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

If you’re bu i 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 -
cri t ical applications, y o u
need a tool w i th the power
a n d scalability 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 he Galaxy Application
Environment” from Visix.

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

Galaxy's object-orientedarchitecture offers unprece‑
dentedAPIdepth and breadth to liberate C and C++
developersfrom the constraints ofplatform-specifictoolkits

Bu i l d 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 l ine of code. You can easily
suppor t a l l y o u r target plat forms
w i t h o u t struggl ing w i t h mul t ip le

With Galaxy
you can focus
onbuilding the best applica‑
tions possible, insteadof
compromising on features
to makeportingeasier.

toolkits or supporting separate develop‑
m e n t teams. Best of all, 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 n a t i v e 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.

Bu i ld i t r i g h t
You'll bui ld it right because we’ve bui l t
it r ight . Galaxy specifically targets
the needs of high-end professional
developers by providing a compre‑
hensive set of object-oriented libraries,
distributed services, and visual tools
i n t o a cohesive, multiplatform devel‑
opment environment. Galaxy n o t only
provides a powerful G U I builder, but
also includes a r ich set of platform‑
independent abstract 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 i t w i t h Galaxy
From financial services to manufac‑

turing, Galaxy has exceeded
the expectations of even the
most demanding developers
and w o n the praises of the
compu te r industry press
and analysts. Galaxy archi‑
tecture has proven itself in
hundreds of real wo r l d
environments‐J.P. Morgan,
Xerox, IBM, Legent, a n d
m a n y others are us ing
Galaxy today to build their

mission-critical applications.

“The best cross-platform
‘generator that we saw.”

Ovum Ltd . ,Augus t 1994

: | Winner
- Outstanding Product

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
ki t and a current seminar schedule. Or,
if you prefer, send us your request by
fax to 071.753.2720.
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C M P cis r e a j a d b r n e u s a t e e a t i g u n e r t e s n g i v e l i a n t paidest o n d a t i n s

When things gowrong blame the tools, say the fools in
their glass houses.More often than not it’s the users
themselveswho don’t understand their software.

News R e v i e w . . .R a a a E n e e oe e a i a
Anew and important event in the software development
diary. PlusDEC’sbillions, of instructions per second that is.

PCUCENOWSs i s c s n t m a s r s s e e n s s t e i s r e s a c s e ns e n v i i c e n se i n
32-bit C/C++ code generator for NT and OS/2. Plus
Motorola’s suite of development tools for PowerPCunder
Daytona.

FEATURES
Cover Feature -Serial killer ........:ssssssseeee14
The goal was seamless access to modemsacross the
network. But, asDavidMery discovered, things don’t
always go to planwhenworkingwith NTAS.

Chicago. Can you handle it? . . . . . . . . . 0 s s s s s s 0 e w i 2 0

The constraints ofWindows 3.x is putting severe
restrictions onWin16 programming.With Chicago, all that
should change. Cliff Saran explains the changes you will
have to make to your applications.

Windows for the faint-hearted.........P e a r t28
If you are still struggling to portDOSapplications to
Windows,MichaelCovington has some advice.

OBJECTIVE
Newage, ViSUalAGe.......sssssssssseseennedO
Alan Flower discoveredhe could buildaDB2client for
OS/2 in 20minutes.With C++ it would have taken four
days. Howdid he do it?

B R I yas o u s s s upace sesnnnsetunsscxucanaconansvvennernenoenesOk
TheWindows for Workgroups API can be used to build
powerful network applications and fabulous games. Bruce
Formanexplains how to write two-player Battleships.

LOOKINGAHEAD
The fuZZyMAN COMERN... . . . . . s s s s e s s s e s e e s s e s s e e s e e s e e eD O

One day wewill havemachines to cut the lawnandput on
the ‘barby’. Science fiction? Not really, explains Kevin
Yeandel. Fuzzy logicwill enable suchmachines to work.

SOFTWARETOOLS & TECHNIQUES
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Objects Of Vale ....ccerecasescsescsssssssserssserssrecssenseeOl
After muchheateddebate anda spate of letters, Francis
Glassborow returns to the subject of objects and their
values in CandC++.

OOP for the M a c . . .cean thb iae rnnOA
Apple regular PaulSmith is joined by Jon Lansdell in this
month’sMac columnwhich reviewsCodeWarrior and
ObjectMaster.
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PeterCollinson discusses the changes in NFSversion 3.

Noneed for Unix: Motif for PC..........00o u s 70
Unix isn’t the only platform onwhich to developMotif
applications. NiallMansfieldfinds that even DOSis viable.
This monthhe reviewsDesqView/X.

P = S S DEVELOPERS’ CORNER

Ctrl Breakc d c c c c c c s s e v s e c c a s s s s s s S s a v e s t i a f v a t i t e v e e t e t e n a
After lastmonth’s success onthe virtual highwaywe‘hit
the hut’ and try a revengeful recipe for choc-chip cookies.
Plus another Eric Deesoncracker...
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SMTP is pretty restrictive. It can only sendASCII andeven
that’s limitedby file size. PaulRichardson introduces
MIME,multimedia email to complement it.

BOOK ROVIOW c c s i s i i c c t c i c c s t i c n n c i o n ,

Something for those of you who are fed up of hearing the
gospel according to Unix gurus, reviewedby DavidMery.

Career D a v e l o p i n entl isciscnccscatecsscancemivsrecnoess 96
Fairness for the fairer sex.
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While Client/Server may bethe buzzwordof the 90s,Alan
Hambrook of the DodgeGroup believes it cannot simply
be treated asMeccano and strapped onto existing legacy
code.
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Jules contemplates a drive-by-wire motorbikeand finds it’s
far too easy to fall off...

LOTS i i t s s n yaiecca tinea a a a h v a l i e e n Geel
UnlikeC/C++, some languages can returnmultiplevalues.
MS replies to ‘disappointment’ with VC++.
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COMMENT

User Unfriendliness
If you'd never driven PB
before, would you get =X
into acar and assume you
could? Thousands of users
each year make the same
naive presumptions about
Windows. They are equally

stupid and equally dangerous

It’s the end of the month and your salary is
due. Inevitably they, that is, the people who
are responsible for doing the payroll, will
get some of i t wrong, they always do.
They’re only human after all. The problem
for them is that they use computers. Com‑
puters shouldn’t make mistakes. Yet, by
some mishap, the payslip at the end of the
month is completely screwed. A quick call
affirms the worst: ‘It’s on the system. No
one told us you were supposed to be paid
this month.’ Their first reaction is to blame
the computer. ‘Oh the system went down...’
That particular excuse seems to bewearing
thin now.

Nine times out of ten it is the user him‑
selfwho is at fault. Computers only do what
they are told. Okay, nothing in life is 100%
guaranteed, the process of developing qual‑
ity software has significantly reduced the
likelihoodof actual programerror.
The problem lies with the users them‑

selves.They assume that because they can’t
make the software do what they want, this
must be the fault of the software. It never
occurs to them that they may be in the
wrong. They press DEL and wonder why
their file has disappeared. They organise all
their work in one directory, the ROOT di‑
rectory, don’t back up and scream and
shout when they lose something or the net‑
work crashes. They'll press the big red but‑
ton and wonder why the world has
disappeared. Without amoment’s thought
they dial Tech Support, hassle the guy at
the end of the line, wasting his valuable
time for somethingwhich could be gleaned

RICHARDSON)
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from acasual peruse of themanual.
Such people, these, the ignorant user

community, are the cause of software com‑
panies charging for technical support. They
expend valuable resources, sit vegetatively
in front of their terminal or PC, mistakenly
believing that the only job of aTech support
person is as their personal servant, helping
themget onwith their own job.

Unfortunately for the commercial soft‑
ware developers, such users are on the in‑
crease, spreading cancerously as more and
more people become computerised. Ease of
use, the GUI, Windows, Mac, have made
the phenomena grow to almost epidemic
proportions.

In fact, it is the GUI which is at the root
of the problem. People are sold the idea on
the pretence that it is easy to use. The Mac
is easy to use; Windows is easy to use: so
long asyou know how to use them... That’s
the point. Without adequate training no one
can be expected to master an environment
ascomplex asWindows. It is far easier for a
developer to teach the intricacies of a be‑
spoke software system than attempt to ex‑
plainWindows to anewuser.

Let’s face it, for people who haven’t used
a computer before, five or so DOS com‑
mands will be all they'll ever need. That,
and the keystrokes for working the bespoke
software, should keep them happy for
years... Or until they happen to see a copy of
Windows running.

Training is the key. Without effective
training, software may as well be useless,
still shrink wrapped, gathering dust on
someone’s bookshelf. The GUI has reduced
the emphasis on training. Almost every PC
today comes with Windows preinstalled. Al‑
most anyone can run Windows. The situ‑
ation is akin to driving aVolvo... The user is
givena false level of security, pushingWin‑
dows harder, driving faster and faster until...
Crash. When something does go wrong,
when the Volvo crashes, the chance of seri‑
ous damage is increased greatly. The user
is given enough rope to hanghimself.
It’s time for companies adopting com‑

puter systems to take effective training seri‑
ously. Only then can they see a return on
their investment. Good training will reduce
the strain on overworkedTech support staff.
Perhaps, one day, software companies will
stop charging for their support services.
The onus is on the user community to adopt
amore mature attitude to software.

Ciiff Saran
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or Win Std
Visual Basic 3.0 for Win Prot
Comms Lib/Win
Network Library/Win
PDQ Comm for Windows
Agility/VB
Btrieve for Windows
CodeBasic 5.1
Controls for Btrieve
Integra VDB/VB, Client/Server
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Symantec C++ 6.1 Std
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TopSpeed C/C++ Prof
Turbo C++ 3.0
Turbo C++ Visual Ed. for Win
Borland C++ 4.0
Borland C++ for OS/2 1.5
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High C/C++ for OS/2
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Westock many i tems for which there
isno space in these advertisements.

taxes butdo include delivery in mainiand
UK. Please check prices al time of order ">
asads are prepared some weeks before ‑

publication. This page lists some
products~call usfor acomplete

price list. ORDER BYPHONEWITH
YOUR CREDIT CARD |

(0364)6541005
FAX: (0364) 654200 |
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£115
£135
£99

£665
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£105
£240
£260

£360
£45

£225
£390
£190
£260
£140
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£39
£160
£95
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£130
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£95
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£240
£89
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£259
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£509
£209
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£370
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£480
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£325
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ObjectPro from Trinzic
Are you developing client/server system:
for Windows and can’t quite find the righ
tool for the job? What are you are lookin:
for? A visual development environment
with editors, viewers, browsers,
debuggers? Fully object-oriented
language and repository with
inheritance, specialisation and
encapsulation? Class libraries to enable
reuse of components among
applications? Fully interpreted for ease o
development and debugging? A code
generator which translates the complete
application into Cwhich is compiled wit
your Microsoft, Borland or Watcom
compiler to producea fast, small
application which you can distribute
without paying royalties? Sounds too
good to be true? ObjectPro offers all this ~
and more. If the cost of£2995 doesn't
put you off then call usfor further details. ©

List & Label 3.0 from Combit
If you looking for a flexible, powerful
report- and label generator to include in
your program then call us for more
details about the new version of List &
Label. It includes afull WYSIWYG :
designer which your customers can use ‑
to design their own reports, supports :
graphics and barcodes, etc. You feed in ©
the data, so itis completely database‑
independent. List & Label for VBis £279,
List & Labels Pro includes both VBX and ©
DLL so it can beaccessed frommost |
languages and costs £395.

VISUAL BASICFOR
MSVisual Basic for DOS Std £96 |
MSVisual Basic for DOS Prof £230 |
Comms Lib/DOS £115 §
Network Library/DOS £80 |
PDQ Comm £65 5
Btrieve 5.1 £365 |
CodeBasic 5.1 £140 |
db/Lib Prof 3.0 £195 §
E-Tree Plus £165 §
VB/ISAM MU £150 |
Vbtrv for DOS £120
Elltech’s GUI Toolkit £125
Fastgraph £160
Graphics QuickScreen £105
Graphics Workshop £105
GraphPak Pro £99 |
GXGraphics 3.0 £155 |
Compression Plus £130 &
Compression Workshop £110 |
Microhelp Muscle/DOS £155 §
PDQ £110 |
Printer Plus £185 |
ProBas 5.6 £169 |
QuickPakProf 4.1 £145 §
QuickPak Scientific 3.0 £105 |
QuickScreen 4.0 £105 §
TSRific ‘

Canvas.h++ £340
Control Palette 2.0 £135
Data Entry Workshop £135
DataTable £249
Diamond Toolkit £310
IC Image Control 1.1 £325
KPWin++ £600
LEADTOOLS Prof £520
M.4 £685
Magic Fields £260
MSVisual Control Pack £69
PCX Toolkit for Windows £155
ProtoGen+ £220
SafeWin 3.0 £190
TXText-Control 3.0 £1160
Win/Sys Library £105
WindowsMaker Pro 5.5 £750
Zinc 3.6 for Windows & NT sites

BASICC OMPILERS |
BBC BASIC-86 Plus £75 |
CA-Realizer2.0 (Win) £190 |
GFA-BASICforDOS £80 ©
GFA-BASIC for Windows £80 |
GFA-BASICforWin Compiler £54 |
PowerBASIC (DOS) £110 |
PowerBASIC Pro (Win&DOS) £225
TrueBASIC 3.0 £88 |



NEWS REVIEW

Access speaks
Those of you who are considering undertak‑
ing software development in MS Access
should visit the Access Developers’ course
being held at Windows Expo at Olympia II,
London from 1stto 3rd November.Therewill
be an Access Developers’ conference and a
‘live’, ongoing demonstration in whicha ‘seri‑
ous’ business application is built usingAccess
together with several third party development
tools such as InfoModeller. Along with dis‑
cussions of the MSJet engine andODBC, the
demo will also show how to ‘upsize’ to SQL
Server and master the final code on a CD‑
ROM. Subscribers to EXE can obtain a 20%
discount on the conference fee of £395. Phone
IT Eventson0256 381583 for details.

Commuter heaven take II
Spikes Cavell has reported that teleworking
in the UK is on the increase. Of course, every
EXE reader is already well aware of this fact
having read the Commuter Heaven editorial
in our August issue. BT estimates over 2.5
million people work from home, rising to 4
million by next year. People who spend four
out of five working days at home are £15 per
week better off according to Spikes Clavell.
Additional benefits includemore leisure/fam‑
ily time and less exposure to stress and ill‑
ness. In fact, Spikes Cavell has revealed that
the UK government is in the process of con‑
ducting surveys into teleworking to reduce
urbantraffic congestion. SpikesCavell can be
reachedon 0635 550449.

GUI Builders hit $1billion
Ovum just reported that sales of GUI-build‑
ing tools, in Europe and the US, will ap‑
proach $1 billion this year. Rosemary
Rock-Evans writes about these tools in the
report ‘Without themmost peoplewould not
have the skill to build GUI-based applica‑
tions’. The study describes the market for
these tools as not only including ‘the esti‑
mated2million serious software developers’
but also an increasing number of power us‑
ers. In another study, Ovum has defined ap‑
plication adaptability as a very important
criteria for 4GLs and client/server tools
evaluations. Ovum is on 01712552670

Very largedatabase lab
Sybase and HP have just formed a VLDB, a
very large database, engineering laboratory.
The aim of the lab is to create environments
capable of handling databases of several ter‑
abytes. UnixbasedHP 9000T500 servers will
run Sybase SQL Server. Parallel multiple
taped are used for backups, speeds in excess
of 20 gigabytes per hour have been reached.
Sybase is on 01628 597100
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Do y o u feel lucky...
Take abreak from the relentless pursuit of creat‑
ing fabulous software. EXE is giving you, the
software developer, a chance to compete forC E R R a y your rightful place at the top. The EXESoftwareEXE Developers’ challenge will bring together the
cream of UK software developers to compete
head-to-head against the best in Europe. Thepapper venue for this new and important event will be

\) OFTWAR E the Sandown ExhibitionCentre in Surrey during
the Software Developer’s Forumtaking place be‑

D E F p E tween February 8th and 9th.
The challenge will comprise a substantial

C ? . software development project to be undertaken
9S by a two or three person team which must be

completed within the allotted time, probably
eight hours. The project itself will form a real

world solution for a charity or other non profit making organisation to be nominated by the
organiser at a later date.
Teams wishing to enter the challenge will be able to obtain sponsorship from suppliers of

development tools. They will be required to select a development tool of their choice with
which to complete the project. Afee of £1,000 will be required by each participating team, al‑
though this should be offset by sponsorship. Pleasenote, in the name of ‘fair play’ employees
of sponsoring companies will be unable to compete.

It is hoped that the EXE Software Developers’ Challenge will attract a diverse range of
teams and development tools. The challenge is intended to demonstrate the skills of inde‑
pendent teams and the flexibility of the software tools they use. Each team will be provided
with identical PChardware which will be connected via a standard LAN to aback-end SQL
database.The project is expected to test the ability of the team and its preferred development
tool at producingGUI-independent and database independent code. Speed of the finished ap‑
plication, ease of use and extent of documentation will play an important role in judging the
overallwinner.
Visitors to the show will be able to witness first hand the way in which comparable devel‑

opment tools performunder the pressures and restrictions of the competition.At the end, the
team with the best completed or near-completed project, as judged by the panel of leading
figures from the world of academia and commerce, will be crowned in glory and receive the
respect due to Europe’s most talented software developers. The development tool used by
the winning teamwill also be recognised.

So, if you like a challenge, speak to EXE.We have prepared a detailed information pack
complete with application form and everything you need to know about the EXE Software
Developers’ Challenge. This can obtained by phoning Suzanne Chamberlain at the EXE of‑
fice on 0712875000.
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Hope for IT industry
In a recent report, Dataquest has predicted the end of the recession for IT compa‑
nies. I t ’s annual Exeantive Spectrum report estimates growth in the European market
of 0.7% during 1993 representing revenue of $141 billion. Dataquest predicts that
as more and more countries emerge from recession, growth in IT wil l settle around
5%, taking into account the recent price wars that have been occurring. Sustained
growth of between 5% and 6% is expected unti l the turn of the century.

Lucy Docherty, the report’s author commented, ‘Although the major players are
continuing to build on their market share, the traditional IT markets are collectively
declining in revenue terms.’ She warned of lost opportunity for those companies
who do not react to emerging technologies. ‘Those companies that are not already
involved in emergingmarkets, which will see the most growth in the next few years,
will have lost a major opportunity to boost their IT revenues.’
The report pinpointed several such areas includingAccess networks, video con‑

ferencing, handheld computing, high speed networks and digital signal processing.
In decline are fax machines (-20.9%), printers (-20.6%), desktop PCs (-14.6%),
modems (-11.0%) and midrange systems (-9.9%). Dataquest is on 0494 422722.
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CRYSTAL REPORTS

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

New Crystal Reports 3makes it faster and
easier than ever to design, print and
distribute reports. You can easily transform
complex data, diagrams and tables in to
reports that are, literally, crystal clear and
presentation-ready. It's sogood that

Microsoft includesCrystal Reports 2
asa key component in

? Visual Basic Pro 3.

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

oO the “look” ofareport in the
Print PreviewWindow.
D Data Views give
intuitive field names and

D Fine Tuner for tweaking

can hide formulae and
links.

dDDrag & Drop,
FormattingRibbon+
Selection Lasso to speed

NS report design.
D Mail support (VIM,MAPI)ondistributes reports via e-mail.

se ACnated SCL.DeterAewess,AetocacedPournres.

DatabasereportingmadeCrystalcl

Orders Report

Report Printed

Amount

€2,058.00
£2,242.00
3,065.00
£5,568.00

£12,933.00

£2,496.00
#434000
£3,872.00

£10,708.00

POC Drab sce

» Cross Tab reporting allows spreadsheet‑
style comparative analysis.
»DMore PC data access - Use the same
intuitive interface to query/report on all
supported databases: ASCII, Access, Excel,
DB2/2,dBASE, Paradox andBtrieve.
» OLE 2.0 compatibility - include graphics,
tex t or tables from other software.
» Two pass reporting.
D Export formats facilitate information
transfer. These include RTF,WordPerfect,
Word, Excel, Lotus 123, ete.

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

Databasereportingmade Crystaldeat.

Crystal Reports (RPT)
Data Interchange Format (DIF)
Excel 2.1 (XLS)
Excel 3.0 (XLS)
Excel 4.0 (XLS)
Lotus 1-2-3 (WK1)
Lotus 1-2-3 (WK3)
Lotus 1-2-3 (WKS)

{columns of values

dDFree copy of TrueGrid 2.
» SQL data access for IBMDB2/2,Gupta
SQLBase,Microsoft SQL Server, NetWare
SQL, Oracle and Sybase SQL Server aswell
asany ODBC-compliant databases.
D Dictionary builder for buildingdata
dictionaries in simple DataViews.
D 30 extra Print EngineCalls for optimal
report production at runtime.
D)Customisable Print Preview window.
» Formula Editor lets you add your custom
functions.

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

Abbey View
Everard Close

St Albans ALI 2PS
Tel: 0727 811999 Fax: 0727 848991

> CIRCLE NO. 713



NEWS REVIEW

London, Internet free zone
Several UK Internet providers have agreed
to opena neutral point of interconnect code‑
named LINX (London Internet Exchange).
Locatedat the LondonTelehouse, it will pro‑
vide a single line which then interconnects
each provider’s router. LINX is hosted at
PIPEX’s main London POP, but other mem‑
bers include BT, Demon, EUnet and UK‑
ERNA/JANET.PIPEXis on01223 250120.

BIPS
DEC is poised and ready to blast once again
into the world of the ‘hot chip’ with a new
generation of DEC Alpha processor. The
AXP 21164 is, according to DEC, theworld’s
fastest microprocessor. It can achieve in‑
struction throughput of up to 1 billion in‑
structions per second.The 300 MHzversion
has a SPECint92 estimated at 330 and 500
for SPECfp92. DEC claims it’s up to three
times as fast at integer operations as the 100
MHz Pentium and floating point perform‑
ance is three times as fast as the 100 MHz
PowerPC604.

Paradox conference in London
The EuropeanParadox conference is sched‑
uled for the 28th and 29th November in Lon‑
don. It will cover both Windows and DOS
versions of Paradox and also focus on cli‑
ent/server technology. Philippe Kahn has
recently been re-elected for another three
year asdirector of Borland, sohe may drop
by. The £495 price includes a code disk
and... a T-shirt. The organisers are Paradox
Users Group (0181 7881454) and Richplum
(01980 630032).

Delphi in UK
Delphi is not aGreek city, neither aBorland
product (where have you read that, I won‑
der?) but the name of a big US Internet
provider that arrives in the UK. For the
launch, David ‘Wavey Davey’ Winder, an
‘Online Jockey’ or OJ (a brand new acro‑
nym) will animate the DelphiTreasure Hunt
game. To join Delphi costs a minimum of
£10 but there’s no surcharge for 14.4 Kbps
modems.Delphi Internet is on01717577080
or can be emailed at uk@delphi.com.

Windows 3.5 is 94
Microsoft stated that the official name of
Chicago will beWindows 95.Just a few days
later, it announced Windows NT 3.5, for‑
merly known asDaytona. Soto make things
clear: NT 3.1was in fact onlya first release,
the second release’s complete name is Win‑
dows NT Workstation v3.5 and Windows
NT Server v3.5, and Windows 4.0 is no
more. Microsoft is on01734 270001
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What’s driving Client/Server?
IDC predicts that cli‑
ent/server technology
will be the ‘most impor‑
tant trend for the rest
of the decade and be‑
yond year 2000’. Be
tween 1993 and 1998,
the European market
will more than triple
from US$985 to
USS$3,429m (see graph
alongside). This year
60% of European IT us‑
ers believed that they
have a_ client/server
strategy compared to
35% in 1992. The fig‑
ures vary from country to country. Germany has the lead with 63%, UK follows closely with
62%, France (54%) and Italy (45%) are at the bottomof the list.
The problem with trend analysis concerning new technologies is that words are often

loosely defined. As soon as a technology becomes fashionable, new names become buz‑
zwords that are used for every new commercial offer. Look at what happened to object ori‑
ented over the last few years; now it’shappeningtoclient/server.

IDC fights some common myths generated by all the hype. First, only some companies
use client/server. According to IDC, all users are in the process of going to client/server
technology. They are at one stage or another, somewhere between having loosely connected
clients and servers up to distributed application and finally to a ‘100% client/server way of
computing’. So if only 60% of users think they are in the process, 40% are somewhere on the
path but haven’t realised it yet! Another myth is expecting a cost reduction by moving from
traditional software architecture to client/server. IDC believes it will reduce hardware and
software costs but at the same time the IT staffing and support will account for half the over‑
all cost.

So, what is pushing user towards client/server or what is making them realise that were
already using this technology? What is the real drive beside obvious reasons such ashaving
more flexible solutions and using the power now available on each desk? IDC’s answer is:
‘psychology’! People consider that having a number of independent components (clients and
servers) cooperatingexactly matchthe idealof human relationships. Since reachingthe ideal
communication between humans doesn’t seem possible for the majority of us, maybe IT us‑
ers are trying toachieve anideal in their IT solution?The flexibility ofnetworkedclient/serv‑
er solutions is also considered best to follow the evolution of the organisation. People are
movinga lot in companies today. anda software system ‘should support this trend of organis‑
ational behaviour’. IDCClient/Server Software Centre is on0104531186344

Software Development ’94
The Software Development 94exhibitionwill move this year to Birmingham.The show is be‑
ing held at the NEC from the 22nd to the 24th of November. It will focus on development
products and software services for multi-platform environments. Bleinheim, the organiser,
expects a ‘high level of senior managers’ aswell asthe traditional crown of specifiers, project
managers and developers.

Over 100 exhibitors are expected to show their latest software tools. Some of them will
take this opportunity to launch new products. For instance,Clarionwill present its new devel‑
opment tool for Windows; Hitachiwill announce asystem dedicated to develop and exploit li‑
braries of reusable software components andMercury Interactivewill launchTest Director, a
QA management tool that fit in its automated software testing suite.

During the three days, EXE will sponsor a programme of seminars about technical and
strategic issues of software development. The technical ones will cover topics such asOS, in‑
teroperability, QA, database technology andVisual Basic.The strategic ones will concentrate
on development issues such asrapid application development, business benefits of OOT and
how tomaintain software quality. BleinheimOnline is on01817422828
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CA-Visual Objects is Shipping !
Rhino Publishing L t d is the preferred CA-Visual Objects &CA-Clipper Specialist

Buy CA-Visual Objects now
andget it for nearly halfprice!

The pre-release version of CA-Visual Objects’ is available now
from Rhino Publishing at £425. The list price for the full release
will be£745. The pre-release price includes documentation and an
upgrade to the full version when it ships. Purchase the pre-release
from usand get acopy of Oodles (our CA-Clipper® 5OOPS
extension ) and three months membership to our Visual Objects
user group, this bundle is only available from Rhino Publishing.
By purchasing now you get to start your projects sooner and start
on your learning curve right away, you also save £320.

Wehave been using the pre-release for afew weeks, it looks like a truly
great product and is certainly everything Computer Associates promised it
would be. The language is a natural extension to the CA-Clipper language
so you don’t need to throw away years of xBase knowledge.

CA-Visual Objects and
CA-Clipper Training Courses

As the only current Computer Associates Training Partner for CA-Clipper
and CA-Visual Objects in the UK we are pleased to announce five new
courses. Rhino Publishing runs all of the CA-Clipper and CA-Visual
Objects scheduled courses at Computer Associates training offices
throughout the UK. Eachdelegate has amachine and printer (except for
seminar style courses), in addition, the trainer has amachine with a barco
projector. Al l courses are given in a friendly, and lively manner where dele‑
gates are encouraged to ask questions and interact.
e new! Conversion to CA-Visual Objectsfor Windows
new! CA-Visual Objectsfor Windows Part 1
new! CA-Visual Objectsfor Windows Part 2
new! Networkingwith CA-Clipper 5.x and CA-Visual Objectsfor
Windows

e new! Object OrientedProgrammingfor CA-Clipper & CA-Visual
Objects.

Weare still running the regular CA-Clipper Part 1and CA-Clipper Part 2
courses.
Contact us for course outline and scheduled dates.

AS-400 Connectivity
With FileT/PC - AS/400 Data Access Library
Maximise the performance and capacity of your AS/400 with FileT/PC

© Reduce data access times by 10times and more
Improve processor capacity by 250%

© One Customer reported that their data access time went from 10minutes
to just 19Seconds FileT/PC gives interactive PCapplications written in
C /C+ , Visual Basic, Clipper, & more, the Fastest access available to
remote data on the AS/400.

FileT/PC offers:
e Easy program integration

Performs all data conversions
Automated record format translation
DOS,Windows and OS/2 support
FileT/PC requires no additional host code

We offer a complete service :‑
e Add on Products
e On-site training © One-to-One tuition
e Conversion courses from other languages
(COBOL,Basic,C/C++ , etc)

e Consulting, Programmingand Conversions

For more information, Demo Disks or
free advice call: 0302 364861

CA-Visual Objects is afull blownproduct:
With its language roots firmly in the xBase world CA-Visual Objects is
fully object oriented (does not require oodles) and boasts a full native code
compiler allowing your applications to approach the speed of C/C++ but
without the worry of complex memory management. It includes an
IntegratedDevelopment Environment (IDE),Window Editor (Screen/Form
editor), Menu Editor, Report Editor, Source Code Editor, IconEditor and
Class Browser and muchmore. CA-Visual Objects allows you to write
Multi-Tasking, Multi-Document (MDI) andMulti-WindowedApplications
using an iterative process. Compilation speed is fast with the ability to exe‑
cute the applicationwithout a full link. It can produce stand alone EXE’s,
DLL’s and library files. Just like CA-Clipper the final executable is royalty
free. Because CA-Visual Objects has been built from the ground upasa
Windows database language it fully understands Windows and the require‑
ments of database applications. It can beprogrammed in the traditional
sense with familiar xBase commands or in the newer object oriented way
with classes andmethods. It supports DBF files, Various SQL Engines and
ODBC in the box asstandard.

The UK Visual Objects User Group
Wehave recently launched the UK Visual Objects User Group.
Members get amonthly newsletter, access to the User Groups BBS,
technical support (via the BBS) and adiscount on add-ons.
Membership costs £95 per year. First three months free if you pur‑
chase Visual Objects from Rhino Publishing.

VBX Support for CA-Visual Ob jec ts
News from the USCA-Technicon: Two companies have announced
products that allow CA-Visual Objects to use VBX libraries. This
will enable the ease of porting from visual basic over to visual
objects. Call us for further details.

Advantage xBase Server Version 3
Wehave just been appointed adirect distributor for Extended
Systems. You may purchase upgrades through us. Ask for our article
on “Client Server” for more on xBase Advantage or call us for more
details on Version 3.

