you are dabbling, I wouldn’t recommend
that you start off buying the NTK. For an
awful lot less you can buy the book Pro‑
grammingfor the Newton: Software Develop‑
ment with NewtonScript by Julie McKeehan
and Neil Rhodes, published by AP Profes‑
sional. This book includes a disk of sample
code which also containsa trial version of
the NTK,to help you get started.

My primary criticism of the Newton and
of its development environment is that it
isn’t completely finished. Many details are
missing, incomplete or buggy. I am being
unduly harsh in saying this, at a similar
stage in the life cycle of the Macintoshcom‑
puter the situation was worse. So, in sum‑
mary I can confirm that what Apple says
about the Newton being relatively easy to
program and a good vehicle for rapidly de‑
veloped vertical market applications is
pretty close to the mark. I hope that Apple
has the vision to develop the Newton con‑
cept fully. A new technology platform like
Newton will take a few years to flower, but if
it can stick it out I amsure the long term re‑
wards will make it worthwhile.

In the meantime there is another new in‑
terface for developers! The manager of De‑
veloper Services at Apple UK is now Leigh
Darby, who was previously responsible for
developer training. He has also worked in
the marketing department of AppleSoft (Ap‑
ple’s software division). i|

Paul GSmith runs commstalk hq, a
provider of strategic technology consulting
andsoftware development services. He can
bereachedvia electronic mailat
‘paul@ctalk.exnet.com’or bytelephone at
(01727) 844232.
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COMMENT

In 1925,Arthur py
Ferguson sold Big Ben a

for £1,000, Buckingham
Palace for £2,000 and

Nelson’s Column for £6,000,
all to American tourists. Of
course, he never actually
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delivered.

May/lem!
Maps are interesting things. At first, you
think you knowwhat they are, but the more
you look into them, the less it seems you
know. For example, most maps are scale
drawings of something geographical, but
then there are maps which are not scaled
pictures (such as the Tube map), and maps
which don’t represent geography at all,
such as maps of communication routes, or
maps of systems.

But all maps have one thing in common:
they depict something more-or-less real.
They are always about something else, even
if that something is totally imaginary, like
state transitions or Middle Earth. I've been
thinking about maps sinceI tried to buy
one. You would think it should be easy to
buy amap, but I’ve been having real trouble
with this one.

Let me explain. About 10 years ago, I
bought the best map of London I’ve ever
seen. It was a single, A2 chart, with Greater
London on one side and Central London on
the other. The roads were narrow lines,
with annotations beside them; unlike the
standard A to Z format where the roads are
so fat that you need acres of paper to fit
them all on. This was ideal for route plan‑
ning and for rat-running,at the same time.

But, the map is 10 years old, anda bit
out of date. Sonow I was trying to replace it.
Esso, from whom I bought it, no longer
sells maps under its own name, and the
company that produced it originally was
part of Maxwell’s empire and hadbeen sold
since. The eventual buyers had killed the
format, in favour of the more common fat
roads style.

I spent days phoning round all the map
publishers, trying to speak to anyone who
might be able to help. Eventually, one per‑
son said to me ‘I don’t know why you've
been put through to me, after all, I’m only
concernedwith digital maps.’
Ah, digital maps, now that’s an idea! If I

could get the data, I could print my own
maps as I needed them. I also wouldn’t
need to worry about tearing them, as I
folded and refolded, trying to get something
usable.This couldbethe solution.
So he sent me information about the

available products. A Windows program
which printed bitmaps of the company’s
standard, fat-roadmaps (not what I wanted)
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and raw data for roads, railways, water, and
so on. This was what I wanted.This was the
solution to my problem!

But no, it wasn’t quite that simple. The
bitmapped maps cost £700; the vector maps
cost £22,000 - that’s right, twenty two thou‑
sand. All that for a single-user licence, just
for London, and the licence specifically pro‑
hibited republication. I phoned him back to
confirm.

| don’t see that amap
company based in
Edinburgh can own the

The priceswere right. I probed.
‘Why can’t I just scan in your maps in order
to get the bitmaps?”
‘Well, that violates our copyright,’ he re‑
plied.
I wasn’t sure it does for sole use, but let it
pass.
‘How come the vector maps are so expen‑
sive?’
‘Wehave to maintain that data.’
Actually, they don’t; they’re maintaining it
anyway, because that’s how they generate
their paper maps.
‘Ah, yes, that’s true, OK we don’t have to
maintain them. Er,we're a third of the price
of OSmaps.’
Why are they really so expensive?
‘Because, you can do more with digital
maps. We can charge that because there
are people who have no alternative but to
pay.’

Charge it they certainly do; he wouldn’t
let me write my own program, and then run
their data through it, and hewouldn’t hire a
CD tome either.

I don’t think there are many people who
could pay that, although at that price, there
doesn’t need to bemany. But,he startedme
thinking about the copyright issue. What
would the position be if I were to digitise
this company’s street maps into a vector
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form? What I would have would not be its
map of London, it would be a map of Lon‑
don. I don’t see that amap company based
in Edinburgh can own the copyright to the
streets of London. I can understand that a
rendition of the streets of London is copy‑
rightable, but now we're looking at, in ef‑
fect, copyrighting look-and-feel.

So what of the digital data? Since its
value is precisely the degree to which it ac‑
curately represents London, I cannot see
that there is a significant creative work
here. Consider; if Iwere to performmy own
survey and come up with almost exactly the
same data. I couldn’t be violating their copy‑
right. What, exactly, are these people copy‑
righting?

I concluded that they were copyrighting
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only the format of the files. The underlying
data is not copyrightable at all. This means
they’re charging £22,000 for property they
don’t even own!

Now, don’t get me wrong. I do acknow‑
ledge that they have invested time and
money in keeping their survey up to date,
andI think that they should get a return on
that. But, bear in mind that their main trade
is selling paper maps, I wouldn’t even have
been talking to him had I been able to buy
the map I wanted. I think charging twenty
two grand is not only conning me, it is also
conning organisations like the Police and
the Fire service, who are the people who do
needdigital maps.

Autoroute proved that digital maps are
an idea whose time has come, or at least is
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COMMENT

rapidly approaching. Given the copyright is‑
sue, it won’t be long before an organisation
starts to digitise paper maps for sale at
knock-down prices. That will leave compa‑
nies like this one high and dry. It seems ap‑
pallingly short-sighted for these companies
not to sell their own maps cheaply, in order
to grab the market before the competition
arrives.

In the meantime, the spirit of Arthur Fer‑
guson lives on. I’msure he'd be delighted at
the thought that someone can sell not just
the landmarks of London, but its streets as
well. LJ
Jules still hasn’tfoundhismap. When he’s
not entirely lostyou can phonehim on
01707644185, or email him asjules@cix.
compulink.co.uk.
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The best of
both worlds

Chris Sennitt of Rhino
Publishing focuses on Eg]
the ‘Object’ in Visual Objects.

f u n c t i o n s t a r t
l o c a l o P o i n t

/ / d e c l a r e a l o c a l v a r i a b l e
o P o i n t : = p o i n t { }

/ / c r e a t e a p o i n t o b j e c t / / a n d
a s s i g n  i t  t o  o P o i n t

oPoint:nRow := 17
/ / i n i t i a l i s e t h e r o w

oPoint :nCol := 23
// a n d t h e column

o P o i n t : u p ( ) / /
m o v e t h e p o i n t u p one r o w

Figure 1 - Creatinga new object and
sendinga message to it
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One of the goals of Visual Objects (VO) was
to produce an object oriented language that
had all the best features of C++ and Small‑
talk together in one product. C++ produces
small, very fast native code applications that
scream along. Smalltalk has areputation for
incredibly high programmer productivity
due the flexibility and power of the lan‑
guage and rich class libraries. C++ derives
its speed from the declarative, strongly
typed and early bound nature of the lan‑
guage while Smalltalk derives its power and
flexibility from its late bound nature, arrays
and code blocks. C++ programmers must
take care of memory management, a time
consuming and error prone task. Smalltalk
takes care of memory management auto‑
matically allowing the programmer to con‑
centrate on the application and removing
the errors associated with memory leakage.

VO has automatic memory management
and garbage collection. It does early bind‑
ing and produces native code when vari‑
ables are typed (or can be inferred) and late
binding otherwise. This gives programmers
the best of both approaches. They can take
advantage of rapid prototyping using the
late bound features of the language.And for
speed critical sections of code VO’s strong
type mechanism allows them to create na‑
tive code. Visual Objects also inherits the
array mechanism of Clipper (borrowed
from Smalltalk), along with code blocks
(also borrowed from Smalltalk). Code
blocks are likepointers to functions in C++.

Object syntax
Let us begin with the syntax used by VO to
talk to an object. From the function defini‑
tion in Figure 1we can see that VO uses the
‘ : ’ character as the send operator. The

message on the right of the ‘ : ’ is sent to
the object on the left. If the result of a
method is another object then we can send
another message to it. For instance:

o P o i n t : u p ( ) : u p ( )

moves the point up two rows. The expres‑
sion is evaluated from left to right. Before
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we can run the code we need to define the
point class as shown in Figure 2.This is de‑
fined as having two instance variables
(properties), n R o w and n C o l . The e x p o r t
statement creates instance variables that
are visible to everything: methods, sub
classes and users of the class.

We then define the up method for the
point class. When inside a method s e 1 f re‑
fers to the object that received the message,
in the same way that t h i s is used in CH.
The use of s e l f : nRow inside the method
is not required. n R o w would do, but is rec‑
ommended for readability. If there is no
r e t u r n statement at the end of the method
VO automatically returns s e l f . This allows
the o P o i n t : u p ( ) : u p ( ) mechanism t o
work.

As we can see from the definition of
o P o i n t : j u m p U p (), methods can take pa‑
rameters. Such a method would be called in
a similar way to afunction.

/ / move u p 1 0 l i n e s
o P o i n t: jumpUp( 10 )

The method i n i t ( ) serves a special
function similar to that of a constructor in
C++. It is called automatically when the ob‑
ject is created. The code required to create
apoint now needs to be slightly different.

f u n c t i o n  s t a r t
l o c a l o P o i n t

: = p o i n t { 1 7 , 2 3 }
o P o i n t : u p ( )
o P o i n t

When the object is created with
p o i n t { 1 7 , 2 3 } the 1 7 and 2 3 are
passed to x and y in the i n i t method.The
author of the class can now check whether
the instance variables are initialised and
perform any additional checking (bounds
etc).

Inheritance inVO
The inheritance model in VOis of the singu‑
lar variety. This implies that a VO class in‑
herits only from one parent, unlike C++
which offers multiple inheritance. Figure 3
is an example of the way in which we create
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development teams.

CCC/Manager is a powerful yet easy to use
object-oriented development tool for
Software Configuration and Change Control.
CCC/Manager supports any sized PC
application development team and gives
complete control over all development and
maintenance activities. CCC/Manager goes
beyond basic version control utilities; its
advanced functionality automates the

Configuration Make Window Help

management of version control, change
packaging, staging, parallel and concurrent
development, multiple releases, emergency
maintenance and software customization. In
addition, CCC/Manager has support for
problem tracking throughout the entire
software life cycle. CCC/Manager is
extremely easy to set up and use; the system
can beimplemented quickly into new or

oOCieC/Manager.Windows, Windows NT, and OS/2

Corporate-strength Software Change and Configuration Management for today’s application

existing projects to give users the control
they need, right away. CCC/Manager users
can bedefined asindividuals or groups with
restricted access to files thereby improving
team productivity. CCC/Manager has
support for all leading networks and
integrates seamlessly with popular
development tools.
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IntroducingDBTools.h++
the C++ Class Library
for DatabaseAccess

Connectivity, Access, OLTP-Capable, Multithread Safe,
Dynamic Linking, Portability
These are just some of the keywords in describing
Rogue Wave's latest C++ class library DBToo ls .h++ ,
a powerful new library which offers developers a true
object-orientated approach for database access. More
than just a C++ wrapper around a C API,
DBTools.h++ provides all the data structures in
Tools.h++ plus a powerful set of classes for database
manipulation to provide a complete library of
foundation classes for database applications.

DBTools.h++ objects are OLTP-capable,
multithread-safe and with support for error handling,
access to database-specific features, and runtime
binding of Access libraries allowing simultaneous
access to heterogeneous databases what more could
you want? CIRCLE NO. 856

DBtools.h++ offers native connectivity, database
portability, which combined with its rich set of
foundation classes can help you enhance productivity
and simplify deployment of your applications. The
initial release of DBTools.h++ has Access libraries
available for Oracle, Microsoft SQL Server, Sybase
SQL Server, and ODBC.

With Limited PeriodIntroductory Pricing
starting at £340 (for orders received by15th, Dec., 1994)

you should order your copy now!

Hypersoft Europe
Northern Office: 0602-376550
Grove House, 13Main Street, Keyworth, Notts., NG12 5AA
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All product names referenced herein are trademarks of their respective companies
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c l a s s p o i n t
e x p o r t nRow, n C o l

m e t h o d u p c l a s s p o i n t

self:nRow := self:nRow - 1

m e t h o d jumpUp( n L i n e s ) c l a s s p o i n t
se l f :nRow -=  nL ines

/ /  / = ,  * = ,

m e t h o d i n i t ( x , y ) c l a s s p o i n t
s e l f : n R o w  : =  x
s e l f : n C o l  : =  y

/ / d e c l a r e a c l a s s c a l l e d p o i n t
/ / t w o ins tance v a r i a b l e s

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

/ / decrement t h e r o w by 1

/ / V O h a s C + + o p e r a t o r s - = , +=,
= =  e t e

Figure2 -Definitionofclasspoint

a t h r e e D point with the additional depth
field.

Wealso need to implement the initialisa‑
tion in order to set up d i m . The keyword
S u p e r overrides the normal method calling
convention by calling the method belonging
to the inherited class. This allows the pro‑
grammer to code the additional stuff (like
n D e p t h initialisation) and to utilise existing
code. Calling the s u p e r : i n i t ( ) before
doing anything else is highly recommended
as VO does not automatically do this. Al‑
though it is more effort to call the parent’s
initialisation method explicitly it does make
the language more flexible.

So far we have created new classes, in‑
herited from them and added instance vari‑
ables and methods in a completely open
manner. The instance variables can be up‑
dated and accessed by the classes and sub
classes methods and by users of the class.
In larger applications, or in a programming
team it is often desirable to limit access to
instancevariables. VO allows you to declare
instance variables that can be updated
within only the classes methods. A parallel
in C++ would be private members of a class.

At the moment the user of the class can
create an object but cannot access or update
the instance variables. Everything has to be
done through methods (see Figure 4). How‑
ever, any methods in a derived class can
also access and update these instance vari‑
ables. For instance the n A m o u n t member
variable o f EmpPayReco rd i s available to
the derived class, myEmpPayRecord in
Figure 4.

This class may now access and assign to
the nPay instance variable, without thought
to the Application logic. While this protec‑
tion mechanism is easy to bypass, it does in‑
sulate the user of the class from so called
business logic while allowing us to inherit
and change that logic in a new class. This
maximises the code reuse while giving
some degree of encapsulation.
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If we require a higher level of encapsula‑
tion then we can use hidden instance vari‑
ables. These are not accessible to either the
user of the class or any derived classes.
Changing the class definition in Figure 4as
follows:

h i d d e n cName
h i d d e n n P a y

will cause the byPassChecks( ) method
to fail because it cannot access or assign to
the superclass instance variables n P a y or
cName,

Encapsulation
A lot of thought has gone into the imple‑
mentation of encapsulation within VO.
When using non-exported instance vari‑
ables the use of methods instead of instance
variable access forces the user of the class
to be aware of the implementation of that
class. This violates encapsulation because
the syntax referencing a method is very dif‑
ferent to that of referencing an instance
variable. VO has mechanisms that enable
access to these instance variables through
special methods, called access and assign

DBMS
methods. These methods place code wrap‑
pers around the real instance variables, al‑
lowing the programmer to control the
access and assignment of these instance
variables and hidingthe implementation de‑
tails.

In Figure 5 the user of the class may
now access the nRow instance variable,
however, they cannot assign it a value. The
a s s i g n keyword in the n R o w ( ) definition
is used to specify that this method is called
only during assignment. Here, the user is
allowed to assign a value but this is limited
to the range 0 to 100. To avoida recursive
method call, references to the instance vari‑
able n R o w inside the assign method go di‑
rectly to the real instancevariable.

Access and assign methods may be
placed around any type of instance variable,
exported, instance, hidden and protected.
Protected instance variables are like in‑
stance variables but differ in the interaction
with the access and assign methods. Within
amethod the access and assign methods for
protected methods are not called. They are
only called outside by users of the class.

This gives a dramatic increase in per‑
formance as protected will always be early
bound (compile time) and instance is al
ways late (runtime). Tests on the Prere‑
lease (beta) version have indicated a three
fold speed increase when using early bind‑
ing asopposed to latebinding. Figure6 lists
visibility and bindings of VO instance vari‑
able types.