FileT/PC now supports:
e Clipper RDD
© Clipper ProtectedMode
e Visual Basic CustomControls
e@32 Bit OS/2 Version

DOS OS/2 Windows
CA-Clipper C i e : Gupta SQL
Windows CA-Clipper RDD IBMC Set++ = C/C++
CCE : DLL DEL
Visual Basic PowerBuilder
Quick Basic Visual Basic
FoxPro FoxPro
Microfocus COBOL Access
Clarion Paradox
Paradox

Free Mag - Database News
Weare giving away a free mag called DatabaseNews. It is full of product
announcements, tricks, tips and work arounds for database products. Our
September Issuewas the first mag to announce the Launchof Visual
Objects. Articles included: How to TBrowse atwo dimensional array,
ReducingMemory Requirementswith a Library Manager, explanation of
Query Optimisers, Clipper Memory Management, InteractiveVoice
Programmingusing Clipper, Foxpro and adiscussion of Client Server using
the Advantage xBase Server.

The mostpowerfulxBase language
now does Windows ! ! !

Rhino PublishingLtd, 86 Spring Gardens,Doncaster,DN13DJ Phone: 0302 364 861Fax: 0302 367 111



PRODUCT NEWS

NTtools for PowerPC
Motorola’s RISC Microprocessor Division
has announced its suite of Daytona develop‑
ment tools for the PowerPC. The SDK in‑
cludes the OS, the DDK and a native
PowerPC development environment (native
C/C++ compiler, x86 cross compiler, linker,
assembler and Win32-based debugger).
The NT Firmware kit is for porting NT
boot-compliant firmware to the PowerPC.
The HAL Kit enables a single shrink‑
wrapped version of Daytona kernel to run
on all 32-bit PowerPC platforms. The SDK
costs $195 until November 30 1994. Mo‑
torola can be reachby fax on01908 618650

Scaling upto SQL
Borland has enhanced SQL Links, its con‑
verter utility which enables developers who
use Paradox 5.0 for Windows or dBASE 5.0
for Windows to translate their scripts into
SQL dialect. Support for Interbase, Infor‑
mix, Oracle and Sybase/Microsoft SQL
Server is available.The converter gives SQL
applications bi-directional navigation in are‑
sult set or answer table, data ordering by in‑
dex, book marks, reusability and dynamic
manipulation of SQL data via ‘live’ data
source access. SQL Links 2.0 is being
shipped both with Paradox 5.0 for Windows
and dBASE 5.0 for Windows. Developers
with earlier copies of these product can ob‑
tain upgrade to SQLLink 2.0 for £20.

Speedier distributed Smalltalk
Release3.0 of HP’s distributed Smalltalk ex‑
tends ParcPlace’s VisualWorks to create a
distributed development environment. DST
Release 3.0 is compliant with OMG’s
CORBA 1.1spec. Several new tools are pro‑
vided such asa shared interface repository,
a distributed debugger and more applica‑
tion samples. The speed has been in‑
creased, especially the messaging speed.
HP DST release 3.0 costs £5,000 for a single
user (£10,490 when bundled with Visual‑
Works). HP is on 01344 369369.

Mainframeconnectivity with VAB
Attachmate has developed AppWare Load‑
able Modules for 3270 and 5250 connectiv‑
ity that will be included in Novell’s Visual
AppWare Builder. These ALMs provide
host navigation, hostmappingand file trans‑
fer. To be used they require the Extra! or
Rally! products. Mike Wilk, director of
toolkits and host automation at Attachmate
regards these new ALMs as object which
can be connected to other third-party ob‑
jects. Attachmate is on01734 890390
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Code cranker for Windows and OS/2
A 32-bit version of the WoPromirnbre Bui iderProminare Develop- Fila Run Directory Build Utilities Environment Project Debug Help

ment System (PDS) is
P ( i o r i v e a / o r e c t a r | Bieuns optionsnow available for OS/2 |RSSS= = See esae a t

. See seo Se t SRK Sat (J 8068 2) Small Sma l lNHo Soe os 38 22.1, Windows 3.1 and Bet aey Zewaex sey | e018 ‘2Medium ‘) Compact | OLarga
NT. Prominare i s a n | # 8 5 ‐ ‐ ‐ ‐ ‐ _ _ | ances 2 Large 2 Huge »Date

S a t e TE Nopesys 7) ee p a t e rapplication develop- m i p o c s “380486 Licustom (¢only)
ment tool that gener 1 OS2PYTH ee©, a t e s O82 ~Optimizatian
ates Cour source as its j e n a “JDisabla |Aqaressive LJLocal

I 3DLL (9Maximize YiDisable © Loop ae goutput. As well as pro- SNe “2 Custom _|Disable inline |) No aliasing
: = 2) Debug _iFloating point |_| No hoistingducing code for the na- ee =e t e e s f a l e S u n n i e

P N a e L e n t o rm a t i o n
+ C ABOUTBOX.DEStive APIs of these Fessoureoxs :

*. L P R BLOSESS.EXEplatforms, it addition- || Sétrbenex
ally supports two GUI || c cm ‐‐ 3 <5

: i s faa So T h Laos. [ > 2 N 2 :class libraries: IBM BoMae . ie Seoa 4
User Interface and |
CommonView from ; ; ; ae ;: Compiler options can beset onaperproject basis in Prominare
ComputerAssociates.

PDS comprises three main components. Prominare Designer is, in effect, a resource edi‑
tor for visually creating menus, accelerators, strings, dialog boxes, custom resources and
help tables. In addition to building resource scripts it generates source code for the main cli‑
ent window, secondary window and menus and dialogs. It is also able to import Windows
-RESfiles and convert them to OS/2 equivalents.
Prominare Builder is an IDEwhich provides access to compilers, editors and debuggers.

Most of the major compilers are supported including Borland C++ for OS/2,Watcom C/C++
and IBMC Set++. Compiler characteristics such as memory models, optimisations, target
CPUcan be set ona per project basis.

ProminareEditor links in with the rest of the environment.Aswith many IDEs, it is capable
of detecting and moving the cursor to source code that failed compilation. ProminareDevelop‑
mentSystem2.1is available in the UKfromMicrotransfer (0869350340) atacost of£695.

Chicago help n ow
If you’ve seen Microsoft’s Books Onlinein Visual C++ and can’t wait ’ t i l Chicago for a
better Windows help system, then Help Browser ma y be for you. As in Books On‑
line, this provides a browser window with collapsible tree nodes for navigation of a
help file. The help page is displayed by double clicking on a node. Another im‑
provement over Windows Help is a__ text Tool which scans the entire file rather
than just the keywords. Printing is also simpler than for Windows help as multiple
pages can be selected in one go. Help Browser is compatible with Windows 3.1
help files. When it is launched it replaces the Windows help engine. Help Browser
2 costs £49 from Oxford Computer Consultants (0865 793077).

Embedded imagesfor R&R
Version 6 of R&RReportWriter for DOS is nowavailable. 11 new functions havebeen added.
Support for embedding bitmaps in BMP,TIF and PCX format into R&Rreports is now possi‑
ble. R&Rhas also improved the Instant Report feature of the previous version to allow users
to selectwhich fields to include. Several new report templates have been added and there are
over 170built-in standardAvery label templates. Enhancementsto printing include the ability
to scroll backwards through the data set in PrintTo Screen and Print Previewmodes. Exist‑
ing users can upgrade to R&R ReportWriter Version 6 for xBASE, DOS Edition for 85. A
competitive upgrade is also available at£129.

R&Ris also planning a newWindows version which is expected to be launched atWindows
Expo in November. It will offer all the features new to DOSVersion6 plus anew ReportWizard
for designing reports interactively. Two versions of the software will be available. The xBASE
Editionwill support dBASE, Clipper, Fox and compatible file and index formats. The SQL Edi‑
tionwill provide support for over 25database formatsi ncludingODBC.R&Ris on 0628 788181.
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. .+S E s 6l e e : «
DEVELOPERS TRAINING ¢@

Richfords offer hands-on, practical courses for
professional programmers. Expert course

leaders, small class sizes, public scheduled
courses in central London and on-site training...

all backed by the authorisation of the leading
software authors.

| Authorised Training Centre

M@EXCEL 5.0 VBA PROGRAMMING
This course will enable you to create
sophisticated solutions to your business
problems by showing Excel VBA’s capabiities
and how to use OLE, as well as teaching good
programming style. Three days £710 + VAT.

@ ACCESS 2.0 APPLICATION DEVELOPMENT
For experienced commercial programmers.
Learn how wizards and builders are employed
to create objects; how to modify objects without
using wizards and how to roll out a polished and
robust application. Three days £710 + VAT.

M@VISUAL BASIC PROGRAMMING
A practical course for new users wishing to
develop and support systems written using the
Professional Editions. Five days £1100 + VAT.

M@ADVANCED VISUAL BASIC
This course sets out to answer mnay of the
questions asked by developers who are pushing
VB further. Three days £710 + VAT.

M@C++ FOUNDATION
A bridging course for programmers with no
previous C experience. Five days £1100 + VAT.

B® VISUAL C++ PROGRAMMING
For C programmers who wish to make effective
use of C language extensions and start OO
programming. Five days £1100 + VAT.

VISUAL C++ FOR WINDOWS
For C++ programmers. A thorough, practical
introduction to WINDOWS programming using
Visual C++. Five days £1100 + VAT.

OLE 2.0 PROGRAMMING WORKSHOP
Learn how to design and build C++ code to
make full use of OLE 2.0 and OLE enabled
code. Three days £710 + VAT.

WINDOWS PROGRAMMING
A comprehensive, practical course addressing
major operating systems facilities. Cexperience
essential. Five days £1100 + VAT.

ADVANCED WINDOWS
For experienced WINDOWS professionals.
Teaches the more sophisticated features and
application of the Foundation classes C++
experience essential. Five days £1100 + VAT.

C++ FOUNDATION
A bridging course for programmers with no
previous C experience. Five days £1100 + VAT.

Training
Centre

BORLAND C++ PROGRAMMING
For experienced C programmers. A thorough
and practical introduction to the Borland C++
programming language. Five days £1100 + VAT.

BORLAND C++ FOR WINDOWS
Includes Object Windows Library, how to write
Windows applications using Borland C++. An
intensive practical course for experienced C++
developers. Five days £1100 + VAT.

R I C H F O R D S
ke SOUTH BANK TECHNOPARK 90LONDON ROAD LONDON SE16LN_ FAX 071 922 8839

All trademarks acknowledgedA
( E SO Te e



PRODUCT NEWS

Lowcost SQL
EXE has organised a technical workshop
for Gupta’s SQLWindows client/server de‑
velopment tool which was reviewed last
month. The workshop will be taking place
on 22nd of November. For details phone
Suzanne Chamberlain at EXE magazine
(0712875000). Gupta is on 0800 834399.

Start faxing
Async professional for C/C++ communica‑
tions library has been extended with a fax
toolkit. Routines are available to convert
text, PCX or TIFF into compressed fax for‑
mat. Applications developed with Async are
able to send and receivemulti page faxes in
Class 1, Class 2 format or from Intel CAS
fax modems at data rates up to 14.4 K bps.
Other features include the ability to insert a
fax header on each page and conversion of
fax files into PCX for displaying on screen.
Sample applications shippedwith the library
include a TSR for receiving faxes in the
background. The cost is $249 which in‑
cludes source code. It is available from
Turbo Power (0101719 2609136).

Hopon the bug,
Abacus Systems P/L has released a bug
tracking tool called BugTrak (for a feature on
competing products check EXE September
1994). It's designed asamulti-user database
with a central repository holding all informa‑
tion. BugTrak includes a word processor and
Note-It, a Post-It like feature. Network users
can send each user Note-It(s). BugTrak costs
£135 for one user and £359 for five. It is avail‑
able from QBSSoftware (01819944842)

Cthe video
Silicon River has kindly extended its offer to
EXEsubscriberswho wish to purchase the C
Video Course reviewed last month. The nor‑
mal retail price is £199.95, but EXE subscrib‑
ers can obtain it for £50. If you are interested
pleasephoneSiliconRiveron 0813167777.

FromCto MFC
MS and Symantec have teamed up to an‑
nounce an MFC Migration Kit. This kit is
made of tools which will help C developers
to move their code to C++ and MFC. Appli‑
cations converted from C to MFCwill bene‑
fit from the 16/32 bit compatibility of MFC
and soshould beeasy to port to other archi‑
tectures such as Macintosh and Unix. The
kit works with MS Visual C++, MetaWare
High C/C++, Symantec C++ and Watcom
C/C++. It should be available on this month
edition of the MSDNand on Compuserve.
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Easy revamping
Client/Server Technol‑
ogy (CST) is launching
GUISys/400 and GUI‑
Sys/3270: two software
tools which automat‑
ically translate 5250
and 3270 screens to
Windows. The two
products are based on
the same kernel devel‑
oped in bespoke Small‑
talk. They both use an
expert system called
KnowledgeBase.
To convert a main‑

frame application, the
first step is to install a
module that will sit in
the background and
log every interaction
the user is havingwith the mainframe application. Then with the help of the expert system,
the application will analyse the way in which screens are presented to the user. With its
knowledge base and the information that was gathered about the look and feel of each
screens, GUISys/400 or GUISys/3270will generate a completeWindows runtime.

General information such as company style guides for a screen’s presentation is kept in
the knowledge base to speed up conversion time of future screens. The software learns as it
is used. In addition thanks to Windows, 3270 or 5250 application are also enhanced by auto‑
matic type checking or selection in Combo boxes etc. If any aspect of the automated conver‑
sion needs to be changed, users have full access to rules stored in the knowledge base.
These can beadded or modified.

CST is an Israeli company founded in 1990 and backed by the Israeli government and
Star, an Israeli-Germanventure capital firm. For the launch of these products, aEuropeanof
fice has been opened in the UK.CSTEuropecan be reachedon 01714048081
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A hostscreen in the backgroundwith the new automatically
created window in theforeground.

TheWARP factor
IBMwill releaseWARP on October 11th.This is the codename of the next version of OS/2
for Windows. The final name is not yet known... OS/2.2, OS/3, OS/94.Who knows? It’s ap‑
parently faster and smaller than OS/2 2.1. The most important new feature of this version is
the support of Win32s, ie WARP can be installed on top of any current version of Windows
(though it will notmove the network configuration fromWindows forWorkgroups).
IBMstates that it requires only 4MB of RAM.True, it works in 4 MB but it is usablewith at

least 6 or 8MB.When there is enough memory, response time is near immediate asthere’s a
muchbetter use ofmulti-threading. Several other improvements have beenmade on the usabil‑
ity of the OS. First, the installation can be completely automatic, the tutorial gives many hints
and even shows how to use the OSand the icons are nicer.The number of drivers has been in‑
creasedwith priorities for multimediadevices through integrationofMMPM/2 intoOS/2.
There’s a comet cursor which leaves bubbles on its trail, so it’s easy to see where the

mouse is. Another little feature which could be useful on a laptop is the lazy drag. With this
it’s possible to drag and drop without having to keep the buttonpressed on the mouse all the
time. A launchpad, similar to the manyWindows shareware tools, allows users to launch ap‑
plications with just amouse click. PCMCIA devices are automatically recognised by PlayAt‑
Will: autility conforming to the Plug-and-Play standard.

The package will include two CD-ROMs (ora lot of disks), one containing WARP itself
and the other the BonusPak.This last one contains ten OS/2 applications. Some written by
IBM, such asWorks, Personal Information Manager (a SOM enabled PIM) and Person to
Person (which allows several machine on a network to work on the same document) and
some by third parties such asCompuserve InformationManager for OS/2 from Compuserve
or FaxWorks from SofNet. The price is not yet fixed but should be between £50 and £100.
IBMSoftware is on 01329 242728
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COMMENT

‘Does Client/Server ay=work?’ asks Alan
Hambrook. More to the point
is the change worth it even if it

does?

A cynical but observant customer recently
commented: ‘You know the problem with
your industry? You'rea self-fulfilling proph‑
ecy. You all latch onto a new technology
wave, and suddenly, like a flock of sheep,
the entire R&D budget of the software in‑
dustry follows suit. The old software ceases
to be enhanced, and eventually isn’t even
supported, so we end users have to change,
whether we like it or not.’
This may be an over-simplification, but

it’s understandable given the current rush to
develop applications based on Client/Serv‑
er, Open Systems, Windows and networks.
As you read the major IT magazines, count
the number of new product announcements
that are based on these technologies. They
will outnumber anything else by at least 10
to 1: it’s pretty obvious where the invest‑
ment is going.
The ongoing problem is that software

packages, particularly the larger, core appli‑
cations, tend to lag at least two years behind
the technology hype, for the simple reason
that it takes that long to develop, test, bed in
and prove applications of this type.

Basically, packages for Client/Server
seemed to progress in three stages within
the software developmentworld. In 1992 the
software development community talked,
promised and developed like crazy. In 1993
it started installing and getting it to work.
And in 1994 the live, production strength
systemswere delivered.
In short, major workable Client/Server

packageshave only now arrived.
Many users with PCs on their desks cur‑

rently spend a great deal of time re-keying
data from their mainframe into Excel or Lo‑
tus. Dumb terminal enquiry screens and
printed reports have their uses, but for
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many users, the old proprietary applications
deliver the data to the wrong place. Most
want to see it on their PCvia their favourite
application, not on a piece of paper. Cli‑
ent/Server based applications, if properly
structured, can do thispar excellence.

If we were in America we would call this
section ‘re-engineering’. However, like a lot
of over-used buzzwords, this has come to
mean many things, ranging from laying off
staff to lateral thinking. The point I have in
mind is far simpler than this. I am not sure
what to call it, so we will refer to it as the
‘Meccano Set’. Almost every large corpora‑
tion I havemethas at least one of these.

Consider the large, corporate finance de‑
partment. It will have a set of mainframe or
mini based financial systems producing the
usual range of functionality: Purchase Ledg‑
ers, General Ledgers etc. However, these
will rarely produce the finished product.
Rather, an army of management account‑
ants will draw data from the mainframe plus
a whole range of other sources and spend
significant time and effort, duplicating and
restructuring it in various spreadsheets, EIS
tools etc. So a large Meccano Set of local
applications and surrogate databases grows
around the mainframe to cope with its short‑
falls in functionality and information man‑
agement.

I am not criticising spreadsheets and EIS
tools, they are extremely valuable. But, in
the case of finance systems, they are just
that: tools with which to view and manipu‑
late data, not the means to create it in the
first place.
We could spenda great deal of time de‑

bating why we have evolved to Meccano
Sets. However, the short answer is that the
majority of the large applications packages
were built at a time when there existed
some very rigid ideas about their bounda‑
ries; a purchase ledger should start with an
invoice and finish with a payment; a general
ledger should start with a journal and finish
with aTrial Balance...

Consequently we have pigeon-holed data
and functionality into tight compartments,
leaving the user forced to build aMeccano
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Set to break these down.
Client/Server gives us a chance to

change this. First, it offers us an opportunity
to start again, to throw away all of the old
code and design with the benefit of hind‑
sight. Second, it presents us with a lot more
power, particularly at the user interface, so
we can develop far greater functionality and
pushout the boundaries.

‘Pushing out the boundaries’ is the key
message of the new wave of Client/Server
based, core applications. Those applications
that have been developed and designed
from scratch have the potential to exploit
fully the old limitations, to break the
boundaries set by the previous generation ‑
at last there is an opportunity to get rid of
the MeccanoSet and its attendant problems.
Client/Server has the potential to allow

us to combine PCs; highpowered Unix serv‑
ers; mainframe strength applications; PC
based tools; acommon GUI/user interface
and relational databases in amore imagina‑
tive design that from the start is intended to
eliminate the ‘Meccano set’ tendency.

Unfortunately, the bad news is that the
‘evolution’ from old mainframe products to
Client/Server doesn’t work. You cannot lev‑
erage properly all of the benefits from this
technology by simply putting a PCfront-end
onto the old system or by trying to evolve
the old code into anewarchitecture.
The only way to do it properly seems to

be to throw away the old package and start
again. This is alwaysa difficult, heartrend‑
ingprocess.

Most companies, (be they developer or
end user), haveahuge investment in the old
system. Letting go is often viewed as waste‑
ful and risky. However, if there is one thing
that this industry has taught us, it has to be
that you can’t hang onto the past forever:
even if all the other deciding factors leave
you untouched, the ‘self fulfilling prophecy’
will eventually catch up with you. Why fol‑
low the herdwhen you can lead the pack?

Alan Hambrook is VicePresidentof the
DodgeGroup.
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In 1893, a new fly fastener appeared on the market.
In no time at all, it proved to be the undoing of buttons.

One effective idea was recognised and
incorporated by awhole industry. Trousers,
skirts and pencil cases - to name but a few ‑
would never be the same again.

UnixWare is having a similar impact.
Combining the versatility of UNIX with the
networking power of NetWare - Novell’s de
facto standard network operating system ‑
UnixWare is making serious inroads in the
operating systems market.

I t s potent ial has already been
recognised by the rapidly growing body of
software developers and key systems
suppliers who support this, the definitive
(SVR4.2) version of UNIX.

There are plenty of reasons why moving
to UnixWaremakes sense for you, too.

It supports open systems standards, so
it protects your investment now and in the
future. And its seamless NetWare access
allows users to benefit from data, services
and protocols provided by your existing
NetWare networks.

UnixWare is powerful, offering real
speed advantages; it’s also easy to install
and with the graphical user interface it’s
very easy to use. Finally, as it makes the
most of existing hardware - and is half the
cost of other UNIX solutions - it’s extremely
cost-effective.

Say ‘Yes’ to UnixWare today ‑
simply complete and return the coupon
or call free on 0800 666767 for more
information.

Please send medetails of UnixWare seminars
Please send medetails of my nearest
Authorised UnixWare Reseller
I would like to become anAuthorised UnixWare Reseller or
Accredited Developer

Name

Company

Address

Postcode _‐‐=
boTelephone

Novell UK, Novell House,
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Serial
There wasa time when :

modemswere used =)
only by a happy few. Now

everybody wants to senda file
or a fax from his desk. Why not

share a modem on the
network? David Mery shares

his experience with EXE’s
NTAS...

If you ever have to do the
same, becareful, one
error and NTwon't
work anymore
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kil ler
Communication is supposed to be simple
but have you ever tried to install amodem
and connect to any BBS at maximum
speed? It certainly looks simple but there
are somany things that can go wrong. Mur‑
phy’s law is very effective in telecomms.
When connecting a modem directly to the
back of a workstation the list of things that
can fail is relatively limited: modem, serial
cable, serial port, operating system, serial
driver, communication software. That’s
about it! Soimagine trying to connect over a
network.
The situation at EXE was that we had a

few modems, each of a different generation:
a 2,400 bps internal card, a 14,400 external
USRobotics and a new 28.8 Kbps V.FC US
Robotics. Only one of the two external mo‑
dems was connected to a fast serial card.
The software configuration was not perfect
either. True to Murphy’s Law, the one
spending the most time online, had the
slowest modem.

Inan idealworld...
Sowe fixed ourselves a challenge: to set up
amodem on the server, which would be ac‑
cessible from every workstation for either
fax or data communication.

So that everyone could send a fax or
downloada file without moving from his or
her chair: without having to interrupt the
work of the person lucky enought to have

Figure 1 -EXE’s network
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the fastest modem or walk to the printer to
get the printed fax and then to the fax ma‑
chine.

Initiallywethought of sharingaUSRobot‑
ics as a send fax server using MAW (Mi‑
crosoft At Work). However, we soon
abandoned this idea mainly because of the
unreliability of the software.The other reason
was that the modem is connected to awork‑
stationwhich is notalways switched on.
You probably remember from EXE’s

May issue, that our server, a 486DX-33, is
running Windows NT 3.1Advanced Server
(Daytona might eventually be available in
its final form when you read this). The fact
that we’re running NT created the first diffi‑
culty. How doyou sharea serial port under
NTAS? With OS/2, Lan Manager or Lan
Server provides sharing but there’s nothing
similar that will enable you to do this on
NTAS.
We eventually located what seems to be

the only product that can do it for NT. It’s
called SAPS. It has been written by the
Frenchcompany, Spartacom, and is usedby
companies such asMicrosoft! SAPS stands
for Spartacom Asynchronous Port Sharing.
The theory is very simple: on the client ma‑
chine, a driver intercepts all the asynchro‑
nous communications with serial ports that
are declared redirected. These dialogues
are then given back to the real ports on the
server.
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Nuts and bolts
To do the thing right, we neededa fast se‑
rial card in the server. We chose an En‑
hanced Serial Port ESP2 dual port card
from Hayeswith aHayes ‘SmartModem Op‑
tima 288 V.FC Fax’ soon to be comple
mented by the US Robotics ‘Courier Dual
Standard V.34-Ready Fax’ we already had.
V.34 will be available for download, but it’s
currently only a V.FC modem. I found the
ESP2 quite an impressive serial card, with
the right drivers it can go up to 921,600 bps.
But of course there isn’t yet any driver for
NT, so we were driving it like a 16550 FIFO
chip card. If you’re interested in developing
one, check out the box on the ESP2.

Figure 1 shows the general setup.
What’s missing on the figure and in the be‑
ginning of this article is the communication
software used on each workstation. Choos‑
ingwhich software to usewasa lotmore di f
ficult since there is so much competition:
especially for fax drivers for Windows. And
according to their users none of them work
reliably in all types of configuration, 100% of
the time. So, for fax and direct communica‑
tion we chose TransSend for Windows. |
was very impressed by the DOS version
that I had used previously. It’s a very com‑
plete package. We also opted for Trumpet
Winsock and Mosaic to connect directly to
the Internetand the World Wide Web.

Struck by lightning
Set-up was far from easy. We started with
the Windows SAPS client software on a
Windows for Workgroups 3.11 client sta‑
tion. The installation procedure didn’t work!
Fortunately after calling Spartacom and

Asynchronous Port Manager

Desktop

Ho
Sound MIDIa DriverseS

Devices

Date/Time Cursors

SS &
Server Services
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Settee

i

Server name: @PROCESS_SERVEF

The server is started.
1 active connection.

< - Stop sharing

Figure2 - Configuration of SAPSfor NT

downloading a new build everything went
fine. We had apparently suffered the soft‑
ware equivalent of an act of God. The SCSI
cable linking their internal hard drive with
the SCSI card was losing some bits. Luckily,
the external backup unit was connected
through another cable, to the same SCSI
card. Somost of the files on their hard disk
was corrupted but backups were okay.

The second step was installing the ESP2
card in the server and connecting the Hayes
V.FC modem on COM2. We set up the se‑
rial card on COM2 and COMS3. The first
problem was with the multi I/O IDE card
which was already there. It’s a Unique UN‑

Port View Options 2

Eakal 2)
SerialPort COM2: (Local}
& Serial Port COM3: (Local }

=| Connection / Disconnection
Select aport from the list in order to modify its connection /
disconnection parameters ‑

oe
FEile Options Window H e l p

1 [+] Options for COM4
com? |_| |EdReconnect automatically (Parameters...]

& Disconnect automatically
[0_|mnts).

Reconnect Automatically Parameters : COM4

O Disconnect on inactivity

© Last network port used

@ Quiet connection to network port :

ea Je

ReadMe ‑
Comms

bid Trans-Send Trans-Send

User Name : |DAVID

c o v a  E a
(oe) (emet)

Fax V i e w e r

Figure3 - Configuration of SAPSfor Windows
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COM2 --> MODVFC
COM3 --> USRYFC

1051.We started by deactivating the second
COM port, which would have conflicted,
and the game port,which is not used.When
rebooting the machine, there was no video!
After trial and error, we eventually discov‑
ered that the game port had to be kept acti‑
vated. Don’t ask why. But since there was
no conflict, we left it on. The first serial port
on the multi I/O card is a slow one (8250
compatible) but there is only a mouse con‑
nected to it.We then tried to access the mo‑
dem with the NT terminal program. This
simple connection test was working.

The hardest is over
Then, it was the turn of SAPS for NT. As
with SAPS for Windows, another version
had to be downloaded. After that, the instal‑
lation went relatively smoothly. We config‑
ured both ends of SAPS. On the server, it
involved selecting a COM port to share and
giving it a name. On the client, after redi‑
recting one COM port to the network ad‑
dress defined previously, we ticked the two
boxes: quiet automatic reconnection and
automatic disconnection. Sowhen acomms
application is launched the reconnection to
the distant port is done transparently. When
the application frees the local port, the re‑
mote port on the server also become free
for another user.

On firing upTrans-Send and setting it up
to the COM port defined as ‘redirected’, we
issued an AT command. The answer was
‘OK’! Complete success? Unfortunately our
troubles were still not over. I moved on to
my next favourite test. Connect to CIX, join
the texts conference and download, with Z‑
Modem, dracula.zip (327,539 bytes): the
book by Bram Stoker. A bad CRC was gen‑
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How to develop ESP2
Forget Extra Sensory Perception, ESP2 stands for Enhanced Serial Port v.2. The card is
based on the COM-bic serial chip developed by Hayes. Compared toa traditional 16550
FIFO chip, the COM-bic provides several enhancements (see Figure6 ). First it has a 1,024
bytes FIFO buffer (the 16550has only 16bytes). This improvement reduces the amount of
context switching caused by interrupts. Then, the card can control the flow control
(RTS/CTS) locally with the modem, or any other serial device, allowing amuch faster reac‑
tion to contention problems.Also the clock can be prescaled in order to support communica‑
tion up to 921.6 Kbps. That’s more than enough to drive an analogue modem, but when
going into the digital realmof ISDN, one can hope that the dayV.120 will incorporate a com‑
pression standard, speeds of several hundreds Kbpswill at lastbe reachable.
The card can operate in amodecompatiblewith the standard 16550,but of course, to exploit
all its enhanced modes, a specific driver is needed. Hayes providesWindows and NetWare
drivers with ESP2. An OS/2 driver has also been developed bya third party. So, there are
still plenty of opportunities to develop drivers for other operating sytems. If anybody has an
NT one ready,we’re interested.Comms software can also beadapted to useall the advanced
features of the card, like proposing speeds faster than 115,200 bps through the Enhanced
Serial Interface (ESI).

Choose you r mode
The COM-bic can be programmed in five operating modes. In the simplest one, the COM‑
bic appears as a 16450or 16550 serial port. In the nextmode, the serial chip still presents it‑
self like a 16550 but with the larger FIFO buffer and the automatic flow control (CTS/RTS
or DTR/DSR) enabled. That’s the mode, I set the ESP2, so the cardwould be recognised by
NT standard serial driver and reliabilitywould beenhanced.
The three other modes are all concerned with enhanced access to the chip which offers
high speed and low software overhead. In the programmed I/O mode, 8or 16-bit data is
transferred between the computer and the COM-bic chip through enhanced data registers
located in the host I/O address space. In the memory-mapped I/Omode, data is still trans‑
ferred 8-or 16-bits at a time but directly into a 1,024 byte block in the computer address
space. The last one, the DMAmode allows transfer of data directly between the COM-bic
and the hostmemory using the DMAchannel.
According to Hayes, at speeds of up to 28.8 Kbps, the maximumallowable interrupt latency
time of the host when interfacing with aCOM-bic is about 64 times greater than when a
16550is used.At 144Kbps the ratio goes down to 28times.
Currently the COM-bic is usedby Hayes in single and dual port, ISAandMCAcards. Butup
to 8 chips can coexist on one card sharing interrupts andpresentingone unique interface.