Strong typing
Sofar we have used VO in an xBASE man‑
ner where variables are dynamically typed,
that is avariable may be an i n t , then be as‑
signed a fl o a t and then a s t r i n g . While
this manner of programming isdiscouraged
because of increased testing and debugging
times, VO does fully support this mecha‑
nism. If, however, you use Hungarian nota‑

c l a s s t h r e e D i n h e r i t p o i n t

e x p o r t n D e p t h

method m o v e I n ( ) c l a s s d e p t h
n D e p t h : = nDep th - 1

n D e p t h  + +

m e t h o d i n i t ( x , y , z ) c l a s s t h r e e D
s u p e r : i n i t ( x ,  y )
s e l f : n D e p t h  : =  z

/ / w e a u t o m a t i c a l l y g e t t h e nRow
/ / a n d n C o l i n s t a n c e v a r i a b l e s

/ / a d d t h e n D e p t h i n s t a n c e v a r i a b l e

/ / a d d t h e m o v e I n m e t h o d

m e t h o d m o v e O u t ( ) c l a s s d e p t h / / a n d t h e m o v e O u t method, b o t h

/ / m e t h o d s d e f a u l t t o r e t u r n i n g
/ /  s e l f

/ / c a l l t h e i n h e r i t e d c l a s s i n i t m e t h o d
/ / t h e n i n i t i a l i s e n D e p t h

Figure3 - Single inheritence
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c l a s s EmpPayRecord
i n s t a n c e c N a m e

i n s t a n c e n P a y

m e t h o d i n i t ( c P e r s o n , n A m o u n t )
s e l f : c N a m e : = c P e r s o n
s e l f : n P a y : = nAmount

m e t h o d  u p d a t e P a y (  n A m o u n t  )
i f n A m o u n t < s e l f : n P a y +5000

s e l f : n P a y : = n A m o u n t
e n d i f

s e l f : n P a y : = n A m o u n t

/ / t h e s e c a n o n l y b e a c c e s s e d
/ / a n d u p d a t e d w i t h i n t h e i t s m e t h o d s

/ / A p p l i c a t i o n l o g i c s a y s
/ / c a n n o t h a v e m o r e t h a n a 5 K

~ / / p a y r i s e

c l a s s myEmpPayRecord i n h e r i t EmpPayRecord

m e t h o d byPassChecks( n A m o u n t ) c l a s s myEmpPayRecord

Figure 4 -Restrictingaccess to members

tion within your Clipper applications then
moving your code to VO and utilising the
optional strong typing is simplified.

c l a s s p o i n t
e x p o r t n R o w , n C o l a s i n t

When the variables are strongly typed
VO will not allow a value of the wrong type
to be assigned. In the pre-release this gave a
four-fold increase in performance. The opti‑
miser can be switched to ‘type inference on’
without making code changes, giving a two
fold increase in performance. The type in‑
ferencing technology built into VO allows it
to scan all the places in which a function is
called and its parameter usage. Fromthis it
can infer the type of avariable andgenerate
the code accordingly. If your existing Clip‑
per code is consistent in its use of parame‑
ters this type inferencing will be a real
boon.

Writing generic code
Because VO allows dynamic typing, it is
possible to write completely generic code
which operates on objects of very different
classes. The code below will take any object
that has a n u p ( ) and r i g h t ( ) method.
This makes it possible to write generic code
and helpswith rapidprototyping.

f u n c t i o n m o v e D i a g ( o Va r )
o Va r : u p ( )
o Va r : r i g h t ( )

x e t u r n (  o V a r  )

You may help the compiler generate
slightly better code by declaring

moveDiag( o Va r as o b j e c t )
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Programmers wanting to create very ge‑
neric code havea rich function list to work
from. At runtime we can check whether a
particular method can be sent to an object,
or check if an object is of a particular class.
We can find the class name, the number of
classes available to the application, obtain a
list of classes linked into the application in
an array and get the class hierarchy of an
object.

Out with the garbage
In CH, if the programmer has allocated
memory for instance variables then this
memory must be deallocated.

In VO has automatic garbage collection
is totally automatic. When objects or vari‑
ables go out of scope the memory is re‑
leased, more complex data structures can
easily be constructed and the object is re‑
leased only when it is no longer reachable.
This leaves the programmer free to concen‑
trate on the problem at hand, leaving the
language and runtime system to collect the
garbage, Very complex data structures of a
dynamic nature may be built quickly and
easily without thought to destructors or
memory management. For instance a ge‑
neric routine could be coded to load a re
cord (say a customer) and all related
records (say all invoices for that customer)
into objects given the two data table names
and the relation between them. The pro‑
grammer could then use the same routine
to load all line items for agiven invoice.

Self referencing data structures may also
be easily constructed. A data table object
may contain an array of field objects. In turn
these field objects could contain an instance
variable with the data table object. Given a
table object you may then find all field ob‑
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jects, given a field object you may find the
table object. In VO, these will all get col‑
lected if the objects go out of scope. If how‑
ever, only one field is reachable, then its
table object is reachable (through the in‑
stance variable) and the table objects array
of field objects is still available. When this
field object becomes unreachable the rest
become unreachable and the whole data
structure will becollected.

If you place some resource in an in‑
stance variable that requires freeing, like a
file handle,you can get VO to call amethod
automatically as the garbage collection rou‑
tine processes that object. This method is
called A x i t ( ) . Before the A x i t method is
called, we must obviously define an A x i t
method for the given class. Next, the object
has to be registered with the R e g i s ‑
t e r A x i t function. The object should then
be made unreachable and aVO garbage col‑
lection should beinitiated.

It is normal to register the object in the
i n i t () method. An object can be deregis‑
tered b y calling the U n R e g i s t e r A x i t ( )
function. The programmer forces a garbage
collection with the C o l l e c t F o r c e d ( )
function. In general, VO will performa gar‑
bage collection when memory is low or if
the application is waiting for the user.

While this mechanism is not as predict‑
able as C + , it is unusual for a normal busi‑
ness application to require a manual
intervention for allocating and deallocating
special resources. They will be used mainly
by the third party suppliers who want their
third party classes to be as easy to use and
asbullet proofaspossible.

Very late binding
We have already discussed early binding
(compile time) and late binding (runtime),
VO has one additional mechanism which I
call Very Late Binding. Very Late Binding

c l a s s  p o i n t
i n s t a n c e ’ n R o w, n C o l

a c c e s s nRow c l a s s p o i n t
r e t u r n ( s e l f : n R o w )

a s s i g n n R o w ( n Va l u e ) c l a s s
p o i n t

i f  s e l f : n R o w  <  0
s e l f : n R o w  : =  0

e n d i f
i f s e l f : n R o w > 1 0 0

s e l f : n R o w : = 100
e n d i f

r e t u r n ( nRow )

Figure 5 - Bounds checking in assignment
method
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occurs when a message is sent to amethod
that does not exist. If the class has a
NoMethod( ) method, this will be called
when the unknown method hits the object.
There i s also a n o M e t h o d ( ) function,
which returns the name of the method fired
at the object. We may then do our own
lookup and act accordingly.

If an unknown instance variable is as‑
signed or accessed VO has a N o I V a r ‑
P u t ( ) anda N o I v a r G e t( ) method.

A generic Table Class could be imple
mented using these mechanisms. When

s t a t i c g l o b a l n C o u n t e r : = 1

c l a s s a x i t D e m o
v a r n V a r

m e t h o d i n i t c l a s s a x i t D e m o
r e g i s t e r A x i t ( s e l f )
s e l f : n V a r : = n C o u n t e r + +

m e t h o d A x i t c l a s s a x i t D e m o
/ / show t h e v a l u e o f n V a r a s

i t g e t s d e s t r o y e d
?  s e l f : n V a r

openinga table, a field list could be built.
Access to the fields would then be through
instance variables with the same name as
the fields. Access and assigns would map
onto the N o I v a r G e t and N o I V a r P u t
methods. These would lookup the field list
and return or update the appropriate field.

Virtual Instance Variables or calculated
instance variables may be implemented
trivially within VO. These are useful when
the programmer of the class wishes to give
the illusion of an instancevariable while hid‑
ing the implementation. For example, a
point object may have anx and y coordinate
and, additionally, its distance from the ori‑
gin. Assignments to this distance will up‑

c l a s s p o i n t
e x p o r t  x ,  y

a c c e s s d i s t a n c e c l a s s p o i n t
r e t u r n  s q r t (  x * x  +  y * y  )

a s s i g n d i s t a n c e ( n V a l ) c l a s s
p o i n t

s e l f : y : = s e l f : x : = s q r t(
n V a l * n V a l / 2 )

Figure7 - Freeingresources automatically
duringgarbage collection

Figure 8 - Implementinga ‘virtual’ dis‑
tance variable :

date the x and y coordinates automatically.
The access and assign methods are used to
implement these virtual instance variables
aslisted in Figure 8.

Conclusions
One other feature of Visual Objects over
Smalltalk is the ability to mix traditional pro‑
cedural techniques freely with object ori‑
ented techniques. There are hundreds of
thousands of Clipper and xBASE applica‑
tions around. Allowing a mix of technolo‑
gies enables the programmers to migrate
gradually into the object oriented world
rather than being thrown right into the deep
end and having to write the whole applica‑
tion from scratch.

Chris Sennitt may bereachedat Rhino Pub‑
lishingon 0302 371 711or on Compuserv
on 100012, 3253. He worked for Ashton‑
Tate, Nantucketand Gupta beforestarting
his own business writingandsellingPro‑
grammingProductivity Tools. Rhino is a CA‑
Business Partner (sellingandsupporting
Visual Objects) and the only UK Visual Ob‑
jects TrainingPartner in the UK. It cur‑
rently runs ComputerAssociates’ Visual
Objects Trainingcourses aswell asits own
on-site and one-to-one training.

Faster Development With Forth

brings interactive development to
Windows, and Windows brings a
visual operating system to Forth.
The combination is a very powerful
tool, making ProForth for Windows
the fastest way to develop Windows
applications. ProForth is a 32 b i t
Forth for Windows 3.1 and Windows
NT.

Microprocessor Engineering Limited
133 Hi l l Lane, Southampton SO15 SAF

Tel: 0703 631441 Fax: 0703 339691
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© Noadd on hardware or special disks required
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Good looking data
The road from raw
databases to glossy
reports is pavedwith report

generators. DavidMery looks
at the potential of three

Windows tools.

ReportSmith WinQL R&R

Paradox

Figure 1 - PCdatabases
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Data is an organisation’s most valuable as‑
set. Yet it may as well be garbage without
some way to turn it into meaningful infor‑
mation. The switch from raw data to actual
information is the delicate link between the
developer community and the user commu‑
nity. They, that is the users, need us to get
at their data. We would like to think that
without us all would be lost. No longer
would they be able to interpret the informa‑
tion. Quite simply, they would be stuck with
aDBF (or whatever file format). One would
hopewe are, in fact, the organisation’s most
valuable asset. We are the people who take
their data and present it in a form that
would grace any boardroom.
Today there appears to be a worrying

shift in emphasis from the developer to the
user. Give them the power to decide what
they want. We have already witnessed the
demise of traditional data processing. And
PC databases are undoubtedly becoming
easier to use. But producing complex re‑
ports is still beyond the capabilities of most
users today. So, for the foreseeable future,
there is likely to bea need for people with a
skill at creating database reports.
But which tools will they use I wonder?

Microsoft, for instance, doesn’t sell a report
generator. It considers that Access can do
the job just fine. Nevertheless, there is still a
need for specialist tools. One reason is that
they address different markets to database
front ends. If you’re in an organisation
which uses different database servers or
which receives database files from different
origins, that’s where a report generator be‑
comes handy. :
We have looked at three report gener‑

ators in the article, all working under Win‑
dows. These are ReportSmithversion 2.0.2a
for SQL and PC databases, the final beta of
R&RSQLversion 6.0.15 andWinQL SQLv.
2.00b.

Data formats
As can been seen in Figure 1, they all sup‑
port most popular PCdatabase formats. Re‑
portSmith and R&Ruse ODBC to access all
file formats while WinQL uses native driv‑
ers for PC databases. According to the
documentation R&R and WinQL also sup‑
port several index formats such as NDX,
MDX, NTX, IDXand CDX for R&R,and K?,
NDX, MDX, NTX, IDX and CDX for

EXE:The Software Developers’ Magazine

WinQL. It is difficult to ascertain the extent
to which the three productsmade use of in‑
dexes. In fact in a very rough experiment I
performed, there was no perceivable per‑
formance improvement when sorting on an
indexedfield.
The situation is different regarding SQL

database server support (see Figure 2).
R&R hasa clear leading edge on the num‑
ber of formats it can cope with, just out of
the box. In the next minor release of Re‑
portSmith, version 2.0.3, Borland will ship
an IDAPI driver to access dBASE, Paradox
and Interbasefiles.

Since all three support ODBC it is possi‑
ble, of course, to obtain ODBC drivers else‑
where. In which case any SQLdatabase can
be accessed so longasanODBC driver can
befound.

Not exactly fast...
I used the report generators on a 486DX-33
with 16 MB of memory. On that machine
performances felt sluggish. For instance a
report of 6,572 records with four fields dis‑
played took about 1’10" to be printed in a
Window with ReportSmith, 1’53" with R&R
and 8'20" with WinQL. Sorting this same ta‑
ble on the first field took 3’58" with Re
portSmith, 4°42" with R&R and 8'33" with
WinQL.

You have to bear in mind that the ver‑
sion of R&Rwe used is still a beta.Timings
were done by hand and so are not very pre‑
cise. So, they’re probably fast... if you’re
running a twin-Pentium with 32 MB of
memory! But, while they appear to be
rather sluggish on reasonable spec ma‑
chines, they do produce good looking re‑
ports. Do not try to run a communication
session at the same time as a report gener‑
ator though, asthe connectionwill be lost.
A common lack in the interface of these

programs is the absence of a clear indica‑
tion of the progress of each command.
Often operations fully use the CPU (clock
stopping), with only a cursor indication that
something is happening.
When you don’t have much faith in Win‑

dows, you end up wondering whether it’s
just a slow operation going on or if Win‑
dows has crashed. ReportSmith does give
time estimates for certain operations but
there are still too many operations with no
other indicationthan acursor change.
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C, C++ andBASICprogrammers,
now you get muchmore than
xBase compatible DBMSpower.
, housands of programmers have
already discovered how to get dBASE,
FoxPro and Clipper compatibility with
their favorite language and hardware
platforms. For example, one customer
has C programs running on PC and Sun
workstations sharing data with
concurrently running FoxPro for
Windows applications.
You see, CodeBase technology is
simply the best way to addmulti-user
xBase compatible DBMSpower to C,
C++, Basic or Pascal.

You still gain speed&smallsize
CodeBase users really appreciate our
small executable size. Unlike SQL
engines which are aMegor so in size,
CodeBase 5.1 EXE’s can be as small as
45K! You'll also like the speed‐with
our IntelligentQueries you get the
execution speed of C plus stunning
query performance from our smart use
of available index information.

Nowformatteddata entry in
Windows is aseasy aspoint & click!
ExperiencedWindows programmers
know formatted data entry is difficult

to program underWindows. But with
our new CodeControls, you can simply
‘Point & Click' to design data entry
windows for date, numeric, and
character information‐formattedjust
the way you want it.

NEW-Data-aware controls
Our new custom controls are
data-aware, sonow you can easily
build a scrolling list box that's tied to a
data file, or look upmatching combo
box entries‐even asthe user types.

IntroducingCodeReporter 2.0

Introducing the new CodeReporter 2.0 our
visual, interactive xBase report writer. We
designed it with developers in mind, but
end-users will love it.

Create awide variety of reports
-visually, easily, and instantly.
Use CodeReporter's new Instant
ReportWizard to create a report‐in an
instant. To refine your report, simply
drag and drop report objects‐for data,
totals, text or graphics‐using the
interactive layout screen.
Easily build report queries using our
calculator-style expression builder.
Then get your reports lightning fast
through the built-in Intelligent Query
Technology.

Andgetmulti-platformportability.
Once your reports are designed under
Windows, you can generate correspond‑
ing source code. Use this source code to
launch reports under DOS,Macintosh,
Windows, NT,OS/2 or UNIX.

Now you can automatically translate
Clipper, dBASE, and FoxPro code into
C++. Turbo-charge critical xBase
applications, port to new operating
systems, and gain the flexibility of C++.

BuyOne,
Get Two FREE.
Nowwhen you buy any one of our xBase
compatible library products: CodeBase,
CodeBase++, CodeBasic or CodePascal
(for the language ofyour choice), you'll get
both the new CodeReporter 2.0 AND the
new CodeControls 2.0absolutely FREE
‐ f o r a limited time only.

TO ORDER NOW
CALL 071-833 1022
S y s t e m Science

Your Sequiter Authorised Dealer

SEQUITER FAX 403+436+2999
SOFTWARE I N C . UK Tel. +44-81-317-4321

P.O. Box 575 Newmarket NH 03857-0575,

©1994 Sequiter Software Inc. All rights reserved. CodeBase, CodeBase++, CodeBasic. CodePasca l , CodeReporter, &CodeControls are trademarks of Sequiter Software Inc. All other p r oduc t names are trademarks of their r e s p e c t i v e c o m p a n i e s .
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Who generates report generators?
Borland’s ReportSmith was originally devel‑
oped by Indigo Software Corporation in
1992.This company then changed its name
to ReportSmith Inc before being acquired
by Borland in June 1994. ReportSmith has
some portions licensed from Ocelot Com‑
puter Services, Microsoft, SoftBridge, Ar‑
thur D. Applegate and Q+E Software.
Version 2.0 was launched by Borland soon
after the acquisition of ReportSmith.

R&R is sold in the UK by R&R Software
Ltdbut the software was written by Concen‑
tric Data Systems. The relationship? R&Ris
a subsidiary of Concentric Data Systems
which was founded in 1979. The first re‑
lease of R&R appeared in the Winter of ’83.
It was for Lotus.Support for dBASE came in
’85 and for SQL in ’92. R&R for Windows
was first released in ’92. Version 6 of R&R
contains code from Q+E andAccusoft.

WinQL is copyrighted by Core Software
with portions licensed from Crystal Services
and Data Access. Core Software and Data
Access have a long lasting relationship
since Core Software has been the Data Ac‑
cess developer for thirteen years. Core Soft‑
ware is primarily a development company.
This is why international distribution of
WinQL is done by Data Access. Back in
1992, Core Software felt the need for a high
level report generator to pass data between
DataFlex and Fastrack, an inventory track‑
ing software, so it licensedan OEM version
of Crystal Report for internaluse only. After
realising the potential of such anapplication

it enhanced it to make it more appealing to
DataFlex developers and sold it through
DataAccess.

Two perspectives
Not all report generators work the same
way. R&R and WinQL both present a win‑
dow in which you set the fields wherever
they should be printed and then print in an‑
other window or on a printer. When you
print to a window in R&R you have to wait
until it processes the whole database to
move between pages. In ReportSmith the
two steps are somewhat blurred. You work
directly on the result, on the real data pre‑
sented exactly as it will print. I found this
way more efficient than the modal approach
of the two others products where there’s a
need to go back and forth between the view
window and the editwindow.

Pentium with
32 MB of m

Shortcut reporting
WinQL has two options: ‘new report’ and
‘new mailing report’.The former is a colum‑
nar report.The screen then shows an empty
area where fields are inserted. In R&R and
ReportSmith, you first select the new com‑
mand and then you specify what type of
creation you want.

R&R offers ‘report wizards’, ‘instant re‑
port’, ‘blank report’ and ‘templates’. Instant
means simple columnar report with all
fields inserted on one line. The standard
wizards in the beta we had provide rela‑
tively simple step by step report generation.
More wizards should be available when ver‑
sion 6 ships. Also Open Scripting, the way
to develop wizards, will be documented.
Crosstab reports or pivot tables, which
looks like spreadsheets, can be generated
through OLE automation within Excel.

In ReportSmith, four main styles are
available. These are columnar, crosstab,
form and label. The form style is for creat‑
ing letters with only one database record
per page. For each of these adefault style is
selected unless you click on the style option
to select a different one. In addition, since
ReportSmithworks directly on the database
data, a draft mode enables the software to
work only on a subset of the database (eg
the first 100 records). Also ‘wallpaper’ can
beprinted asabackground for the report.

EXE: The Software Developers’ Magazine

Happy with labels
As expected, Avery, the most common
brand name of label, is supported by all the
report generators. In fact R&R has the defi‑
nition of 172Avery labels, ReportSmith then
follows with 54 and WinQL with 34. When
you're unlucky and the type of labelsyou’re
using is not predefined (and you don’t want
to change to another type of labels which is
referenced by the software), you can create
a new type with all three report generators.
That means measuring label sizes, space be‑
tween them, size of the page and order in
which you want them to print.

Top, bottom and middle
The three report generators all structure
the page in a very similar way, if not de‑
scribed with exactly the same terms. From
top to bottom these are the title, page
header, group header, details, group footer,
page footer and summary.

The detail section holds the information
which is repeated for every record selected
from the database. But if you group infor‑
mation, then it is the group that will go in
the detail section. For instance, for a data‑
base of contacts, if the report is grouped ac‑
cording to company names then contact
details for all the people you know in acom‑
pany will be in one detail section. That’s
when group header and footer become
handy. They can hold summary information
for the group, like the number of contacts
per company in our example.

Selecting fields
The three report generators letyou create a
selection associated with a report. They all
provide a point and click interface making
things very easy. In R&R, selections are
called filters. They are made of one or sev‑
eral lines. Each line is filled by selecting
items out of six combo boxes: ‘and/or’ (rela‑
tion to the previous line), ‘( (parentheses if
necessary), ‘Field’, ‘Comparison’, ‘Com‑
paredto’ and ‘)’. I find it ratherprimitive.

In WinQL the selection is composed in a
text window by selecting items from three
list boxes: ‘Fields’, ‘Functions’ and ‘Opera‑
tors’.

With ReportSmith, the selection is built
hierarchically. The first thing is to specify if
the records to be included are the ones to
which any, all (by default), none or not all of
the criterions in the next lines apply. Then
one or more criteria have to be built. They
can be either SQL or normal selections.
When building an SQL selection, three list
boxes are present: one to select a field or a
variable, one containing operators and state‑
ments and one for functions. The query is
made by point and click.To create anormal
selectiona line is presented to the user. It is
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Clearly the first choice for database reporting

Award-winning Crystal Reports
has made life easier for thousands
of developers, and users. Now
Crystal Reports 3 takes a dramatic
step forward with a host of
extra features which make it the
most advanced database report
writer ever.

New Crystal Reports 3 makes it faster and
easier than ever to design, print and
distribute repor ts . You can easily transform
complex data, diagrams and tables into
reports that are, literally, crystal clear and

presentation-ready. It's sogood that
Microsoft includes Crystal Reports 2

as a key component in
Visual Basic Pro 3.

es
©
xz
>!on

New features in both Crystal
Reports Standard 3 and Pro
3 versions include:

D Fine Tuner for tweaking
the “look” of a report in the
Print Preview Window.

» Data Views give
intuitive field names and
can hide formulaeand
links.
» Drag & Drop,
FormattingRibbon +
Selection Lasso to speed

report design.
D Mail support (VIM, MAPI)

distributes reports via e-mail.

|Reports Pro[Preview Window:clerwiibtrorder.rpt)_
Fa File Edit_Insert_Format Database Report Window Help(Dieienisiela islels) Ss] wn

T S I S U L :

‘Amount

2 o R 0
2 2 0 0
896500
£5,56800

212,933.00

__ oe
G

Lotus 1-2-3 (WK1)
L o t u s1-2-3 (WK3}

Tiyatal Raper Pa

} Cross Tab reporting allows spreadsheet‑
style comparative analysis.

Ei inset_Foneat_ D v t a b e s e f r p o n Window Help

D More PC data access - Use the same
intuitive interface to query/report on all
supported databases: ASCII, Access, Excel,
DB2/2, dBASE, Paradox and Btrieve.
D OLE 2.0 compatibility - include graphics,
t e x t or tables from other software.
» Two pass reporting.

DdExport formats facilitate information
transfer. These include RTF, WordPerfect,
Word, Excel, Lotus 123, ete.

D Integration with Crystal Reports Server
removes report processing and so frees up
your machine. And you can schedule reports
to beprinted after hours or automatically.

CRYSTAL
REPOR

Additional features in the Pro 3 Edition
include:
D Free copy of TrueGrid 2.

D SQL data access for IBM DB2/2, Gupta
SQLBase, Microsoft SQL Server, NetWare
SQL, Oracle and Sybase SQL Server aswell
asany ODBC-compliant databases.
) Dictionary builder for building data
dictionaries in simple Data Views.
D 30 extra Print Engine Calls for optimal
report production at runtime.

» Customisable Print Preview window.
D Formula Editor lets you add your cus tom
functions.

Crystal Reports 3 continues to set
the standard in database reporting...

Abbey View
Everard Close

St Albans A L I 2PS
Tel: 0727 811999 Fax: 0727 848991
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then possible to click on any element of this
line to change it.The first one is to select a
field or a formula, the second one is for an
operator and the last one is for a function, a
field or some data.
The SQL queries generated can be

viewed and copied in the clipboard. Only
ReportSmith allows you to modify the SQL
directly. However, if you do modify then
you cannot go back to the easy selection
mode. Going to SQL entry is a one way
ticket. In R&R you can write SQL but you
have to decide it right at the creation stage.
It’s acompletely different process.
Ajoin command is also present in all the

products, to get information from several
databases in one report. First step is to add
the databases needed. Second step is to link
relevant fields. Then to organise the fields
on the report. In fact with ReportSmith it is
also possible to proceed graphically by
opening two reports, selecting the fields to
link and then clicking the link icon on the
toolbar. One convenient option when add‑
ing a database in ReportSmith, is the possi‑
bility to exclude fields which will not be
displayed and are not used to link with an‑
other table. R&Rcan create an approximate
join, that is, a join where by specifying a
high and low match, R&R searches in the
‘inked to’ table for either the nearest higher
or lower relatedvalue.

When you need more
If all the information you need in your re‑
port is in one of several databases then the
report can be built mainly with point and
click actions. But when calculated or de‑
rived fields are needed, not all report gener‑
ators provide the capability in the same
way. With the three reviewed it is possible
to do some arithmetic, relational, logical
and string calculations. They also all have
more specialised functions working on
dates and ranges for instance.

R&Ris definitely aimed at developers. In
addition to its built-in operators and 91 func‑
tions it can call anexternal function defined
in a DLL through a special function
CDLLO. WinQL works in a similar way. It
includes operators and 71built-in functions.
Also developers can create DLLs containing
‘user defined functions’. When these DLLs
are put in the WinQL directory, functions
are automatically recognised.

ReportSmith gives another option by in‑
cluding a macro language called Report‑
Basic. It’s a Basic language with DDE and
OLE2 support licensed from SoftBridge.
Borland has added 58 commands, 36meth‑
ods and 12properties for report generation
to the set of 178statements and functions of
the originalBasic language.
The three report generators reviewed
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contain a rich set of functions. But the prob‑
lem is not the number of functions but
whether they are needed for your specific
development. The language approach of Re‑
portSmithgives the greatest flexibility while
maintaining ease of use. But if you’re not
afraid of developing a DLL then they’re all
aspowerful.

Giving it all away
Oncea report is created, you may need to
distribute it to others or you may need to
develop an application which, amongst
other things, generates reports. In order to
do so the three report generators include a
runtime that can be re-distributed without
any fee.

Reports created with the full blown ver‑
sion of R&R can be displayed or printed
with a runtime executable. This program
can be distributed freely. The runtime is
configured through command switches and
a control table. This table can also be cre‑
ated asa text file. It defines features such as
user-defined parameters or filters. The run‑
time can also be interfaced at the DLL level
or through VB custom controls. The sim‑
plestVB program in the manual is:

S u b Commandl_Click()
emd$="c:\rsw\rswrun.exe_

/ TTc : \ r sw \ r r s amp l e \ r sw r u n i n "
i% t=She l l 1 ( cmd$ , 1 )
E n d S u b

A runtime control file is used to set the re‑
port query.
Runtime creation in WinQL is the sim‑

plest of all. In the file menu there’s a com‑
mand called ‘compile report’. It does just
that. It creates an executable file that will
print the report to a window,a file or on a
printer at a specified time. It can hardly be
simpler to use. A developer’s kit gives con‑
trol at DLL levelbut it is an additional prod‑
uct. Another package, the Visual Basic
Setup kit which is included in Professional
Edition, installs VB custom controls ena‑
blingyou to control the runtime fromVB.

ReportSmith is bundled with a runtime
that when launched just sits there. Its func‑
tion is only to print reports. To access it,
programs need to be developed. A VB sam‑
ple is included which lets users select a re‑
port. An application can communicate with
the runtime through aDDE link. An exam‑
ple of doing this in the documentation.

Light on docs
Paper documentation varies widely from
one package to the other. For R&R,we had
two very light manuals and amore detailed
UsingR&R. These are the manuals that ac‑
company the SQL Edition Version 2. More
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printed manuals will accompany version 6.
According to R&RGettingStartedgives the
basics and Developing Applications is fo‑
cused on the run-time. WinQL comes with
only two manuals: a small one and a fat one!
GettingStartedtakes the reader by the hand
even explaining what a report is and advis‑
ing how to write amodel on paper before
trying to design it with the software. The
big one is madeupof lessons and of arefer‑
ence guide. By comparison the ReportSmith
package is heavy, no less than five manuals
accompany the disks. The Installation
Guide describes the different database con‑
nections, then two manuals are written as
tutorials. The User’s Guide is acomplete ref‑
erence manual and the last manual details
the macro language. ReportSmith’smanuals
show, in addition to the standard screen
captures, the toolbar’s icons. It’s clearer
than the description stage the two other
products’ manuals have to go through.

Online help is very complete for all the
report generators with more than 2 MB for
WinQL. Online help for WinQL is organised
in three main sections ‘How to useWinQL’,
‘Reference’ and ‘Developer’s information’. In
addition there’s a glossary, a very quick
start guide and ‘Support Q&A’. This last op‑
tion reveals numerous tips which can prove
very helpful.

The R&R one includes also three main
sections titled: ‘Using R&R’, ‘Reference In‑
formation’ and ‘Technical Support’. In the
beta I used the reference section was empty
and technical support just lists how to get
some support. ‘Using R&R’ is divided in 18
chapters. ReportSmith divides its online
help into two main sections: ‘Reference in‑
formation’ and ‘How to’, but that’s just the
top level of a very big hierarchy of sub-sec‑
tions, topics, sub-topics...

Simple doesn’t mean limited
Out of the three I definitely preferred Re‑
portSmith mainly because of its modeless
interface. It breaks with this traditional di‑
chotomy between editing mode and result
viewing mode. I found it the easiest to use.
But that doesn’t mean that R&RandWinQL
are not good at their job. I was able to de‑
velop the same type of reportswith all three
of them.

a

ReportSmith2.0for SQL is available at
£199.95fromBorland (01734 321150).
R&R for Windows SQL version 6 will beon
the shelf when you readthis article. It is ed‑
itedbyR&RSoftware (01628 788181) and
will cost £299.00. WinQL is availablefrom
DataAccess (01923242222) at £395.
Theseproducts exist also in cheaperxBASE
only versions.
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Put an end to software piracy!
Meet the growing family of security keys Simply connect the appropriate key to a Simple. Unassuming. Ever vigilant. Easy to
from Software Security. single user computer, or anon-dedicated _ incorporate into your application

a i file server in a network, and you control all package. And quite possibly the most
:serenta te lee access to your protected application. profitable hardware investment a
environment you can think of. Whether is Users, however, won't even know it's there, Software developer can make.
DOS, UNIX, Macintosh or OS/2... whether The keys are transparent and won't To find out more, call:
its a single user installation or a LAN. impact software functionality or the ability

to make back up copies. Normal node (0 784) 430060
and LAN operationsare unaffected. os
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Not suprisingly, pleas for prize-swaps have been flooding
in ever since last month’s caption competition winner
David Ross decided to exchange his £10 music voucher
for an EXE t-shirt. Requests for some kind of Multi‑
Coloured Swap Shop are being considered seriously by

\ | the Editor. Ctrl-Break, however, is worried as it remem‑
bers only too clearly the many infant profiteers who of‑
fered up their plastic R2D2 in exchange for a Hornby
Railway Set: we fear the onset of generic DOS own‑
ers attempting to acquire Windows 3.1.11... or is that
the other way round?

October's picture was of course Jules May’s poor
old motorbike: slightly the worse for wear after he

= drove it into a brick wall. E. Bates (gender un‑
. known) of Goldsmiths Group, Leicester came up
» with the caption and is now the proud owner of the

obligatory EXE T-shirt, mug and pen.
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Winner of last month’s jolly competition to identify the river pictured, after pretty obvious
clues from us,was DrWarren L Kovak of Anglesey. The answer was,ofcourse, the River EXE.