Developers can callHayeson 01252 775500. Somefilesdocumenting theESP2card can
befound in the hayes conference on CIX. Developers can also emailBil lPechey,Hayes
European TechnicalDirectorat bpechey@cix.compulink.co.uk

erated every 20 KB or so. We checked
everything again. The flow control was set
to CTS/RTS both in Trans-Send and in the
modem.
When everybody stopped accessing the

NT server, we ran the ESP2 setup after
booting DOS froma floppy. We had setup
the card to use the large 1024 FIFO buffer
but had forgotten to activate the automatic
hardware flow control. After rebooting the
server and testing again there were still a
few CRC errors, but now they were less
than five for afile of more than 300 KB.

The fascination of the Web
The fax fromWord of the standard EXE let‑
ter page worked first time. The next thing
we wanted to use was Mosaic, the Web
browser.After modifying the COMport set‑
ting, increasing the connection speed in
Winsock and changing the modem initiali‑
sation string in the login script we con‑
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nected ont the first attempt. We were using
the v.2 alpha 2, sowe took this opportunity
to download the alpha 6which of course re‑
quired a more recent version of Win32s
than the one wehad installed. If you’re still
using one of the first alphas of version 2, I
recommend the alpha 6; it’s much faster
and doesn’t cause GPF anymore.
When using Mosaic, there are quite a

few layers of software running. On the cli‑
ent Windows machine, Mosaic 2.0 needs
the 32 bits subsystem Win32s. It accesses
Winsock which thinks it is communicating
with a local modem. The communication is
intercepted by SAPS for Windows and
transferred across the local network to
SAPS-NT which then establishes a local
communication with the modem using the
NT serial driver. That’s just the beginning.
Over the SAPS link, Winsock establishes a
SLIP link with an Internet provider, then
Mosaic connects to aWWW server using
several other machines on the way (a Do‑
mainNameServer for instance).
When you’re on the Web you can spend

your time hopping from one part of the
world to the other... it’s quite impressive. In
fact both Hayes and Spartacom asked for
more details onthis setup.
At this point everything was working

quite well. It was time to install the client
software on a couple of machines running
Windows for Workgroups 3.1 and 3.11, and
also one with a beta of Chicago. It worked
fine on all machines including Chicago.
Spartacom was surprised: SAPS wasn’t sup‑
posed to work on Chicago. However, nei‑
ther we, the machine or the OSwere aware
of that fact: it did work and still does!What
probably doesn’t work on Chicago is the
server part of SAPS,butwe didn’t try that.

ContactsandPrices

modems comewith communication and fax softwares.

Detailedbelow are contacts and prices for all the hardware and software used for this article. Shared
communication onanetwork is not cheap. The total figurefor 5users adds upto just under £2,700 without taking
into account the installationof two phone lines. If you want tobrowse the WWW, you'll also need anInternetdirect
connection. Weused Demonwhich costs £10 amonth.Of course the overall cost can bereduceda little. If you
don't want to connect to the Web then you don't needWinsock. Also, wechose to get Trans-Send, but both

Hayes is on01252 775577
ESP2dual port card: £119 SmartModemOptima 288 V.FC Fax: £599
USRobotics is on01753 811180
Courier DualStandard V.34-Ready Fax:£499
Spartacom is on010 33169071780 Itssoftwares are di
System (0117 9255465)

istributed in the UKbyDynamic Communications

SAPS for NT:£600 SAPS for Windows: £370 for a5users licence.The
Windows software also includes aWindows comms
server which wedidn't use.

Trans-Send International ison0181 2075165
Trans-Send for Windows: £79.95 Trumpet Software Internationalon010 6102487049

For 1to99users the registrationcosts $20 USper user

Figure4 - Contacts andprices
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Winsock is asharewareavailable byftp. To findahost near youdoanarchie searchwith the name twsk10a.zip.
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An overabundance of

complex options threaten

y o u r ab i l i t y t o f o rge a

clear deve lopment path .
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One good, two better
Now to install the second modem.The USR
was moved to the server. Then the first step
was to share this new modem in SAPS-NT.
No luck! The COM port just didn’t show in
the SAPS configuration. After spending
some time in the Control Panel, it appeared
that there was a problem in the serial port
configuration of NT. With the help of Spar‑
tacom on the phone, we dived into NT’s reg‑
istry, deleted the bogus serial port
definitions and recreated all the existing se‑
rial ports by entering new keys and values.
If you ever have to do the same, be careful,
one error and NT just won’t work anymore.
So, after this low-level experience, the two
serial ports were available and both mo‑
dems could be accessed from the NT Ter‑
minal program. So as not to risk any conflict
we changed the IRQ of the second port on
the card (COMS3) to IRQ9.

When we then shared the second port
and tried to access it, SAPS returned a Net‑
Bios error. It took both Spartacom and us
quite some time to find the cause of this
problem. Eventually we found that it origi‑
nated in the installation of SAPS-NT. During
the first installation, the SAPS-NT ex‑
ecutable was limited to only one shared de‑
vice. When we reinstalled the software,
SAPS was probably open and the executable
file locked. Soeither no error message was
displayed or we were too fast and the instal‑
lation finished but was incomplete. It
worked fine aslong asonly one modemwas
shared. After closing SAPS-NT and reinstall‑
ing for the third time, both modems were
accessiblewithout any more problems.

The current setting on the workstation
was that one COM port was redirected to
one specific modem. Since both modems
had about the same specifications, we de

DIPSwitch
CFG IN

Multipor
interlace

InternalRx
Data Path

InternalTx
Data Path

Figure 6 - Functionaldiagram of the ESPcard
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Figure5 - Sendingafax on one modem while browsingthe Web on the other

cided it would be better to use them as a
pool of two V.FC fax/modems. That’s anop‑

Once it is working, it’s
relatively trouble free and
probably even easier to
maintain than offering a
modem to every user of
the network

tion in the configuration of SAPS for Win‑
dows. Sonow, with the definitive configura‑

Asynchronous
Serial I/O

uP
Interface
Parallel /O
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tion, any machine that has the software in‑
stalled can use any Windows communica‑
tions software. When a connection is tried
the first available modemis used.

Worth the trouble?
If you go for a similar solution, you might
not encounter all the pitfalls that I described
but dont expect the setup of a shared com‑
munication service to be simple. Once it is
working, it’s relatively trouble free and
probably even easier to maintain than offer‑
ing a modem to every user of the network.
There is still room, however, for developers
to find a way to offer products which inte
grate serial and network communication in
aseamless way.

Once everything was working, I was
very impressed by the simplicity and the
performance of SAPS. It transparently con‑
nects and disconnects comms softwares
that were not written to be used with any‑
thing else than a local serial port. Network
users do not even have to know that the mo‑
dem is not local to their station. They really
can use any software.

We detailed what we've been through and
how it’s currently working, so what’s left to
do? We are still usingafew DOScommunica‑
tion applications. Since currently SAPS is
only available for NT (as a server) and for
Windows (as a server anda client) we need
to move the remaining DOS comms to Win‑
dows. Spartacom is currently working on a
DOS client, aChicago server and an NT cli‑
ent. The main remaining application is the
mail reader for our demon account. So if you
have any good experience in that domain,
don’t hesitateto write to EXE. ||
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Business managers push one set of
requirements, users push another, and the
industry offers countless, often conflicting
suggestions. Small wonder it's getting hard
tofind the right developmentpath.
At Select Software Tools we stepped

back from the problems and listened
carefully to our users. They told usall about
the growing pressure on IT to deliver
tangible business benefits faster than ever
before, the need to integrate new systems
with existing ones, while preparingfor new
technology just around the corner. They
explained their need to scale-up existing
department applicationsfor enterprise-wide
use. Our users realise that it doesn't make
sense to expect one methodor technology to
deliver all the answers. On the other hand
you can't ignore dominant industry trends.
Client-server architecture offers the best
flexibility for distributing applications over
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Chicago.
Can y o u handle 1t?

Promises of better ‘
resource management,

more handles, flat address
space... Isn't it time the
development community

started writing for Microsoft's
forthcoming Windows

successor? Cliff Saran takes
a look at the problems of

moving ‘legacy’ Windows 3.x
code.

2
My Computer

[GS Be Em Yew Took Heb

Figure 1 - The ‘cluttered’Windows 95 desktop
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I expect by now everyone has read of Chi‑
cago. AndI bet you all thought it would end
up as Windows 4.0: no chance. Microsoft
has just announced that it’s going to be
calledWindows 95. Presumably there'll be a
Windows 96and aWindows 97... And at the
turn of the century it will fallover spectacu‑
larly. In true Microsoft tradition the ship‑
ping date of Windows 95 has slipped back
yet again. Theword fromSeattle is ‘first half
of 95.’ With a six month window on Win‑
dows, Microsoft looks set to lose its mo‑
mentum. Ultimately, however, it is the
software development community which
will spell success or failure for Chicago. Un‑
less we write software to run on the plat‑
form, to take advantage of the features it
offers,why would a user want to upgrade to
it? At the momentWindows 3.11 is fine. Al‑
though arguably, end userswould have said
the same thing of DOS until they came
acrossWindows.

Still, Microsoft promises to provide a
compatibility path so that the user commu‑
nity won't have to rush out and upgrade all

General| Virtual Memory Device Manager|
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their Windows 3.x software to Windows 95
when it finally arrives. Microsoft is courting
the user community, first and foremost.
Well, who can blame Bill? Let’s face it, there
are over 40million users out there, some of
whom are developers. But the majority of
Windows users acquired Windows prein‑
stalled on their hardware. They didn’t actu‑
ally buy a retail copy. Tell me, how many
users do you think will want to purchase an
upgrade for a piece of software they didn’t
buy in the first place?The burden rests with
us, the developer community to explore and
conquer the new market for Windows 95
softwarewhichMicrosoft has created.

Where’s PROGMAN?
It’s common knowledge that Microsoft has
dropped Program Manager from Windows
95: its replacement is a new user interface
and a host of new terminology for us PC
types. Of course those of us witha fetish for
the Mac or OS/2 or NeXTstep will already
be familiar with the concept of the desktop
and the folder. Well, when Windows 95 ar‑
rives, the PC will have these features too.
That means we'll be able to drag and drop
files from one place to another, copy them,
create shadows or shortcuts without ever
having to open File Manager. Better, we'll
never need to worry about directories again.
Creating a new folder (ie anew directory) is
simply amatter of pressing the right mouse
button, selecting New from the popup menu
and choosing the F o l d e r option from the
sub menu. If you’re on the desktop, Win‑
dows 95 will create a new directory, sorry
‘folder’, in WINDOWS\DESKTOP. If you cre‑
ate a directory while browsing a given sub
directory on your hard disk, the folder will
be placed there instead.All that’s missing is
awaste paper bin...

Navigation of the hard disk is accom‑
plished by double-clicking on the My Com ‑

p u t e r icon on the desktop and then double
clicking on the appropriate drive in the My
Compu t e r window that is displayed. This
brings up awindow containing the contents
of the root directory, ordered alphabetically.
Double clicking on a folder will opena new
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Greenleaf CommLib 5.0
Over 350 public functions and macros, providing powerful tools for
all 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:
Q Level 2device-independent C functions for these drivers: MSWindows,

Greenleaf Standard, Fast,Smart, Digiboard,Smart Arnet, Smart Star Gate,
Sparkle, BIOS, Extended BIOS, Polled,MODEM Assist, FOSSIL

Announcing a Major New Upgradeof CommLib

Q NEW! Support for WIN-32 API and 32bi t DOS extenders
Q NEW! Support for Windows NT

XMODEM, YMODEM, ZMODEM, Kermit, ASCII, many optionsQ

Q NEW! Support for Compuserve B+
Q Unlimited number of ports for ISA, EISA,M C A
Q Modem controls, keyboard, screen, handshaking and much more!
Q Supports all popular C and C++ compilers
What’s included:
4 Free source code

A l l memory models suppliedQa

Q Examples that compile and r u n included for every function
Q Professional documentation

Free technical support and access to our BBS

Greenleaf CommLib 5.0

Only £259 excluding delivery
and VAT

No royalties
90-day money back guarantee

FF 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 f rom anywhere, to
anywhere in your C/C++ applications.
Unti 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 over format
of archives.
Many extras for Windows
programmers.
ArchiveLib Major Features:

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

Q Extensible through plug-in
compression classes
Five compression levels ‐ auto or
manual selection
Versatile archiving ‐ files, memory
objects
File information automatically
included in archive
Release and debug library versions
included
Tagged objects flag allocation or
pointer errors
Extensive Windows support includes
compression/archiving progress
meters and message options

1 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

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

> CIRCLE NO. 720

Greenleaf ArchiveLib
Only £229 excluding delivery

and VAT
No royalties

90-day money back guarantee

FF 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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FEATURE
|Platformfeature _| Win32c Win32 Win32s
|General
Separateaddresss space yes yes no
Asynchronous inputmodel yes yes no
Preemptivemulti-tasking yes yes no
User andGDI resources expanded unlimited Win 3.1 limits
3D look yes 2D 2D
|Property sheet exposed byshell _| yes won't appear won't appear
Longfilenames yes yes wont appear
Simple MAPI/CMC yes yes universal thunk

| NetworkAPI yes yes universal thunk
Namedpipes yes (client) yes no(stubs)
Remoteprocedurecalls | yes yes no

| Threads yes yes no (stubs)
Paths/beziers el yes yes no(stubs)
Win32 COMMAPI yes yes no(stubs)
Console support _| yes yes no(stubs)

| PrintAPIs yes (no forms) yes no(stubs)
MultimediaAPI yes yes Windows 3.1 level
Remoteaccess services yes yes no
Enhancedmetafiles yes yes no
|SpecifictoWindows95 | E
Plugand play event aware yes won't get events won't get events
Viewers yes not used not used
Chicagostyle help yes won't appear won't appear
Context menu help yes won't appear won't appear
Newauthourablebuttons yes write own code write own code

| Mapi 1.0 yes yes no
Multimedia (ACM/VCR/VfW1.1) yes yes no
| Telephony API/UnimodemAPI yes no no
Filemerge/reconciliation yes no(Cairo) no
Imagecolour matchingAPI yes no(Cairo) no
Pen yes no(Cairo) no
Chicago helpcue cards yes no (Cairo) no
Container namespace in Explore yes no(Cairo) no
SpecifictoWindows NT3.5
UnicodeWin32 API no(stubs) yes no(stubs)

| Event logging no(stubs) yes no(stubs)
Service controlmanagerAPI No(stubs) yes no(stubs)
World transforms scaling only yes no(stubs)
Async file /O no yes no(stubs)
FastyAPI no(stubs) yes no(stubs)
32-bit coordinate system no yes no
Security (C2certificate) no yes no
Portabletonon-Intelplatforms no yes no
Scalable to symmetric no yes no
multiprocessors 1

Figure2 -Highlights of theproblemsfacing developers writingportable Win32 apps

window with the contents of that being dis‑
played inside. Obviously there is a problem
with this approach to browsing the hard
disk.When there were more than two levels
of sub directory open at the same time I

22

found my desktop cluttered with windows
(seeFigure 1).And that was at 1280by 1024
screen mode! Time to ask for a 21" monitor
I think...

Missing File Manager already? Never

EXE: The Software Developers’ Magazine

mind. Explorer may be just the remedy. It’s
File Manager,Jim, but not aswe know it. It
displays the filename along with its icon
rather than an extension. The tree browser
is far more complex.
A final note on the user interface itself is

the Property Dialog. Any file is represented
as an icon with associated properties. By
right clicking on this icon we can view and
change these properties via a tabbed dialog
box. Now that really sounds familiar. Per‑
haps IBMshould takea look.
To compliment the new GUI, Microsoft

has redesigned its common dialogs. The
Save As dialog box will have the option to
create a new folder; Open will provide a
Tree list for browsing the disk. There will
also b e P r o p e r t y dialogs. New Windows
controls available will include tool bars,
status bars, column headings, tabs, sliders,
progress indicators, rich text controls, list
views and tree views. Sounds suspiciously
like the UI for Excel. I wondered when the
guys in Applications would get round to fo l
lowing the MS style guide. As expected, the
new controls and common dialogs will be
available to our own applications through
calls to theWin32cAPI.

From3.x to 95
The biggest obstacle for developers with
the move is the change in APIs fromWin16
to Win32c. Those using C++ or other object
oriented languages will be shielded by the
application framework. For instance, they
should encounter no problems porting 16‑
bit MFC 2.5 to 32-bit MFC 3.0 - obviously
the application will need to be rewritten to
take full advantage of the 32-bit program‑
ming environment. Nevertheless, the
source should be compatible. In the Visual
C++ family of tools, Microsoft suggest all
that will be required is a recompile. Borland
has a similar strategy. It will offer a version
of OWL for Windows 95 - again OWL 2.0
should be upwardly compatible.
The main problem will lie with develop‑

ers who make calls directly to the Win16
API. As well as those people programming
in C, developers who, say, call theWindows
API fromwithin Visual Basic, or MFC or an
OWL application, will be affected. To write
applications for Windows 95 these calls will .
need to be substituted for their Win32c
equivalents. Of course, there is no devel‑
oper today, who will risk writing to the
Win32c API given Microsoft’s track record
on shipment dates. That will only occur
when Windows 95 is ready in shrink wrap.
The solution which Microsoft has proposed
is a kludge: it’s the Win32s API. It recom‑
mends we write our applications today in
Win32s, suffer all the performance penalties
from thunking down from a 32-bit API to a
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BOOK OFFERS

Save £22.00
IDG Books announces the launch of

the Heavy Metal range of programming
books. OLE 2.0 Programming and Visual

C++ Programming by best-selling
software development writer Steve

Holzner.These are available exc! to
; at...
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16-bit API and pray that our code will be
more or less compatible with Win32c (see
Figure 2). Again, to take advantage of fea‑
tures of the new platform, such as multi‑
threading, the source code will have to be
modified.
To make matters worse, Microsoft has a

third option up its sleeve: write to theWin32
API, the full blown 32-bit Windows API for
NT. Consider it a superset of Win32c, al‑
though some of Windows 95’s functionality
is missing. What this will mean is that you
can happily create applications that will run
under Win32 and hence Windows NT. If
you avoid using any special API calls, the
source should run underWindows 95- how‑
ever it will still be necessary to modify it to
make the most of the new features that this
platform has to offer. Microsoft claims that
in the meantime, we could target a base, al‑
beit a small base, of Windows NT users.
SomehowI think not... Anyone contemplat‑
ing a move NT is looking for a robust oper‑
ating system available onmultiple hardware
platforms which is fully capable of deliver‑
ing outstanding performance to run their
complex, mission critical application. Why
would anyone write software for NT unless
it specifically makes the best use of the op‑
erating system? Developers still interested
in writing portable applications across the
Win32 platforms should look at Figure 2
which lists the minefield of incompatibili‑
ties.
The best solution for developers is an ap‑

plication framework: and either MFC or
OWL will be available for Windows 95. So
it's hard luck to those of you who have la‑
boured with C all this time. So long C, it’s
been nice knowing you... It seems, with the
introduction of Windows 95, the most
straightforward way to port code across will

Mouse Interrupts
Interrupt
Handler

Keyboard Interrupts1

App

Win 16 Win 32
App Application

be via an application framework. Perhaps
it’s all aploy by Microsoft to rid the world of
C programmers and, at the same time, devi‑
ously increase the sales of Visual C++.

Best use of the API
Writing to the Win32c API will enable appli‑
cations to take advantage of Windows 95’s
preemptive multi-tasking capability, flat ad‑
dress space, memory protection and long
file name support. Unlike Windows 3.x,
where a single message queue was used by
the whole environment, each Win32c appli‑
cation has its own message queue and so is
unaffected when another crashes. In Figure
3 messages are routed from the Input
Queue to the message queue of the appro‑
priate application.

Another feature of Win32 available in
Windows 95 is Structured Exception Han‑
dling. Developers can protect a particular
block of code so that if an exception occurs
during execution of the block, the specified
termination codewill beexecuted.

Microsoft has also been working at
eliminating the notorious ‘Out of Memory’
error common in Windows 3.x when it ran
out of system resources. In Windows 3.x,
when an application called the API, it would
store necessary data structures to complete
the call in two 64 KB heaps, GDI andUSER.
The error would occur if the amount of free
memory in these dropped below a deter‑
mined low threshold. In Windows 95 some
of the data structure have beenmoved from
these 16-bit heaps into their 32-bit equiva‑
lents. For instance memory hungry region
objects which are used to create complex
images for screen and hard copy, have been
moved into the 32-bit GDI. The USER heap
has also benefited by moving menu and
window handles into the 32-bit USER heap.

Messages
Raw input
thread

Message Message
Queue Queue

Win 32 Win 32
Application Application

Figure3 - Seperate messagequeues shouldmean there are less UAEs...
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FEATURE
Immediately this removes the 200 handle
limit of Windows 3.x so that now it is possi‑
ble to create a total of 32,767 menu handles
and 32,767 window handles per process
rather than system wide as was previously
the case.

In NT there are no INI files; the same is
true for Windows 95, although they are still
supported for backwards compatibility. INIs
have been replaced by the Registry, which
serves as a central configuration store for
user, application and computer specific in‑
formation. It is a hierarchical database
which extends the RegistrationDatabase for
OLE in Windows 3.1 by adding keys that
can take more than one value. Both textual
and binary data can be stored including in‑
formation contained within the WIN.INI,
SYSTEM.INI and PROTOCOLINI files.
The registry comprises a number of files
with the .DAT extension. For instanace,
SYSTEM.DAT stores device drivers that
would have been in SYSTEMLINI;
USER.INI contains information specific to a
given user. In Windows 95user profiles are
stored allowing preferences such as desk‑
top colours and folders present to be config‑
uredona per user basis.

The fate of DOS
While Microsoft will proclaim proudly that
there are over 40million copies ofWindows
in the world, the world of DOS is embar‑
rassingly greater. 150 million users of DOS
today. What will they do whenWindows 95
attempts to supplant the world’s favourite
operating system. In the Beta 1 release of
Chicago, MS-DOS is integrated into Win‑
dows. When the machine boots, it boots
into Windows 95, although users have the
option of loading DOS instead. Worse, the
version of DOS, is a 32-bit version, intended
for 386/486/Pentium class machines.What
will happen to all the legacy hardware and
software that’s still beingused today?
The fate of the hardware is simple. Even‑

tually it will end up as scrap metal as less
and less software is capable of running on
it.The trend beganwithWindows 3.1which
upped the minimum processor require‑
ments to that of a 286, killing off RealMode
and the 8086/88. Now with Windows 95,
Standard Mode goes; so to has the 286.
These were architectural decisions.The 386
was the first in the x86 family to offer de‑
mand page memory management, muli‑
tasking and true 32-bit processing. But now
we have 32-bits. Soon raw processor per‑
formance will be the limiting factor. Already
the 16Mhz 386 is gone. It won’t be longbe‑
fore the entire 386 family is retired.

But Microsoft will still face a problem in
trying to convince users to abandon their in‑
vestment in DOS software for shiny new
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FEATURE
Windows, notorious for its sluggishness.
The answer has been improved support for
DOS within Chicago. Microsoft claims it is
has achievedbetter performance in terms of
speed and available conventional memory,
thanWindows 3.x’s DOSbox. The aim is to
reduce to zero the footprint required by
Windows 95to run aDOS box. To achieve
this goal Microsoft has rewritten many of
the commonly used DOS device drivers
such as those for mouse, Novell/MS net‑
work clients and CD-ROM support, as32-bit
VxDs. which means they should, in theory,
occupy no space in conventional memory.
At one level the Chicago release provides a
mechanismto handover control exclusively
to a running MS-DOS application. All that
remains is a stub. In effect, this process en‑
tails unloading Chicago, firing up DOS and
the application then reloading Chicago
when the application ends. However, it is
performed automatically. In Windows 3.x
the userwould be required to exitWindows
himself. Well, there we have it: if it doesn’t
rununderWindows 95then dumpWindows
95and runDOSinstead.

Support for DOS is achievable without
taking such drastic measures though. Along
with rewriting DOS device drivers, Mi‑
crosoft has additionally provided virtual in‑
terfaces to devices such astimers and audio
chips. Every games writer knows how to
turn Windows 3.x to jelly: they run their
games under it. But Microsoft wants Win‑
dows 95to bea viable platform onwhich to
run computer games. Routing direct access
to the underlying hardware through virtual
devices is one step, one barricade to pre‑
vent errant software or, to use MS’ own
words ‘bad, MS-DOS based applications,’
from thrashing the system. At least it has

System services:

Kernel
graphics

window mgm

Protect-mode file system
VFAT, CDFS,SCSI, Network
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agreed there’s a problem: ‘games are the
mostnotorious class of MS-DOSapplication
that don’t get along well with Windows 3.1.’
Nowithasproposeda possible solution.
Further support for DOS is available

through the Real Mode Mapper which pro‑
vides an interface between a DOS device
driver and the protected mode file system.
The RMM is a kind of back door, acommu‑
nication layer which takes requests from
the real mode device driver and promotes
them into protected mode and vice versa. It
is useful for runningsoftware disk compres‑
sion when a protected mode driver is un‑
available.

Win16 ever present
Now,all thoseWindows 3.x users out there,
won’t want to discard their existing 16-bit
Windows software when they move to 32‑
bit. For a start, there may be some applica‑
tions which are not readywhenWindows 95
ships, although the likelihood of anyone not
porting an application to Windows 95 in
time is diminishing as the shipment date
sails into mid ’95. But not everyone will
want to buy the new software. After all, they
already have aword processor which works
fine under their existing copy of Windows.
Sowhy change it?
To combat this Microsoft has opted to

provide complete support in Windows 95for
the Win16 API. The way it works is illus‑
trated in Figure 4. Here theWin32 and MS‑
DOS application run as individual virtual
machines, with all Winl6 applications
grouped together in one unified address
space.
This is unlike emulation of Windows 3.x

in NTor OS/2.Under NT, theWin16API is
emulated in Win32; under OS/2 the entire

Ring3 Ring 3
(MSDOS (MS DOS
7) VM)

Ring0
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Windows 3.1kernel sits on top of the oper‑
ating system. The advantage, according to
Microsoft,with the approach it has taken in
Windows 95, is less burden on the system,
both in terms of performance and in terms
of memory requirements. Running separate
Win16 virtual machines would have in‑
curred an additional penalty of 2 MB for
GDI, USER and KERNEL code per applica‑
tion.
The system deposits all Win16 applica‑

tions into one virtual machine, rather like
dirty laundry in a basket, so that when one
crashes the most it can do is soil the ad‑
dress space of itself or the others. The vir‑
tual Windows 3.x machine will freeze, but,
with any luck,the system should remain un‑
affected. Microsoft goes further. Not only
do Windows 3.x applications have a sepa‑
rate virtual machine for themselves, there is
also a separate message queue as well.
When a Win16 application hangs, the sys‑
tem keeps running. Could this be an at‑
tempt by MS to conceal the fact that there’s
something seriously wrong with Windows
3.x multi-tasking, I wonder?

Since they run in a separate unified ad‑
dress space, when aWin16 application dis‑
graces itself, leaving system resources
allocated in memory, Windows 95 is not af‑
fected. System performance is not de
graded. Instead,Windows 95keeps track of
when a Win16 application requests system
resources.When the application aborts, this
information is used to deallocate any re
sources that hadnotbeenfreed.

Why move?
For the commercial software developer who
has prospered under the Windows 3.x um‑
brella, there is a dire need to venture to a
fresh playing field. Competition is hot. The
whole industry is spinning on the momen‑
tum of the upgrade philosophy. Put simply
this means the long term financial success
of a given software product relies more on
the sale of upgrades to existing users than
on new and original sales. The market is
saturated; more and more companies are
sellingupgrades.
The drive for new and innovative tech‑

nologies is beingsuffocated asthe umbilical
cord of software development, the R & D
budget, is squandered increasingly on ‘im‑
proving’ existingproduct lines.

SoWindows 95will offer the software de‑
veloper a new platform; a new opportunity
to explore. At its birth, the market will be
small; almost niche. While the WordPer‑
fects, the Lotuses of this world battle with
their massive user base, smaller software
houseswill have achance to get in first with
their products and so create a following be‑
fore the heavyweights get on board. a
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environments for a number of years. Version
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wider Software Configuration Management
solution.

AllChange manages all aspects of the change
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FEATURE

Windows for the
faint-hearted
The easiest way to port :

a non-Windows =
program to Windows is to use

Turbo Pascal’s WinCrt or
Turbo C++’s EasyWin. These
are libraries that let you take

an ordinary non-windowed
program and run it in a window

with practically no changes.
Michael Covington explains

how...

PROGRAM w i n c o n t r o l ;
{ C o n t r o l o f t h e m a i n w i n d o w u n d e r W i n C r t . }

USES W i n C r t , W i n P r o c s , W inTypes ,

VA R s a v e d cursor: H C u r s o r ;
a i n t e g e r ;

a n y o u t p u t . }
S t r C o p y ( W i n d o w T i t l e , ’ A S a m p l e P r o g r a m ’) ;
I n i t W i n C r t ;
w r i t e ( ’ P r e s s R e t u r n . . . ’ ) ; r e a d l n ;

{ Change t h e w indow t i t l e . }
S e t W i n d o w Te x t ( G e t A c t i v e W i n d o w , ’ A n E x a m p l e ’) ;

r e a d i n ;p e eAb ew r i t e ( ’ P r e s s R e t u r n .

{ M a x i m i z e t h e w i n d o w. }

Figure 1 - Controlling the main window

28

Take a standard DOS text-mode appllication
and compile it for Windows. What you get
when you run it is a text window- that is, a
window that acts like a plain old DOS text
screen (or traditional computer terminal)
except that it has scroll bars so that you can
look back at several screenfulls of previous
output. But a text window does have its limi‑
tations. In this article I’ll show you how to
reach beyond it and access other features of
Windows, such as message boxes and file
dialogs, without restructuring your text-ori‑
ented code. My examples will be in Pascal;
at the end I'll describe briefly how to con‑
vert them to C. I’ll assume you have access
to Windows documentation (after all, it’s on‑
line in both Borland Pascal and Borland
C++) and that you can look up further de‑
tails once I point you in the right direction.