16.Norm to look upto (8)
17.Carry out - capital? (7)
18.Oriental grains cooked when wiping the files (7)
19.Complain about final code (6)
20. Horrified when Silver has the start (6)

ACROSS
1. Far away with adata item space (6)
4. Trivalent impurity may take something or... (8)
9. ...use structured works, musically (6)
10.Grinding gin hangs crookedly (8)
11. Chats round the Spanish holdall (7)
13.Carry out a repetitive approach (7)
14.The stuff of our technology (11)
17.More than a cosmetic improvement, one hopes (11)
21. Rupert follows program error - what anuisance (7)
22. Work of a linker in organisation (7)
23. Find the significance of an expression (8)
24. Chips’ raw material (6)
25.Young Edward goes round there like agoat (8)
26. Shook hands onsilver grass (6)
DOWN
4. Coupler for the hotel room? (8)
. Work out what's what, on parade? (8)

Answers to November's crossword:
ACROSS: 1. Signals 5. Reading 9. Organ 10.Attenuate
11. Ambient 13.Arrayal 14. Extension 17.Acorn 19. Basic
20. Redesigns 23. Subunit 25. Chained 27. Claimable
28, Basil 29. Spindle 30. Resists.
DOWN: 1. Storage 2. Gigabyte 3. Annie 4. Scart
5. Retrained 6. Abnormals 7. Italy 8. Gremlin 12. Nos
15. Nickname 16. Irritable 18. Organisms 19. Bisects
21. Eth 22. Saddles 24. Bhagi 25. Clear 26. Abbes.

Tanned matter (7)
Branching statement (11)

This month’s crossword prize is the Oxford
Compendium on CD-ROM, kindly donated by
Oxford University Press. Please send your en‑
tries to the address onthe next page. October's
winner was Mr Ray Crowther who wins the
Monty Python CD-ROM (see ‘Complete Waste
of Time’ story on the next page.)
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SUBSCRIBERS CLUB
Wehere at the leading software developers mag‑

azine know only too well how hard it is Staying at the
forefront of our technology. Which is why we've
started the EXE Subscribers Club: designed to make
your lives easy peasy. Any EXE newbies: just send
us three tokens and we'll send you an EXE Sub‑
scribers Club pack. Complete with membership card,
exciting “little something’ and all the documentation
you need to start claiming discounts onawide range
of software and lifestyle related products Straight
away. All you hardened EXE Subscribers Club mem‑
bers, keep collecting the tokens.as we'll belaunching
a special promotion in the new year.

Turn to page 58 of the magazine and you'll find
the first part of EXE’s C++ Compiler Report. Obvi‑
ously, however, we couldn't fit everything into the
article. Which is why we're making available two de‑
tailed versions. The Technical Version costs £35
The Management Version (including full managerial
reports) costs £75. EXE subscribers get a further
10% discount.

Wefirmly believe that UKdevelopers are the best
in the world, which is why we are launching the EXE
Software Developers Challenge. This will take place
at the Software Developer’s Forum on the 8th and
Sth of February. Don’t miss this exciting opportunity
to compete with the cream of Europe’s development
community. Dare you phone us now and accept the
challenge? See page6 in this issue for the full story.
Fill in the card inserted in this issue for further de‑
tails.

“Tread EXE because...’ Finish this highly origi‑
nal and intellectually challenging sentence and you
could be the lucky reader who wins The EXE Soft‑
ware Hamper! Our special Christmas Gift will be
packed with software, games, and EXE Reader
Anorak and anEXE Christmas Pudding (yum yum).

EXE subscribers are being offered the chance to
claim a 30% discount off the Heavy Metal series of
Programming books from IDG. Plus now we've man‑
aged to get hold of one of only five Heavy Metal
leather jackets in the world. Look out for details of
how to win this sheepskin trimmed delight in next
month's Subscribers Club section.

Ring Suzanne Chamberlain NOW on 071 287
5000 ext 3148 for details of all our special offers.

Free Books
Computer Lib/Dream Machines by Ted Nelson
Published by Microsoft Press. These books (printed
in one volume) were self-published by Ted Nelson in
1974. In a fascinating mish-mash of pictures and
pasted text Ted predicts the arrival of the home com‑
puter amongst other things.

Accidental Empires by Robert Cringley. Published
by Penguin. This fascinating tale of the rise and rise
of Silcon Valley and its inhabitents should give you
all some power-seeking New Years Resolutions to
think about.

Look out for the EXE Book Club Page which is to be
launched in the January issue, offering a broad se‑
lection of technical titles at discounts to EXE sub‑
scribers.



OPEN SYSTEMS

Welcome to Perl
UNIX seems to

comprise almost
entirely of glue. But certainly it

does appear to offer lots of
different ways of writing little

programs. Niall Mansfield
introduces one in the form of

Perl.

All the well known scripting languages have
problems. First, awk and s e d are quite lim‑
ited in what they do. They can manipulate
text, but you don’t have any real control‑
flow constructs in the language. For exam‑
ple, an awk program consists of a set of
patterns plus chunks of instructions. If the
next line of input matches the pattern, the
instructions are executed; then the input is
matched against the next pattern and so on.
And s e d doesn’t let you call other pro‑
grams from within its scripts.

Shell scripts overcome these problems
but at a terrible cost. The shell has such a
weird syntax that the scripts are dreadful to
write and almost as bad to read. Since each
line is a separate command,a script can in‑
volve running hundreds of processes with
the attendant lack of performance.

Not awkward
Perl combines the best of awk, s e d and
s h e l l scripts. It offers the pattern matching
and line-editingfacilities of sed. It has the line
based matching of awk and the controL-flow
constructs and process-handling facilities of
the shell. The syntax resembles C. There are
normal arithmetic variables, operators and ad‑
vanced special purpose operators for manipu‑
lating strings, arrays and lists. In addition it
provides communications via TCP/IP sockets.
Performance is relatively good because most
operations are builtin rather than executed as
separate processes. A symbolic debugger is
alsoavailable for Perl.

Basic I/Oand variables
To begin with I will look at the language fea‑
tures, starting offwith the ubiquitious ‘Hello

# !  / u s r / l o c a l / b i n / p e r l

w h i l e ( $ m y l i n e = < S T D I N > )

{
* $total_faxt++ if $ m y l i n e

$tota l_rpkt++ i f $ m y l i n e
$ t o t a l _ a l l + + ;
}

= ~  m /  FA X : / ;
= ~ m / RPK:| S P K : / ;

p r i n t f " T o t a l FAX %d, RPK %d, o v e r a l l d \ n " ,
$ to ta l_ fax , $ t o t a l _ r p k , $ t o t a l _ a l l ;

Figure 1 - A simple example ofpattern matching
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World’ program.

p r i n t " H e l l o , W o r l d \ n " ;

It is run with the p e r 1command asfollows:

p e r l  h e l l o l

If our system hasa sensible shell, we can
make life simpler by including an extra line
at the beginningof the file:

# !  / u s r / l o c a l / b i n / p e r l
p r i n t " H e l l o , W o r l d \ n " ;

and changing the permission of the file
HELLO1 to include execute permission.
Now we can run the programjust by typing
h e l l o l o n its own just a s w e would for
shell scripts.

The c a t program is another common
test in UnixLand. Its function is to copy the
input to the output.

# !  / u s r / l o c a l / b i n / p e r l

w h i l e ( $ m y l i n e =

{
p r i n t $ m y l i n e ;
}

< S T D I N > )

As you can see it all looks pretty familiar.
For example the w h i l e compound state‑
ment, the curly braces and the semi-colonat
the end of each simple statement are identi‑
cal to C. However, the program also demon‑
strates some of the special Perl features.
First,we have the keyword S T D I N which is
a Perl filehandle, analogous to a F I L E
stream pointer in C (ie one that is manipu‑
lated with f o p e n ( ) , f g e t s ( ) , f e l o s e ( )
etc). Second, we have the syntax <> sur‑
roundinga filehandle, asin <STDIN> which
returnsa text value that reprsents the next
line read from the filehandle. The third syn‑
tax feature is $ v a r , where v a r is the name
of avariable such as$ m y l i n e in this exam‑
ple. Unlike C, all Perl variables are ad‑
dressed with an initial character specifying
their type. The ‘$’ prefix means a scalar
variable. Later we'll see other prefixes such
as those for array variables or associative
arrays.

Perl variables can contain text strings,
numerics or other types of data. How they
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OPEN SYSTEMS

w h i l e ( < > )

{
A (afer Gxzedief)
{ $code = $ 1 ; }
e l s e
{ d i e " W e i r d p r o d u c t code
f o u n d \ n " ;  }
$ t o t a l { $ c o d e } + + ;

Figure2 -Processingan associative array

are interpreted depends on the context. The
following program adds up the numbers (or
rather the first number on each line) in its
input:

# !  / u s r / l o c a l / b i n / p e r l

w h i l e ( $ m y l i n e = <STDIN>)

{
$ t o t a l + = $ m y l i n e ;
}

p r i n t " T o t a l i s " ,
$ t o t a l ,  " \ n " ;

Note that we don’t have to declare or ini‑
tialise a variable before using it. The de‑
faults are zero or the empty string as
appropriate. In this example $ t o t a l is
taken to be zero when the first number is
added to it.

Patternmatching
Perl implements all the usual Unix regular
expression pattern matching. For a simple
first example, let’s examine how we can ex‑
tract a count of various product codes from
a file, as shown in Figure 1. At User Inter‑
face Technologies all our product codes be‑
gin with a 3-character prefix, followed by a
*’ and a sub-code. The code is always pre‑
ceded by a space. So our example looks for
each of the product codes and increments a
count when a match is found. Again, there
are a few syntax points worth looking at.
First, to specify a pattern for matching, you
use the m operator followed by the pattern

f o r e a c h $code (
s o r t ( k e y s ( % t o t a l ) ) )
{ p r i n t f " s s : %d \n " , $ c o d e ,
$ t o t a l { $ c o d e } ;  }

Figure 3 - Sortingandprinting
product codes

68

within matching delimiters. (Slashes ‘/’ are
almost always used as delimiters, but you
can use anything). Sothe code:

m/ FAX:/

says match the literal string consisting of a
space, the three letters ‘F’,‘A’, ‘X’, followed
by acolon. The code:

m/ RPK:| SPK:/

is slightly more complex, as it matches
either of the two strings separated by the ‘ | ’
symbol, which indicates alternation (match
any of these patterns). The second syntax
point is that you use

$ s t r i n g v a r = ~ m / p a t t e r n /

to specify which string variable you are per‑
forming the match on. Third, the condi‑
tional is expressed as

s t a t e m e n t i f c o n d i t i o n ;

Syntax shortcuts
So far our programs look very like C, but
with the big advantage that you don’t have
to compile them because Perl is an inter‑
preter. However, Perl has extra features to
make file handling easier, as it is such a
common task. We can rewrite our CAT pro‑
gram as:

# !  / u s r / l o c a l / b i n / p e r l

w h i l e (<STDIN>)

{
p r i n t ;
}

By default, input lines are assigned to the
variable $_. If the p r i n t statement doesn’t
have any arguments, it prints the variable
$_. Sothe $ m y l i n e variable is not needed.
Another special feature is that you can proc‑
ess multiple files specified on the command‑
line using the notation without any explicit
filehandle, asin:

# !  / u s r / l o c a l / b i n / p e r l

w h i l e ( < > )

{
p r i n t ;
}

Now we don’t have to use the shell redirec‑
tion < on the command line. Instead you
can say

mycat fi l e l fi l e 2 ... fi l e N

EXE:The Software Developers’ Magazine

just likeusingthe real Unix c a t program.
If we really want to processa file explic‑

itly, asopposed to reading it asstandard in‑
put, w e can use the o p e n and c l o s e
functions. For example:

# !  / u s r / l o c a l / b i n / p e r l
open(FHANDL, " a b c " );
w h i l e ( $ m y l i n e = <FHANDL>)

{ $ t o t a l + = l e n g t h ( $ m y l i n e ) ; }
p r i n t $ t o t a l ;

opens the file ‘abc’ and counts the number
of characters in it.

Another shortcut is to use $_ as the de‑
fault variable isn’t limited to I/O. The
l e n g t h () function we have just used also
operates by default on $_, so we could have
written the heartof the above program as:

w h i l e (<FHANDL>)

{
$ t o t a l  + =  l e n g t h ;

$__ as default also applies to the matching
of patterns. In other words, the two lines:

$_  =~  m /pa t t e rn /
m / p a t t e r n /

are equivalent. Further, if you use ‘ / ’ as the
delimiter in an ‘m/pat tern/ ’ statement.
We can even omit the ‘m’, sothe selection in
our productcounting can be done more suc‑
cinctly (andprobably less legibly) as:

w h i l e ( < S T D I N > )

{
$ t o t a l _ f a x t + i f / F A X : / ;
$ t o t a l _ r p k + + i f / RPK:| S P K : / ;
$ t o t a l _ a l l t + ;
a

Substitution
Matching patterns is fine for selecting
which input line to process, but we often
need to change the text too. The substitu‑
tion operator

s/pat tern/replacement/

lets you do this all in one go. So if we
wanted to list the products in a file, chang‑
ing the product codes into their full descrip‑
tions wemightuse something like:

w h i l e ( $ m y l i n e = < S T D I N > )

{
$ m y l i n e = ~ s / FAX:/ F a x P a k : / ;
$ m y l i n e = ~ s / RPK:|
SPK: /ReadyPak/;
p r i n t $ m y l i n e ;
}
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Click onany point of the ‘hot’
graphs to drill down to the data
or to display another
chart
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Programmablegraphs
DOSandWindows

Whatever language you have chosen for DOS or
Windows development, you can use one of our
libraries to integrate graphs and charts into your
application

Bestgraphics tool
dGE has been voted Best
Graphics Tool for six
years in a row, and in
1992 Graphics server
was voted BestAdd‑
onDLL. Microsoft
licensed our technology
for the graphs in Visual Basic
Pro (we've added ‘hot’ graphs to
our VBX since then).

Re-usablecomponents
The future of applications development lies in
‘components’ which programmers can use time and
again. Graphs and charts are part of so many of

today's applications that it makes sense to use the
same graphing component, especially one which
‘gets full marks for coming with somany interfaces’
(Windows Tech Journal, April ‘93).

Visual C++
C/C++
SQLWindows
Clipper

Powerbuilder
FoxPro
Windows4GL
Superbase

Windows NTandOLE2
If your long-term plans includeWindows NT, you can
beconfident that Graphics Server will still deliver the
charts you want. In the latest release we have added
a 32-bit ve rs i on for Windows NT. And we have
developed an OLE 2.0 automation server - the

Leaders in our field
Wefounded Bits Per Second, here in Brighton, eleven
years ago, when getting graphs into a dBASE app
was the leading edge of PCdevelopment.

We've stayed out in front and now count
Microsoft and Gupta among those who license our
software

Thousands of developers in business, eng i ‑
neering and science now use our programmable
graphs (and distribute the run-times royalty-free).
If you'd like to join them, dogive usacall.
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OPEN SYSTEMS
As with ‘m//’, substitution operates on $_
by default, sowe could shorten this to:

w h i l e ( < > )

{
s / FAX:/ F a x P a k : / ;
s / RPK:| SPK:/ReadyPak/ ;
p r i n t ;
}

The above program merges product
code ‘RPK’ and ‘SPK’, losing some informa‑
tion. So we could distinguish between. the
two, even in the same substitution com‑
mand, by marking the matched text, with
parentheses in the pattern looked for, and
reusing it in the substitution string refer‑
encing it as ‘\1’. In English this would read:
‘nsert the first marked matched text.’ And
the code is:

s/ (RPK|SPK) :/ReadyPak \ 1 / ;

Note that wehave moved the alternation
inside the brackets; this means that the ‘\1’
will substitute ‘RPK’ or ‘SPK’ depending on
the input. Incidentally this is probably bet‑
ter programming practice because we no
longer duplicate the punctuation surround‑
ing the product code.

Associative Arrays
A deficiency in our product counter is that if
we add a new product, the program has to
be modified to take account of it. In real life
we would maintain a separate table of valid
product codes and verify the input lines
against this. But another way, which shows
more interesting Perl code, is to use asso‑
ciative arrays. Associative arrays are also
available in the new version of awk, some‑
times called ‘ n a w k ’ .

An associative array is like a normal C
array in that it has many cells containing dif‑
ferent values. We accessa particular cell by
giving the subscript of that cell. But they dif
fer from C arrays because the array index
does not have to be a number. It can be an
arbitrary string.

What we'll do for our product codes is
build up an associative array for all the
product codes as we find them. The ‘key’
(or subscript) into the array will be the
product code. The value stored will be the
count for this code. We process the input
lines asshown in Figure 2.

We are using the m a t c h operator to pick
out the product code. Since we have
marked the pattern with parentheses, the
matcher will remember the characters
matched. Sothe matched string is stored in
$1. In the next line we assign this to the

$ m y a r y [ 1 ]  =  5 ;
$myary [ 5 ] “ t i v e s ;
$myary [7 ] = " b o o " ;

f o r ( $ i = 0; $i <= $#myary;
$ i + + )
{ p r i n t f "mya ry [%d ] =
s \ n " , $ i , S m y a r y [ $ i ] ; }

Figure 4 -Processinga conventional array

$code variable, then use that to index into
the associative array $ t o t a l , and incre
ment the count. The d i e function prints the
specified message and exits.

It is more of a challenge printing out the
values we have collected, as we don’t know
how many different codes there were or
what the values were. The f o r e a c h loop
overcomes this problem. Itsgeneral form is

f o r e a c h $ v a r i a b l e ( a r r a y )
{
s t a t e m e n t s ;

}

This cycles through a r r a y assigning to
$ v a r i a b l e the value o f each element i n
turn then executing ‘statements’.

BLEEP ... BLEEP ... BLEEP
Is this the soundof your PCas it

reboots yet again when you run
your “fully tested”program?Or is it
a case o f e x p l e t i v e s de le ted
because y o u are under pressure
chasingbugsagainstan impossible
deadline?

Salford’s 32-bit C/C++ and Fortran
compilers have unique compile-time
options that can ensure you write
100% watert ight programs by
AUTOMATICALLY pinpointing those
hard-to-finderrors.

UsingSalfordC/C++, you can stop
references through unset pointers;
never access unallocated memory and
always allocate/deallocate memory
consistently.

Salford
Sofluare

With Salford FTN77 Fortran, you
can locate arithmetic overflows and
array bound errors; home in on the use
of undefined variables and be certain
that you call subroutines and functions
with consistent and correct argument
lists.

Now couple these benefits with the
ability to create not only DOS but also
Windows applications, a choice of
TWO debuggers, FREE run-time
licencing, a library of over 250 DOS
and graphics routines, and you have
the developer's dream come true.

Salford C/C++ and FTN77 are
fully compatible with each other and
with our FTN90 Fortran 90 and

PASCAL compi lers, so mixed
language programming is a cinch!

Callor fax us rightnowandfind
out for yourself. Five minutes n o w
couldpu tyou monthsahead.

Ask for aFREEdemo
disk today!

Windows is a trademark of Microsoft Corporation

Adelphi House eAdelphi Street ¢SalfordM3 6ENeUnited Kingdom
Tel: (+44) 061 834 2454 ©Fax: (+44) 061834 2148 ¢Facts-by-Fax™: (+44) 061 834 2153
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Howto savey o u r shareof o ve r
£3,100,000,000a yea r.

Telephone 0823352357
Fax0823352358

That’showmuchmoneywas lost in
europethrough improperor illegaluse
of software lastyear.Yourmoney.
If youare in thebusinessof software
development, thentheemphasis ison
you to protectyour ow n investmentby
securingyour softwareproducts.

Since 1985,DataEncryptionSystems
havebeentheUK’sleadingsoftware
protectionspecialists.Theyhave
createdarangeof state of the art
security solutions forsoftware
developersandITmanagersalike.
Whilst retaininganimpenetrablelevel
of security theDESkeyiseasyto
implement, reliable,transparent in
operationandvery flexible.
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Windows,UNIXandenvironments
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mainframes.
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sophisticatedandversatile DK2and
DK96.
AndaswithallDataEncryptionSystems
products,DESkeysareeasyto use.

WithDESlockandDESnetyou can
implementDESkeysin amatterof
seconds‐ by just typingasimpleDOS
commandor selectingaWindows icon.
What'smore,DataEncryptionSystems
cangiveyou total technicalsupport
includingbespokeproduct
developmentand,whereappropriate,
access to ourhighlyexperiencedteam
of designers.

Now,thanks toDataEncryption
Systems, there isagenuinealternative
to lostsoftwaresales.
They’reworth lookinginton ow ‐ to
saveyourshareof the£3,100,000,000!

If youwould liketofind o u tmoreabout
DESlockandDESkey,or would like
ademonstrationkit,please Member of
calluson 0823 352357or
fax uson 0823352358. Promoting the legal

use of sof tware



OPEN SYSTEMS
As in C , the array @ARGV has special

significance in that it holds the command
line arguments issued to the program. Here
is how we would print out each command
line argument:

f o r e a c h $ i ( @ARGV )

{
p r i n t f "%s \ n " ,
}

$ i ;

Note that when referring to the whole of a
(non-associative) array as here, the prefix
character ’@’ is usedbefore the array name.

W e can use f o r e a c h t o cycle through
each product code in turn now, by using it
in conjunction with the keys function to re‑
turn an array of all the keys onwhich the ar‑
ray is indexed. The prefix character ‘%’ is
used before the arrayname to refer to the
array as a whole rather than by individual
element. Another function, s o r t can then
be used to sort the keys into order before
processing them. So now, the rest of our
program can be written as shown in Figure
3. We can create and initialise associative
arrays in the body of our code.

Lists
Perl also supports conventional arrays sub‑
scripted numerically such as the array

$ARGV, containing the command-line argu‑
ments. Just as with scalar (ie non-array)
variables, we don’t have to size them, or
even declare them before use.They are cre‑
ated and grow to the necessary size, as you
use them. At any time we can find out the
size of an array, or more precisely, its maxi‑
mum subscript, from the special variable
$#ar rayname. Given an array called
$mya r y, then its highest subscript is
$#myary. Thus we can process the whole
array with a loop asin Figure 4.

In Perl, arrays are also referred to as
‘lists’. It doesn’t really matter what you call
them, but the reason for the terminology
does give you a better understanding of
what’s happening. In some ways Perl is like
the Lisp language. There are many func‑
tions which operate on lists of values and
functions which returns lists as their return
values. We have already seen a couple of
these such as in the ‘foreach’ cycles
througha list of values, and ‘keys’ returns a
list. Like Lisp, Perl lets us construct lists ex‑
plicitly in our code. Generally it doesn’t mat‑
ter whether the list of values is
non-transient and stored in a variable
(which is of course an array variable) or just
a set of values returned from a function or
constructed in the code. However, lists in
variables are usually called arrays; other‑

wise they’re called lists.
A weird but very useful example of re‑

turninga list or array value is when reading
froma file. As we've seen several times, a
single line is assigned to a scalar variable
with a line like:
$ t e x t = <STD I N >

However, if the left hand side is an array
variable, then the whole file is read and the
lines of the file are assigned to successive
elements of the array. Soafter executing
@myary = <STDIN>

(and note that ‘@’ refers to the whole array)
then $myary [0 ] contains the first line,
$mya ry [ 1 ] the second and soon.

Next month
Well it seems I have run out of space... Perl
is obviously a very rich and powerful lan‑
guage. You will have to wait until the New
Year for a complete, real world example of
programming in Perl. Until then I hope you
all have amerry Christmas.

a
NiallMansfieldis themanagingdirector of
UserInterfacetechnologies. He can becon‑
tacted byphone on 0223 302041or email as
nmm@uit.co.uk.

COR, PROTECTION
WINDOWS& OS/2 PROGRAMS
ing 32Bit& DOSExtenders

22A, Bartleet Road, Washford Industrial Estate, Redditch, Worcestershire, B98 ODG. England.
Tel: 0527 510 105 Fax: 0527 514 229
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Nu-Mega
TECHNOLOGIES INC

Give Your Bugs The Bird!
GetThe CombinedPowerof A Heap Checker, SpyUtility,DebugKernel,

API DebuggerAnd GPFTool,Al l In A Single Package.
N°: the perfect bug finding

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

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

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

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

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

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

New In BOUNDS-CHECKER!
VBX and Windows 95 support‑
BOUNDS-CHECKER now validates the
VBX custom control interface and logs VBX

on some of the weirdest bugs you are like‑
ly to hit.

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

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

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

Don’t Doubt I t , Do I t !
Next time, show your bugs who's

I\ OrderA Trio And SaveA Bundle! |
| Choose any two BOUNDS-CHECKER I
: products and get the third almost FREE! |

£195. vat
| BOUNDS-CHECKER [ R T

12 For Windows O For 32/NT
11 For WIN32s J For DOS
| Windows 95 Pre-Release
i (Call for ordering information)

Special Tr io Price: £415 + VAT
ow! ( 0 1 7 1 ) 2

( 0 1 7 1 )

1
1
! This Form!
1
1
I
{Card #

C a l l ( 0 1 7 1 ) 833
Fax ( 0 1 7 1 ) 8

R ISK  =  NULL
30 DAY

MONEY BACK GUARANTEE

3-5 Cynthia Street
London N1 9JF
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DEVELOPERS’ CORNER

Seek and ye
shall find
The vast resources of pgaSathe Internet are only B e e

going to be of use if you can
find them when you want them
comments PaulRichardson
sagely. Stating the bleedin’
obvious? Well noactually...

Cyberspace. The final frontier. These are
the voyages of the EXE Internet column.
Our mission to seek out new discussion
groups, information sources and lifeforms.
To use all available search tools, detailing
appropriate methods and situations. To re‑
port back to all readers.To boldly go where
no EXEreader hasgone before...

The final straw
Picture the scene. You’re back from a night
on the town. Well of course you're desper‑
ate to find out the results of quite possibly
the most important football game in the his‑
tory of the sport ever. You turn on the news
and disaster strikes. The producers haven’t
realised the earth shaking gravity of the
match.The results are not there.

Sowhat are you going to do now? You
could try the Internet but the match only
finished an hour ago. Unless there’s some‑
one sitting out there with one hand on the
TV remote control and the other onthe key‑
board, the results just aren’t going to be
there.

Or are they? Why not try the Dutch
teletext to web gateway? Turn to the appro‑
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priate page for ‘voetbal’ results, and you'll
find the score that you’re looking for!

If you're prepared to look, the Internet
really can give you the information you
need on virtually any topic. But be warned,
if you do happen to be looking for a re‑
source that is not available, often the end re‑
sult will be a cryptic message appearing on
your screen. When this happens, try an‑
other service or trya little later. Some roads
are better than others and some services
are sometimes saturated by the number of
requests.They’ve become too successful.

The problem
Finding resources on the net is not always a
simple task. There are many ways of
searching the Internet and, to a certain ex‑
tent, that is the problem. Which method
should you use? Each search method has
different coverage of resources and returns
varying degrees of ‘noise’ (ie spurious infor‑
mation). Some methods look for specific re‑
sources, such as Web pages or software
files and others return keyword matches
over several resource types. This articlewill
be organised by resource type, but will also
mention those search engines that tran‑
scend resourceboundaries.

Many services can be accessed individu‑
ally but the most convenient way of access‑
ing all these search engines (and more) is
to make use of aWeb page that collects all
the URLs together. One particularly good
example is the page on the Nexor site (see
Figure 1) which classifies search engines
by resource type and allows a choice of
search technique through drop-down
menus. The resource types listed on the
Nexor page are explored in the rest of the
article.

As searching the Internet is such a com‑
mon activity one short cut could be to copy
your favourite WWW search page to your
hard disk, thus saving time, bandwidth and
CPU cycles on several computers. Indeed it
could make sense to configure your Web
browser to use your local search page as
the home page. To do this in Mosaic for
Windows connect to the Nexor Web and
save the page on your hard disk as CS‑
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DEVELOPERS’ CORNER

InternetDrafts

BSD Unixmanualpages

Anoverview of the IETFWorkingGroups and their Internet
Drafts

Save yourself some disk space, look upmanual pages over
the Net!

Usenet FAQs

Figure3 -Documentsearch types

SRCH.HTM. Then modify the Home Page
entry in MOSAIC.INI to point to the page
onthe local disk, eg:

Home P a g e = fi l e :
/ / / C | /MOSAIC/CS-SRCH. HTM

Note the absence of a site name and the
substitution of the pipe symbol (‘ ’) for the
colon.

Walking theweb
WWW indices are, in the main, manual or
semi-automated indices of the titles or bod‑
ies of Web pages. They return a higher sig‑
nal-to-noise ratio than the automatically
generated indices described below and so
shouldmakeagoodfirst port of call.
The Robot Generated WWW Indices can

return copious quantities of matches. They
are particularly useful for exploratory
searches, or if a search using the non-auto‑
mated indices proves unsuccessful. In‘this
context a Robot is a utility that walks the
Web, searching and/or indexing it’s find‑
ings.There is avery interestingpage on the
Nexor server which lists many Robots and
gives some background information on
their operation (see Figure2).
These are generally subject-orientated

guides that direct the browser to the most
important sites for each subject. The excep‑
tion is the Veronica entry.

Prior to the popularity of theWorldWide
Web Veronica was the mainstay of Internet
searching for a number of years. It still has
its uses in tracking down references to key‑
words in material that falls outside the
bounds of the Web. Veronica searches Go‑
pherspace, which is to say the titles of all
the documents that are availablevia the Go‑
pher protocol. But be warned, Gopherspace

Cityscape search page

still accounts for a sizeable proportion of the
Internet’s resources soVeronica will usually
be very garrulous on the specified search
subject.

Myol’ mate Archie
If you’re intent on looking for software, you
may remember that way back in my first ar‑
ticle June ’94) I introduced you to ‘Archie’,
a service which collates and indexes all the
files stored on alarge number of FTP sites,
and allows searching on this index. Nexor
has implemented an HTML forms-based in‑
terface to Archie called Archieplex so that
you'll never have to leave the comfort of
yourWeb browser again.
You will see several other entries listed

under ‘Software’, such as the Free Compil‑
ers List’ and several platform-specific,
searchable archives. Bear in mind that Ar‑
chie has some limitations. First the data‑
bases on different Archie sites are not
always identical. Second they are usually
updated only once amonth.

Where areyou?
There is no more irritating feature of the In‑
ternet than knowing that someone who you
want to contact has email access but not
knowing their email address. If you wanted
to contact them by phone you could use a
local telephone directory or directory en‑
quiries. But at present, there is no single re‑
liable source of email addresses. There are,
however, a series of techniques that can be
employed in order to obtain an email ad‑
dress, several of which are made available
on the Nexor page.
Netfind is an automated address-finding

tool that works best when supplied with a
name and organisation. It operates by look‑
ing up the organisation in a database that

http//www.cityscape.co.uW/internet-access/index.html

Figure2- Usefulsites, robot information and theDutchfootball
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maps to domain names. Then a Domain
Name System query is performed to find
the name server for these domains. Next an
SMTP VRFY command is sent to each do‑
main’s nameserver, enquiring whether the
specified user is known andwhich host his
mail is sent to. Finally,Netfindissues afin‑
ger query to the mail host in order to obtain
as much information on the user as possi‑
ble. All the finger information is returned to
the enquirer. Neat,hey?

Of course, if you already have a good
idea which Internet host the user uses, you
could issue afinger command manually, us‑
ing the finger command-line utility, aGUI
equivalent or a finger-to-Web gateway.

One reason to use other services. con‑
cerns the availability of thefinger command.
Machines that are behinda firewall or that
want to implement maximum security can‑
notbe fingered. SotheNexor page also pro‑
vides access to databases of Usenetauthors’
email addresses, X.500 entries and Internet
domains.

Many organisations on the Internet (in
particular, academic establishments) main‑
tain a ‘whitepages’ database of peoplework‑
ing at the site. These databases are made
available through what are known as, CSO
name servers, which can be accessed by a
Gopher client, or WWW browsers as they
support the gopher protocolnatively.
Triangle Online magazine has also

launched The Grey Pages (Web pages are
grey not yellow..). The URL is
http://www.trinet.com/tgp/.

Searches for documents are also fre‑
quently necessary within the WWW. The
searches are generally performed on one
site that contains an authoritative set of the
documents and hence these searches have
a quick turnaround. The document types
covered are shown in Figure3.

| haveaDream...
Now that theWorldWideWeb hasbeen es‑
tablished asthe primary modeof publishing
material on the Internet, I believe that the
next major technological improvements in
the Internet’s functionality will be in the
area of resource location, probably in the
form of universal white and yellow pages
(Web pages, that is). Or even better having
a software agent working for you the com‑
plexity of the Net. We wait with baited
breath...

a

PaulRichardson is a Director ofMotiv Sys‑
tems Ltd, a consultancy specialising in Open
Systems, interoperability and the Internet.
He can becontactedon 0223576318 or by
Emailat PaulR@Motiv.demon.co.uk.

Vol 9-Issue 7December 1994



System Architect
Network Version
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SA Screen Painter
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SA Projéct

Documentation Facility vi
1091 SA Reverse

Data Engineer
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An application development tool company you c a n stay with

System Architect - the world’s best selling CASE
tool just got better!

In 1989 we sold the original version of System Architect. To meet the needs of its family of
40,000 users, there is n o w an entire crop of application development tools and enough product

plans to lead y o u into the n e x t century.

OPTIONS
SA supports the major structured and object oriented
methodologies. It runs under Windows or OS/2 and it has
an extensive selection of optional modules. For example,
developers involved in the complex world of client/server
application development can use SA Schema Generator to
make life easier and more productive. You'll be able to
create data designs for the major 4GL and SQL RDBMS,
including SQL Server, Oracle, Informix, SYBASE and many

Design Windows graphics screens and menus directly
from the dictionary using SA’s drag and drop facilities with
SAScreen Painter

Produce comprehensive documentation with desktop
publishing quality for each stage of your project with SA
Project DocumentationFacility

SA Workgroup Support enables project t e a m members to
share the SA repository using our network version or the

others. With many SQL databases, you can enforce database
integrity checks using SA’s Trigger Editor.