Windows basics
Figure 1 shows how to control the text win‑
dow itself.The crucial procedures are in the
units WinProcs , WinTypes and of course,
W i n C r t . First consider the title of the main
window when the program is running. By
default, the title is the name of the program
file (such as MYPROG.EXE). To select a dif

S t r i n g s ;

D o n e W i n C r t ;
END.
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s a v e d c u r s o r :

ferent title, perform the system calls
S t r C o p y
(

W i n d o w T i t l e ,
‘ Y o u r Name H e r e ’

);
I n i t W i n C r t ;

before performing any screen input or out‑
put (Figure 1). Here W i n d o w T i t l e i s the
variable in which WinCrt keeps the window
title before initialisation. If you don’t call
I n i t W i n C r t explicitly, the first screen I/O
operation will do so automatically. To
change the title after the program starts up
you call the function S e t W i n d o w Te x t ( )
asfollows.
S e t W i n d o w Te x t
(

G e t A c t i v e W i n d o w,
‘ N e w T i t l e H e r e ’

Ye;
Here the first argument, GetAct i v e W i n ‑
d o w represents a function that returns the
handle of the main window. To make the
window visible call S h o w W i n d o w ( ) . The
second parameter determines the size.
ShowWindow
(

G e t A c t i v e W i n d o w,

ShowWindow ( G e t A c t i v e W i n d o w , SW_SHOWMAXIMIZED) ;
w r i t e ( ’ P r e s s R e t u r n . . . ’ ) ; r e a d l n ;

{ B a c k t o n o r m a l s i z e . }
ShowWindow ( G e t A c t i v e W i n d o w, SW_SHOWNORMAL) ;

{ Change m o u s e c u r s o r t o h o u r g l a s s . }
w r i t e ( ’ W a i t a moment ,

S e t C u r s o r
5 ° "Ss C h i e e i n g . « . : " ) :

( L o a d C u r s o r ( 0 , I D C _WAIT) ) ;

{ S l e e p a m o m e n t ,}
{ t h e n p u t c u r s o r b a c k t o
F O R i : = - 3 2 7 6 7 T O 32767 D O Y i e l d ;
S e t C u r s o r (saved_cursor) ;
w r i t e( ’ F in ished.

n o r m a l .  }

P r e s s R e t u r n . . . ’ ) ; r e a d l n ;

{ M a k e t h e w i n d o w d i s a p p e a r . }
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PROGRAM p o p u p s ;
{ How to u s e message b o x e s }
{ a n d WinExec

USES W i n C r t , W i n Ty p e s , W i n P r o c s ;

VA R r e s u l t : w o r d ;

B E G I N
{ How to p u t up a message b o x }

t h i s i s o r d i n a r y o u t p u t . ’ ) ;w r i t e l n ( ’ H e l l o ,
MessageBox ( G e t A c t i v e W i n d o w,

' L o o k ! ’ , ’ T h i s i s a m e s s a g e b o x ’ ,
MB_OK) ;

w r i t e l n ( ’ P r e s s R e t u r n . . . ’ ) ;

ID_NO:
E L S E

E N D ;

u n d e r W i n C r t .

r e a d i n ;

w r i t e l n ( ’ Y o u s a i d N O ’ ) ;
w r i t e l n ( ’ Y o u s a i d CANCEL’) ;

{ How to r u n a n y .COM,
{ . P I F p r o g r a m }

FEATURE

.EXE, . B AT, o r }

w r i t e l n ( ’ N e x t w e ’ ’ 1 l r u n t h e N o t e p a d f o r a
m o m e n t . . . ’ ) ;

w r i t e ( ’ P r e s s R e t u r n . . . ’ ) ;
r e a d l n ;
r e s u l t : = W i n E x e c ( ’ n o t e p a d

m y fi l e . t x t ’ , SW_SHOWNORMAL) ;
{ O t h e r p r o g r a m r u n s CONCURRENTLY}
t h i s o n e ! }

{ E x e c u t i o n c o n t i n u e s h e r e a s s o o n a s }
{ t h e W i n E x e c ’ d p r o c e s s STARTS.}

I F r e s u l t < 3 2 THEN

r e s u l t )
ELSE

R e t u r n . . . ’ ) ;
r e a d i n ;

END.

Figure2 -Adding a message box andspawningNOTEPAD

SW_SHOWMAXIMIZED
);

This maximises the main window. As
you might guess, SW_SHOWNORMAL returns
it to normalsize.

It is often useful to alter the mouse cur‑
sor for instance to switch betweena pointer
and an hourglass.
v a r s a v e d cursor: H C u r s o r ;
saved cursor :=

S e t C u r s o r
(

L o a d C u r s o r(0 ,IDC_WAIT)
);

Here IDC_WAIT is the code for the hour‑
glass shape. The documentation for L o a d ‑
C u r s o r ( ) lists the other predefined
cursors that are available. Since the return
variable saved_cursor stores the original
cursor, all you have to do to get it back is
call SetCursor again.
S e t C u r s o r (saved_cursor) ;

Getting the msg across
Message boxes are the easiest kind of win‑
dow to create, because they aren’t event‑
driven (at least not from the programmer’s
point of view). Figure 2 lists the code to dis‑
play pop-up message boxes and shell out to
another Windows application. To display
one only requiresa single call to Message‑
Box(Q.
M e s s a g e B o x
(

G e t A c t i v e W i n d o w ,
' L o o k ! ’ ,

‘ T h i s i s a m e s s a g e b o x ’ ,
MB_OK

ie

Vol 9Issue 5 October 1994

The MB_OK parameter says that the mes‑
sage box should have a single OKbutton.
The return value is used to determine the
ID of the button which was pressed when
the dialogue contains more than one eg:
CASE M e s s a g e B o x

(
G e t A c t i v e W i n d o w ,
" Y o u r T i t l e ’;
‘ Y o u r M e s s a g e H e r e ’ ,
MB YESNOCANCEL

OF
ID_YES:
ID_NO:
E L S E

E N D ;

Here MB_YESNOCANCEL identifies the
kind of box (alternatives include MB_OK‑
CANCEL and MB_ABORTRETRYIGNORE).
ID_YES and ID_NO are predefined con‑
stants containing return codes. By default,
message boxes are application modal,
which means that the calling program stops
in its tracks to await a response, but the
user can still switch to other concurrently
runningprograms and continue working.

The option MB_SYSTEMMODAL makes
the message box system modal, so that the
user can’t switch tasks until he has dealt
with the message box. Use MB_SYSTEM‑
MODAL sparingly and only for situations that
justify bringing the whole system toa halt.
The various flags can be combined with the
+ operator or OR.

Runningother applications
As I explained briefly above, the listing in
Figure 2 can be broken down into two func‑

Re
ee a
C o k e
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w r i t e l n ( ( C o u l d n ’ ‘ t r u n i t ,

w r i t e l n ( ’ R u n n i n g  i t  s u c c e s s f u l l y ,
w r i t e l n ( ’ B a c k t o t h e m a i n w i n d o w.

r e t u r n c o d e = ’ ,

t h a n k s ’) ;
P r e s s

tions: display a popup message box and
spawn another Windows application. The
function W i n E x e c ( ) performs the latter
task. So, to run NOTEPAD and load MY‑
FILE.TXTuse:
WinExec
(

‘ n o t e p a d m y fi l e . t x t ’ ,
SW_SHOWNORMAL

);
Here the string contains the name of any
DOS or Windows .COM, .EXE, .BAT, or
.PIF file, followed by any command line ar‑
guments t o b e passed t o it. W i n E x e c ( ) i s
what Program Manager and File Manager
use to implement their R u n . . . option. Its
requirements are much the same. As you
may have figured out, SW_SHOWNORMAL
means that the window should start out nor‑
mal-sized rather than maximised.

Unlike similar operations in DOS, W i n ‑
E x e c ( ) multi-tasks. That is, it will return
control to the calling program as soon as
the other program has started,without wait‑
ing for it to finish. Soif the calling program
needs to wait for some kind of result from
the W i n E x e c ’ d process, i t will have t o
pause somehow andwait; asimple kludge is
to make it wait for keyboard input. This is
what I have done in Figure 2. What we re‑
ally need is a Windows genius to write
WinExecAndWait ( ) . Any volunteers?

Ascommon asdialogs
As every good software developer knows
one of the virtues of Windows is the com‑
mon dialog boxes which provide instant,
built in routines to open and save files,
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FEATURE

PROGRAM fi l e d i a l o g s ;

USES W i n C r t , CommDlg, W i n P r o c s ,

VA R i n fi l e n a m e ,
c h a r ; { = P C h a r }

i n fi l e , o u t fi l e :
fi l e d a t a :
j u n k :

B E G I N

w r i t e l n ( ’ D e m o n s t r a t i n g h o w t o s e l e c t fi l e s . . . ’ ) ;

{ S e l e c t a fi l e t o READ. }
S t r C o p y ( i n fi l e n a m e ,’ j u n k . t x t ’ ) ;
name h e r e }
F i l l C h a r ( fi l e d a t a , s i z e o f (filedata) , 0 ) ;
WITH fi l e d a t a D O

B E G I N
1 S t r u c t S i z e
hWndOwner
l p s t r F i l e
n M a x F i l e := s i z e o f (infilename) ;
l p s t r I n i t i a l D i r : = ' C : \ J U N K ’ ;
d i r e c t o r y , L f .any - }
l p s t r T i t l e : = ’ F i l e t o r e a d ’ ;

= ' A l l F i l e s ’#0’ *.*’ #0;l p s t r F i l t e r
{ c a n b e o m i t t e d }
F l a g s =

E N D ;
I F NOT G e t O p e n F i l e N a m e ( fi l e d a t a ) THEN

w r i t e l n ( ’ Y o u w e r e s u p p o s e d t o c h o o s e a
fi l e n a m e ! ’ ) ;

{ N o w i n fi l e n a m e c o n t a i n s t h e fi l e n a m e . }
w r i t e l n ( ’ T h e i n p u t w i l l b e r e a d f r o m : ’ ,

i n fi l e n a m e );

S t r i n g s ;

o u t fi l e n a m e : A R R AY [ 0 . . 6 3 ] O F

t e x t ;
TO p e n F i l e N a m e ;
S T R I N G ;

{  p u t  d e f a u l t

= s i z e o f (fi ledata) ;
G e t A c t i v e W i n d o w ;

=  i n fi l e n a m e ;

B E G I N
1 S t r u c t S i z e
hWndOwner
l p s t r F i l e
n M a x F i l e

l p s t r T i t l e
l p s t r F i l t e r

F l a g s

l p s t r D e f E x t
E N D ;

{  d e f a u l t

{ Select a fi le to WRITE.
a l r e a d y e x i s t . }
S t r C o p y ( o u t fi l e n a m e , ’unnamed.txt’ ) ;

d e f a u l t name h e r e }
F i l l C h a r ( fi l e d a t a , s i z e o f ( fi l e d a t a ) , 0 ) ;
W I T H fi l e d a t a D O

l p s t r I n i t i a l D i r

I n s i s t . t h a t * i t n o t

{  P u t

= s i z e o f (filedata) ;
G e t A c t i v e W i n d o w ;

=  o u t fi l e n a m e ;
= s i z e o f (outfilename) ;

aDONJORK.7
‘ F i l e t o c r e a t e ’;

= ' T e x t F i l e ’ # 0 ’ * . t x t ’ #0’
A S C I I F i l e ’ #0 ’ * .asc ’ # 0 ;

OFN_OVERWRITEPROMPT +
OFN_PATHMUSTEXIST +
OFN_HIDEREADONLY +
OFN_NOREADONLYRETURN;
og otal

I F NOT G e t S a v e F i l e N a m e ( fi l e d a t a ) THEN
w r i t e l n ( ’You w e r e s u p p o s e d t o c h o o s e a

fi l e n a m e ! ’ ) ;

{ N o w o u t fi l e n a m e c o n t a i n s t h e fi l e name. }
w r i t e l n ( ’ T h e o u t p u t w i l l b e w r i t t e n o n : ’ ,

o u t fi l e n a m e );

t h e o t h e r }

c l o s e ( i nfi l e ) ;

Figure 3 - Usingcommonfile open andsave dialogs

change the palette and print.
For the file dialogs the routines are

named G e t O p e n F i l e N a m e ( ) and G e t ‑
S a v e F i l e N a m e ( ) respectively. Each o f
them returns t r u e if the user choosesa file
and f a l s e if the user cancels out or the
procedure fails for some other reason.Addi‑
tionally, a successful file dialog stores the
full name of the file (including path) in a
character array of type P C h a r but does not
actually open the file.

The common file dialogs are controlled
by a large data structure of type T O p e n ‑
F i l e N a m e ; the easiest way t o create such a
structure is to fill it with zero bytes, then set
non-default values in appropriate places.
Figure 3 shows two examples. The most im‑
portant fields are listed in Figure 4.

The way the file name is stored deserves
a moment’s thought. It’s a null-terminated
string. That is, it’s an array of characters,
and the file name will be stored in it, termi‑
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nated bya zero byte. This is the usual kind
of string in C but not in Pascal.Accordingly,
Listing 3declares
i n fi l e n a m e ,  o u t fi l e n a m e :

A R R AY [ 0 . . 6 3 ] O F CHAR

One of the greatest
inventions in all of
computer programming
was the text file

(not s t r i n g [ 6 4 ] ) . Further, Turbo Pas‑
cal’s extended syntax allows you to use the
names i n fi l e n a m e and o u t fi l e n a m e ,
without subscripts, to denote pointers to the
beginning o f the array. Thus, i n fi l e n a m e
and o u t fi l e n a m e are effectively o f type
P c h a r , ie pointers to null-terminated
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{ T r i v i a l demo:

a s s i g n ( i n fi l e , infilename) ;
a s s i g n ( o u t fi l e , outfilename) ;
r e a d l n ( i n fi l e ,junk) ;
w r i t e l n ( o u t fi l e , ’ F i r s t l i n e was:’, junk) ;

c l o s e (ou tfi le ) ;
w r i t e l n ( ’ A l l d o n e . ’ ) ;

copy 1 l i n e f r o m 1 fi l e t o

r e s e t ( infi le) ;
r e w r i t e (outfile) ;

strings, even though they aren’t declared
that way.

Finally, note that every file dialog in‑
cludes a set of templates, such as *.*,
*TXT, or the like, to control which file
names are visible on the menu. Each tem‑
plate has a name, such as ‘All files’ as well
as a pattern, such as ‘* . * ’ ,

If more than one template is provided,
the user can choose among them by pop‑
ping u p the L i s t fi l e s o f t y p e . . .
submenu. The list of templates is placed in
the TOpenFi leName structure as a se
quence of zero-byte-terminated strings end‑
ing with a double zero byte ( ie
l p s t r F i l t e r = ‘ T e x t
F i l e s ’ # 0 ’ * . t x t ’#0’ Batch
F i l e s ’ # 0 ’ * . b a t ’ #0). Here a Pascal
string constant, adorned with several zero
bytes, is being assigned to a Pchar variable,
which means that an extra zero byte gets
appended at the end.
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Istructsize the size of the structure itself (for memory protection)
hWndOwner the handleof the parentwindow (which you can obtain

usingGetActiveWindow)
IpStrFile apointer to acharacter array (not Pascal string) where

the file name is to beplaced
nMaxFile the number ofcharacters available there; and Flags,

various options such asOFN_FILEMUSTEXIST,
OFN_PATHMUSTEXIST, and OFN_READONLY (true
if it'sOKto choosea file that can only be read, not
written).

Figure4 -Description of importantfields in TOpenFileName structure
What about C?
Everything that I’vedescribed here hasa di‑
rect counterpart in Borland C++. The pro‑
gram should begin with the following
includes:
# inc lude <w indows .h>
# inc lude < d o s . h >
# inc lude < s t d i o . h >
# inc lude < c o n i o . h >
You'll also need a few declarations, which
should have been in CONIO.Hbut aren't:
v o i d _Cdecl
_DoneEasyWin ( v o i d ) ;

e x t e r n c h a r Cdecl
_WindowTitle [ 8 0 ] ;

To initialise the window, first s t r c p y
the appropriate title string into _Window‑
T i t l e , then call I n i t E a s yW i n ( ) . To
close the main window at the end, call
_DoneEasyWin ( ) . The other system calls

work in much the sameway as in Pascal,ex‑
cept of course that function names begin
with underscores and data types are suit‑
ably adjusted. The Windows API documen‑
tation tells thewhole story.

Microsoft’s BigOmission?
In my opinion, a serious limitation of Mi‑
crosoft Windows (and the Macintosh OS
too) is that text windows aren’t built in; Bor‑
land had to implement them specially for
Turbo Pascal and Turbo C++. One of the
greatest inventions in all of computer pro‑
grammingwas the text file. Itskey insight is
that adisk or tape file can recordexactly the
same data that would be displayed on the
screen or read from the keyboard. A pro‑
gram can decide at run time whether to use
the console or the disk. Its data-formatting
requirements don’t change. Indeed, with

FEATURE
Unix-style redirection, the program might
not even know whether it’s using the disk,
the console, or some other device.

Windowing originated on Lispmachines,
where all windows are, by default, textual.
It’s easy to write aprogram that conducts its
main user interaction in one window while
writing debugging information in another
and keeping up a graphical display in a
third. Each window is an I/O stream, and
most can display text and read from the key‑
board. Not so for the Macintosh or Mi‑
crosoft Windows where text windows are
banished.The goal was to force all software
to use amenu- driven interface (as if all pro‑
grams were editors). The sad side effect is
that there is no way to record program out‑
put ona text file, nor can an ordinary pro‑
gram write on the screen without elaborate
systemcalls. Is this progress?
The rumour mill says that Chicago

might support text windows; OS/2 already
does (clumsily), and so does AmigaDOS.
Viva la revolucion.

This articlefirst appeared in PC Techniques.
Michael Covington does artificial intelli‑
gence research at the University of Georgia.
He can reachedon email asmcov‑
ingt@i.uga.edu.
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"the Portable"
C++ Class Libraries

your efforts on those elements that are unique to you
application, and bring your product to market
quicker.

For example, our foundation class library Tools.h++ ‑
is just one of a range of Portable C++ Class Libraries
available for DOS, Windows 3.X, Windows/NT, OS/2,
MAC, UNIX, and others...
Tools.h++ is a complete toolbox of over 100 C++ classes
which provides all the fundamental data structures and
functions needed to do virtually any C++ programming task
including strings, dates, time, files, Btree, collections, linked
lists, queues, stacks and more. A l l classes support
persistence, and the library has full internationalisation
support and is multi-thread safe.

> CIRCLE NO. 726

Hypersoft Europespecialises in the supply and
support of C++ class libraries developed by world
leaders in the field of object orientated programming.
In addition to our "industry standard library"
Tools.h++, we have other C++ class libraries
available to help you develop GUI, Drawing, Charting,
Database, Mathematical, and Financial applications.
And with continual development programmes there
are always new libraries on the way, so if you need a
C++ class library call us with your requirement.
For more information on our C++ class libraries
CALL USNOW!

Hypersoft Europe
NorthernOffice: 0602-376550
Grove House, 13Ma in Street, Keyworth, Notts., NG12 5AA
Southern Office: 0273-834596
PO Box 901, Hassocks, West Sussex, BN6 9ZS
email: hypersoft_euro@cix.compulink.co.uk
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Over 11,000 developers protect their software with Sentinel. For Only Sentinel meets the industry’s toughest quality standards and is
Macintosh,DOS,Windows, NT,OS/2, UNIX,or any platform ‐ supported bythe industry’s largest technical and R&D staff.
Sentinel is the most advanced protection available. It is the
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New age,
VisualAge

Having converted to Object Technology a

12years writing '®
few years back I must admit that things are
looking up. I can save time by reusing code

: and can even buy in classes and extend
software in C and C++,

Alan Flower firmly believes
that there’s got to be an easier

them myself. I can definitely say that appli‑
cations are rolling out somewhat faster than

way to get the job done. So he
went to Smalltalk...

they were in the past. Most of my work dur‑
ing this period has been with C++ which
was a natural progression for a C program‑
mer. I’ve enjoyed the power of the language
but, to be honest, it is hard work. Bad C++
code is as cryptic as ever. I’ve lost count of
the number of times I’ve given up on reus‑
ing someone else’s classes because I
couldn’t fathom out what was going on.

Better way than C++
I need an easier way of building object ori‑
ented applications. Notonly that, I needto de‑
velop for OS/2 and other platforms besides.
I’ve looked at tools such as Visual C++ and
have,well, written them offasfalling far short
of what I want. A few years back I was intro‑
duced to the Smalltalk languagewhich struck
me with its flexibility and the pureness of its

implementation of key object oriented con‑
cepts. Moreover it came in a neatly inte
grated environment that includeda built in
debugger and class browser.

Although impressed with its flexibility I
was less than impressed with the tools that
one usually found in a Smalltalk implemen‑
tation. Although there was always good de‑
bugging and class browsing support there
was nothing to help put a decent user inter‑
face together. Even with one of the new ob‑
ject based visual editing environments
putting an interface together is still a pain in
the proverbial. I wish there was better inte‑
gration between the editing environment,
the elements of my user interface and the
underlying classes within my application. So
here we are, the object revolution is under‑
way yet I still find that I haven’t quite dis‑
covered that ultimate tool that will bring it
all together. However, I’ve recently been us‑
ing VisualAge which IBM claims is the tool
that will satisfy the demands of people like
myself and make object technology viable
for many developers.

=
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quickly when compared
to traditional 3GLs
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< * ) ) |AjaxConnectbDly class>> taddLabeul'artbullder: unchanged
|AJaxConnectblg class>> t a d d | extl 'artbullder: unchanged

|AJaxConnectbig class>> taddl*ushbuttonel'artbullder: uncl
|AjaxConnectDly class>> t a d dWindow!'artbullder: uinchang:
|AJaxConnectDly class>> ttaddAJaxHH |I'PartBullder: unchar
|AjaxConnectDly class>> ttadd | CI'Socketlartbullder: unch:
|AJaxConnectDtq class>> ttadd | Cl'ConnectionSpec!*artbulld
|AlaxConnectblg class>> tconnectAjaxConnectDly: replace:
|AJaxConnectDlg class>> tealculatel'artbulllder unchanged
jexx Endl Generate l'art Code xxx
|AJaxConnectDly class>> Ittest unchanged
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Just ascripting language
VisualAge is anew product that aims to pull
a lot of IBM’s object technology together
under one roof and make it far easier to im‑
plement object oriented applications. In a
nutshell, VisualAge is Smalltalk with a
pretty face. Having said that, it is interesting
to note that the presence of Smalltalk within
this product is not exactly shouted from the
hoardings by IBM.There is good reason for
this, for VisualAge is a lot more than just
Smalltalk. Smalltalk is relegated to the func‑
tion of a ‘simple scripting language’ in IBM
parlance. The key feature of VisualAge is its
ability to allow developers to build Smalltalk
applications easily and quickly using its
built in visual tools.

So, what exactly can it do? Well, as its
name suggests, this is very mucha ‘visual’
tool. Figure1 illustrates a simple application
that I built around a DB2/2 database con‑
taining the names and addresses of photog‑
raphers in my area. The application allows
me to enter search criteria, step backwards
and forwards through the results table and
update individual records. You will be re‑
lieved to hear that VisualAge can also sup‑
port other relational databases such as
Oracle and SQL Server through the use of
the Multi-DatabaseFeature.

The VisualAge ‘code’ that produced this
mini-app is shown in Figure 2. In fact, there
isn’t any code becauseI didn’t need to write
a single line.The entire application was pro‑
duced from standard parts using the Com‑
position Editor (see Figure 3). VisualAge
comes complete with masses of ready as‑
sembled classes aggregated into ‘parts’ that
can be utilised in any application you build.
Using the Composition Editor you simply
connect parts together.

The complete application shown in dia‑
gram 1 took me all of 16 minutes to build
and test. Packaging this application into a
standalone .EXE file, not an easy task in a
Smalltalk environment, took another 4 min‑
utes. So, in 20 minutes I built an app that
would have taken me, say, the best part of
three or even four days using a more tradi‑
tional combination of C, Presentation Man‑
ager, OS/2 Toolkit, a dialog editor and the
DB2/2 API. This dramatic improvement in
productivity illustrates not only the univer‑
sal benefits of object technology but more
specifically, the ease with which applica‑
tions can be assembled usingVisualAge.

Built for speed
So VisualAge allows you to build applica‑
tions rather quickly, especially when com‑
pared to traditional 3GLs. But why? First,
we need to look in more detail at what is in
the standard VisualAge software. This in‑
cludes a complete Smalltalk environment
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Figure2 -Photographers’database ‘code’

(debugger, browser, etc); a visual editor
consisting of Composition, Interface and
Script editors; a large library of parts and
support for interfacing to C code. It is the
combination of Smalltalk and the associated
visual tools that form the basis of this prod‑
uct’s attraction. When used with the large

What makes the visual
tools particularly powerful
is the integration
between them

selection of supplied parts it is very easy to
avoid having to write large amounts of new
code.

Any Smalltalk user should feel at home
with VisualAge. In fact, when you start it up,
it gives the familiar look and feel of aSmall‑
talk implementation. As you would expect,
the Transcript window, class browser and
debugger are all there. However, because
VisualAge is based around a standard
Smalltalk environment initially it does not
look too promising to the newcomer: the
omnipresent Transcript window (see Figure
4) may cause some initial confusion. How‑
ever, any experienced Smalltalk user will be
able to dive straight in and get working with
this product.

Talking big...
VisualAge is a big product. Depending on
what add-ons you opt for you need to bank
on giving upwards of 40MB of disk space to
it. This figure will keep on growing asyou
add your own parts to the system. Fortu‑
nately, the software is supplied on both CD
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and diskette. Installation from CD is pain‑
less and only takes a few minutes.

Additional products available for Visu‑
alAge include Multi-database, Communica‑
tions, Multi-media,and Cobol support. All of
these features are supplied on their own
CDs. There is a two-stage installation proc‑
ess for loading up these add-ons. After the
files have been physically installed on the
target disk the components have to be inte‑
grated into the VisualAge/Smalltalk envi‑
ronment. There is an additional Installation
option available from the Transcript window
from which you select those components
that you require. This second stage can be
quite tedious as it can take several minutes
for the Smalltalk image to be updated with
all of the new parts from these components.

Once you have installed all of the fea‑
tures that you wish to use you can begin de‑
veloping applications using VisualAge. It is
at this point that you are likely to encounter
one of the fundamental disadvantages of
any Smalltalk environment and, in particu‑
lar, VisualAge. It is slow, indeed frustrat‑
ingly slow, on anything less than a powerful
486 machine. This is because most of the
VisualAge environment is written in Small‑
talk and constantly encounters the classic
Smalltalk trade-off: flexibility versus per‑
formance. If you plan on using the visual
tools extensively then I would certainly rec‑
ommend having at least 24 MB of RAM on
your development machine. Of course,
these are the requirements for VisualAge it‑
self. The applications you create run within
their own slimmed-down Smalltalk image
and will run on any 486 with 8 MB which,
fortunately, is probably the amount of stor‑
age atypical OS/2 machinehas these days.
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Buildinganapplication
Creating aVisualAge application is straight‑
forward. From the Transcript window you
launch the Application Manager. You are
given the option of creating anewor editing
an existing application. When creating an
application you do little more than link to‑
gether component parts that are either user‑
developed or selected from the extensive
selection of built-in parts.
Probably the first thing you’ll want to do

is build a visual part that represents the in‑
itial user-interface to your application. A vis‑
ual part, obviously, is one that can be
manipulated by the user of the application.
The visual part representing, say, your ap‑
plication’s main window may include con‑
trol items such as a frame window and
menu together with any of a wide selection
of other visual parts such as list boxes,
pushbuttons,notebook controls etc.

Building your own visual parts is amaz‑
ingly simple with the Composition Editor.
This is probably the best user interface edi‑
tor I have ever encountered. It gives you
various on-screen palettes of parts and an
application workspace area onto which you
position your chosen parts. From the parts
palette you select the part you require, then
simply drop it at the required on-screen lo‑
cation. There is also the usual selection of
layout tools that will ensure your controls
are aligned correctly withinyour window.
The Composition Editor is much more

than just a good interface editor. It is also
themain tool for specifying the behaviour of
your application allowing you to create rela‑
tionships between the parts of your applica‑
tion. For example, if you wanted to give a

fa) PhotoWindow Composition Editor
File Edit’ ¥iew Uptions lools Help

window a menu whose sub-menus and op‑
tions, when selected, would invoke certain
operations within your application, you first
select a menu part from the palette and
drop it onto the workspace. To this menu
you may then add menu items, sub-menus,
separator bars, etc by selecting them from
the palette and dropping them onto the

Smalltalk is relegated to
the function of a ‘simple
scripting language’
in IBMparlance

menu. VisualAge makes extremely good
use of in-place editing techniques. You can
easily change the text and appearance of
menus and other parts in your workspace.

Once’ your menu has been built on‑
screen you need to attach it to your applica‑
tion’s window.A click on the secondmouse
button will give you a pop-up menu for the
selected part. From this you may connect
the part to any other part. Parts are con‑
nected by drawing a line between them that
represents the chosen type of connection.
There are four kinds of connections that

define how parts interact with each other.
TheEvent-to-Action connection is most com‑
mon. This will invoke a method (action) in
response to certain events. For example, in
response to the c l i c k e d event that occurs
whena push button is depressed a connec‑
tion might invoke the c l o s eW i d g e t action
on an application’s frame window and
thereby close the windowwhenever the but‑
ton is pressed.

seed stig get e lses chit i t bes esbebe
ba
Hame d o geleplione

‘ [rine]

Refresh

wee dT eae V a n baf a e

Prin s u i c i e s s [ulliy savrid.
Figure3 - Composingparts with the Composition Editor
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The Afttribute-to-Attribute connection
links two data values together to ensure
they always have the same value. For exam‑
ple, you could connect the fontName at‑
tribute of a listbox to the t i t l e attribute of
awindow to ensure the window title always
displays the name of the listbox’s font.
TheAttribute-to-Script connection will in‑

voke a piece of Smalltalk code to calculate
the value of an attribute. A typical example
would be to use such a connection to calcu‑
late an account balance whenever the bal‑
ancewas referenced.
The final connection type is Event-to‑

Script. This will run some Smalltalk code
whenevera certain event occurs. For exam‑
ple, if you wanted to initialise certain fields
within a dialog prior to use you could make
an Event-to-Script connection from the
aboutToOpenWidget event of your win‑
dow to your own Smalltalk code that would
perform the initialisation.

Adding code
The Smalltalk code for your own parts is
typically written using the Script Editor.
Once you have the relevant part loaded in
the Composition Editor you can move to the
Script Editor. The Script Editor knows
about the definition of your part and, when
you need to reference a component of the
part, can save time by giving you the code
to get/set attributes or invoke actions on
the component. Also, whenever you need to
write anewmethod it will supply you with a
basic template which you can build on.

If you need it, there is also a feature that
will drop in a code template for basic Small‑
talk language features such asthat required
for i f T r u e : or d o : statements. I didn’t
find this very useful as it took too many
key/mouse strokes to use and would be far
better if it was hotkey enabled so that you
could insert a code template immediately
just by hitting the correct sequence.
The editor itself is little more than a ba‑

sic MLE and is therefore very limited in its
text editing capabilities. Unfortunately, it is
not possible to configure VisualAge to use
an alternative editor so you are stuck with
this one. However VisualAge, like most
Smalltalk environments, does offer the
lengthy alternative of being able to import
code from anASCII file that you may have
created usingyour own favourite editor.