With SA Reverse Data Engineer you can generate data
dictionary entries and ERdiagrams from existing SQL tables
and know that you can re-engineer a wide array of RDBMS’.
ODBC support opens up an even wider range of options.

Support bi-directional exchange of data models between

check in/ check o u t facilities.
Generate C++ code with SA OO Module, including

Rumbaugh’s OMT.

CUSTOMISING
SA comes with as many as 50 objects available for user‑
definition, plus the ability to customise the environment.
You can choose the DBMS, 4GL and methodology you w a n t

SA and PowerBuilder with SA PowerBuilder Link to use.
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Available exclusively in the UK from:
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BOOKS

Book Review
Taligent's Guide To Designing Programs - review byEdward Kenworthy
Taligent is simultaneously the name of the
most famous vapourware object-oriented op‑
erating system still in development and the
company developing it. So what the com‑
pany has got to say about OO development
using C++ must be worth reading, mustn’t
it?
The first section of the book is acombined

index and precis of what's to come. Initially
this struck measa blatantbit of padding,but
in retrospect, havingread the book, I actually
find it very useful. The initial chapters are a
relatively gentle discussionof some basic OO
ideas. Refreshingly, these aren’t a simple re‑
hash of what you read in almost any other
OO design text and actually cover the sort of
problems that a developer would come
across designingand implementingtheir first
proper, as opposed to the ubiquitous ‘proto‑
type’, OO C++ development. Everyoneknows
about the more basic issues such as copy
constructors and assignment operators. And
these are covered. But it also examines the
less obvious issues that probably won’t occur
to you until they turn up as a problem with
your code (or problemswithyour design that
appear in your code).

Virtual Light byWilliam Gibson ‑
A girl; a party; a man giving her grief. She
really didn’t want to steal them. Maybe she
only wanted to teach hima lesson: let him
lose something personal. The opportunity
was right. He had his back to her. Deli‑
cately she extracted the sunglasses fromhis
pocket and slipped out of the party as dis‑
cretely as she had slipped in. It would have
been far too easy had they been ordinary
sunglasses. Unfortunately for Chevette they
were not. Even in daylight they were pitch
black.

Gibson, the father of the cyberpunk in‑
jects has injected a technological twist into
these shades. Virtual Light is both the tech‑
nology and the title of his latest novel. The
technology refers to a method of stimulat‑
ing optical nerves directly, without light.
VL specs were invented primarily as a

way of making the blind ‘see’. Being rather
expensive they found a more commercial
use as a means of interacting with a com‑
puter, an alternative interface. A landscape
designer could look at aparticular plant and
instantly he could see the species name

78

Later in the text the author discusses
less obvious pitfalls such as problems with
the design of classes and hierarchies of
classes that don’t appear until the imple‑
mentation. One of these is the problems of
object slicing that can occur when copying
objects referred to by polymorphic pointers
or references, aswell as even less obvious
pitfalls. It is this sort of thing that really
makes the book worth reading. It takes a
step back from the design or the implemen‑
tation and looks at how the two interrelate
and howa faulty design can lead to a buggy
implementation. Hopefully this means that
when you come across a problem in the im‑
plementation you'll at least consider
whether it’s actually the design at fault and
notjust tinker with the implementation.
Towards the end there is ashort chapter

that summarises the most important pitfalls,
why they happen and how to avoid them.
The final chapter looks at portability. Not
that this has been left until the end asanaf‑
terthought (it’s covered throughout the
book) but rather examines those portability
issues not already covered. A single appen‑
dix discusses issues associated with class

reviewed byCliff Saran
alongside it. VL specs could also store data.
And in Gibson’sworld, people would kill for
data, especially if it was the plans for the fu‑
ture of the city of San Francisco. Chevette
had stolen the one pair of VL glasses that
everyonewanted.
William Gibson’s future is a harrowing

one yet disturbingly familiar one. Prison in‑
mates are used as human guinea pigs in
HIV immunology experiments. It’s reminis‑
cent of reported atrocities in Nazi concen‑
tration camps. Private police forces or
‘RentaCops’ as Gibson calls them depict an
escalation of the state of affairs in the USto‑
day. Personalprotection for you, your home
and your family is only a phone call away...
And of course there are data files on every‑
one. How else could they have tracked
down Chevette. Certainly she went into the
building. But there was no record of her
leaving.

So she has to get rid of the glasses. But
she is on the other side of town. Meanwhile
Rydell, a freelancer for the security firm In‑
tenSecure, having previously been fired

EXE: The Software Developers’ Magazine

templates (and by inference function tem‑
plates).
My single criticism is that cop-out

phrases like ‘refer to your architect before
doing this’ appeara little too often and isn’t
much use if you are the ‘architect’. It would
have been more useful, perhaps, if there
had been more discussion of the pros and
cons of each case rather than opting for the
easy way out. That said, Taligent has kept
the book down to a refreshingly waffle free
152 pages of pure gold (it’s astonishing
what you can fit into so few pages - other
writers take note please!), so I can find it in
my heart to forgive this little lapse.
Verdict: Highly recommended if there’s
any prospect at al l that you’l l be embark‑
ingon an OO development usingC++.

Title: Taligent's G u i d e

To DesigningPrograms
Pages: 152 ;
Price: £14.95
Author: Taligent
Publisher: Addison-Wesley
ISBN: 0-201-40888-0

from there, and two bent Russian cops are
separately waiting for her.And then there is
the character who Gibson calls Loveless. In
the chaos that follows Chevette ends up
with Rydell, on the run from the Russians,
Lovelessand IntenSecure.
It is a complex story told in a style that

portrays the frantic nature of the environ‑
ment in which the characters live andwork.
While set in the future, a decade or so from
now, there certainly exists a sense of worry‑
ing familiarity throughout. The genius of
the novel lies in the way in which the famili‑
arity pulls the readers further and further
into this future reality.
Verdict: Confusingbut highly addictive

VirtualLight
296
£5.99
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Keep your Source Integrity™with the
absolute best configuration management
system available for
Client/Server
development.
Project
Management R E V S T O N
MKSRCS thinks and works C O N T R O L
the way you d o- i nterms S Y S T E M
of projects. You can auto‑
matically track all files includedwithin any
project. You can also track who is currently
modifying a file and which version of an
archive should be used for the next build.
Additional New Features
®@Promotionallows you to fully
track your project as it passes
from one levelof the software
development life cycle to another.
®Visual Basic Integrationgives
you configuration management
functionality right from your
familiar Visual Basic environment.

To Order ~ Call 071 833 1022

@Enhanced NetWare security gives
your source code the top notch security
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®@Sandboxes allow you to fully test any
changes you make to the project before
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_ | master.
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management edge
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- PC Week,
January 1994
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COMMENT

Letters
We welcome short ae

letters on any subject =i
that is relevant to software

development. Please write to:
The Editor, EXE Magazine, St

Giles House, 50 Poland Street,
London W1V 4AX or email

cliffs@dotexe.demon.co.uk.
Unless your letter is marked
‘Not for publication’, it will be

considered for inclusion.

The cost of security
Dear EXE
Another excellent review from Mary Hope
(November ’94, page 32-40). However, as
someone with an amount of past experience
in the marketing and sales of ODBMSs,
maybe I can shed some light on why Poet
seems to be such good value in comparison
to the ‘bigger’ names such as Versant, Ob‑
jectstore or Objectivity (prices vary, but
generally oscillate around the £7,000‑
£10,000 per developer mark). And before I
go on, let me say that I no longer have a
vested commercial interest in any ODBMS,
so whilst what follows may certainly be
flawed, it is at least anhonestperspective.

I know EXE likes short letters, so it’s go‑
ing to be difficult to present a balanced
view, but here it goes. I do accept that what
Mary experienced of Poet whilst preparing
her review certainly seems like very good
value. But let’s recapitulate on some of the
reasons why people buy commercial data‑
bases, rather than simply stuff the data into
a flat file (aka persistent streams in C++).

A database needs to support multiple us‑
ers. It must guarantee 100% error recovery
during a system crash. It should support
distributed applications. It should not only
be ported to multiple platforms, but should
enable multiple hardwareplatforms to coex‑
ist within the same physical online data‑
base. Readers will easily identify more
desirable (perhaps vital?) characteristics to
suit their own circumstances. Features like
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these are very, very expensive to implement
and help explain some of the cost differ‑
ences between the various persistent-stor‑
age OO product offerings. And it’s precisely
features like those above that were not con‑
sidered in the review - no doubt because
they are difficult to assess on a standalone
PCrunningWindows.

Yes, Poet and its ilk are great for imple‑
menting persistence in C++. I might even
buy a copy myself. But let’s compare apples
with apples. A pleasing persistent C++ API
is probably the least significant criterion
when deciding upon which ODBMS to in‑
vest in for true database applications.
Clive Harris
Object Productivity

Weare no sheep
Dear EXE
In response to the last paragraph in Alan
Hambrook’s Soapbox (EXE October, 1994),
the company for which I work has a huge
investment in the old system, namely
12,000,000 lines of Cobol code. There is a
substantial investment in hardware,but that
turns over at a much faster rate. The most
precious investment is the 100 or so Cobol
developers. We know that ‘letting go’ is
wasteful and risky because we did that last
time, moving from batch to online process‑
ing in a 10year project which finished about
four years ago. This time, more extensive
processing, more business-critical systems
and more pressure on expenses have in‑
creased the potentialwaste and risk to such
anextent that ‘lettinggo’ is notviable.

So we cannot follow the herd down the
rewrite rout (no ‘e’ here!). Insteadwewould
like to lead the pack by enhancing the in‑
vestment we have in Cobol and tracking its
language revisions. Our fastest route into
client-server and object-orientation is being
ready to move with Cobol when these fea‑
tures come in with the 1997 language stand‑
ard. May I ask what strategy Mr Hambrook
will suggest for the next paradigm shift?
Peter T Dixon
High Wycombe

Misbehaving doubles
Dear EXE
I was wondering if any of your readers can
help me. I ama user of Microsoft QuickC
(ver 5.1, rev 1.01) programming in the
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QuickC IDE. I cannot get any maths func‑
tions to operate correctly. Attempting to run
(from within the IDE) any program using a
maths function returns ‘ e r r o r C 2 1 7 5 ,
R R K K u n r e s o l v e d e x t e r n a l ’ . A
typical programI amtrying is :

# inc lude <math .h>
m a i n  ( )
{

d o u b l e x , y ;
x = 2 . 5 4 ;
y = s q r t ( x ) ;

As you can see, the program accepts the
preprocessor directive to include the
MATHLH header. I tried several installations
using different combinations of memory
models (small, medium, compact and large).
The installation scripts advise using the me‑
dium memory model and EM co-processor
emulation, which I have duly followed. This
had no effect. Also moving MATH.H from
\INCLUDE to \BIN and changing from #in‑
clude math.h7 to #include m a t h . h with no
change. I talked to Microsoft development
support who advised replacing the e x t e r n
d o u b l e HUGE; line i n MATH.Hwith

e x t e r n d o u b l e c d e c l HUGE;

I tried this but the problem remained the
same. I feel it must lie within the MATH.H
header file and possibly other library files.
Without the use of the math functions, the
system is obviously useless for my area of
programming.If you could pinpoint the prob‑
lem I should be very grateful. Could it be an
actual bug. If so, w h e r ecan I get afixas it is
no longer a supported product by Microsoft?
I know this is amazingly simple, but I can’t
fathom it.
Andy Flew
Dorset

Letterof the Month
The writer of the best letter of the
month, asjudged by the Editor,will re‑
ceive a£30 bookvoucher, courtesy of PC
Bookshop, 21 Sicilian Avenue, London
WCIA 2QH (0718310022).The best let‑
ter is the one printed first. Please note
that letters submitted to this page may
be edited.
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3D Graphics Tools £115.00 § BorlandC++ v4 £275.00 | Cryptor (Standalone) £95.00
Aware/VBX £110.00 BorlandVisual SolutionsPack £59.00 The FEELEditor £85.00
CodeBasic £129.00 § CodeBase C/C++ or +# £235.00 Flipper for Windows £199.00
CodePrint Pro £79.00 Fast Text Search. £145.00 FoxFix Utility £95.00
Crescent NetPak Prof £129.00 GreenleafComm++ £195.00 & Graph4Fox £195.00
Crystal ReportsPro £295.00 Integra/VDB forC++ (Desktop) £199.00 Mac Rubel's Power Dev. Library £125.00
Custom Control Factory £40.00 Integra/VDB for C++ (Server) £499.00 M I X (Single User) £95.00
DataWidgets £90.00 Microsoft Visual C++ Profv2.0 £295.00 NetLibNetwork Library £225.00
DesignerWidgets £90.00 z i = ReFox Decompiler £295.00
Gantt/VBX £189.00 : i SilverFox Comms (Win or DOS) £249.00
Graphics Server SDK £199.00 9K Version Control (1user) £145.00 SymScript £195.00
HighEdit/VB £159.00 CCC/Manager for Win £390.00 FE) TimeOut £145.00
ImageKnifePro £245.00 oq oe alpeny= a pie Se g :

j o r l a n i o r Windows 5
pate t h e a ,porter oo Doc-To-Help (1 user) £255.00 | Adv. xBase Server SDK £199.00
MediaKnife £230.00 EDfor Windows v3 £145.00 BanditLinkable Reporter £199.00
MicroHelp CompressionPlus £175.00 | ExpertHelp £89.00 CA Clipper 5.x £299.00
MicroHelp\Fa¥’Plus £175.00 | EZ-Install for DOS £195.00 CA vo (Pre-release) £425.00
MicroHelpVBTools £105.00 © InfoModeller DeskTop £339.00 Clip-4-Win £245.00
QuickPakProfé8sional £140.00 InstallShield for Windows £319.00 Flexfile £149.00
Rocket £195.00 Microsoft Access £275.00 FUNCKy £229.00
Spread VBX £165.00 Microsoft Office £395.00 | Mr DebugClipper debugger £99.00
SpyWorks £115.00 | MultiEdit Pro +Evolve £159.00 RescueDiggpipiler £259.00
Tab Pro £70.00 | PC-Install for Windows £129.00 Summer '93CodeOptimiser £129.00
TMS Tools £99.00 | R & RReportWriter £195.00 S e e s
ToolThings £125.00 | Versions for Windows £195.00 Desktop Version 4 £495.00
TrueGrid Professional £129.95 | WatComSQLDevelopers £260.00 DT 3 Client Server Starter K i t £419.00
VBAssist £135.00 | ZipitUp Software Protection ‐‐_£99.95 | " ) n T 3 plus FUNCKY £289.00
VB LanguageManager £125.00 : se SR ee \ DT3 plus Lotus'Notes Library £359.00
VBProjectWorksSingle £225.00 Maestro Pro for Visual Basic £785.00 | FUNCKky forPowerBuilde £169.00
VExeVBConsolidator £89.00 Notes Netware Server £435.00 PowerFrameApp, Er:Library £305.00
Visual Tools Suite £225.00 Notes OS/2 Client Server £440.00 PowerFrameApp. Security Lib. £1150.00
VSVBX £40.00 Notes Transporter £call PowerFrameNavigatorObject £99.00
VSView £89.00 NotesWindows Client £440.00 PowerFrameTabFolder £99.00

...YOU WANT INSPIRING READING FOR COLD WINTER
EVENINGS? | KNOW! HOW ABOUT....

THE LATEST QBS SOFTWARE NEWS
IT'S FULL OF INFO FOR ALL YOUR
VB, C/C++, CLIPPER, VO, PB,
DBASE, NOTES, FOXPRO NEEDS!

over 250 products

Call us today for further
product info and demos!
QBS Software Limited,
10 Barley Mow Passage, LondonW4 4PH
PH: +44 81 994 4842, Fax: +44 81 994 3441
info@qbss.co.uk (message containing word ‘help’)
*Prices, correct at time of g o i n g to press, are subject to change. All trademarks recognised.

L I E .
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Half the cost
NOT

half the dongle
Softlok Il Keys,developed bySoftlok International,
havebeendesigned to be an effective yet lowcost
solution to software piracy. Designedand
manufactured in the UKfor software developers
worldwide, Softlok IIcontains all the flexibility you
will need to protect your software.

Softlok IIunits are sophisticated keys containing
240 bytesof secure nonvolatile memory.An8
byte passwordprovides read/write protection. Both
the memory area andpassword can bechanged
using the supplied routines from your application.
Asaprogramming adaptor is not required, they
can also bealtered in the field.

Our low cost starter pack contains everything you
need to get youquickly up and runningwith
routinesprovidedonthe disk for most DOSand
Windows compilers.Wecan usually ship Softlokil

Allpricesexclude VAT and delivery



CAREER DEVELOPMENT _

Employment in IT
Are you interesting and ‘a

career worthy? Of B E & e

course you are says Kevin
Yeandel. But how doyou
convey this to a potential

employer?
The most common way to apply fora job is,

of course, the CV. The first point to make in re‑
gard to CVs is that qualifications count. Under‑
standably, companies want to see proof that
you have the ability to justify your salary. A de‑
gree implies dedication, the ability to research
and pursue a goal.