Small talking to the public
Once your part is complete you might like
to ensure that it can be reused in future. For
this you need to switch to the Public Inter‑
face Editor. From here you can specify the
attributes, actions and events which form
the interface of your part. This editor is im‑
plemented as a notebook control with each
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Object Studio

developers the power and flexibility of business objects ‐high-level,
recognisable “super objects.’ The result:

Object Studio features our popular Smalltalk environment, ENFIN™
Plus the world’s first business object management tool, Synchronicity*
To register for aFREEseminar or to receive an
independentwhite paper on business objects,
call Easel UKon (0344) 304611. Likethe dinosaur, EASEL
these offers will someday beextinct. United Kingdom

Easel USA: 617-221-2100. Germany: 041.01-5401-0. Japan: 03-3355-7195. Also represented in Austria, Belgium,
Denmark, Finland, France, Italy, Netherlands, Norway, Spain, Sweden,Switzerland, Australia, Brazil, Venezuela.
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VISUAL BASIC’ TOOLS
Save time and money with the best range of powerful and easy-to-use Visual Basic®phe t s .tools from ContemporarySoftware. Featuring leading tatafrom

_ MicroHelp, Sheridan, Farpoint and CrystalServices. :
M I C R O H E L P S H ER LD A N

VBTOOLS 4 VBASSIST 3
The best VBX control pack anywhere: Adds powerful design tools and new ‑
Now over 50 controls £115 data access extensions for Rapid

Application Development £145
- D A T A WIDGETS

_ _ _ _Bound data controls for designing
_ database application front ends £99

D E S I G N E R WIDGETS
Create apps that resemble current

HIGHEDIT P R O 2 &
HIGH EDIT L I T E
WYSIWYG word processing &
text editing for Visual Basic
applications From£199
MUSCLE 2 :
600+ ASM routines for power popular commercial packages £99
programmers £165 3 - D WIDGETS

_ Give a 3-D State-of-the-Art look toCOMMS LIBRARY _ your Windows applications £89
Reliable,easy-to-use
communications routines £155
N E T W O R K LIBRARY
Easy-to-use node andadmin
routines £80
LISE, LABELS &
BARCODES
WYSIWYG reports, labels, barcodes &
more £175
VBXREF 2

. Project management for Visual Basic
applications £80

PRODUCT FEATURE
FA R P O I N T SPREAD/VBX 2 . 1
& SPREAD/VBX++ 2 . 0
The two versions of Spread/VBX have over 250 properties that
make them the most powerful and comprehensive data aware
controls for Visual Basic, Visual C++, Borland C++ and Symantec
C++. They are designed to implement spreadsheets, grids,
listboxes, toolbars and more.
Look out for:
DMicrosoft Access Engine support for VBusers
D Spreadsheet Interface Designer reduces the time it takes to

generate and prototype code
} Database connectivity to Q+E Database Library isa read/write

control that gives virtual data management for oversized files and
automatic updating of other data controls

D Single or multiple cell operation for back and foreground colours, formulae, borders, etc
D Data Events include Advance, ButtonClick, DbIClick, EditError, LeaveCell, ColWidthChange,

DragDropBlock, UserFormulaEntered, and others
) Database Events: EnterRow, LeaveRow, QueryData & TopLeftChange
} GUI operations include text overflow, read only mode, sizing of rows and columns, scroll

freezing, hide/show single or all rows/columns, grid line adjustment, auto-sizing to fit parent
spreadsheet, etc, etc.

Visual Basic is a registered trademark of Microsoft Corporation. All other trademarks are the property of their respective holders.
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~ SPREAD/VBX + + 2 . 0
The best spreadsheet control for
Visual Basic & C++ £175
TAB/VBX
Gives your applications an
organised, professional feel £49
GRID/VBX
The ultimate grid control on the
market for VB& C++ developers £75
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Figure4 - The omnipresent transcript window

page used to edit one aspect of the part’s in‑
terface.

Specifying attributes is easy. You simply
enter each attribute’s name and type. As
each attribute is specified you can tell the
Public Interface Editor to generate default
g e t and s e t code that can be used to ac‑
cess the attribute.
The Event page of the editor is where

you define the messages that your part uses
to communicate events to other parts. For
example, aCus tome rAccoun t part might
use a cred i tL imi tExceeded event to in‑
form other parts when a customer has over‑
spent.
The Actions page defines the actions

that can be invoked onyour part by others.
An action is synonymous to a function call
in procedural languages. When defining
each action you also specify the name and
types of any parameters that might be
passed to the action.
What makes the visual tools particularly

powerful is the integration between them.
For example, once a part has been defined
in the Public InterfaceEditor, the Composi‑
tion Editor automatically gets to know the
details of the part’s public interface. Thus,
you may add a part you have written your‑
self to the Composition Editor’s workspace
and make connections to it just as you
would dowith the built-in parts. An example
o f this might b e i n the use o f aC u s t o m e r ‑
A c c o u n t part that you may have created.
When added to the Composition Editor it
becomes very easy to start using it from
other parts. You might want to have a push
button whose c l i c k e d event is connected
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Reusetricky
Partsyouwrite yourself can beplaced in the
Composition Editor in two ways. First, you

Most of the VisualAge is
written in Smalltalk and
constantly encounters the
classic Smalltalk trade-off:
flexibility
versus performance

may simply select the A d d P a r t . . menu
option and key in the name of the part.This
can be error-prone because there is no facil‑
ity to browse or search on names.Trying to
recall the name of aclass/part you built sev‑
eral weeks earlier can bea hit and miss af
fair. I often found myself calling up the
Smalltalk class browser just to search for
the name | wanted.

Second, you may wish to add your own
parts to the Composition Editor’s parts pal‑
ette.Thiswould be the bestway of packaging
many parts that you intend to reuse repeat‑
edly. The only drawback with this approach
is that should you decide to use your own
unique icons to representyour parts thenyou
have to build your own DLL containing the
icon resources. Then for each part specify
both the name of the DLLand ID of the icon
whichwill representthepart in the palette.
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Calling others
Of course, IBM correctly recognised that
there is noway that many established devel‑
opers can drop their existing procedural
code and replace it overnight with shiny
new Smalltalk code. VisualAge has the abil‑
ity to call C routines that are held in DLLs.
These are accessed via C External Routine
parts.To configure this type of part requires
the names of both the DLLand the function
to be called. Then, to obtain the correct pa‑
rameter information for the function call
VisualAge can parse either the header or
source files.

If you have the source code it is easier to
let VisualAge trawl through it and present
you witha list of functions fromwhich to se‑
lect the one that you want. However, there
is one flaw with this approach that makes
this feature almost unusable. The file pars‑
ing code is written in Smalltalk and the per‑
formance is abysmal, especially on large
files.

I wanted to call a function that happened
to reside in a large C file which also in‑
cluded many header files. It took VisualAge
30minutes to get through that lot. I found it
far easier to produce a trimmed down
source file that included only the essential
header files and contained empty definitions
for the exportable functions.

IBM also offer the COBOL Feature
which provides similar functionality and al‑
lows existing legacy code to be brought into
the present. This is a very good move and
counters a common barrier that prevents
the migration to object technology in many
corporates.

Talking Multimedia
There are alsoMultimedia and Communica‑
tion features available that are likely to be‑
come essential to any serious VisualAge
developer. The Multimedia feature, which I
didn’t use myself, gives you parts that pro‑
vide easy access to the powerfulmultimedia
PresentationManagerAPI's.
The Communication features include

support for NetBios,TCP/IP, EHLLAPIand
APPC communications. For simple transac‑
tions these parts will do almost everything
for you. What’s more, if you are communi‑
cating with a program written in C or CO‑
BOL you can parse the packet/record
definitions straight out of a header file and
into VisualAge. The relevant communica‑
tion parts will automatically pick up and use
the right packet definition.

Runs likea slug...
I experimented with the TCP/IP support
and decided to use it to build a tool to test

41



OBJECTIVE
an Internet news server. Using the socket
classes couldn’t havebeen easier. I was talk‑
ing to the news server within minutes.
The entire application was built in less

than a week. This was a project that I had
anticipated taking three or fours weeks us‑
ing C++, and the IBMTCP/IP Toolkit. The
only drawback was the performance. It
wasn’t nearly as fast as using C++ but at
least the communications parts, which I as‑
sume use a large amount of non-Smalltalk
code, performed adequately.
The relatively slow performance of

some VisualAge applications has to be bal‑
anced with the time savings available. I’m
sure many companies would rather accept
slightly slower run time performance in re‑
turn for getting the application built in less
than half the time usingVisualAge.
Of course, with hardware getting

cheaper all the time the performance of
Smalltalk applications become less of an is‑
sue. But rather than upgrade to 100 MHz
Pentium a more practical solution to the
performance issue is to write your speed
critical code using another language and
call it fromwithin VisualAge.

Better still, SOM (IBM’s implementation
of the OMG CORBA standard) support has
recently been included with VisualAge.
Thus, a VisualAge application can now util‑
ise objects implemented in other languages
such as C++, opening up many interesting
possibilities.

Getting upto speed
I'd recommend any newcomer to read the
excellent Introduction to Object-Oriented
Programming with IBM Smalltalk as sup‑
pliedwith VisualAge. It will give you the es‑
sentials you need in order to understand
why the Smalltalk environment works the
way it does.

IBM is very keen for developers to dis‑
tribute and resell a wide selection of parts
for use by VisualAge developers. The gen‑
erally excellent documentation also in‑
cludes Construction from PartsArchitecture:
Building Parts for Fun and Profit which I
would recommend to anyone who wishes to
get into the objects business. Further to
this, IBM has also announced the Object
Connectionfor VisualAge programme to sup‑
port and encourage the market for Visu‑
alAge parts.

Every developers dream...
For a 1.0 release VisualAge is surprisingly
competent. Version 2 is due later this year
and will include even more parts. More im‑
portantly, it should be significantly faster. I
suspect that many corporate development
shops will, quite rightly, recognise Visu‑
alAge asoffering aviable introduction to ob‑
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Smalltalk, the silver bullet of OOP
Object Technology promised the user community a silver bullet to dramatically im‑
prove the flexibility, quality, and productivity in software development. But our users
are telling us that these benefits are not readily achievable with current object-based
development tools.
Some of our clients implemented early object-oriented projects in C++. After they

witnessed some project failures, they realised that about 80% of current C++ develop‑
ment uses aC++ compiler asa better C.They were surprised because they thought the
silver bullet was reusable class libraries, but they found that simply using a ‘better C’
results in minimal reuse.
By comparison, Smalltalk is a better language for building business applications. It

is easier to enforce object-oriented design in aSmalltalk environment and successfully
put small applications into productionwith as little asafewweeks of work.

Smalltalk visual programming tools are an answer to another silver bullet that
failed, 4GL applications. Users are beginning to realise that 4GL tools sacrifice reus‑
ability, architectural design, scalability, and encapsulation. For example, the pixel ‘ob‑
jects’ in the user interface are too tightly linked to relational database tables, violating
thebasic principles of good systems design.

Smalltalk gives higher productivity, realbusiness objects in applications, and anop‑
portunity for significant improvements in flexibility, quality and productivity if users
can overcome the barriers to building reusable class libraries that support scalable
production systems,maintainable by large development teams.
To support reusable, scalable, and maintainable large systems, some object tech‑

nologists are telling users to retrain and reorganise their COBOLprogrammers and in‑
vest in object CASE tools. But the users are much too smart for that. They know that
CASE isa silver bullet that failed.
With current CASE and OOA/D tools, there is a fundamental disconnection be‑

tween the code in a running system and the requirements, analysis, and design that
preceded it. Even in the few companies that have a well-implemented spiral develop‑
ment methodology, there is no easy way to feed code changes in a running system
back into requirements, analysis, and design documents.This breakdown in the evolu‑
tionary prototypingprocess severely limits the reuseof software components.

Even when we can fire the silver bullet, marksmanship training is required to hit
the target. A unified approach to analysis, design, and implementation must dramati‑
cally shorten the learning curve for business application programmers, assist them in
design of reusable groups of collaborating classes, and guide them in architecturing
large systems environments. Our users can’t wait six months for aCOBOL program‑
mer to learnSmalltalk, or 12-18months for some of them to learnC++.
As object technology vendors deliver unified tools that solve these basic problems,

we will significantly exceed users expectations by delivering more than we currently
promise.This will be good for users and good for vendors. It will validate long-term in‑
vestment in object technology and dramatically expandmarket opportunities.

Forbes Cook,E a s e lUKLtd

ject technology and an almost unbeatable
development environment. There is also a
Team version of VisualAge which allows for
the versioning and distribution of parts in a
team environment.
This, together with the support for ad‑

vanced communication protocols and ac‑
cess to relational databases will, for many of
them, offset both the cost of VisualAge and
the performance of the run time applica‑
tions.
What about those developers who don’t

work in a corporate development shop? I
still think VisualAge is worth a good look.
But what about the cost? Compared to your
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existing compiler and other tools VisualAge
probably looks expensive. I suspect if my
experience is anything to go by then Visu‑
alAge would probably pay for itself within
the first month. With it you can build true
object oriented applications very, very
quickly. The absence of run time licencing
fees plus the imminent availability of aWin‑
dows version makes this a tool especially
useful to any bespoke developer.

Alan Flower isadeveloper ofclient/server
applications andcan becontactedat Rem‑
ora on 0272-328528.
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of variance to time series analysis and
forecasting.

Exponen t Graphics ’ f o r C
Interactivegraphics library produces over
30different scientific and business plots in
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The Cruel C
Bruce Formanfires a

broadside at the
Windows for Workgoups API
and shows you how to play
Battleship in Visual Basic.

o n c l a dfor Work¢

44

roups _

Have you ever wondered how the WFWG
game HEARTS works and yearned to write
something like that yourself? Using the
WFWG API you can do just that and allow
users to communicate and_ co-operate
through your applications. This article will
show you how to access the WFWG API
functions and build workgroup aware appli‑
cations.
The example I have chosen to present is

a simple version of the perennial game of
battleships. Two players place their comple‑
ment of ships on their own board which is
unseen by the enemy and then take it in
turns to fire shots at each other until one
player has sunk all the other player’s ships.
This seemed an ideal game to program for
Workgroups as the fundamental rules and
procedures of the game are widely under‑
stood and the simple communication needs
illustrate the use of the WFWGAPI calls at
abasic level.
The program itself is just a ‘bare bones’

approach to the problem used to demon‑
strate the various techniques involved in us‑
ing the WFWG API calls. The full source
code is available to readers by sending in a
diskette and SAE asinstructed at the end of
the article. You can apply or extend the
code contained therein to your own particu‑
lar programmingneeds.

Talking peers
WFWG is a peer-to-peer networking system
which lets users share files, directories and
printers with users working at other com‑
puters in anetwork. In addition to this there

are a number of
communications
facilities which al‑
low users to ‘talk’
to each other and
share information
via the network.
The WFWG

API provides a se‑
ries of functions
which allow pro‑
grammers to in‑
clude the network
functionality of
WFWG in their
applications. De
tails of these func‑
tions are provided

BRUCE2
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by the WFWG Software Development Kit
which is available through Microsoft and
downloadable from a number of sources
such asCompuServe.
The WFWG SDK consists of a number

of files including utilities and example
source code primarily aimed at C program‑
mers with a few examples for VB program‑
mers.The main source of information is the
SDK help file which gives full details of
every function which is available in the
WFWG API with textual examples. This,
again, is aimed at C programmers so it
helps tremendously if you have at least a
passing knowledge of C including data
types and use of pointers so that you can
root aroundC listings and helpfiles such as
these to be able to translate the information
into that usable in VB programs. Hopefully
the calls and techniques that I describe in
this articlewill help those of you less certain
in this area to do likewise and extend the
range of what is possible with the standard
VB languageon its own.
The calls that I do usehere are obviously

only a small part of the total available in the
WFWGAPI but the basic principles are cov‑
ered in enough detail to allow you to extend
them to other calls that you may be inter‑
ested in. The SDK help file has introduc‑
tions to the fundamental definitions of the
various elements that constitute aWFWG
network and you should endeavour to get a
copy of this if you are planning to do any
work in this area.

Commswith mailslots
WFWG provides two methods for inter‑
process communications: mailslots and
named pipes. In WFWG we can open, read
and write to named pipes as if they were
files but namedpipes can only be created on
servers running LAN Manager or other cli‑
ent/server based networks. This makes it
impossible for WFWG only LANs to use
this form of communication process which
means that the best method to achieve our
aims is to usemailslots.

A mailslot is an application-defined buff‑
er that receives and holds messages. Appli‑
cations create mailslots so that they can
receive text or data from other applications
running on one or more computers in a net‑
work. An application creates amailslot to re‑
ceive messages and waits for amessage to
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...BUT BEFORE WEPASS YOU OVER TONANCY FOR THE
INTER-GALACTIC WEATHER FORECAST

FIRST SOME IMPORTANT
INFORMATION FOR ALL YOU
PROGRAMMERS OUT THERE

Check out this selection of bestsellers from our range of over 250 products.
3D Graphics Toolkit £115.00
CodeBasic £129.00
CodePrint Pro £85.00
Compression Plus £195.00
Crystal Reports Pro £229.00
DataWidgets £95.00
DesignerWidgets £95.00
Extra! Tools fromAttachmate £195.00
Formula One £225.00
FxTools for VB £145.00
HighEdit/VB £159.00
ImageKnife/VB £165.00
Imagestream £225.00
Integra/VB for VB Desktop £199.00
LeadTools/VB £299.00
MediaKnife/VB £230.00
Muscle £119.00
NetPakProf £129.00
PDQComms £99.00
QuickPak Professional £145.00
Spread/VBX £175.00
SpyWorks/VB £120.00
ToolThings £129.00
TrueGrid Professional £129.95
VBAssist £140.00
VBTools4 £109.00
Version Stamper £120.00

BorlandC++ v4 £275.00
BorlandVisual Solutions Pack £59.00
CodeBase £249.00
CodeBase++ £249.00
EZ-VBX £115.00
GreenleafComm++ £195.00
GreenleafCommlib £245.00
Integra/VDB for C++ (Desktop) £199.00
Integra/VDB for,C++ (Server) £499.00
Microsoft Visual C++ Profv1.0 £225.00
Microsoft Visual C++ Profv1.5 £295.00
NeoImageAPI (Std) £160.00
NeoImageAPI (Pro) £210.00
Watcom C++ v10 £159.00

9K Version Control (1 user) £145.00
Blinker the Linker v 3 £225.00
Doc-To-Help (1 user) £225.00
ED for Windows v 3 £145.00
GraphicServer for Windows £239.00
InstallShield for Windows £350.00
MultiEdit Pro + Evolve £159.00
PCX Toolkit for DOSor WIN £189.00
R&RReportWriter for SQL £325.00
R&RReportWriter for Windows£195.00
SOS Help! for Windows £195.00
Watcom SQL for Windows £260.00

Extra! tools f rom Attachmate £195.00
Formula One £225.00
GraphicServer £239.00
ImageStream £225.00
Libary,for Lotus Notes £199.00
PowerBuilder Desktop £190.00
PowerMaker £135.00
PowerViewer £65.00
VT Speller £75.00

dGE Graphics £239.00
MS FoxPro Standard_y2i6 Promo £79.00
MS FoxProProfv2.6 Upgrade £199.00
Netlib for DOS o r,Windows £225.00
Refox decompilerfrom Xitech £299.00
SilverFox Gomms DOS or WIN £249.00
The FEELEditor £85.00

Too many to mention!
Weare the leadinig’supplier
of Clipper products in the

UK.
Callus for details

Call us today for further product info and price listing

081.994,4842
QBS Software Limited
10 Barley Mow Passage
LondonW4 4PH
PH: +44 81 994 4842
Fax: +44 81 994 3441
email: qbs@cix.compulink.co.uk
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WNetGetCaps Used toreturn the network type being run. Inour case wecan check tosee ifWFWG is
actually running.
B y Va l n Index% Specifiesthe capabilities to retrieve
Ne tWks taGe t I n fo
Anapplication can retrieve information about the computer it is runningon. This will include the computer nameon
the network, the nameof the workgroup towhich the computer belongs and the nameof the user (if any)who has
loggedonto the network.
Inthis API function call, the bufferwhich returns informationabout the computer actually returnsastructure of
pointers to the data concerned.When usingVBthis then requires the use of afurther Windows API call Istrepy to
return the actualdata
B y Va l p s z S e r v e r $ | name o fthe server t ocheck
B y Va l s l e v e l % level ofdetail to retrieve
B y Va l p b B u f f e r $ buffer to receive information
B y Va l c b B u f f e r % size o fbuffer, i nbytes
pebTotalAvails | receives size ofinformation, inbytes
Ne t S e r v e r E n um This call will retrievea listo fcomputers i nthe network and other information about those
computers inaspecifiedworkgroup.
B y Va l p s z S e r v e r $ reserved;must b enull
B y Va l s l e v e l % | level ofdetail to retrieve
B y Va l p b B u f f e r $ bufferto receive information
B y Va l c b B u f f e r% size o fbuffer, i nbytes
p cEn t r i e sRead% | receives number o fcomputers returned
pcTotalAvails% receives total numberofcomputers available
B y Va l flServerTypes& | type ofcomputer
B y Va l pszDoma in$ name o fworkgroup for which tosearch
DOSMakeMa i l s l o t Creates amailslot onthe localcomputer.
B y Va l pszName$ | name ofmailslot tocreate
B y Va l cbMessageSize% maximiummessage size, inbytes
B y Va l c b M a i l s l o t S i z e % | mailslot size, i nbytes
phMailslot% receivesmailslot handle
DOSMa i l s l o t I n f o Retrieves the status o famailslot including the number o fmessageswaiting t ob eread.
I Parameters:
B y Va l hMa i l s l o t% handle indentifiesmailslot
pcbMessageSize% receives maximummessage size, inbytes
pcbMailslotSize% receivesmailslot size, inbytes
pcbNex tS i ze% receives size o fnext message, i nbytes
p u s N e x t P r i o r i t y % receives priority o fnext message
pcMessages% receives number ofmessages inmailslot
DOSReadMa i l s l o t Reads amessage from the mailslot and removes i tfrom the mailslot buffer.
B y Va l hMa i l s o t% handle indentifiesmailslot
B y Va l p b B u f f e r $ buffer t oreceivemessage
pcbReturneds% receives size ofmessage, inbytes
pcbNextSize% receives size ofnext message
p u s N e x t P r i o r i t y % receives priority o fnext message
B yVa l cT imeOu t é time-out value
DOSWr i t eM a i l s l o t
Sends amessage toamailsiot.
B y Va l pszname$ n a m eof mailslot
B y Va l p b B u f f e r $ buffer containing message towrite
B y Va l c b B u f f e r S i z e% size o fmessage, i nbytes
B y Va l u s P r i o r i t y % priority o fmessage
B y Va l usC l ass% class o fmessage
B y Va l cTimeOutsé time-out value
Note : FromVBthis call appears tosend two copies of each message to the receivingmailslot.Therefore inthe
procedure SendMessagewhich readsmessages from amailslot using the DOSReadMailslotAPI call, |have
made the call twice to read the message

Figure2 -Description ofWFWGAPIcalls used in IRONCLAD
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arrive. Another application then writes mes‑
sages to that mailslot which are stored in
the mailslot buffer. Eachmessage is sent in‑
dependently and can be given a priority
levelwhich determines the order in which it
is stored in the receiving mailslot buffer.
Messages are stored in the mailslot sorted
first by priority and then by time of arrival.
Mailslots can be classified aseither local

or remote.A localmailslot is onthe creating
computer and the mailslot name is of the
form:
\MAILSLOT\mailslot_name ;
When sending to a remote mailslot the

computer name must be added to the
mailslot name, such as \\com‑
puter_name\MAILSLOT\mailslot_n
ame. You can write messages to any
mailslot on the same computer, on any com‑
puter in a network and to all computers in a
workgroup.

WFWG API from VB
The principles involved in calling the
WFWG API are the same as calling any
other external routines in DLLs such asthe
Windows API. First we tell VB about the
procedure using the DECLARE statement.
This must include the calling parameters
matching the DLL procedure parameters
exactly in number and data type. Then we
make the call to the procedure supplying
the correct parameters

I do not propose to give a full explana‑
tion of the process of declaring and calling
DLL procedures as these have been dealt
with in detail in several previous articles in
various magazines. For an excellent intro‑
duction to the topic and using the Windows
API functions refer to DanAppleman’s book
VBProgrammers Guide to the WindowsAPI.
By examining the declarations for eachAPI
call and the use of each function in the ex‑
ample code, you should be able to get a
good feel for the procedure involved.
TheWFWGAPI which weuse in the ex‑

ample are listed in Figure2.Fora full expla‑
nation of the function of each parameter
supplied to these API calls please refer to
the SDK help file. In the example program,
I have created a number of ‘wrapper’ proce‑
dures which are used to call the various
WFWG API functions used. I have not al‑
ways utilised every piece of information re‑
turned by the calls. The user should refer to
the SDK help file for details of the extra in‑
formation which is available from each call
in case they wish to make use of it in their
own applications.

Play the game
As I said in the introduction, the example
program IRONCLAD.EXE is a version of
the traditional battleships game normally
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The effective way to protect your software
FAST Electronic has made life a lot harder for soft‑
ware pirates. Hardlock E-Y-E was designed using
cryptographic principles. It took the experience
and know-how of Germany’s number one in soft‑
ware protection and the leading edge technology
of aUS 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 c o n fi g u r a t i o n s .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, algori thmic response
prevented. and memory opt ion - all inone

MMAGNIF @
Magnifeye is a subsiduary of Fast Electronic GmbH.
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KEY BENEFITS OF |
Unique architectural perspective

Unsurpassed presentation of C++ runtime
information

graphically detects memory
leaks in Windows and Unix
environments

illustrates obscure default
compiler behaviours

Superb for walk throughs and architectural inspections

unlocks the detailed operational characteristics of
C++ class libraries

is driven by compiled code, so it can demonstrate if
a program accurately implements its design

is one ofthe most exciting and usefulprogrammer tools
wehave seen and used in the last 5years ‐ Sun Microsystems
Wecould not locate and eliminate o u r memory problems so
rapidly if it was not for . . . there is nothing like it in the
Windows world ‐ Perkin Elmer
If I had budget for just one software tool this year, I would choose
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D e c l a r e F u n c t i o n WNetGetCaps% L i b " u s e r " ( B y Va l n I n d e x % )
D e c l a r e F u n c t i o n D o s M a k e M a i l s l o t % L i b " n e t a p i . d l l "

( B y Va l pszName$, B y V a l c b M e s s a g e S i z e % , ies
B y Va l  c b M a i l s l o t S i z e % ,  p h M a i l s l o t % )

D e c l a r e F u n c t i o n D o s M a i l s l o t I n f o % L i b " n e t a p i . d l l " _
( B y Va l h M a i l s l o t % , pcbMessageSize%,
p c b M a i l s l o t S i z e % , pcbNextSize%,
p u s N e x t P r i o r i t y % , pcMessages*%)

D e c l a r e F u n c t i o n D o s D e l e t e M a i l s l o t % L i b " n e t a p i . d l l " _
( B y Va l h M a i l s l o t % )

D e c l a r e F u n c t i o n D o s R e a d m a i l S l o t % L i b " n e t a p i . d l l " _
( B y Va l h M a i l s l o t % , B y V a l p b B u f f e r $ , _
p c b R e t u r n e d % , p c b N e x t S i z e % , p u s N e x t P r i o r i t y % ,
B y V a l cTimeOuté&)

D e c l a r e F u n c t i o n D o s W r i t e M a i l S l o t % L i b " n e t a p i . d 1 l l " _
( B y Va l pszName$, B y Va l p b B u f f e r $ , _
B y Va l c b B u f f e r S i z e % , B y Va l u s P r i o r i t y %
B y V a l u s C l a s s % , B y Va l c T i m e O u t é )

D e c l a r e F u n c t i o n N e t W k s t a G e t I n f o % L i b " n e t a p i . d l l " _
( B y Va l p s z S e r v e r $ , B y V a l s l e v e l % , _
B y V a l p b B u f f e r $ , B y Va l c b b u f f e r % , numbytes%)

D e c l a r e F u n c t i o n NetServerEnum2% L i b " n e t a p i . d l l " _
( B y Va l p s z S e r v e r $ , B y V a l s l e v e l % , _
B y V a l p b B u f f e r $ , B y V a l c b b u f f e r % ,
pcEn t r i esRead%, p c To t a l A v a i l % , _
B y Va l fl S e r v e r T y p e & , B y V a l pszDomain$)

D e c l a r e F u n c t i o n l s t r c p y & L i b " K e r n e l " _
( B y Va l l p S t r i n g l A s A n y , B y V a l l p S t r i n g 2 A s Any )

G l o b a l C o n s t WNNC_NET_TYPE% = &H2
G l o b a l C o n s t WNNC_NET MultiNet% = &H8000
G l o b a l C o n s t WNNC_SUBNET_WinWorkgroups%® = &H4
G l o b a l C o n s t SV_TYPE_ALL# = &HFFFFFFFF

‘ L o c a l p l a y e r ’ s c o m p u t e r name
G l o b a l g _MyName A s S t r i n g
‘ F l a g c o n t r o l l i n g i f a p p l i c a t i o n r u n n i n g a s G a m e m a s t e r
G l o b a l g_GameMaster As I n t e g e r
‘ R e m o t e p l a y e r ’ s computer name
G l o b a l gO p p o n e n t A s S t r i n g
‘ F l a g d i s p l a y i n g i f r e m o t e p l a y e r i s s e t - u p a n d r e a d y
G l o b a l g_OpponentReady As I n t e g e r
‘ H a n d l e o f l o c a l m a i l s l o t
D i m g _ h M a i l s l o t I n A s I n t e g e r

Sub C l o s e M a i l s l o t ( )

r e t v a l % = D o s D e l e t e M a i l s l o t ( g_hMa i l s l o t I n )
I f r e t v a l % T h e n

M s g B o x " C o u l d n o t c l o s e m a i l s l o t " & " E r r o r " _
& S t r $ ( r e t v a l % ) , 4 8 , " M a i l s l o t E r r o r "
E n d

E n d  I f
E n d Sub

S u b C r e a t e M a i l s l o t ( )
r e t v a l % = DosMakeMa i l s l o t (MAILSLOT_NAME, 2 5 6 ,

0 ,  g_hMa i l s l o t I n )
I f r e t v a l % Then

MsgBox " C a n n o t c r e a t e m a i l s l o t " & " E r r o r " _
& S t r $ ( r e t v a l % ) , 48 , " M a i l s l o t E r r o r "
E n d

E n d  I f

OBJECTIVE

E n d S u b
S u b D e l a y ( d e l a y t i m e A s S i n g l e )

D i m S t a r t A s S i n g l e
D i m C h e c k A s S i n g l e
S t a r t = T i m e r
D o U n t i l Check > = S t a r t + d e l a y t i m e

C h e c k = T i m e r
L o o p

E n d Sub

F u n c t i o n G e t C o m p u t e r N a m e (compu te rname$ ) A s I n t e g e r
D i m s e r v e r A s S t r i n g
D i m b u f f e r A s S t r i n g * 256
D i m t o t a l A s I n t e g e r
I f computername = "" Then

s e r v e r = C h r $ ( 0 )
E l s e

s e r v e r  =  w o r k s t a t i o n
E n d  I f
r e t v a l % = N e t W k s t a G e t I n f o ( s e r v e r , 1 0 , b u f f e r ,

l e n ( b u f f e r ) , t o t a l )

I f r e t v a l % = 0 T h e n
‘ b u f f e r r e t u r n s a s t r u c t u r e c o n t a i n i n g p o i n t e r s t o
‘ w o r k s t a t i o n i n f o s t r i n g s d e c o d e a d d r e s s f r o m p o i n t e r
‘ a n d c o p y t o V B s t r i n g u s i n g l s t r c p y A P I f u n c t i o n
D i m  s t r i n g a d d r e s s  A s  L o n g
F o r i . = . 1 - To 4

s t r i n g a d d r e s s  =  s t r i n g a d d r e s s  +  _
A s c ( M i d s ( b u f f e r , “ i ; “1))” * 2 5 6 . 4 ( 1 - 2 )

N e x t
r e t u r n v a l u e &  =  l s t r c p y ( c o m p u t e r n a m e ,  s t r i n g a d d r e s s )

E n d  I f
G e t C o m p u t e r N a m e = r e t v a l %

E n d F u n c t i o n

F u n c t i o n G e t C o m p u t e r s I n C u r r e n t W G
(computername( ) As S t r i n g * 1 6 ) As I n t e g e r

‘ L e n g t h o f e a c h e n t r y in NetServerEnum2 b u f f e r
C o n s t CNLEN% = 16
D i m l e n b u f f e r A s I n t e g e r
D i m b u f f e r A s S t r i n g * 512
l e n b u f f e r  =  L e n ( b u f f e r )
D i m E n t r i e s R e a d A s I n t e g e r
D i m T o t a l A v a i l A s I n t e g e r
D i m s l e v e l A s I n t e g e r
s l e v e l  =  0
D i m p s z S e r v e r A s S t r i n g * 1
p s z S e r v e r = C h r $ ( 0 )
D i m pszDomain As S t r i n g * 1
pszDomain = C h r $ ( 0 )
r e t v a l % = N e t S e r v e r E n u m 2 ( C h r $ ( 0 ) , s l e v e l , b u f f e r ,

l e n b u f f e r , E n t r i e s R e a d ,
To t a l A v a i l , SV_TYPE ALL, p s z D o ‑

m a i n )
I f r e t v a l % = 0 T h e n

‘ w e h a v e s u c c e s s
F o r i = 1 T o T o t a l A v a i l

compute rname( i )  =  _
M i d $ ( b u f f e r , ( i - 1 ) * CNLEN + 1 , CNLEN)

N e x t
GetComputersInCurrentwG = 0

E n d  I f
Ge tCompute rs InCur ren tWG = r e t v a l %

Figure3a -IRONCLAD.BASmodule with VBwrappersfor WFWGAPI
played between two players. The first user
runs the program on his computer by se‑
lecting the S t a r t a n e w game option
from the We lcome form.

This version of the program acts as the

On the GameMaster’s computer the user
will be prompted to set-up his home board
by positioning their complement of ships.
This is done by clicking with the mouse on
the start and finish squares for the following

1 Frigate 3 squares long
1 Destroyer 2 squares long

Ships cannot cross or overlap. If an inva‑
lid selection is made, the user will be re‑
quired to try again.

controlling program for the game. I'll refer ships: The second user now runs the same pro‑
to this programin the article as the Game- 1 Battleship 5 squares long gramonhis computer and selects the C o n ‑
Master. 2 Cruisers 4 squares long (each) n e c t to a n o t h e r game option from the
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E n d F u n c t i o n

Sub M a i n ( )
I f WFWG R u n n i n g ( ) Then

frmWelcome. Show
E l s e

MsgBox " Y o u n e e d Windows f o r Workgroups to r u n t h i s
p r o g r a m " ,  _

48, " I r o n c l a d "
E n d

E n d  I f

E n d  S u b

F u n c t i o n  P o l l M a i l s l o t  ( )

D i m M e s s a g e S i z e A s I n t e g e r
D i m M a i l s l o t S i z e A s I n t e g e r
D i m N e x t S i z e A s I n t e g e r
D i m N e x t P r i o r i t y A s I n t e g e r
D i m messages As I n t e g e r
r e t v a l % = D o s M a i l s l o t I n f o ( g hMa i l s l o t I n , M e s s a g e S i z e , _

M a i l s l o t S i z e ,

S u b SendMessage (message$)

D i m b u f f e r A s S t r i n g
b u f f e r = message$
D i m B u f f e r S i z e A s I n t e g e r
B u f f e r S i z e  =  L e n ( b u f f e r )

M e s s a g e C l a s s  =  2
D i m t i m e o u t A s L o n g
t i m e o u t  =  0
D i m  M a i l s l o t N a m e O u t
M a i l s l o t N a m e O u t  =

D i m M e s s a g e P r i o r i t y A s I n t e g e r
M e s s a g e P r i o r i t y  =  0
D i m M e s s a g e C l a s s A s I n t e g e r

r e t v a l % = D o s W r i t e M a i l S l o t ( M a i l s l o t N a m e O u t , b u f f e r , a

I f r e t v a l % T h e n

B u f f e r S i z e , M e s s a g e P r i o r i t y ,

M e s s a g e C l a s s , t i m e o u t )

M s g B o x " C o u l d n o t s e n d m e s s a g e " & " E r r o r " & _

N e x t S i z e , C l o s e M a i l s l o t
N e x t P r i o r i t y , messages) E n d

I f r e t v a l % T h e n E n d  I f
MsgBox " C o u l d n o t r e a d m a i l s l o t i n f o " &

" E r r o r " & S t r $ ( r e t v a l % ) , 4 8 , " M a i l s l o t E r r o r "
C l o s e M a i l s l o t
E n d

E l s e
P o l l M a i l s l o t = messages

E n d  I f

E n d  F u n c t i o n

F u n c t i o n ReadMessage$ ()

D i m R e a d B u f f e r A s S t r i n g * 256
D i m R e a d S i z e A s I n t e g e r
D i m R e a d N e x t S i z e A s I n t e g e r
D i m R e a d N e x t P r i o r i t y A s I n t e g e r
D i m ReadTimeOut As L o n g
R e a d Ti m e O u t  =  0
‘ F o r some r e a s o n m e s s a g e s a p p e a r t w i c e i n m a i l s l o t
‘ s o r e a d t w i c e t o c l e a r b u f f e r
r e t v a l % = DosReadmai lS lo t (g_hMai ls lo t In , R e a d B u f f e r ,

ReadNextSize, _
R e a d N e x t P r i o r i t y , R e a d T i m e O u t )
R e a d S i z e ,

E n d S u b

S t r $ ( r e t v a l % ) , 48 , " M a i l s l o t E r r o r "

F u n c t i o n To t a l C o m p u t e r s I n W G ( ) A s I n t e g e r
D i m l e n b u f f e r A s I n t e g e r
D i m b u f f e r A s S t r i n g * 3 2
l e n b u f f e r  =  L e n ( b u f f e r )
D i m E n t r i e s R e a d A s I n t e g e r
D i m T o t a l A v a i l A s I n t e g e r
D i m s l e v e l A s I n t e g e r
s l e v e l  =  0
D i m p s z S e r v e r A s S t r i n g * 1
p s z S e r v e r  =  C h r $ ( 0 )
D i m pszDomain As S t r i n g * 1
p s z D o m a i n = C h r $ ( 0 )
r e t v a l % = N e t S e r v e r E n u m 2 ( C h r $ ( 0 ) , s l e v e l , b u f f e r ,

m a i n )
I f r e t v a l % = 0 Then

To t a l C o m p u t e r s I n W G = T o t a l A v a i l
E n d  I f
E n d F u n c t i o n

r e t v a l % = DosReadmai lS lo t (g_hMai l s lo t In , R e a d B u f f e r ,
R e a d S i z e ,

I f r e t v a l % T h e n
MsgBox " C o u l d n o t r e a d m e s s a g e " & " E r r o r " & _

S t r $ ( r e t v a l % ) , 48 , " M a i l s l o t E r r o r "
C l o s e M a i l s l o t
E n d

E l s e
ReadMessage$ = RTr i m $ ( R e a d B u f f e r )

E n d  I f

E n d  F u n c t i o n

ReadNextSize, _
R e a d N e x t P r i o r i t y , R e a d T i m e O u t )

l e n b u f f e r , E n t r i e s R e a d , _
To t a l A v a i l , SV_TYPE_ALL, p s z D o ‑

F u n c t i o n WFWG Running ( ) A s I n t e g e r
‘ F u n c t i o n t o s a y i f WFWG i s r u n n i n g o r n o t ;
’ r e t u r n s t r u e o r f a l s e
WFWG Running = F a l s e
uCaps% = WNetGetCaps (WNNC_NET_ TYPE)
I f (uCaps% A n d WNNC_NET M u l t i N e t ) T h e n

If ( (uCaps% A n d &HFF) A n d WNNC_SUBNET_WinWorkgroups)
T h e n

WFWG Running = T r u e
E n d  I f

E n d I f d F u n c t i o n

Figure3b -IRONCLAD.BAS module with VB wrappersfor WFWGAPI

Welcome form. He is then presented with a
form which containsa list box listing com‑
puters in the current workgroup which can
be attached to.

If the user successfully selects the com‑
puter name corresponding to the Game‑
Master above, the program will send a
connect message to the mailslot on the
GameMaster’s computer. On receipt of this
connect message the GameMaster’s com‑
puter will send an acknowledge message to

50

say that the connection hasbeen successful.
Note, connecting to the GameMaster

machine does not depend on the GameMas‑
ter having set up the host board. The con‑
nection process will proceed whilst this
action is in progress. When the second
player has successfully connected to the
Gamemaster’s computer they will be
prompted to set-up their own home board
asthe GameMaster above.

Once the second player has successfully

EXE: The Software Developers’ Magazine

completed setting up their ships amessage
is sent to the GameMaster to say that the
player is ready. If the GameMaster has not
yet completed setting up his own ships then
the programwill loop until this is the case.

Once both players have set up their
ships the GameMaster’s computer selects
using a random function who is to take the
first shot. If it is the second player, a mes‑
sage is sent inviting that player to shoot, if
not the GameMaster’s machine invites the
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OBJECTIVE
player operating there to select a shot on
his away board. A message is sent to the
second player’s computer with details of the
shot square.

When a shot message is sent, the re
ceiver’s computer will check for the results
of that shot whether a hit or miss. If it is a
hit, further checks are made about what
type of ship was hit and whether the ship
has been sunk. Details of the result are then
passed to the shooter’s computer usinga 7e‑
sult message. The shooter will wait for the
result message and display that result on
his computer. The players will take turns in
selecting shots until all of one player’s ships
have been sunk. When this occurs the los‑
ing player will send a ‘You win’ message
and bothprograms will terminate.

At any time within the proceedings,
when both machines are connected, either
player can stop the game by choosing the
Exit option from the Game menu. If this oc‑
curs the exiting player’s machinewill send a
disconnect message to their opponent
which will cause the other player’s com‑
puter to terminate the game.
Structure of IRONCLAD

Sub cmdCance l Click ( )
U n l o a d  f r m L o c a t e
E n d S u b

Sub cmdOK_Click ()
g_Opponent = cmbOpponent . T e x t
U n l o a d f r m L o c a t e
E n d Sub

S u b F o r m Load ( )

‘ F i l l l i s t b o x w i t h a v a i l a b l e
‘ c o m p u t e r names

The first form displayed (WEL‑
COME.FRM) allows users to select which
type of game they wish to play. Either to
start anew game as the GameMaster or
connect to an existing game in the work‑
group.

If the second option is chosen to the
Welcome form then the L o c a t e form is
displayed which includesa list box contain‑
ing the names of all computers in the cur‑
rent workgroup which can be connected to
(see Figure 4). Successful connection de
pends on the user knowing which computer
is currently running IRONCLAD asa Game‑
Masterwaiting for aconnection.

The M a i n form of the game displays the
home and away boards displaying ship and
shots fired information. This form also con‑
trols the connection process between the
two computers prior to the actual game
commencing.

The code module IRONCLAD.BAS
listed in Figure 3 contains various global
variable and constant declarations and the
declaration statements associated with the
WFWG API calls. Also there are several
procedures included here which are gen‑

t o t a l c o m p u t e r s % = To t a l C o m p u t e r s I n w G( )
I f  t o t a l c o m p u t e r s %  >  1  T h e n

F o r i = 1 To t o t a l c o m p u t e r s %
I f g_MyName < > L e f t $ ( c o m p u t e r n a m e( i ) , Len(g_MyName)) _
T h e n

cmbOpponent . A d d I t e m c o m p u t e r n a m e( i )
E n d  I f

N e x t
c m b O p p o n e n t . L i s t I n d e x  =  0

E l s e
MsgBox " T h e r e a r e no o t h e r compu te rs to c o n n e c t to " , _

4 8 , " I r o n c l a d "
E n d

E n d  I f

E n d Sub

Figure4 -LOCATE.FRMmodule to list computer names available on the network
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eral procedures for use throughout the pro‑
gram including the ‘wrapper’ routines for
the WFWGAPI calls.

Limitations
For the purposes of coding brevity I have
kept the code at a bare workable minimum
in order to demonstrate the use of the
WFWG API calls in a clearer light. Because
of this, the program has several limitations
to its functionality. First, if any errors occur
with the WFWG API calls, the calling proce‑
dure will only provide a very terse message
box detailing the error code returnedwhich
will then terminate the program. No facility
is provided for non-human players ie you
cannot play against the computer. No multi‑
ple game facilities are provided or any scor‑
ing routines. Once the game is completed
both versions will terminate and if the play‑
ers wish to play again they will have to go
through the whole connection procedure
once more. No precautions have been taken
to ensure that messages to the mailslots
come from the expected players’ comput‑
ers. If another player started IRONCLAD
for instance at the same time and tried to
connect to the GameMaster’s computer
then multiple conflicting messages would
arrive which could cause problems.

Conclusion
We can see that it is possible to enhance the
functionality of our VB programs by using
the routines provided by an API. In this
case it is using WFWG to allow our applica‑
tions to communicate with each other and
extend the range of programming possibili‑
ties usingVB.

At times it might seem like jumping
through hoops of fire whilst juggling four
balls and balancing a glass of water on your
head assome of the functions are uncallable
from VB. Maybe one day Microsoft will
wake up to the needs of VB programmers
and provide an API with a series of func‑
tions which are designed to be called from
VB along with devoted documentation. To
paraphrase Doctor Johnson, it’s not perfect
but maybe we should be grateful that it can
be done at all.
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COMMENT

If you think Virtual rn
Reality is cool, you ae

should try the real thing on a
motorbike. Guess what Jules

04

has been upto recently.

May/lem!
For all the concentration of most journals
on applications programming, compara‑
tively little commercial programming is of
this form. The majority of code ends up in‑
side other machines, driving embedded
controllers. Almost every household
gadget, from microwave ovens to central
heating controllers and washing machines,
has an embedded processor in it. Though
many of them are not real-time, practically
all have a sense of time in them, which is
why somany gadgets have clocks.
However, even domestic equipment rep‑

resents only a small proportion of embed‑
ded code. Most code goes into rather more
interesting equipment, where the proces‑
sors haveno user-interface at all. This is the
field of process control, or cybernetics.
Modern aeroplanes are kept aloft using

this equipment, factories are kept running
and supplied with rawmaterials usingmore
of the same. Cars are a particularly rich
field: racing cars have experimented with
active suspension; mass-market cars rou‑
tinely use fuel injection, engine manage
ment, and braking control. These devices
are particularly elegant because not only do
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they do acontrol job better than mechanical
controllers or humans, they are also com‑
pletely invisiblewhilst doing so.
This is what is so interesting about this

field. It may be possible to model a system
concisely using well-understood maths, but
solving such a system can be very hard in‑
deed. Suspension is a case in point; me
chanical suspension is not very good at
what it does, but other parts of automotive
technology have developed to compensate
for the inadequacies. Even if we could in‑
vent a perfect suspension program, putting
that onto modern cars would make them al‑
most undrivable. Process control involves,
alongside fearful theory, a great deal of
compromise and black art.
In order to try to get a handle on this

complexity, embedded designers are in‑
creasingly turning towards Artificial Intelli‑
gence to solve their problems. The fuel
injection on my car, for example, not only
readjusts itself for complex environments as
it runs, it also tries to guess what sort of
drive I want, and can select different pro‑
grammes from moment to moment. Most of
the time it works very well; once in a while
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it guesses wrong and suddenly it becomes
visible again.
Artificial Intelligence is not the homoge‑

neous study it’s portrayed as. Rather it’s a
grab-bag of techniques that no one really
understands well enough to build self-sus‑
taining theories from. That’s in its favour; if
you can’t be inventive in AI, then where?
And inventive is certainly what AI people
are. Some amazing problems have been at‑
tempted (and, if truth be told, some amaz‑
ingly stupid ones too), with varying degrees
of success.

Some results, particularly those con‑
cerned with process control, are quite out‑
standing, which is why the embedded
engineers are looking there for inspiration.
People have built neural nets which can
back anarticulated lorry into aloading bay,
and rule-based systems which can keep
onelegged hopping robots in balance.
Many of these results generalise into proc‑
ess controlvery well.
What has brought this on is that I have

recently bought amotorbike.While belting
through the countryside at breakneck
speed (well, OK, about 40mph for most of
my training), I was trying to understand
howI was able to control this machine, and
howa computer could help and I have to ad‑
mit, it stumpedme.
Take, as one example, steering. When

you're travelling slowly, you steer by turn‑
ing the handlebars in the directionyou want
to go. When you're goinga bit faster, you
don’t turn the handlebars at all, you lean,
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and at higher speeds, or with a loaded ma‑
chine, you actually turn the handlebars
backwards! There are even conditions un‑
der which you can choose any of these
methods. Another example is tyre grip; I
can’t see any way to recovera front-wheel
skid, but I think any back wheel skid is re‑
coverable, if you can act fast enough and if
you don’t care what direction you goafter‑
wards. But some experts can drive a bike
like a rally car, keeping the backwheel slid‑
ing all the time andI just can’t figure out
how they dothat.

Keeping a bike upright, at speed, and on
course, while accounting for differing road
conditions, wind, andall the other complica‑
tions that two wheels are heir to is a fasci‑
nating problem. There are hundreds of
separate control problems all bouncing off
each other. And what intrigues me is that
most of these problems could be solved, in
isolation, by Al, but there’s nothing that can
bindthem all together.
The truck backer-upper, for example,

worked, but not the way a human driver
does it. It would always attempt the ma‑
noeuvre in one movement; it would never
move forward a bit to get a better angle.
Take asanother case the hoppingmachine;
results from that showed that eight legs is
the easiest number to control, one is hard,
but hardest of all is two. So, it may just be
possible to keep a bike upright and on
course, so long as the program didn’t have
to decide which steering mode to use. It
may be possible to stabilise a bike in the
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wake from a high-speed lorry, but not if
manhole covers and spilled oil on the road
haveto beavoided or accounted for.
It has beenproposed that one solution to

the fragmenting of AI is to create systems
where several experts separately contribute
to asolution - so-called blackboard systems.

If you can make a
drive-by-wire motorbike,
you’ve probably cracked
the single most difficult
problem in control theory

In cars and factories this canwork, but on a
bike it won't, because the constraints are all
solved using the same controls. A compro‑
mise solution is no solution. A solution
which beats out other solutions will un‑
doubtedly destroy the machine. Yet, even
with these dozens of conflicting constraints
acting through few controls, a vehicle as
simple asamotorbike is eminently control‑
lableandhighlymanoeuvrable.
There’s abighole in AI and I’mnot even

sure I can explain what it is. But I can point
to it. If you can makea drive-by-wire motor‑
bike, you’ve probably cracked the single
most difficult problem in control theory.
Controlling a motorbike demands lots of
strategies handling lots of sub-problems,
but you’ve got to get those strategies work‑
ingtogether, rather than competing.
Drive-by-wire bikes aren’t the issue. A

bike is a very efficient mode of transport,
with avery concise control system. High-en‑
ergy vehicles which are on the drawing
board now share these properties; satellite
and space vehicle launchers,hypersonic air‑
craft and lots of deep-sea vehicles are just
like bikes in these respects. The ideas are
great, but are unimplementablebecause the
control theory just doesn’t exist. It’snot rea‑
sonable to expect a person to try to aquire
skill in a trillion dollars of research proto‑
type, particularlywhen there’s noguarantee
that people will ever be able to. We need to
solve the AI problem. We need to program
skill. te

Drivinga bike requires moreskill than even
Jules hasgot; in the course of researchingthis
article hedrove his bikeat 50mph head-on
into a brick wall while ona safe driving
course. He now has a broken thumb, a

- trashedbike, anda terriblepain in the wal‑
_ let. Ibetyou think that’sfunny. You can
laugh at him in person on 0707644185, or
electronically at jules@cix. Just don’t expect
a civil response.
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The fuzzyman
cometh...

The black and white
world of logic is

blending into shades of grey
as the dawn of ‘Fuzzy Logic’
breaks. Kevin Yeandel bids
goodbye to the dreams of

science fiction and welcomes
in anew generation of

computing...

VERY_SLOW
1

AVERAGE

Computers deal exclusively with yes or no,
true or false, on or off, one or zero. This
logic of building computers from what
amounts to no more than microscopic
switches, has been a convenient way for
electronic designers to construct such ma‑
chines and will, without doubt, continue to
bewell into the future. However, this article
is concerned with an important layer built
on these foundations. Don’t switch off. It’s
not just programmers who need to know
about fuzzy and neural computing: every
company, from whatever field, should
know, if they don’t already, that another way
exists.
This article is about fuzzy logic: not neu‑

ral networks. However, at times it is hard to
distinguish between the two andI will there‑
fore mention neural networks nearer the
end. Fuzzy logic is also a primer for neural
network theory and is widespread through‑
out Korea andJapan where it hasbeen for a
number of years. Unfortunately the UK and
USA are quicker at noticing the returns on
Japanese investment in this field than they
are at developing it themselves.

Easy-peasywith fuzzy
‘Convenience’ is a word which loosely de‑
scribes the world in which we wish to live.
A world of convenience would ideally mean
machines carrying out our daily tasks. The
better the machine, the more it can do to
make life more convenient. The ultimate
goal, therefore, being the machine which
can cut the lawn and put on the ‘barby’. A
sci-fi movie dream? No, specialist compa‑
nies exist today that are laying the path,

SPEEDOFVEHICLE INMPH

Figure 1 - Three ranges ofdrivingspeed
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slowly but surely, leading to the fulfilment
of such ‘fiction’.
The machines referred to will, in some

way, be controlled by the microchip, either
a chip dedicated to fuzzy processing or an
ordinary computer running a fuzzy pro‑
gram. The principle of operation is the
same: they both use rules and make deci‑
sions. In most cases, they adapt, gain knowl
edge and get better astime goes on.
Who uses fuzzy logic? Canon, Epson,Hi‑

tachi, Matsushita, Minolta, Nissan, Omron,
Samsung, Sanyo, Sharp, Toshiba to name
but a few, all of which come from the super
wealth of Japan or South Korea. The Japa‑
nese take fuzzy logic very seriously: their
Government has provided $70 million (US
§) through the creation of LIFE (Laboratory
for InternationalFuzzy Engineering).

Not long after the first quarter of this
century fuzzy logic was being toyed with by
logicians thanks to a publication by Max
Black back in 1937 when the concept was
called vagueness. In 1965Lotfi Zadeh, an Ira‑
nian born professor applied the theory elec‑
tronically and called it Fuzzy Logic.

Equally logical
Generally speaking, there are two types of
fuzzy logic.The first (and simplest) is a form
which must be told what to do by means of
rules given through the media of a program.
Then there is the more complex system
which can learn rules from observations.
Known as Adaptive Fuzzy Logic or Neural
Networks, it’s the difference between being
told how to makea cup of tea and learningto
makeone fromobservingothers.
Fuzziness today enables car engines to

tune themselves hundreds of times a min‑
ute; provides washing machines that know
howmuch powder, water and time to use to
get ‘whiter than white’ results and air condi‑
tioners which realise the sun has gone be‑
hind a rather large cloud and that they
ought to stop blowing cold for awhile.
Fuzziness means efficiency, safety, con‑

venience and environment friendliness. Put
a Fuzzy micro in that air conditioner and
save 40% of the running costs. A gear box
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knows the exact time to change gear by
looking at the speed, gradient and weight of
vehicle. In fact, V I T - the Technological Re‑
search Centre of Finland is using fuzzy
logic in four wheel drive off-road vehicles.
This has resulted in improved grip, reduced
soil damage and consumption of fuel. The
system comprises independent breaking
mechanisms on each hydraulically powered
wheel.

Fuzzy logic can be found inside spread‑
sheets and database packages, although, it
has to be said that at present these are not
always a success. However, coming to Eng‑
land soon is NeuralWare’s FuzzySP, aWin‑
dows package for the decision-making
company with a desire to savea little time
during their management activities.

Company meetings draw together vari‑
ous departments to discuss a range of is‑
sues. Future planning and unforeseen
circumstances may require Gantt charts
and priority lists to provide delivery dates
and utilisation of resources. A couple of
hours soon pass. 10people sit rounda table
and declare aunited strategy to meet the re‑
quirements of all concerned as best they
can. Not an easy task, but nevertheless a
task which must be done. Fuzzy logic could
possibly help to achieve these aims quicker
and more effectively with a special piece of
software which could well pay for itself in a
couple ofmonths.
As mentioned, fuzzy logic needs pro‑

gramming. Prior to looking at how this is
achieved,wemust first get to grips with the
FuzzyConcept.

Fuzzy thinking
The concept is not new and actually dates
back to around 500 BC althoughwe are not
so familiar with it in computing and elec‑
tronics. To apply fuzzy principles, ‘experts’
often use the tall people analogy: ‘How do
you definea tall person? Are they5 feet... 6
feet -howhigh?”

We all have differing views. A combina‑
tion of answers exist all of which will be
partly right and partly wrong. Garden
gnomes think children are tall. If you can
see who is on the top deck of a bus without
stretching then, chances are, your fellow
human appears short. Because you con‑
sider someone is short it does not make
them short - someone else may believe that
person is of average height - there is rele‑
vance in all this.
This principle applies to, say, the air con‑

ditioner. You may be cold but someone else
could feel comfortable. By now you should
have grasped the idea.We are dealing with
partial truths, degrees of the truth. ‘It is, to
some degree, quitewarm.’
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Figure2 - Constraints on drivingspeed

The program
It can be written in any language. AI ex‑
perts tell us that Prolog is perfect for emu‑
lating fuzzy systems because of the way it
handles set theory and symbolic logic. You
could use C. Often, when programming
fuzzy microprocessors (fuzzy systems work
faster in hardware), it is possible that a
CASE tool (Computer Aided Software Engi‑
neering) has been used to generate the
source code for you.

Fuzzy programs have two kinds of data:
‘fuzzy’ data and ‘crisp’ data. These data
types are known as terms. Terms can be
thought of as variables in a conventional
program. Pure logic, ie 100% true or 100%
false is offered asaspecial case.

Crisp data is a clearly definedpiece of in‑
formation, ie no compromise. We could use
a word to represent, say, the minimum age
to drive a car in the UK, by defininga vari‑
able asacrisp data object:

MIN_AGE_TO DRIVE = 17

for instance. Then wehave Fuzzy variables,
the more common informationwhich gener‑
ally represents real-life data. A fuzzy vari‑
able can also be thought of as the
mathematical set.

13" GnSPEED AVERAGE 40

The line has five parts. SPEED is the subject
andAVERAGE is thevariablewhich is valid be‑
tween the range25and55.Why? SeeFigure1:
‘in’ means ‘inclusive’ ie. members of the set
AVERAGE, ‘ex’ is the opposite - ‘exclusive’ ie.
membersthat arenotin the setAVERAGE.
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Includemeout
Figure 1shows three variables or sets used
to represent levels of speed. You can have
asmany sets asyou wish. In fact, the more
the better.The blueset is knownasa ‘left in‑
clusive’. In this case any value below 35be‑
longs to the blue set.The red represents the
‘right inclusive’ and tells us that any value of
50 or over belongs to this set. Green shows
aset of type ‘inclusive’.This time green rep‑
resents a fuzzy variable called AVERAGE
with a ‘Singleton’ (centre) value of 40 mph.
It has a width of 15 making it cover the
range 25 to 55mph. Figure 1demonstrates
three of the special fuzzy data-types.

In the interest of simplicity Figure 1 is
far from complex, which diminishes its
practical use. Speed hasbeen separated into
three sets from low to high. Sowhat? What
about road conditions? Icy roads,wet roads
and dry roads may have some influence on
your speed (unless, of course, you are un‑
der 17). Figure 2 shows possible conditions.
They are placed at 90 degrees to the speed
diagram in Figure 1 resulting in a 2D graph.
The bubbles show the fuzzy sets on the 2-di‑
mensionalgraph. Any part of the graph fall‑
ingwithin these bubbles belongs to the sets
labelled in the vertical and horizontal
planes.We could adda third dimension too,
say, t r a f fi c density and find i t still
fairly easy to understand. Often we see 3D
graphs. With three dimensions we have 2°
Boolean combinations (see Figure 3). The
problems come when we need to add a
fourth and fifth dimension - often in pro‑
grams we experience these conditions. If
we were to modela large problemmany di‑
mensionswould be required.
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It’squicker by cube
Bart Kosko can only be described as the
1990’s prophet of Fuzzy Logic. His name
frequently appears in books and magazines
dedicated to artificial intelligence. Having
taught the subject in the highest educa‑
tional capacity, his research has led him to
devise analogies such as the fuzzy cube
shown in Figure 3. Each corner of the cube
represents a binary extreme.

For example, the vertical 000-001 repre‑
sents dryness of the road where the LSB
(Least Significant Bit) is true or false. Speed
is represented as the MSB (Most Signifi‑
cant Bit) and the binary 111 represents
quiet traffic, dry road and fast speed. Any‑
where along a perpendicular will represent
a case where something is both true and
false - to various degrees.

Using the road/vehicle analogy, a
pseudo-code program line could read:

if ROAD is VERY_WET
a n d SPEED is VERY_FAST

t h e n MEDIUM_SLOW

A fuzzy program is very easy to design.
You do not have to be an expert to under‑
stand what this line is saying. However,
you may be wondering how fast is
VERY_FAST- Youre back to the tall people
problem!

Duzzy need fuzzy?
Do you need fuzzy logic? Once the concept
is understood you will know. For instance,
do you use look-up tables?
Look-up tables are common solutions in

software (often in control processes) pro‑
viding fast, pre-calculated, results in (nor‑
mally) two dimensions, such asarrays. You
can have arrays of three or more dimen‑
sions. Complexity increases exponentially
with increasing dimensions. Regardless,

©mS
Speed

Figure 3 -BartKosko’sFuzzy Cube
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with the occasional risque analogy.
aes
you are still leftwith afinite number of com‑
binations resulting in an answer which is
near asdamn it right.

Fuzzy logic offers fast solutions with the
added advantage of infinite input combina‑
tions resulting in a more accurate output.
Programswhich learn and get better, incor‑
porate a feedback loop which enables them
to train themselves. The feedback tells the
system how well it is doing. Positive feed‑
back rewards the circuit/program and
negativepunishes it.
You may feel that you have a use for

fuzzy/neural systems. To investigate the
subject, talk to the DTI.
The DTI recognises the importance of

this kind of technology and has launched a
multi-million pound awareness campaign. I
went to the DTI’s advisors based in Peters‑
field to speak with Nick Ryman-Tubb, the
Technical Director of NeuralTechnologies,
to ascertain the exact state of fuzzy and neu‑
ral technology.

Logical action
Nick explained: ‘Fuzzy Logic leads to
quicker product development. These prod‑
ucts ‘appear’ to be clever and require less
skilled personnel. I feel that fuzzy logic has
aplace in the development lab aswell asbe‑
ing used as a marketing tool. Any technol‑
ogy which allows non-experts to interact
with the realworld has to be positive.’

Neural Technologies have developed
personality related software for companies
the size of and including Thomas Cook
Holidays. They are also currently involved
in a top secret ‘lager’ related system. I
asked Nick exactly where fuzzy logic and
neural networks come together. ‘It’s hard to
define a clear line between the two.’ he ex‑
plained. ‘Neural networks are intrinsically
fuzzy and therefore fuzzy logic is asubset of
neuralcomputing...’