On the other hand, graduates fresh from
university can often find themselves caught up
in the employment vicious circle: no experi‑
ence = no job, no job = no experience. Many
ex-graduates initialise their careers in less
than prestigious positions knowing that once
experience is gained they become the most

Formatting your CV for the best results de‑
pends on you. Those with experience will
place career details before qualifications and
vice versa.

Use bullet points to highlight key interests.
And keep it short and sweet: ‘Research and
Development’ sounds more concise than ‘Find‑
ing new ways to...’

If you don’t program with objects then start
now. ProgrammingWindows, C++ and a meth‑
odology, say, Rumbaugh, is a must. There are
an abundance of GUI/object-related positions
out there which are unfilled.

Certain words may adversely influence the
reader. It is important to avoid: ‘troubleshoot‑
ing’ and especially ‘debugging’ as this could
imply that your code has bugs in it (although
whose doesn’t?). If you feel the need to give
your marital status, stick to either ‘married’ or
‘single’. Sad to say, but variations on this (di‑
vorced or separated) can actually imply failure
in some people minds.

It is arguable as to whether your hobbies
and interests will actually sway a decision. Bill
Gates was recently quoted as saying that Mi‑
crosoft is ‘not interested in well rounded per‑

sonalities’. They want propellor heads, which
is fair enough. But do bear in mind that other
companies havebeen known to ‘sift out’ on the
basis of lifestyle. The bottom line is that you
shouldn't lie. It really is best to let them see
the realyou.

Economy with the truth is an important is‑
sue within CV drafting. Whilst you should
never lie in your CV (this could not only be
embarassing, it could also be fatal to your ca‑
reer), you should also never disclose anything
which could label you asa quitter. If you didn’t
finish a BTEC course when you first left
school, but have since gained many suitable
qualifications, do not tell them about the unfin‑
ished BTEC. Accentuate the positive, elimi‑
nate the negative and don’t mess with Mr
In-Between...

Your current salary, for example, is your
business only. Agencies may ask (this informa‑
tion can be relevant in finding the right job).
Butmake it clear you do not want this informa‑
tion divulged to their clients.

That seems to be about all! So dust off your
suit. All you need now is a suitable vacancy, a
little luck, and a warm, friendly smile!valued.

SYSTEMS DESIGNER OOD, C++, OLE2
STH LONDON £30 - £40k + bonus
Our client will offer you asuperb opportunity to design systems used for high
profilework bysome of the largestcompanies in the UK.Youwill need to bea
development professional with experience of designing systems in commer‑
cial or in-house environments using OOD, C++, OLE2 Windows, and
SQL/ODBC,with aprofessionalapproachto problem solving,projectplanning,
software quality and meetingtight deadlines. Pleasecontact PaulJones quot‑
ingreference: SY5/1112

PLANNING ANALYST
SOUTH COAST £18k
Our world renownedTelecommunications client seeks an investigative, adapt‑
ablepersonality coupledwith database programmingskills for avaried and in‑

TECHNICAL SUPPORT SERVICES ANALYST
EAST MIDLANDS £18-21k
Fouryears experience in VMS/UNIX/INGRES environment. Knowledge of Open
Door Product would be an advantage. One years experience in HR applica‑
tions and 2years ’C’ programming, together with the ability to communicate at
all levels.Contact Lorna Barakzaiquotingref: LB/072.

DAWOOD HOUSE
28 MAYDAY ROAD
THORNTON HEATH
SURREY CR7 7HL
FAX 081-683 4357

D A W O O D
CONSULTANTS

P L C
TELEPHONE
081-683 2126
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‘Cc’ SOFTWARE ENGINEER
BUCKINGHAMSHIRE c£17k
Our client, anelectronicsand control systems manufacturer requiresa
softwareengineer with Ingresexperience from acommercial systems environ‑
ment and at least 2 years ’C’ experience. Additional experience in Report‑
writer, SQL and ABF would be advantageous. Please contact Lewis Barclay
quoting ref: SY9/2231.

SOFTWARE PROJECT LEADER
SURREY £22 - £27k
Small but expanding Systems House providing solutions involving software
and hardware seeks a background in Real-Time software design with a good
understanding of Electronics Hardware/Software interface; Real-Time, ‘C’;
Structured Techniques eg.Yourdon; varied development systems eg.PCsand
Workstations, OOD and MS-DOS/UNIX; possibly GUI with Windows; possibly
embedded firmware/code; possibly PROMDOS Paradigm or similar. You may
befrom anAerospace, Simulation, Radar,Military or Systems Houseenviron‑
ment. Profile is of a qualified "hands-on" Senior Engineer, commercially
aware, with BS5750/ISO 9000 experience. Please contact George Burrows
quoting ref: SY6/1359.

CONTRACT A/Ps
HERTS £negotiable
With aminimum of 2years experience using AIX or UNIX,C,SQL and RDBMS
(ie INFORMIX,SYBASE or ORACLE). To work on aLOGISTICSsystem, initially
for 9 months, possibly longer. Start dates between now and February 1995.
Pleasecontact our Contracts Executive,John Moranquotingref:SY8/1801.

Weare open every Saturday between9.30am-12.30pm for your convenience
DCL COMPUTER JOB LINK- the recordedvacancy hotline...081683 2123
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Merry Christmas
&

Happy New Year
to al l ou r clients and
applicants who have

helped make this a most
excellent year!

Tel: (0425) 475480 Fax: (0425) 480807
ASH Associates (TOGA) Technical Recruitment Consultants
First Floor,39-41High Street, Ringwood, Hants, BH24 1AD

To advertise, call

I n a n d A r o u n d
West Yo r k s h i r e

Wehave clients currently seeking the following:

£20,000+
£16,000

ICL Comms Support
Visual BASIC Programmers
C &Assembler Programmers for
comms/modem work £10,000-£15,000
Modem Hardware Designers £20,000+
Consultants with client server expertise £18,000 to £32,000
IT Manager with COBOL/UNIX background
to lead compant into new technology £82,000 + bonuses
Technical Documentalist to £16,000

For your next career move around West Yorkshire
telephone Vincent Atherton on

Leeds (0113) 250 4560 or write to:

AIREDALE RECRUITMENT
Realtex House, MicklefieldLane,

Rawdon, Leeds LS19 6AX

A i reda le  Reeru i tmen t

COMP a t e r

Analyst/Progs S.East
A number of major End/Users, Software Houses and
OEM’s are currently engaged in leading-edge project
development; they currently require bright Software
Developers with a good degree, with C, C++, Windows
SDK, NT OO X-Windows to join dynamic project teams.
Opportunity to learn n e w_ techniques including
Foundation Class, OLE etc.
£15-24,000 + Benefits

Progress Skills London/S.East
If you are a Graduate with 1-4 years Progress/Unix
experience, there are excellent career opportunities on
offer. 3 Software Houses are producing key n e w products
in the areas of Distribution and Warehousing, Project
Management and Accounting Systems. Please call to
discuss further.
£15-23,000

OOD, Smalltalk, C++ A l l Levels
The market for OO skills is developing rapidly; we have
many clients developing applications in different areas ‑
Multimedia, Banking, Document Storage systems,
Communications etc. Also experienced Specialists for
Consultancy roles. Applications are welcome from MSc or
Phd postgraduates w i th relevant technical skills.
£17-35,000

Front-End Development Midlands
Current opportunities for Windows SDK applications
developers within a Financial environment. Strong
C/Windows SDK essential, C++ preferred. Opportunity to
work in NT/OLE environment.
£18,-24,000 + Benefits

Oracle/Sybase
We currently have Banks, Financial Houses and Software
Vendors interested in Oracle or Sybase, together with skills
such as C, SQL, Forms and DBA experience. Major clients
are seeking areas of expertise: Database Design and
Tuning, System Administration, Unix, Pre/Post Sales
Support. Please call for further details, and to discuss your
particular requirements.
£17-30,000 + Benefits

Windows SQL, Visual Tools A l l levels
There is an increasing demand for Windows SQL and
Front-End Tools within Client/Server environments. If
you have Gupta, SQL Windows, Visual Basic or similar
Tools, please contact to discuss your next move.
£16-25,000

Computer Connect L td
12a Eccleston Street, London SW1W 9LT

Phone: 071730 1130 Fax: 071730 1627 EVE: 081292 4065



t h e sof t corpora t ion
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, DTP,Telephary, LANs, Electronic
publishing, On-line information Feeds, Finance and Banking in both a UNIX and DOS
environment.
Positions available vary from traditional Programmer/Software Engineer and
Analyst/Programmers to Designers/Senior Software Engineers in the overall strategic direction
for end-user organisations.
£17-£35K +benefits REF: SC/01/EXE

WINDOWS ORX-WINDOWS/BANKING ALL LEVELS
Three city clients require windows skills at any level. Other relevant skills are SQL server,
Transact, SQL, UNIX, VMS or MS-DOS, C, C++, Open Client (DB and Net library), MFC, Open
interface and APT. Exposure to analysis, developing user interfaces and rapid development
techniques. Full training in Middle Office/Production and Front Office Systems including:
Financialand ManagementAccounting, Treasury, Equity,Fixed Incomeand Derivatives.
£20-£25K +Banking benefits REF SC/02/EXE

CAND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellent opportunities exist for bright graduates with one year + experience. Personal
background requires a solid understanding of the project life cycle and a commitment to high
quality coding. You will be trained in all aspects of Investment Banking, relational databases,
4GLs and Object Orientated Design.Agood opportunity for asecond career move.
£17-£25K +Banking benefits REF: SC/03/EXE

SYBASE/INGRES/VMS/C 1-3 YEARS £25-£30K + BONUS
Excellent opportunities for Graduates with 1-3 years experience to join a Banking Organisation.
Training will begiven in the Derivatives/Financial Instruments market. Motivated self-starters who
want to take onresponsibility ina progressive organisation where skills are rewarded onmerit.
OTHER PLATFORMS/DATABASECONSIDERED. REF: C/04/EXE

INGRES/ORACLE/SYBASE/OOD AND OOP ALL LEVELS
Additional experience of: SQL, Forms, Cand C++ required. Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
Administration, DBAs, Pre/Post Sales and solid programming knowledge and expertise. Please
call todiscuss your particular requirements.
£18-£40K + benefits REF: SC/O5/EXE

C/C++/VISUAL BASIC - UNIX ORMS-DOS DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientific and
Government application environments require excellent C skills. Both Windows development
skills W/3, SDK, NT, X-Windows and Visual Basic or strong C, C++ solid operating systems and
good application knowledge are again much indemand. Software development experience is the
key, and being able to deliver high performance, high quality, well specified software
incompetitive time scales. Opportunities vary from small to large software companies involved in
expert systems, GUIs, Image Processing, GIS, EIS, Communications, Networking and Object
Orientated Databases. Graduates through to senior software engineers/team leaders are
required.Pleasecall todiscuss.
£14-£35K + Benefits REF: SC/O6/EXE

UNIX/VMS/MSWINDOWS/NT MFC ALL LEVELS
A degree in computer or natural science, two years solid C programming experience and a
sound understanding of UNIX, VMS or MS-DOS are required to work on large scale programs
with user interaction. You will need an intelligent problem solving approach to work and be a
quick learner to programmer software in an X-Windows, Windows SDK or NT environment, port
software to different systems and liaise with customers to drive through product improvements.
Excellent career opportunities for the right candidates.
£16-£28K REF: SC/O7/EXE

LONDON/HOME COUNTIES WINDOWS SDK/NT DEVELOPMENTS
Senior Development Engineers Analyst Programmers
To £30K +benefits To £27K +benefits
Strong programming skills in Cor C++ and Windows NTare pre-requisites for these positions.
Experience in some of the following areas is also required: MS-DOS 5.0, MSWindows 3.1,
Windows NT, Windows SDK, MSC 7.0, MFC, Visual Basic, Visual C++ and Microsoft NT. Also
desirable are Windows XUT libraries ornetworkingskills. REF: SC/08/EXE

SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various Client/End Users, Software Vendors and Software Houses dedicated to strategic
implementation of leading edge technology and integration of applications across different
hardware and operating systems platforms require candidates to degree level with a
scientific/technicaldevelopment bias and 1-3 years experience. There are two main options:
TECHNICAL DEVELOPMENT:Continued use of UNIX,VMS, MS-DOS, C,C++, MFC,Windows
(SDK, NTor X-Windows and Toolkits), Networking and Communications with companies offering
technolgy basedcareers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunites to apply analysis and design skills rather than remain ‘a technical guru’ in various
environments including finance. Please call to discuss your particular career, growth and
potential.
£12-£25K + benefits REF: SC/O9/EXE
VISUAL BASIC SKILLS MUCH IN DEMAND -PLEASECALL TO DISCUSS REF: SC/10/EXE
LEEDS- LOW LEVEL C++ WINDOWS COMMS DEV ALL LEVELS REF: SC/11/EXE
LONDON COMMS SPEC X25, X400 £40-60K REF: SC/12/EXE

t h e s o f t c o r p o r a t i o n
3rd Floor, 7-15 Rosebery Ave, London EC1R 4RP
Tel: 071 833 2772 Fax: 071 833 2774

CAREER ¢DEVELOPMENT To advertise, call
Marc Green on 071 287 5000 x3138

PRODUCT
DEVELOPERS
Ap RANE c I :
Our client, a successful authorised
European republisher of the world
renowned and award winning product
Maximizer, has an urgent requirement for
two Developers with experience of full

duct development life cycles.Let’s Talk | °° a
We envisage an initial six month contract
working in aC++, MFC, ODBC,
MULTIMEDIA, EMBEDDED MACRO,
OLE AUTOMATION environment.

Orion Contracts,
niche marketing

specialist in:
Analogue/

Digital
Communications
Real Time and

Commercial
PC/Networking &

Support

You will be working within a small
specialised team developing advanced
business applications therefore your
background will include 2-3 years
experience of C with at least 12 months
C++ and Windows SDK.

Mandmnizer
For more details contact Steve Hancock on

0296 393636
Fax 0296 82621, or write, enclosingyour CV, to
Orion Contracts, The Courtyard, Merlin Centre,
Gatehouse Close, Aylesbury, Bucks, HP19 3DP

Keeley House
Keeley Road
Croydon
Surrey
CRO ITE

Established in January ‘92, Nomad isa provider of
PROFESSIONAL contract personnel to both UKand Over‑
seas clients, The majority of our work isconcentrated in the
following environments.

ORACLE FINANCIALS
Business Analysts/Developers/Training/Consultants

CLIENT SERVER/GUI SKILLS
Within the transport and travel industries, developing OS/2

based load and reservation applications
(Permanent and Cont rac t )

SOFTWARE ENGINEERS
Unix Comms skills -C++, X25, TCP/IP, X.400/500

Regardless of your expertise
Feel free to contact MIKE BARRON on

081-686 7171, 081-680 1212
or

0732 886808 (24 hours)

YOUR TIME WILL NOT BEWASTED



CAREER ¢DEVELOPMENT Marc Green on 071 287 5000 x3138
To advertise, call

LT. MANAGERMICROFOCUS/COBOL ‘C’/PASCAL :
London To £18k Sussex £25k City To £30,000 + Bonus + Bens
My client is ahousehold name who is
urgently seeking a Microfocus Cobol
programmer who has gained at least
18 months experience programming
on PC’s. This is an ideal opportunity
for an enthusiastic candidate who
wants to work in a client/server
environment.

C++/SDK
Berks To£25k
This client is an_ international
software house who is offering
excellent packages for C++/SDK
Analyst Programmers. Exposure to
Gupta or Zapp would be
advantageous but no t essential. Great
opportunities for candidates who
want to work with a Windows
leading developer.

Our client is an internationally based
company who currently requires a
Senior Analyst Programmer who has
either ‘C’ or PASCAL prgramming
skills gained in a client server
environment. The ideal candidate wil l
need to be both a creative and logical
thinker. Excellent career
opportunities.

VISUAL BASIC
City £High/Neg
This leading financial _ institution
based in the square mile is in the
market for experienced Visual Basic
developers. Remuneration, Career
opportunities and training are second
to none coupled with the possibilities
of international travel. Early
opportunities for management roles
are available.

Our client, a specialist banking insti‑
tution, is looking for an experienced
I.T. manager. Responsibilities include
managing hardware, pre-implementa‑
tion support, functional specification,
supplier liaison and managing depart‑
ment staff. Experience of UNIX sys‑
tems an advantage. Excellent career
opportunity at a multinational city in‑
stitution.

PROGRAMMERSx 3
Surrey £15,000 to £25,000+Bens
This well-known financial institution
is seeking UNIX/‘C’ programmers to
work on new and established finan‑
cial systems. Various levels of senior‑
ity available for developers with over
one year’s solid ‘C’ coding experi‑
ence. Structured career progression.
Call Neil Chambers.