So what is preventing us from creating
systems which can learn, grow and simulate
our human-scale intelligence? ‘Computers

EXE: The Software Developers’ Magazine

Get fuzz-wise
There is an assured way to get to grips with fuzzy logic. Get acopy of arathermod‑
ern fuzzy bible. Bart Kosko’s Fuzzy Thinking is a three hundred page hard-back
which clarifies the fuzzy principle. It’s incidental that you also get an insight into
the theory of Zen. Howdeja vuworks, the future of the world andmany other inter‑
esting topics which don’t actually have a great deal to do with computers. Kosko
sits on the fence about most things, except suspended animation and the existence
of God, but his explanations of the fuzzy theory provide mainly unbiased material
which could additionally change your views on all manner of things. Kosko has de‑
grees in philosophy, economics, mathematics and electrical engineering and ex‑
plains the fuzzy concept from its Buddhist roots to modern day Japanese and
Western technology. This book has awealth of information humorously presented

are just not fast enough to carry out the cal‑
culations required.To train a system to doa
job with reasonable intelligence using a 486
PCcan take days, sometimesweeks.’

Gimme speed
Todays computers can clock up to 100
MHz. The Japanese have used supercon‑
ductor technology to create a microproces‑
sor operating in the GHz (1 gigahertz =
1000MHz) range. Parallel or distributed
processing may be the answer, a single mi‑
cro chip now exists with 256 CPUs embed‑
dedwithin it.
Memory is a problem too. We need lots

of it. Today scientists at IBM line upXenon
atoms to form their name. The long term ef‑
fect of Xenon billiards may well be to make
available significant amounts of super-fast
memory: binary words created through the
presence or non-presence of an atom.
Will electronics be the answer? Nick Ry‑

man-Tubb feels that it might. On the other
hand organically grown computers may pro‑
vide the solutions required to solve the
speed/intelligence problem.

‘Intelligent’ cyber-people will still remain
a concept within the minds of the science
fiction writers for a number of years to
come. EXE’syoungest readers will be in the
autumn of their lives before the spectrum of
united technological advances provide us
with androids and machines which can
work with us instead of for us. However,
from traffic lights to lager tasting, fuzzy and
neural technology is becoming recognised
and will be realised thanks to the DTI and
experts like NeuralTechnologies.

Neural Technology is prepared to supply in‑
formation aboutjoining the DTI’sAwareness
Campaign and answer questions about
fuzzy/neural computing. For information
about the DTI’s efforts, telephone (0730)
260256.
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Objects of value
Francis Glassborow’s

recent column on Fagg

parameter passing caused
more reaction than all his
previous 12put together.

Because various interesting
points have arisen we have

persuaded him to return to the
subject of objects and values...

If you pass an address to
provide read-only access,
itis your job asa
programmer to specify
your intent
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Essentially the C view of the world is a
value based one. To understand this it is vi‑
tal to comprehend what is meant by a value
as opposed to an object. ‘Red’ is a value
while ‘red paint’ is an object. ‘Red’ is one of
the values of the attribute ‘colour’. Whether
we view colour as an abstract object is get‑
ting too far into philosophy. So let me nar‑
row my terms to those that seem
appropriate to the context of computer pro‑
gramming.

An object in a computer program is
some form of storage combined with a pur‑
pose. A value is a specific bit-pattern that
can be stored in some memory.

All the identifiers of Chave avalue asso‑
ciated with them, many of them also store
values and some of them return values by
some mechanism other than extraction
from storage. Some such as enums only
havevalue without a location (address).

The values associated with identifiers
such as function names and array names be‑
longto anabstractionwhosevalues are called
addresses. Pointers are objects that store val‑
ues of address type. Many programmers
seem to assume that addresses come from
some linear range of integers but I can find
little justification for sucha belief - it is based
on confusing an implementation detail with
the underlying concept. C is very careful to
keep asclose aspossible to the pure concept
of addressvalues.

Even two addresses composed of identi‑
cal bit-patterns may be different if one is a
function-address and the other is a data-ad‑
dress. You have no reason to expect data
pointers to store function addresses nor
vice-versa. Two different addresses could
convert to the same integer. C does not au‑
thorise arithmetic nor any form of logical
operation on an address except in the very
restricted domain of addresses within the
same data object.

The values of array and function identifi‑
ers are addresses and so can be stored in
appropriate pointers. The value of an identi‑
fier for a scalar object is also an address but
often the context results in the return of the
value stored at that address.

So far all is fine. We have address val‑
ues that can be stored in pointers; we have
other scalar values of the various built-in
types that can, if relevant, be stored in suit‑
able storage; we have functions that have
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addresses and return values of some kind
(includingofa special type,void). Functions
also have a property of acceptinga list of
values (arguments) to initialise some local
storage (parameters). Some of these local
stores may be of a pointer type to store an
address.

Spaghetti strings
Now we hit a small problem, that of repre‑
senting strings. C has granted some special
privileges to NULL+terminated arrays of
c h a r . And now it has a problemwith repre‑
senting the values of these strings as dis‑
tinct from the string itself. Consider:

c h a r  m e s s [ ] = " H e l l o " ;

The value of mess is anaddress for which
there is some internal representation (about
which we should notbe making assumptions,
though most of us do). The value of the
string contained in m e s s is ‘Hello’. We
should avoid making assumptions about the
internal representation of ‘Hello’. In fact our
program needs some way of storing the ‘lit‑
eral’ bit pattern so that it can copy it into
mess when required. We also need some
shorthand mechanism for referring to this
string value. For excellent reasons an ad‑
dress is used to reference such string values.
This leadsto code such as:

c h a r * s t r v a l = " H e l l o " ;

This use has confused generations of stu‑
dents of C and, incidentally, rather too many
professional programmers. All too often
mess and s t r v a l are treated as objects of
the same kind when they are quite different.
The storage associated with m e s s is for
some c h a r s . The storage associated with
s t r v a l contains an address. Worse still, the
specific address that weinitialised st rval to
was ashorthand name fora string value. Un‑
fortunately the rules of the language allow
you to store this special address in a simple,
unqualified pointer to c h a r . You have no
more right to assume that you can change a
string value than you have to change any
other value but the mechanisms of the lan‑
guage lead you into thinking you can.
Worse still, the language fails to protect you
from the dire consequences of such as‑
sumptions. For example if you write:
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s t r c p y ( s t r v a l , m e s s );

when you meant:

s t r c p y (mess , strval) ;

It will compile, but your program has unde‑
fined behaviour if s t r v a 1 still contains the
address ofa literal.

We use string literals (effectively string
values) all over our programs, yet we
barely have any protection from their
abuse. Can any of those who served on the
original ANSI X3J11explain why I ammis‑
taken in believing that allowing a non‑
c o n s t c h a r pointer to contain the
address of a string literal was an error. I
have to phrase it in that round-about fash‑
ion because some of them get terribly up‑
set whenI claim that, despite all their hard
work, the C standard is wrong.

PassingAddresses
Clearly there are more than a few program‑
mers out there in the realworld who believe
that passing an address is like a C++ refer‑
ence. Of course you check when passing
the address of a large data object for read
only access to make sure that the receiving
parameter is declared const in the proto‑
type. Well that is plain inadequate. If you
pass anaddress to provide read-only access,
it is your job as a programmer to specify
your intent by casting the address to ‘ad‑
dress of c o n s t type’.

I find surprisingly few programmers do‑
ing this. Perhaps nobody ever drew their at‑
tention to it, or perhaps typing the extra
words is too muchbother.

Writing quality code includes taking care
to ensure that your intentions are clearly de‑
clared to the compiler and future mainte‑
nance programmers, where possible, in the
body of the code. Read only access can al‑
ways bedeclared.

Where’s the object?
In addition to the value based programming
that C supports, C++ also supports various
other paradigms, among these is the family
of object styles (based, oriented etc). The
built in types that C++ inherits fromC to‑
gether with all the pointer types are essen‑
tially value based. I could argue strongly
that such should always be passed by value
- addresses usedwhere access to storage is
desired. The values of the built in types are
attributes of objects and not objects in them‑
selves.
Those on the extremities of OOP who

feel comfortable with the Smalltalk view of
the world would probably take a different
view. It’snotworth fighting over.

Vol 9-Issue 5October 1994

When we move on to the complications
of user defined types with their internal
structures and carefully defined behaviours
we have arrived in the world of objects. In
such a world I must keepa clear view of
what I am intending to do. If Iwant to make
a copy available, while keeping the original
intact I have mechanisms for doing so. If I
want to let you have the original as long as
you do not change it, I can do so by mark‑
ing the original with const at the point of
dispatch.

Weuse string literals all
over our programs,yet
webarely have any
protection from their abuse

Some readers have argued strongly that
references are only hidden pointers so why
make so much fuss over using overt ones?
This view is at the heart of the debate be‑
tween value-based and object-based styles.
Not least is the fact that the argument
hinges on a knowledge of the most usual
mechanism for implementing references in
C++. Anyone who hasmanaged to switch to
an object view of programming would feel
uncomfortable with an argument based on
an implementation detail.

Decide on aview
At root, the problem is one of the view you
take of your programming. In anobjectbased
view, messages are passed to objects, andob‑
jects arepassedto beused- and usenormally
changes the object used, if only that it wears
out or is consumed. A value based view ex‑
pects values to be passed back and forth,
some ofwhich maybe locationswhere values
canbe found or changed.

One of the outstanding strengths of C++
is that it can support both views as well as
many others. That leaves the programmer
with the problem of deciding which view to
take. UsingaC++ compiler andwriting your
own classes does not make you an object
based programmer. It is the way in which
you use your C++ compiler that determines
that. The choice is yours. Whatever your
choice, do not pretend that it is something
that it is not.

B

Subscriptions: individual£14, student£7,
corporate£75, Overload & C++ SIG£15
(+ACCUmembership). Forfurther informa‑
tion aboutACCUwrite toFrancis Glass‑
borow, 64SouthfieldRoad, Oxford, OX4
1PA, ring0865 246490or emailfrancis@ro‑
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OOP for the Mac
Macintosh developer LR

Jon Lansdell teams up R744

with regular Apple columnist
Paul Smith for object

orientation, Mac style...

You create, edit,
compile, link, run and
debug applications all
from one place

64

When it comes to development environ‑
ments, Macintosh developers can hardly be
said to have been spoilt for choice. Until re‑
cently, developers wanting to create applica‑
tions in C or C++ have had just two tools to
choose from: the Macintosh Programmer’s
Workshop (MPW) - Apple’s own environ‑
ment - and Symantec/Think C & C++. Both
these environments have their drawbacks:
MPW is almost as old as the Macintosh it‑
self and has changed little over the years.
The Symantec product, while easy to use,
has suffered from recent buggy compiler re‑
leases and the confusion surrounding the
cancelled Bedrock application framework,
which, until recently, it was developing with
Apple. MPW has the reputation of being the
grand old lady of development tools. It is
powerful and can be extended by users writ‑
ing tools and scripts. It also provides an ar‑
chitecture in which third party developers
can add their own compilers. Apple’s own
PowerPC compilers run under MPW. MPW
is slow and requires huge amounts of RAM
and disk space. Symantec/Think C and C++
also provide a native PowerPC compiler but
this does not integrate well with the Syman‑
tec environment, is slow and takes upa lot
of RAM.

Now enters a new player in the Macin‑
tosh development tools arena: CodeWarrior

F i l e  E d i t  S e a r c h
Add Window
Add File...
Remove
Reset File Paths

theDocument‐> everSave

fi l e E r r = GetFi leCon#
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Br ing U p To Date #U
Make 38M; *pragma segment F i l e

i p a s c a l OSErr OpenUsingAli ‑
} v Enable Debugging

OSErr e r r ; Run sR
FSSpec aFSSpec;
Boo lean dummy;

id@ttiaes Tools Window

from Metrowerks. CodeWarrior promises
an environment as easy to use asThink C,
with links to the power and extensibility
provided by MPW, giving a C, C++ and Pas‑
cal compiler, together with a debugger and
a powerful class library. CodeWarrior al‑
lows developers to create applications for
both 68K and PowerPC based Macintoshes.
Sowhat does CodeWarrior have to offer for
experienced developers seeking to port
their applications to the PowerPC, perhaps
moving an application from another envi‑
ronment, or those just starting Macintosh
development? Will CodeWarrior replace Sy‑
mantec/Think C & C++ and MPW as the
development tool of choice for Macintosh
developers?

Everything in one box
One of the first things you notice when you
get the CodeWarrior CD-ROM is the com‑
prehensive nature of the package. The
CodeWarrior Gold edition used for this re‑
view contains C and C++ compilers for 68K
and PowerPC development; Pascal compil‑
ers for both platforms and versions of the C
and C++ compilers which run under MPW.
Also included in the package is PowerPlant,
an object oriented application framework,
similar to Apple’s MacApp or Symantec’s
Think Class Library (TCL). This provides a
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Code Data G

S¥EditAEU
SVEditFile
SVEditGlot
SVEditions
SVEditMai
SYEditUtil:
SVEdit wine

e r r = R e s o l v e A l i a s t n i l , theAl iasH, &aFSSpec, &dummy>;

i f C e r r == noErr>
e r r = OpenO!d¢aFSSpec);

r e tu rn te r r) ;
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Figure 1 - Editing, compiling, linkingand executingall within CodeWarrior
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set of classes which can be used asbuilding
blocks to create applications, allowing de
velopers to concentrate on the detail of their
application rather than writing the same old
code for windows, menus and other ele‑
ments of the interface. PowerPlant includes
some features not found in MacApp and
TCL, such as support for AppleScript (the
system wide macro language found in Sys‑
tem 7.5, allowing developers to create scrip‑
table and recordable applications). On top
of all this, there is a user interface building
tool for PowerPlant, a full version of MPW,
a number of examples and many other utili‑
ties, over 3,000 pages of detailed electronic
documentation (available in printed form at
additional cost) and Apple PowerPC docu‑
mentation So, it’s not surprising Metrow‑
erks doesn’t distribute it onfloppy disk.

Speaking native
In terms of user interface, the environment
for each of the compilers is the same,
whether you are using Pascal, C or C++ ona
68K Macintosh or using the PowerPC ver‑
sions of the compilers. So, for example, to
create a 68K application, you launch the
MW C/C++ 68K 1.1 application. This will
then compile the code to run on a 68K
Macintosh and you can use the 68K version
of the debugger to debug it (see below). To
create a PowerPC native application you just
run the PowerPC version of the compiler.
Fat’ binaries contain Macintosh 68K
‘CODE’ resources in the resource fork and
PowerPC code in the data fork. They will
run native on both PowerPC Macintosh and
68K Macintosh. To create them you use
both compilers and copy the ‘CODE’ re
sources from the 68K version to the Pow‑

Step Over
Step I n t o
S tep Out

T P r i n t

S w i t c h  t o  M o n i t o r  #

f m O p e r

fmC lose: | s s u

fm
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erPC application. Since CodeWarrior is
scriptable this process can be automated us‑
ing AppleScript. CodeWarrior offers the
only complete PowerPC native development
environment for the Macintosh. All the
other PowerPC development tools are run

CodeWarrior offers the
only completely PowerPC
native development
environment for
the Macintosh

on a 68K Macintosh or on a Power Macin‑
tosh under emulation. Even with native
compilers and linkers for MPW, the MPW
environment itself is not entirely native yet,
so compiling and linking is much slower
than CodeWarrior. This would explain why
CodeWarrior is particularly popular
amongst those developers writing PowerPC
applications.

Working with the warrior
As an environment, CodeWarrior is similar
in look and feel to Symantec/Think C &
C++, which is perhaps not surprising given
that many of the original team from Syman‑
tec worked on CodeWarrior. You create,
edit, compile, link, run and debug applica‑
tions all from one place, which is a great
deal faster than the edit/compile/link cycle
imposed by environments such as MPW.
Applications are divided into projects, which
contain all the source files used for the pro‑
jects, aswell as the libraries the application

AO xc
fA1 Ox008ABE
A2 O-«000f 1 0 0

AS 0«00000CBs
A 4  O x 0 0 0 0 0 0 5 4

ADS O.0051
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needs to link. One of the advantages of this
approach to creating applications is that
there is no need for you to write amake file,
complete with its complex dependency
rules. The order of compilation is deter‑
mined by the order in which the source files
appear in the project window. CodeWarrior
also provides a fast compiler and incre
mental linker, so that only the files affected
by a change in the source get recompiled
and linked. This again makes it faster than
environments like MPW. Segmentation is
also controlled using the project window: all
you need to do is select and draga file to
move it to another segment. When you
build an application, every time a compiler
error or warning is encountered, it is writ‑
ten out to the error log window. From here
you can go directly to the line of source that
caused the error, make the change(s), and
recompile. Since recompilation is so fast,
you can correct an error at a time if you
choose, rather than a batch of errors, with‑
out the need to go off and have a coffee
break while you wait to discover if your
changed code compiles correctly.

Developer desktop
All of the commonly used features of the en‑
vironment - printing, file building and run‑
ning applications - are available both from
menu items and by selecting an icon in a
floating tool palette (see Figure 1). Figuring
out what each of the icons represents can
be confusing to start off with, although on‑
line help is available. The toolbar may be
easier to use than selecting the menu items
as you become more familiar with the envi‑
ronment. If you are familiar with an environ‑
ment such asThink C, then you can be up
and compiling with CodeWarrior in under
10minutes. The way that files are added to
projects, the building and running of appli‑
cations, is all very straightforward and even
those who have not used Macintosh devel‑
opment tools before should find their way
around CodeWarrior just by working
througha few of the example programs.

Porting C and C++ code from other envi‑
ronments is also very simple. For example, I
took an application written using MPW C,
created a CodeWarrior project, added the
necessary library files and compiled the ap‑
plication in under 10 minutes. If your appli‑
cation is written to use the Universal
Interfaces, the standard set of header files
used to allow you to keep the same source
for PowerPC and 68K development, then
you should not need to make any changes
to your source code. Symantec Think C and
C++ applications should also move across to
CodeWarrior without too muchwork. There
is evena utility for converting Think C pro‑
jects to CodeWarrior projects.
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our software has bugs.
Programmers find them.
Testers find them.
Your customers are finding them.

You investa lot in fixing them.
In fact, you're spending 30% of your development effort
on code testing and defect removal.!

And now the really bad news: You're squandering this
investment if you still use ahome-grown system to track
software defects.

Discover Defect Control System
for Windows, Version 2.0
Defect Control System (DCS) is more than a bug tracking
tool. It's an award-winning defect manager that helps your
entire team deliver quality software on time.

"DCS is easy to use and performs a great service."
Software Development Magazine

Can you say this about your present system?
Most in-house tools are cumbersome and difficult to
modify. In contrast, DCS encourages defect tracking by
adapting to the workflow of your organization. It's easy
to customize and won't change the way you work.

Built-in messaging lets you
notify a defect owner and
track updates as defects move
toward resolution. Nothing
gets overlooked because of
poor communication or
out-of-date status information.

How long does it take to build reports and
queries with your existing system? DCSputs
criticalproject information at your fingertips.

"The first off-the-shelf Windows alternative to
in-house developed systems." ”¢ “eek

You don't have time to maintain a tracking system that's
obsolete. Discover how DCS can modernize your
development efforts and make defect management easy.
Call now for your free demo disk
and product information.
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As for the C++ compiler itself, since it is
tracking the emerging C++ standard and sup‑
port features such as templates and excep‑
tions, porting C++ code from other platforms
should not be a problem. Also, there are a
number of options which can be used for C
and C++ code, suchasensuringANSI compli‑
ance in C code. These options are all config‑
urable in the CodeWarrior environment.

When the worst happens
It is very rare to come across developers
whose applications work first time and not
being one of those fortunate souls, the de‑
bugging features of an environment are par‑
ticularly important to me. Fortunately,
CodeWarrior offers excellent debugging fa‑
cilities for both PowerPC and 68K applica‑
tions. All you have to do to use the
debuggers is select the ‘enable debugging’
menu command. Then you recompile the
application, which generates the symbol file
that is usedby the debugger. When you run
the application, the 68K or PowerPCversion
of the CodeWarrior debugger is launched,
depending on which environment you are
running.The Code Warrior debugger is not
unlike the debugger found in Syman‑
tec/Think C & C++. It also bears similarity
to other source level debuggers such asAp‑
ple’s SourceBug and SADE. You can set
breakpoints in the source code, step
through the code line by line, inspect the
value of local or global variables (including
complex structures) and if that isn’t enough
to solve the problem, then you can invoke
the services of a low level debugger such as
MacsBug. CodeWarrior is also compatible
with third party debuggers such asThe De‑
bugger fromJasik Designs.

The CodeWarrior debugger is very easy
to use; it is also useful at times as a source
code browser, since the windows used to
display the code and set breakpoints divide
the source code into each unit, which
makes it easy to find your way around the
code. Using the debugger developers
should be able to track down most common
errors. You can also use it to debug CODE
resources and PowerPC shared libraries.
Again CodeWarrior gets one over on the
Apple PowerPC developer tools, since the
CodeWarrior debugger works in native
mode on the same machine, whereas Ap‑
ple’s Debugger for PowerPC is a two ma‑
chine debugger requiring a 68K Macintosh
and a Power Macintosh connected via a se‑
rialcable.

A one machine version of the Apple de‑
bugger is available in a pre-release version
and the symbol files created by the Code‑
Warrior compiler are also compatible with
this debugger. So developers could use this
instead if they wanted to.
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Master of OOP
Over the last few years I have donea lot of C++ programming. Four months agoI dis‑
covered Object Master (OM). Unlike programming environments like Apple’s Macin‑
tosh Programmer’sWorkshop (MPW), Symantec and CodeWarrior OM is a front end
to an external compiling and linking system: OM doesn’t compile or build programs it‑
self. What it does is organise projects, helping you create and maintain the source
code. It also controls aback-end compiler and linker via Apple events. I have used OM
in conjunction with MPW and CodeWarrior; I could equally have used Symantec C++
asthe compilation system.

So, if OM can’t compile, what does it do that’s sowonderful? Above all, it’s an excel‑
lent environment for organising projects and editing C++ source code. A key interface
element is a project window, a kind of souped up version of the project window in the
Symantec or CodeWarrior environments. Behind this, however, is a data dictionary
that keeps track of all the classes, variables and other elements of the program that is
being built. The data dictionary is constructed by parsing all the program source code
that goes into the project, including (in the case of projects built on top of a framework
like MacApp) the source code of the framework itself. Browser windows can be
opened up for editing. Class definitions and function bodies can be maintained.

Navigation tools are provided in the browsers for quick access to classes and their
functions and data fields. Changes made to function definitions automatically update
the class header and new classes and functions can be created using templates. All the
grunt work of maintaining the C++ source code is handled for you: this is one of the ar‑
eas in which OM has saved mea lot of time. The templates can be customised easily,
too, coping with the different style idioms of systems like MacApp, TCL, PowerPlant
and OpenDoc.

The source code editors used in the browsers and for file editing are syntax aware,
highlighting keywords and other syntactic elements in the colours and styles of your
choice. Source code is syntax checked when you press the <enter> key, sobasic errors
can be fixed before the program is compiled. Macros assist the rapid entry of syntactic
elements. A class tree window lets you navigate directly to any class and function. OM
hooks into external resource compilers likeAdLib (for user interfaceview editing), ResEdit,
and Resourcerer usingApple events. The only real problem I’ve noticed is that the Ap‑
ple event integration between OM and CodeWarrior isn’t asgood asthe integration be‑
tween OM and MPW or Symantec. As well asbeing so helpful to C++ developers, the
Universal edition of OM also supports object-oriented programming in Modula-2 and
Object Pascal.

There are two versions of Object Master: the Universal edition (the one that I use),
and a version that is specific to Cand C++ programming. The Universal edition costs
£295; the other costs approximately £195. The products are available from ACI, 0625
536178, and from other distributors of developer tools.

PaulSmith

The one to choose ?
CodeWarrior is a very impressive develop‑
ment environment, which offers an easy to
use integrated environment, so that you can
edit, compile, link, run and debug code all
from one place. You can build and debug ap‑
plications and code resources, such as driv‑
ers and system extensions (INITs). It offers a
number of features for makingthe creation of
these code resources: support for global vari‑
ables in stand alone code, for example. In
terms of performance and code generation,
CodeWarrior is faster than MPW or Think C
and the code it generates is reasonably tight.
I found no real problems with it, even with
largeprojects,during testing.

EXE: The Software Developers’ Magazine

One of my main criticisms of the inte‑
grated environments such as Think C and
CodeWarrior has always been that they do
not lend themselves to multi-person pro‑
jects. While MPW offers built-in tools, like
the Projector source code management sys‑
tem, and is possibly more flexible for some
multi-person projects, CodeWarrior can ac‑
cess MPW tools using the ToolServer and
performs MPW-compatible source code
management using the MPW SourceServer
andAppleEvents.

With the gold edition of CodeWarrior
you get the 68K and PowerPC compilers, to‑
gether with acomplete version of MPW. In
fact you get everything you might need
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WXAbout Soriptwiz
H buildcount
w change log
.B CompileProject

InfinityWindoid‐Mac App ve...
SDFlagCDEFc
SHnewl288.C

PauseScript.c
WWAETEUnpacker .cp
SDCTAEScripting.cp
SHListOfLongs.op

r i p t w i z . c p_
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r e t u r n NULL;
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Figure3 - The ObjectMaster environment
apart from Apple’s MacApp class library.
PowerPlant has an impressive list of fea‑
tures, but it is not yet asmature asMacApp.
Many developers will have existing MacApp
code that they want to move to the Code
Warrior environment. Fortunately, Code‑
Warrior comes witha set of instructions for
building MacApp applications, so the proc‑

Resource Map

ot | 128 H
129per 130

c i e s

Sor’ o v a rere 3042, 22k, sPIxi

Scrij tWizard|
ess for moving code across is relatively
painless and you end up with faster compila‑
tions than is possible under MPW. Code‑
Warrior is also more efficient in terms of
memory requirements than either Think C
or MPW. The only criticisms of CodeWar‑
rior are that it is not yet asopen or flexible
asMPW or ThinkC - with its translator ar‑

chitecture - and also it would be useful if
there were more programmingexamples on
the CD (although the number of examples
increases with each release). CodeWarrior
is an excellent product, well designed, easy
to use, fast and efficient. Developers do be‑
come attached to development environ‑
ments and some may not want to move
existing projects fromThink C or MPW,but
CodeWarrior should find its way into every
developers tool chest.

&
Jon Landsell

CodeWarrior is distrubuted in the UK by
FullMoon Software on Tel: 0727827146
and0628 660242. Pricesfor the Gold edi‑
tion is£275. The BronzeEdition which has
the same contents as Gold edition, but does
not create PowerPC-nativeapplications costs
£69. If you purchase the current release
CW4, then you willgetfree upgrades to CWS
and CWé6 during 1995.

Jon Lansdell is aMacintoshDeveloperand
Writer. He can becontacted on CIXasjonl
Gonl@cix.compulink.co.uk) or asjon@bil‑
pin.co.uk.

Paul G Smith is a consultant, software devel‑
oper, and writer, and can becontactedat the
email addresspaul@ctalk.exnet.com, or by
telephone at (0727) 844232.

BLEEP
Is this the soundof your PCas it

reboots yet again when you run
your “ful ly tested”program?Oris it
a case of  explet ives deleted
because you 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.

Using SalfordC/C++,you can stop
references through unset pointers;
neveraccess unallocatedmemoryand
always allocate/deallocate memory
consistently.

With Salford FTN77Fortran, 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.

PASCAL compilers, so mixed
language programming is a cinch!

Callor fax us rightnowandfind
out for yourself. Five minutes now
couldp u tyou months ahead.

Now couple these benefitswith 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

Tho F i l e seateining t h e inputdata SeM A R

ermacinatsPiLa~'?N I R SDAT?>
Ranbeeo>craAsk for aFREEdemo

disk today!
Windows is a trademark of Microsoft Corporation

E N RF ON RRET

So LLLA, COMPILER SPECIALISTS SINCE 1978
Adelphi HouseeAdelphi Street SalfordM3 6EN¢UnitedKingdom

Tel: (+44) 061834 2454©Fax: (+44) 061834 2 1 4 8eFacts-by-Fax™: (+44) 061834 2153
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MeAndMyMouse...
Boredwith your mouse?Don’tdespair: here’s eight
original new uses for your favourite pieceof plastic
1.steal themoff fellow workers, knot together, and
keepasastandby rope ladder
2. vent frustration with your new ‘ball and chain’
styleweapon
3. loop the cord and presentAuntie Nelliewith her
stylish and attractive birthday necklace
4. anew and unusualdoorknocker (perhapswith
*‘Duncomputin’ house sign for that complete techno
house look)
5. strap two toyour feet for a radical new modeof
ecologically sound transport
6.therapeutic art session: fill your mice collection
with different coloured paintsand useasa set of
rollerball inks
7.strap your mouse toastick for the ultimate in
new-age back massagers (Body Shop style)
8. for that relaxingdrive towork, weave your mouse
cords together to create abeadedcar seat
extra-ordinaire
Control/Break iscompletely mousedout now, so
we'd bedeeply grateful for any inspirational help:
one-offs, top tens (not just mice!)... The most
dazzlingmissivewill win anEXEMagic Mug
(as judged bythe keeper of the stationary

andmouse cupboard).Markyour
envelopes EXE:MagicMug
and send to the address

alongside.

rmationsuperhighway th
Taking astroll downse _ for choc-chip cookies. “Intrig (choc-chipoFotherwise) are |,cookies

ou, but this isNOordinary
LO ye itwasn A

amission. ‘pe: she paid for it because ! ioe cost two-fityf for the recipe: sne her the recip!
cad halthe realisedthat thewaitresswho hadtold oe 2 cha COmpared it to theri a ,
mesg e e t declined the lady'soffer to exchange the | 2 cupsbutter PPENs tobezero,jally, butfirmly, dect! ken to sprea
The company rc andwar wasdecared.AYOWWoeTa ntally 2 tsp. soda » arbage Collector. If we publigh trenoes,©
7 maar the recipe)far andwide.h a aarguable assetfor | 9 Cups blended oatmeg » [ i v ean EXEtshirt Sythem, you'lwor wo
ee posethat alargeAmerican Om attreakis pleased10report that the 2 cups brown sugar n. Pleasekeep listingsshort (about

dessert: these morsels have
r large Americanidarathess“a her VisaBillhad

Readerof theMonth
As if that wasn’t enough this issue
sees the launchof EXEReaderof
the Month.That's right,wewant
you to nominate acolleague for this
venerable position.All you need to
dois send in aphotographof the
nominee, plus afew words onwhat
they're like,what they doand why
you feel they deserve towin.
The prizewill bearather special

all-weather, multi-purpose
body-coveringarticleof the
polyester pursuasion. Formany
years these handy garments have
been the muchvaunted objects of
derision and scorn. Butwehereat
EXEfeel that the day of the an...
(youknowwhat we’re talking about)
has finallyarrived.And having
completed our very successful
survey of you, our beloved readers,
we've finally provedwhat wealways
knew: that you're a bunchof

Pleasesend your rants,
raves and competition
entries to:

thoroughly rugged outgoing, outdoor Ctrl/Break
types.fi Se vee EXEMagazine
Which iswhy we're 50PolandStreet

offering you the LondonW1V 4AX
chance to win your
very own EXE
‘rainproof pullover’.
Sowhat are you
waiting for? Get
nominating, mark your
envelope ’Reader
of the Month’ and send to the
address alongside.