CONSULTANT
Surrey £25,000 to £30,000 + Bens

Our client, a well established soft‑
ware house, is seeking an experi‑
enced UNIX professional to provide
high level consultancy to their list of
blue-chip clients. The role will con‑
sist of management level presenta‑
tions, pre-sales, project sizing, and
implementation. Knowledge of
RDBMS and layered projects an ad‑
vantage. Call Neil Chambers.

FINANCIAL SYSTEMS
London £18,000 to £35,000+Bens

This major international I .T. firm has
embarked ona financial systems pro‑
ject with the markett leader in this
field. You will need at least 1 year’s
development experience in one of:‑
C/UNIX, C++, Visual C++, Visual
Basic/Access or ORACLE v.7. Expe‑
rience of financial markets, real-time,
GUT’s, or comms is useful. Call Neil
Chambers.

PARAGON I . T. HUMAN RESOURCES
Te l : 071 288 6247 Fax : 071 288 6248
The Business DesignCentre,52UpperStreet, LondonN10QN

£25,000 - £30,000 plus significant benefits

Our client is a leading securities and derivatives trading
organisation. With a business spanning North America,
Europe and the Far East, the bank has enjoyed rapid
expansion and high profitability.
The global business solutions are delivered from London
and the emphasis is on building high quality, long t e rm
systems. Typical project teams are small and focused which
necessitates each developer to contribute at every stage of
the project lifecycle from requirments analysis through
programming, testing and implementation.
A set of newdevelopments has created the need to recruit a
number of experienced developers with the following
profiles:

25 years’ development experience
Graduates (Numerate / Computing subjects preferred)
’C’ programming skills
RelationalDatabaseexperience
Appreciation of the use of structuralmethodologies

CATALYST CONSULTING

As previous financial experience is no t required, this is
clearly an opportunity for developers who have trained with
a high quality first employer e.g. a leading software house or
consultancy, to focus their skills in the investment banking
sector.

This is predominantly an Ingres development environment
at present, although an increasing number of projects use
Sybase, C++ and Visual Basic. The culture of the
organisation actively encourages developers to broaden
their experience across projects and to work closely with the
users in the business.
If you wish to apply for one of these positions, please
forward a curriculum vitae to John Moody, Catalyst
Consulting, Parade House, 135 The Parade, Watford WD1
1NA quoting reference IGI. If you require further
information, please call John Moody on (0923) 240139 (office
hours) or (0956) 339620 (evenings/weekends)
Interviews will be held in London.
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To advertise, call
Marc Green on 071 287 5000 x3138

SOFTWARE & HARDWAREDEVELOPMENT ENGINEERS

SOUTHBUCKS
Madge Networks is a multi-national
company providing high speed computer
networking products to cus tomers
throughout the world.
The acknowledged leader in Token Ring and
FDDI networking, they have sustained
unprecedented growth since their foundation
as a UK company in 1987, with sales in
excess of $140m last year.

Madge is now developing ATM products for
the next generation of high speed LAN and
WAN networks, and have new vacancies in
their Research and Development centre.
Candidates must be exceptional software or
digital hardware designers. You should have
a I s t or 2.1 in a numerate discipline from a
good university and be able to demonstrate
ability and enthusiasm.

LONDON
Tel: 071 405 4180
Fax: 071 430 1140

Unix/SunSystems

BIRMINGHAM
Tel: 021 200 2660
Fax: 021 236 9357

to £35,000
Your background must include some of the
following:
C, Assembler, 80X86 PC family, Sun, DOS,
OS/2, Windows device drivers, Windows
SDK, UNIX kernel and device drivers, LANs,
network protocols, ATM, real time software,
ASICs, FPGAs, VHDL, High speed digital
design.
The rurally situated working environment is
informal with emphasis on technical
excellence and innovation.
I f you want to’ work with the best in the
industry and can contribute to future growth
and success, then call Gary Raymond of SCR,
quoting reference number: E/172, on
071 405 4180 or send your CV to him at the
address below.

All agencies apply to SCR.

5Bream’s Buildings,Chancery Lane, LondonEC4A 1DYTel: 071 405 4180 Fax: 071 430 1140

Video Special Effects
Administrator

Ci £27,000 + Bank bensi t ,North American Banking group requ i r e a
Unix/Sun Systems Administrator. You should
have at least 3 years experience in a systems
administration role. The ideal candidate wil l be
familiar with Unix implementation in a Novel l
environment and be trained to Un i x advanced
systems administrator.
Contact: Mark Bamber

C, DOS,RealTime
London to £23,000
This developer of real t i m e communicat ions
software for the sports industry is seeking wel l
qualified Development Engineers. You need to have
achieved a 2nd class degree minimum and have
indepth MS DOS andC experience coupled with
exposure to Yourdon methodology. You w i l l be
developing software which wi l l produce up to the
minute information and imagesworldwide.
Contact: Adrian Wagstaff Quoting Ref: AW4801

Quoting Ref: MB4800

Midlands/S.West to £26,000
Twelve months post graduate C and DOS
development experience will open the door to two
of the best projects currently available in the UK.
You will bedeveloping leadingedge software used
worldwide. Needed are a good degree
qualification, MSDOS (pref in te rna ls ) and C
experience, wi th a desire to move into Windows
SDK, Device driver development Netware and
Windows NT. If you are looking the 'THE'
opportunity then look no further
Contact: AdrianWagstaff Quoting Ref: AW4802

London to £30,000
Real time video in WINDOWS, 30GByte real-time systems, object oriented design and development,
sophisticated GUI front ends. Sounds amazing doesn't it? Well it is! If you are a young, bright software
engineer, have C or C++ experience from anaudio or video background and equally importantly, have a
real enthusiasm for video/audio systems or techniques this is the company for you. A highly creative
atmosphere within a thriving ground-breakingcompany for right minded people.
Contact: MikeJenkins

EmbeddedSQL
Middx to £25,000
This company's product makes extensive use of
Gupta SQL Base, asan application where speed is
particularly important they use C and API rather
than SQL Windows. They are very keen to recruit
an experienced embedded SQL developer with at
least 1 years post graduate experience. Although
experience of Gupta's API would be ideal, cross
training wil l be available. In re tu rn they offer a
challenging yet pleasant working environment
including an advanced training and career
development programme.
Contact: Simon Drew Quoting Ref: SD4805

Quoting Ref: MJ4806

Senior Analyst
Programmer

City £30,000 + Bankbens
Prestigious North American International bank
have an urgent requirement for a Senior
Analyst/Programmer with 3-4 years experience in
C/C++, Unix and Sybase. Exposure to Visual Basic
would prove useful, as would experience in the
financial sector covering derivatives, fixed income
and equity products. The position w i l l involve
providing development, maintenance to various
departments in the LondonOffice.
Contact: Mark Bamber Quoting Ref: MB4804

GU ITeam Leader
City £26-£32,000
As the leader in the field of information assimilation and dissemination this company can offer unrivalled
opportunities for career development and technical challenge. They are recruiting for an experienced GUI
developer with 3 years or mo re experience of C/C++ and SDK. In addition to your strong technical abilities
you should have some experience of leading a small team of developers. Experience of porting to Unix
would beuseful aswould experience of MAPI, VIM or other E-Mail technologies. In addition to anexcellent
salary they offer asuperior range of benefits.
Contact: Simon Drew Quoting Ref: SD4803

Formore informationplease call the relevantConsultant on 0442 231691daysor
0908 222909eves/wkends quoting the relevant refno.Alternatively send your cvto:
ExecutiveRecruitmentServices
BoundaryWay,HemelHempsteadHertsHP27RXor fax cv to0442230063.
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And so it came to pass, as the Winter
months drew nigh. The curious people of
England set their clocks back one hour far‑
ther than the rest of the world (in order to
be exposed to as little daylight as possible
andmakeworking 9.00 to 5.00just that little
bitmore depressing). And the great holiday
commenced celebration. And there was
muchmerrimentandjollity.
For suchwas the importance of the great

holiday that it required full two months
preparation. It wasXmasDay.
Yea and the Office Party, the logical con‑

clusion of Xmas Day,was in great profusion.
And at each office party there was muchmis‑
tletoe and holly, these being the symbols of
Xmas Day. For everyone knows that their
leaves are the same joyous hue as the face of
the devout Xmas Day celebrater. And there
were sponsoredvomiting contests. Group rib‑
ald songs. Minor indiscretions. And each

All acquaintances beforgot...
year to Sarah, the office receptionist, was as‑
signed the task of drinking too much port
and throwing prawn mayonnaise vol au
vents at unwelcome visitors.
And twas rounded off by the Traditional

Journey Home. A scene of much group ca‑
maraderie in which a coach (preferably a
stolen one, full of Japanese tourists) wended
its way through the suburban roads. With
full cabaret effect providedby the lads from
accounts giving their rendition of TieA Yel‑
lowRibbonRound The Old Oak Tree. Which
did please the Japanese tourists and the
coachdriver greatly.

But in the hearts of the men of EXEn‑
ders was great dread. For Xmas was also
the time of the Traditional Pantomime. At
which time they were required to don the
traditional hooped skirt, wig and pan stick
of the Pantomime dames. Truly there is a
high price to pay for International Fame As

A Software DevelopmentSoap Superstar.
Twas the age old tale of the lonely orphan

programmer, downtroddenby her threeUgly
Sisters. For they did force her to debug their
code throughout the night, in the cellar, on a
PDP-11. And lo and behold, there came the
handsome Prince Taligent on his stallion,
Pentium, to whisk her away from the toil and
misery. ‘Whatbeautifuldialogs shallwemake
together my darling.’ Oh, twas moving. And
they all lived happily ever after. But not be
fore they hadsungmerrily and danced to tra‑
ditional pantomine song.
And lo, Xmas Day had at last passed.

And yet another festival commenced. This
time to welcome the arrival of the New
Year. And there was much merriment and
joy. And not least amongst these joys was
the comforting thought that there was full
10monthsuntil the gruelling build-up to the
next Xmas Day. Bah Humbug. M

071287 5000

clifts@dotexe.demon.co.uk.
Wewelcomeletters,opinions,
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AreMemoryBugs
Lurking in YourApp?

There aremany quality add-ondebugging tools that catchabroad
rangeof bugs, includinginvalidoperatingsystemparameters,
resource leaks,andmemory errors. However,because these tools
detect suchabroadvariety of errors, their depth andvigilance in any
single category of error islimited.SmartHeap isdifferent.First,
SmartHeap isexclusively dedicated to the category of bugs that are
the hardest to track down: heap-relatederrors. Second, to deliver the
utmost in memory error detection, SmartHeap implements the heap.
Because it implements the heap,SmartHeapknowswhat heap data
structures should look like.Consequently, SmartHeap is the only tool
that knows exactly when andwhere heap corruptionhas occurred.

MemoryAccessErrorsDetected
Overwrites beyondend of allocatedblocks
Underwritesbefore beginningof allocatedblocks
Overwrites over internalheapdata structures
Wild overwrites via variable-size allocationguards
References todata in uninitializedallocations
Writes into freed allocations
Referencesto data in free allocations
Double-frees
Referencesto free blocksby deferringfrees
References to non-shareddata owned by another task
Changes data in allocationsmarked“readonly”
Premature frees (allocations can bemarked“no free”)
Resizingof allocationsmarked“no realloc”
MemoryLeaksDetected
Allocations not freedat endofprogram
Leakageat other points in programthroughAPI
Leakageof designatedgroupof allocations bycheckpoint Jv

q
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SmartHeapMakes
YourApp Faster,Too

SmartHeapdoes not stopwithexhaustivememorybugdetection, it
implements the runtimeheapaswell. In CandC++applications
runningon virtual memory systems,malloc andoperator new impact
performancemore than any other factor. SmartHeap’s proprietary
algorithms deliver unparalleled malloc/new performance in Windows,

KS

better resultsbyusingSmartHeap’smalloc/newtoautomatically route
smallallocations belowaparameterizedthreshold to anextremely fast
fixed-sizeallocator.Or usemultiplememorypools to improvelocality
andfurther eliminate fragmentation.AndSmartHeapcanbelinked
intoyour application inminutes ‐ without source changes.

SmartHeapis 3- 60X Faster Than C o m p i l e rmalllocs
Testedona4MB,331 “486 SXrunningWindows3.1 0 0 8

25000 (1.1MB) 45000.calls(2.3MB) 60000calls (3.1MB)
Number of allocations, varying randomly in size between 8and

100bytes, that result from randomly interspersedcalls to
malloc, realloc and free [in proportion 3:2:1 respectively].

Here’sWhat UsersSayAbout SmartHeap
“Here's another essential[tool]that is virtually unnoticeableonceyouveaddedit,
but it savesyou and your customers time, In debuggingmodeSmartHeapperforms
everyform oferrorcheckingt ha tI knowof(andI didwrite the book onthis). This is
agiant time saverbecause it willfindthekindofbugs that are very difficultto
discover, andpractically impossibletotrack down the causeof. Yet SmartHeap
serves them uponasilverplatter (actually in aMessageBox).”

MicrosoftSystemsJournal
DavidThielen
March1994

“Even when not in lowmemoryconditions, wefoundthatfor test cases that involved
largenumbersofsmallobjects, theperformanceof theapplicationwith SmartHeap
wasmuchbetter. Wearepleasedwith the choice ofSmartHeapandhaveadopted
it asourdefaultheapmanager.”

KenBurgett
Xerox GroupCommunications
September 13,1993

“This ismyfirsttestimonial infouryears; rarelydoI run acrossatoolthat so
completely solves aproblemthat I cannot imaginehowwemanagedwithout it. Prior
togoingto beta, SmartHeapdetectedoveradozen uniquememorybugswhich were
missedby[leadingdebuggingtool]. Twoof these were insidiousmemoryoverwrites
whichshowednosymptomsonourdevelopmentsystems.After lookingat them, I am
certain that they wouldhaveblownupduringBeta, wouldhavebeen impossibleto
reproduce,andwouldhavecausedanextremelypainfuldelay in our release.”

WarrenStringer
TestDrive Corporation
November2, 1993

“RelinkingwithSmartHeap improvedtheoverallperformanceofLucid3-Dfor
Windows by67%- andmanyoperations areliterally40-50timesfaster.SmartHeap
isanexceptionally welldesignedproduct.”

RobertDuffy
LucidCorp.
November2, 1993

LeamwhySmartHeap is alreadyusedby industryleaders includingWordPerfect, IBM,
Autodesk, Lotus,Sybase,HP,Symantec,Microsoft,Knowledgeware,Borland,Claris, Informix...

Call, Fax,Mail or EmailToday for FreeWhite Paper,
Sample ErrorReports,andBenchmarks

Tel (071) 833 1022;Fax (071) 837 6411SystemScience
SmartHleap isatrademark ofMicroQuillSoftware Publishing, Inc.Allother brandand product names are trademarksor registeredtrademarks ofthe i r respectiveholders.

MicroQuillSoftwarePublishing,Inc. 4900 25th Avenue NE Suite 206 Seattle,WA98105 USA 206-525-8218 Fax206-525-8309 devtools@microquill.win.net CIS70751,2443
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If you want to be
in client/server
tomorrow, we
can jumpstart
you today.
Getting to client/server is a grea t m o v e
for developers. Powersoft™ makes it
easy w i th a n e w Jump-Start client/server
k i t for Windows. It has everything you
need to c o n v e r t your existing xBase
datafiles to a multi-user RDBMS and
begin developing powerful client/server
applications quickly and easily.

The client/server Jump-start kit contains
PowerBuilder Desktop, a desktop
version of Powersoft's award winning
PowerBuilder® Enterprise, ERwin for
PowerBuilder Desktop, a powerful data
modelling and data pipeline tool to
c o n v e r t .dbffiles t o Watcom™ SQL,
a three user Windows version of the
Watcom™ SQL relational server and
Power Viewer, Powerso! nd-user
reporting tool. A l l for only £435!

The FUNCky function library - n o w
there’s a new PowerBuilder specific
FUNCky Library, teamed with a copy
of PowerBuilder Desktop, for only
£299. FUNCky adds more than 500
xBase functions to PowerBuilder’s
PowerScript language.

Lotus Notes - another g r e a t companion
for PowerBuilder Desktop. At the
grea t price of £365 we've bundled
PowerBuilder Desktop and PowerBuilder
Library for Lotus Notes. This allows
PowerBuilder developers to crea te

client/server applications that seamlessly
integrate both Notes and SQL data.

The Watcom™SQL database underlies
all of Powersoft’s tools. It offers g r e a t
performance and scalability. Multi-user
server versions available for Windows
N T, OS/2, NetWare, Windows for
Workgroups, LANtast ic and Personal
NetWare. Prices range from £265
to £3,645.

* Components of the software bundles
are available priced individually.

For m o r e information call:
OBS Software Limited = 0 8 1 994 484
SoftWerk UK 01440 73012
System Science Limited §071 833 102
Al l trademarks and registered trademarks are the
property of their respect ive owners .

Powersoit