(* Wait f o r; use
Seca as NO.KEY)naPiaaa Key tk
L a F ./ * poek e y i sormn e x t task * /State= ( * ( 7

- =ReadKey (sot State] J O )

Pressed then */

: 7
7

180zHersheyBar
2 tsp. bakingpowder
2 tsp. vanilla
4cups flour

inwhat

ROSS DOWN
1. Getting into ITfrom scratch (15) 1. Path for 16acgetting atunnel (7)
9. Trick cyclist for system? (7) 2. Sounds for discontent (5)
10. Nulland void (7) 3. Journeyman from Homer to Joyce (7)
11. Bird housesset instructured code (7) 4. N-typeor P-type (9)
12. Climb step bystep (9) 5. Capital chargeonchip (5)
13. Linksbetween structures (7) 6. Suitability of fast train crossing loch... (7)
15. Bans backwardSidney fromwater holes (7) 7. . . .a$ | train rye to makea longjourney (9)
16. Signals controlled bysignals (7) 8. Neutralises gas on logic circuits (7)
18. Makeatransposition error (7) 14. Gave upsailor and individual note (9)
21. They oppose current change (9) 15. Re-startswork witha full instructionset (5,4)
Ze. Bi gt to the sound sensor, for instance (5) 16. Schmitt made one but not for hisgun (7)
25. Real opposed to 17not integer (7) 17. Fontchip |broke upinastory... (7)
26. Momentum - laziness to others (7) 19. ...and the way oily acid took achip (7)
27. Apparently unnecessary test onparity, say (10,5) 20. Putdown for yourself sound sensor onomr input (7)

22. Finalcharacter ofold (5)
24. Programnameand state reward (5)

ANSWERSTOSEPTEMBER'SEXE:
ACROSS: 1.COMPILE 5.AMSTRAD 9. NOISE 10.OPERATING This month’s crossword prize is11.OUSTING 12.TRIDENT 13.ERODE 14.TECHNICAL 17.PRECURSOR BugTrak from Soft As It Gets, provided
19.DONOR21. OUTLINE 24. UPDATES25. ELIMINATE26. LOUTS
27. STRAYED28. SPRITES byQBSSoftware.August's winner was

MrChris Nash.Pleasesend your
entries to the address above.

DOWN: 1.CONSOLE2. MAINSTORE 3. ITEMISE4. ELONGATE5. AGENT
6. STATION 7. RAISE8. DIGITAL 15.CAROUSELS 16.CONSTRUCT
17.PROCESS18.UTILITY 19.DIDDLER20. RESISTS22.TRIER 23. ELAND.



Talesfromthe InternetIl:HittheNet
Stereotypesof computer users, netsurfers, software developers et al plumbed new depths in
the USAasSCOand PizzaHutannounced the launchof their PizzaNetscheme.Yes I’mafraid
you've guessed already: order your tuna, prawnsandanchoviesonthe Internet.The scheme is
presently based in the Santa Cruz area but PizzaHut are apparantly testing the waters before
going global. Users need Internetaccess any version ofMosaic toaccess the centralised
PizzaNetserver at Pizza Hut Headquarters inWichita, Kansas.They are then presentedwith a
customised menu page for ordering pizza and beverages.
Tired cliche’sof cyberhackers programmingthe night awaywith their boxof pizza did tend tend
to spring to mind uponfirst readingof the Pizza Superhighway, but hey, it's OK: SCOprovided
uswith some lovely photographsof apple pieAmericans ordering their fave snack.This is good,
clean fun for all the family folks.
PizzaHut is already the world’s largestpizza company, in an industryworth $17 billiondollars
per annum. Presumably they feel that this just isn’tenoughasthey prepareto take on the virtual
globe aswell. Isnowheresafe?

ee=
. N\DON'T UNDERSTAND

\T THE WORDS oN THE
ToP HALF OF THE SCREEN
ARE FADING.

~Telephone Silicon River on
details.

ance is being heldat WindowsExpo
amber 1st to the 3rd, Olympia Il. EXEreaderscan

claima20%discountofftheusual £395for two days.
~Completethebookingforminsert in this magazine or call IT
- S e m i n a r son0256381583.
_ The EXEGupta ‘SQLWindowsDevelopersDay’ will beheldin
Londonon November22nd.The costwill be£50 incVAT andEXE

will addanextrayeartoyourexistingsubscriber accounts.Non
subscriberswill receiveafree oneyear subscription (normalprice
£35 for aoneyear sub). Ring SuzanneChamberlain for details.
Coming in the November issue,apreviewof EXE’scomprehensive
anddetailedC++ report.Ring usnowformoredetailsof howyou
can receivethe full publicationatadiscountedprice.
Wefirmly believethat UKdevelopersare the best in the world,
which is why weare launchingthe EXESoftwareDeveloper's
Challenge.Thiswill take placeat the SoftwareDevelopersForum
onthe 8thand 9thof February.Don’tmiss this exciting opportunity
to competewith the creamof Europe’sdevelopment community.
Dareyou phoneusnow to accept the challenge?For further
informationontheSoftwareDevelopersForum,call Interactiveon
0815415040.
RingSuzanneChamberlainNOWon071287 500ext 3148 for
details of allourspecialoffers.

FreeBooks
Our reviewershave beensinging the praises of certain
software classics rather loudly of late.Somuchso that wejust
couldn't resist grabbing holdof some copies for your
entertainment, education and delight.

FirewallsandInternetSecurity:
Repelling the Wily Hackerisa
particularly desirable little tome. It’s
beenpenned byCheswick and
Bellovinwho currently resideat
AT&T's Bell Labs.Wehavefive
copies of this book to give away in
return for nothingmore than your
nameand address: pop themona
postcardmarked ‘Cheswick and
Bellovin’ and send to the address on
the top of the page opposite.
Fuzzy ThinkingbyBart Kosko ‘the
1990'sprophet of Fuzzy Logic’ has
beenhailedby KevinYeandel in his
article onfuzzy logic asthe ‘modern
fuzzy bible’.As it also includes views
on Zen, ‘deja vu’, suspended
animation and the existence of God
wefeel that it’s rather abargain.
Particularly aswehave five copies
available to the first readers to get
their postcardswith name,address
to ‘Bart Kosko’ at the address on the
opposite page. QZ :



OPEN SYSTEMS

Mounting NFS
Peter Collinson

discusses NFS, the Sr
glue which holds his network

together and the major
changes of version 3.

A  f e e t
at

In the July Edition of .EXE last year, I
talked about the evolution of network file
systems. I guess that if you work on a Unix
workstation then NFS is not too far away. It
certainly provides me with the glue to hold
my network together. My Unix machines
access each other via NFS and my MS-DOS
box tends to get and put files from the Unix
machines using NFS.

Version 1 of NFS was only used inter‑
nally within Sun, it was never released. Ver‑
sion 2 was implemented in 1984 and was
first released with SunOS 2.0. It formed the
basis of RFC 1094, dated March 1989.RFCs
also exist for the underlying protocols: the
Remote Procedure Call interface (RPC) and
XDR (eXternal Data Representation) which
is the method used to transport complex
data between different machine architec‑
tures.

The idea of a Version 3 NFS protocol is
not new, there have been proposals for en‑
hancements popping up from Sun for some
number of years. What is new is that a
group of people from several companies got
together in July 1992 to firm up the draft.
The plan was to implement the new proto‑
col. The results of that implementation ef‑
fort were presented at the last Usenix:June,
Boston,Massachusetts.This is acompletely

new ‘Version 3’, beware that descrip‑
tions of old Version 3 proposals are

still lyingaround the Internet.

NFS basics
For the uninitiated, I’ll start
off witha little background

so that this article is not
complete gobbledy‑

gook. The ba‑
sic idea

+
A<5 Sa
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of NFS is simple. When you add a disk to
the system on Unix, you join it into the ex‑
isting file system tree by the m o u n t system
call. The new disk forms a new branch of
the tree structure. You can move into it us‑
ing the cd command and access its files.
With NFS, you do the same thing. You, as
the client, issue am o u n t command that is
sent to a remote server and part of the file
system tree on the server is joined to your
localfilestore.

The server will have a list of machines
that are permitted to access its filestore and
will validate your request before passing
backa ‘file handle’. This value is used in all
further requests from the client to the serv‑
er. Now, whena process on the client ac‑
cesses a remote file with a r e a d system
call, for example, that system call is turned
into a remote procedure call using the NFS
protocol. The server checks the validity of
the request, performs the desired operation
and returns the result.

The NFS protocol assumes that the serv‑
er does not retain any state about the client.
For example, a normal Unix read system
call remembers howfara particular process
has got in reading or writing a file. A se
quence of r e a d calls can be used to scan a
file from beginning to end: there is no need
to reposition file pointers before every read.
NFS will store the ‘where we are now’ state
in the client. When scanninga file, it’s the
job of the client to send appropriate read
primitives, each containing position and size
information.

So the server is not clever. It knows
nothing about what the client is doing. Cli‑
ents do tend to be clever, for efficiency rea‑
sons. They remember file positioning
information so that they may present Unix
file semantics to the user process. They will
also cache information so that it doesn’t
have to travel the network again.

Age of statelessness
Statelessness was an original de‑

sign criteria in NFS to avoid
the need for crash recovery.

Whena server crashes, a
a client can just wait

e i he :a oj% for it to come
ERY. back andLF ea

2 et continue
with
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Take the direct path to ODBCwithQ+ESoftware.
Simplifiedand standardized database

access... that’s the promise of ODBC. But
you have to get there first. It’s easy to get lost
in the search for reliableODBC drivers. And
trying to write ODBC-enabled applications
without the proper tools can lead you straight
into a dead end.
Q+E Software puts anend to the frustra‑

tion and confusion. We'll lead you through
the maze of possibilities with acomprehen‑
sive solution for all your ODBC driver and
development needs.With Q+E you can get
what you need out ofODBC without getting
lost in the process.

Connect ODBC-compliant applications no
matter what you find around the corner.
With Q+EODBC Pack, you can take

advantage of the same database access tech‑
nology weprovide for such leading software
publishers asLotus,Computer Associates,
Sybase, INFORMIX, and PowerSoft.Q+E
ODBC Pack offers acomprehensive suite
of drivers for more than 30SQL and PC
DBMS versions.
And, asnew ODBC applications come out,

Q+E Software will continue to take you

where you need to go. Eachof our drivers is
fully supported and kept absolutely up-to-date
byour technical support staff.
Count on a robust ODBC development tool
that removes the obstacles in your way.
When it comes to making sure your appli‑

cations are ODBC-compliant, you can rely
on the same technology that WordPerfect,
Delrina Technology, Crystal Services, and
dozens of other prominent software compa‑
nies use. Q+E Database Library gives you an
easy way to buildODBC-enabled applica‑
t ions‐no matter what development environ‑
ment you prefer.
You can forget about differences in drivers,

because our development tools let you write
code once that works with all major databases.
And because Q+E Software keeps upwith the
constantly changing technology, you won't be
left on your own when custom applications
needmodification.
Turn to ce Software for your total
ODBC solution.
Whether you're looking for ODBC drivers

or planning to buildODBC applications,
Q+E Software offers the path that’s fast, easy,

Q:+E O D B C P a c k a n d Q : E D a t a b a s e L i b r a r y p r o v i d e dependable
a n d c o m p l e t e s u p p o r t f o r t h e f o l l o w i n g d a t a b a s e s :
ALLBASE, Btrieve, Clipper, DBZ, DB2/2, DB2/6000, dBASE, Excel .XLS files, FoxBase, FoxPro, Gupta
SQLBase, IMAGE/SOL, INFORMIX, INGRES, Microsoft SOL Server, NetWare SQL, Oracle 6 and 7,
Paradox, PROGRESS, SQL/400, SQL/DS, Sybase System 10, Sybase SQL Server, Teradata, Text files, and
XDB. Gateways supported include IBM DDCS/2, Micro Decisionware, and Sybase NetGateway.
Notall DBMSare available onall platforms; some may require agateway. Call for details.

and direct. Our ODBC solution ismulti‑
platform,with versions for Windows, OS/2,
Macintosh,Windows NT, and Solaris. And
weoffer single-source technical support for
more databases than anyone in the industry.
When it comes to ODBC, Q+E Software

gets you there now. No delays. No confusion.
No walls.

® Database
Access for
Client Server ODBC”

- ByteMagazine,
March 1994

Computing™

Q+E S o f t w a r e
Abbey View, Everard Close, StAlbans AL1 2PS
Tel: 0727 811177 Fax: 0727 848991

©1994 O+E Software. O+E is a registered trademark of O+E Software. Other brand and product names are the property of their respective owners.
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operations as if nothing had happened.
There is no state to be recovered and re‑
loaded into the server. Cynics would say
that it was a criteria because the early Sun
systems were not exactly resilient. Since
they tended to crash often, it was better to
design something that avoided the recovery
problem.

Stateless operation has a down side. File
locking implies that state is retained on a
file. This state needs to be kept close to the
file - on the server - because several clients
can be accessing the same file and need to
see the locks. File locking on NFS took
some time to implement; because of this,
there is now a separate lock manager to
handle it.

There is a further problem about writing
to files. When a client issues a write re‑
quest, it sends an RPC call saying ‘write this
data at such and sucha position in the file.’
The server cannot reply to this RPC request
saying ‘done’ until the data is safely stored
on its magnetic media. If it says ‘OK’ when
it has it in memory, but crashes before it
manages to write it to disk, then the file will
be in aninconsistent state. The client thinks
that it has written some data that is not actu‑
ally present on the disk. The server must do
a ‘synchronous’ write and not return any re‑
sult until the data is safely stored on disk.

This has proved a huge bottleneck for
NFS implementations. Some systems have
provided an ‘unsafe’ write mode where the
data is retained in the memory of the server
and the users hope that crashes are infre‑
quent. To date, the most common solution
for NFS servers has been the Prestoserve
system. This is kernel software using an
NVRAM disk cache that sits in between the
kernel and the disk. When the kernel initi‑
ates a write, the data is loaded into the
cache and the kernel is told that the disk
write has succeeded. The kernel tells the
NFS server and the server tells the client.

In time, the data finds its way onto the
disk. If the system crashes, the Prestoserve
system will write any unwritten data onto
the disk before allowing the system to boot‑
strap, so the file system is consistent. The
Prestoserve system also helps with normal
localfile system operations that require syn‑
chronous writes, for example, creating files.

Stateless operation, good and bad, was
an aim of the NFS design. Another strong
aim was to provide a protocol that would
work independently of the file structure
used by the underlying operating system.
There are now servers and clients that run
on a wide variety of machine architectures
and operating systems. So, for example, it’s
possible to write a client that runs on a MS‑
DOS machine and allows applications to see
a standard MS-DOS file system that is actu‑

74

ally located on a remote Unix system. Sun’s
PC-NFShas done this for some time.This is
easier than it sounds because the MS-DOS
file system primitives seem to have been
largely stolen from Unix. More recently, we
have seen products becoming available that
allow the MS-DOS machines to act as NFS
servers aswell asclients.

There are some compromises that need
to be made. The MS-DOS file naming
scheme is considerably more rigid than the
one that is used on Unix. Unix file names
that don’t fit into the MS-DOS scheme are

Statelessness was an
original design criteria in
NFS to avoid the need
for crash recovery

scrambled somewhat. Also, MS-DOS has no
notion of file ownership or, for that matter,
no notion of authenticating users. This is
usually got round by making the PC user
log into the remote server using their nor‑
mal Unix login. This happens at mount
time, and justifies the decision to make file
system mounts use a protocol that is sepa‑
rate from the NFS protocol.

NFS has undoubtedly beena success. I
suspect that one of the main contributory
factors to this success is that Sun has al‑
ways made the protocols ‘open’, or nearly;
the locking protocol has not been widely
available until recently. However, in gen‑
eral, it’s been possible for anyone to imple‑
ment NFS from the specifications. Sun
made the XDR and RPC mechanisms freely
available by posting them to the net.

Major changes in Version 3
The main aims at the design meeting in
1992 were: to solve the write throughput
bottleneck; to minimise the work needed to
create aVersion 3 implementation given ex‑
isting Version 2 systems; to ensure that de‑
velopment of the new protocol is feasible on
less capable clients and to document the re‑
sult with annotations to help developers.
The meeting decided to avoid anything con‑
troversial, leaving hard things to be done in
subsequent protocol revisions. The main
principles were to keep the changes simple
and to get some trial implementations done
in a year.

Version 3 is compatible with the design
of Version 2. Clients and servers can easily
support both protocols using the facilities
for multiple versions provided by the under‑
lying RPC. This allows inter working be‑
tween old and new systems and means that
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the original UDP port numbers can still be
used.

The first change in Version 3 is to widen
the file offset value fron’32 bits to 64allowing
immense files to be accessed.This obviously
will cause problems when new and old imple‑
mentations attempt to inter work. The easy
case is when a 64-bit client is talking to a 32‑
bit server. If the client requestsa file that is
too big, then the server just says no.

It's more difficult to cope with a 64-bit
server supporting a 32-bit client. The server
can handle anything that the client can gen‑
erate but the client may have to process a
file that is bigger than it can handle. It will
not be able to store properly the size of the
file in its internal structures. One solution is
for the client to refuse access to afile whose
size cannot be expressed in 32bits.Another
solution is for the client to map the file into
segments that it can handle internally, tell‑
ing lies to its application process. Neither of
these seem to be particularly good solu‑
tions. It seems to me that I seldom (or
never) deal with files that are as big as 4 gi‑
gabytes, so I doubt that I will personally en‑
counter these problems.

Get committed
The big selling point of Version3 is the abil‑
ity to perform asynchronous writes. The cli‑
ent sends the file to the server using a
number of asynchronous write calls. These
will always return a value in RPC irrespec‑
tive of whether the data has made it to the
disk. When the client needs to ensure that
the data is consistent, it issues ac o m m i t
call, saying ‘flush all your data to the disk
and tell me when that is done.’ This is a
classical operation. It’s surprising to me that
it has taken so long for it to become part of
the NFSprotocol.

This mechanism does complicate the cli‑
ent somewhat. If the server goes away for
some reason, it is up to the client to retry all
the operations from the last commit to en‑
sure data integrity.

To help with this, the server replies for
the write and commit operations provide a
‘write verified’ value that is changed every
time a server crashes. This is an 8&byte
value. The intention is that servers will use
their boot time as this value, because it is
guaranteed to be unique (assuming, of
course, that clocks go forward all the time).
A client stores this value and compares any
new value with the stored one to see
whether the server has crashed. The client
can now tell if aserver has crashed, and can
resend any stored uncommitted data.

Performance measurements contained
in the Usenix paper show that write
throughput using 10 MB writes is more
than seven times that obtained with a raw
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Problemswith Version 2
So,why doweneed aVersion 3?Well, I have alreadymentioned
the ‘synchronous write’ problem that slows NFS data writes con‑
siderably. There are also problems with the size of the file that
can be dealt with using Version 2NFS. Remember that every
read and write needs to contain file positioning information, this
is passed asa32-bit offset andmeans that files are limited in size
to 4 gigabytes. This seems big enough to me, but limits are
meant to be pushed against and some people want to access big‑
ger files over NFS.
Second, there are problems with maintaininga client-side data
cache. Version 2 of the protocol anticipated that clients would do
this but did not provide much help for its implementation. The
current strategy is for the client to reada file into its cache.Then
when the time comes for the client to check whether the cached
data is still valid, it will send a request to get the attributes of the
file from the server. These contain values like the owner of the
file and itsmode or permissionbits.
They also contain the file modification time. If the newly re‑
trieved modification time matches that in the client’s cached at‑
tributes for the file, then the file data is still valid and the client
proceeds assuming that the data is up-to-date. If the times don’t
match, then the cache is invalid and the client must retrieve the
file again.
This method fails when the client itself changes the cached data.
If the client changes one part of the file, the remainingparts may
still be valid. But the client cannot be sure because the client’s
own write operation has changed the file’s modification time. All
of this increases the network usage of NFS. It needs to pull data
that is perhaps correctly cached on the client.
Third, the Version 2 protocol could not be sure that anoperation
on a remote file system would succeed because access permis‑
sion to the remote file might be denied. File access permissions
in NFS are a problem and this actually hasn’t changed much. A
file is ownedby auserwho is represented in the system asa pair
of numbers, a user id (uid) and a group id (gid). Permission is
granted depending on mode bits that control whether the user,
their group or everyone should have read, write or execute per‑
mission to a file. If this seems familiar, yes, this is the Unix
model.
The uid/gid space needs to be the same for every system that is
sharinga file tree. This has always beena huge limitation. I well
remember the nastiness of the renumbering operation that I had

to perform on several machines when the prospect of NFS
loomed into view. It is possible to provide some mapping scheme
for the uid/gid pair and non-Unix servers sometimes do so.
Sadly,Version 3doesn’t tackle this.
Then there is the problemof super-user access. Super-user is uid
zero, but you may not necessarily want every person with super‑
user rights on their machine to be super-user on yours. The nor‑
mal practice is to map requests for super-user access in the
server to nobody unless special mount options are specified.This
means that super-user often has less rights on a remotemachine
that you do. Naturally, this can sometimes produce counter-intui‑
tive results.
EachRPC request contains the access rights of the emitter of the
request, soaserver can check the validity of the requestedopera‑
tion. Remember that the server has no state and each operation
is regarded as a distinct event. The RPC request needs to carry
enoughbagandbaggage to provide authentication.
Problemsare causedwhen the server maps uids.A client can get
the file attributes of a remote file and determine that its super‑
user can access it. But the client cannot be sure that a request
passed into the server will actually succeed because of the uid
mapping that takes place. The only course of action is to try the
request and hope that it succeeds. This does not map well onto
the semantics of the Unix file system that expects access permis‑
sions to becheckedwhen the file is opened.
Finally, Version 2 of the protocol could not cope well with re‑
quests for unsupported features of a server file system. There
was a kind of undocumented feature in Version 2 that servers
were really Unix systems and provided all the semantics that the
protocol requested.
For example,what happenswhen aUnix client asks for anopera‑
tion that aMS-DOS server cannot handle? Unix file systems have
capabilities that other file systems do not. For example, the Unix
system has the notion of hard links, where more than one direc‑
tory entry points to the same file. In Version 2, all aMS-DOS
server could do was to fail a link request. The client had no
knowledge that the request was failed because the operationwas
not supported by the underlyingfile system. However,given that
knowledge, the client can take steps to fulfil the operation in a di f
ferent way, at worst, perhaps copying the original file. Version 3
provides an error message that can beused to make the client do
this.

Version 2 implementation. It’s onlya tiny bit
slower than that obtained whena Presto‑
serve system is used with Version 2. The
Prestoserve system addsa bit of perform‑
ance, it still boosts speed with other syn‑
chronous operations, but in general the
difference with and without is not so
marked. Bad news for the makers of the
Prestoservesystem, I feel.
The write-verify value is an example of a

number of subtle changes to the protocol
that permit the client to deduce more about
the state of the server. Help is provided to
permit the client to maintain its data cache
more accurately. Every reply for an opera‑
tion that modifies data contains two sets of
file attributes: aversion taken before the op‑
eration was done anda set taken after the
operation. If the modification time in the
pre-operation attributes matches the client’s
copy, then the client knows that the local
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cache is consistent. Only the client has
modified the file. They replace their local
copy of the attributes with the ones that ex‑
isted after the operation and continue mer‑
rily along. If the preoperation times are
different, then the client knows that their
cached data is incorrect and can take steps
to flushand reload it.

Returning these times in the reply from
the server is a step forward in reducing net‑
work usage too. Previously, a client had to
ask explicitly for the attributes which im‑
posed additional network load. Implemen‑
tors are now strongly encouraged to make
all replies contain this information. It’s
thought that most new implementations
will. This adds a small load to the server,
but should reduce network traffic consider‑
ably.

Some attempt has been made to tackle
the problem of super-user uid mapping by
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the provision of an access primitive where a
client can ask the server at file open time
whether one of its users has access to apar‑
ticular file system object. This maps the
Unix semantics of a file open more closely
and gives the client a chance to say no at
the time that the user application expects it,
rather than later, when data has started to
flow.

Peter Collinson is afreelance consultant spe‑
cialising in Unix. He can bereachedelec‑
tronically a sp c@h i l l s i d e . c o . u k , o n
WWW ash t t p : / /www.h i l l s ide .
co.uk/ or byphoneon 01227 761824.

Grateful thanks are due toseveralpeople
who readdrafts of this article andsuggested
improvements:Jan-Simon Pendryfrom Se‑
quent, DianeLebelfromDECandDavid
HitzfromNetworkAppliance.
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No need for Unix:
M o t ifor P C
There’s no such thing
as a Motif desktop for

the PC...Or soNiall
Mansfieldthought before he

tried Desqview/X on his.

While Unix is good as a
technical environment, the
end-user applications are
usually dreadful,
apparently designed for
octopuses with arthritis
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When it comes to operating systems, I
sometimes try to delude myself that I am
broad-minded, but fundamentally I’m a
bigot. Unix has drawbacks and some of
them are serious. But without doubt, it pro‑
vides the best general-purpose technical en‑
vironment available. So when someone
suggested that I might like to look at aDOS
system, DesqView/X to be precise, with
DOS’s brain-damaged architecture and its
ludicrous memory system, I chuckled in‑
wardly and murmured ‘sucker’ sadistically
under my breath. But to my amazement, I
found it a very impressive package, with
only afew reservations.
This is what happened. In my opening

article about programming with Motif, I
said that to write Motif programs the first
thing you had to dowas get hold of a Unix
system. Quarterdeck sent meanemailmes‑
sage pointing out that this wasn’t strictly
true: the latest releaseofDesqView/Xhada
Motif toolkit and lots of other goodies mak‑
ing it a reasonable Motif development envi‑
ronment. Sowe decided to give it a go and
look at it from that particular perspective.
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DesqView/X for the user
At its most basic, DesqView/X gives you a
multi-taskingwindow system on top of DOS
running on a PC. In itself this is quite
handy.With several different DOSwindows
running simultaneously you start to get the
flexibility that people expect from worksta‑
tions. When XWindows first came out, the
thing that most people got excited about
was the ability to run several terminal ses‑
sions on the one screen!
We'll look at this multi-tasking capability

in more detail later, but the real benefit of
DesqView, and for me its most useful fea‑
ture, is that you can run MS-Windows
within it. Sowhat, you ask?Well, DesqView
displays its windows using the standard X
window system protocol, just like all the
Motif programs we saw in the last few arti‑
cles. The best part of X is that you can dis‑
play aprogram’s output on your machine,or
on any o t h e rXscreen on your network. The
result is that you can run MS-Windows on
your PC,but display it onto your Unixwork‑
station elsewhere on the network. So, at
last, sitting on my beloved Sun SPARCsta‑
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tion, I can live in Unix-land, but without
leavingmy seat I can sneak off into PC-land
to get at all the wonderful programswritten
for MS-Windows!And this really doeswork.
Figure 1showsmyUnix/Motifscreen, with
MS-DOSin the middle (via DesqView).
Why is this so important? While Unix is

good asa technical environment, the end‑
user applications are usually dreadful, appar‑
ently designed for octopuses with arthritis.
And even if they aren’t, they often cost about
10times asmuchasequivalent MS-Windows
packages. So being able to use a PC as an
MS-Windows ‘application server’ to Unix ma‑
chines elsewhere on the networkmakesa lot
of sense, both economically and in terms of
usability. Given that the user interface of Mo‑
tif isn’t much different from MS-Windows, a
uniform overall environment can be p r e
sented to the user.

The alternatives...
There are other ways of doing the same sort
of thing, but each has its disadvantages.
You can run a software-only PC-emulator on
your Unix system. These usually behave
fairly well except in the performance depart‑
ment. For example, your 30 MIPSworksta‑
tion will behave like a 286 PC. (Why spend
750 quid on a PC when you can spend five
grand ona bigworkstation?) Or,you can try
the WABI system developed by Sun Micro‑
systems (WindowsApplication Binary Inter‑
face). This translates the PC binary
program into native workstation instruc‑
tions and maps all the MS-Windows system
calls into their Unix equivalents. The result
is a program that runs fast on your Unix

Figure2 - Optimisingmemory withManifest
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box: unfortunately WABI isn’t really 100%
yet and it only works for a specified, small,
set of PCapplications.
By contrast, DesqView/X replaces the

MS-Windows drivers, screen and mouse
handling with X-Windows equivalents, but
otherwise the application is running on its
native hardware and has access to all its fa‑
cilities. For example, within Windows on

While DesqView is good, it
is not agiant-killer

the Unix screen, we still have access to all
the printer drivers, etc. In fact, we still have
all the PC-based networking and other re‑
sources. Of course we have, because it’s
still running on the PC! All we have
changed more or less is where the pixels
are displayed.
You can do exactly the same with DOS

programs too, serving them over the net‑
work to X machines elsewhere. As DOS is
so much less consumptive than Windows,
you can sensibly serve many DOS sessions
from a single PC. But there are limitations
on which programs can be served in this
way; for example, if the program draws
graphics or performs other functions by
writing direct to hardware registers etc,
then there will beproblems.

Multi-taskingand tools
DesqView/X has grown out of plain
DesqView (without anX) whose main func‑
tion was to provide multi-tasking under
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DOS. DesqView/X is an extension of this:
you can still use it just as a way of getting
multiple DOS sessions and multiple win‑
dows. To manage all these windows,
DesqView gives you a number of different
tools of the usual sort - the Application Man‑
ager, similar in function to MS-Windows’
ProgramManager anda FileManager.
While these are perfectly reasonable

tools, it is in this area that I have most mis‑
givings about DesqView: simply, it is not a
‘standard’ system. In other words it’s nei‑
ther MS-Windows, nor Motif, nor Macin‑
tosh, nor any of the things you are used to.
The result is that you have to relearn how
to do all the things you thought you knew
already, like setting up the printer, or con‑
figuring menus, or even selecting an item
from a menu. For instance, DesqView re‑
quires that you pull down a menu, then ex‑
plicitly click on your selection. Cutting and
pasting in a DOSwindow is abouta five-step
process which requires you to use an exter‑
nal popup menu; I found it sotedious it was
easier to re-type things. Yes, this is a differ‑
ent user interface.

Lacking standard practices
In one way it is unfair to criticise the pack‑
age for not being something else, but unfor‑
tunately that is the way the real world is.
Again we are seeing, as Vivaldi did in his
Four Seasons, the contest between invention
and harmony. In other words a desire for
radical new technology making quantum
leaps forward on the one hand, but on the
other a desire for standardisation and stick‑
ing with what we know and understand.
This paradox will always be with us, all the
more so as particular packages become
dominant in their area. The only way such
market leaders are supplanted is when
something new arrives which is so dramati‑
cally better that peoplewill suffer the pain of
moving to the new software. And while
DesqView is good, it is not a giant-killer in
this class. Soit will remain a niche product.
The rest of this article describes how good
that niche really is and what useful things
can bedone in there!

Menu,menueverywhere
The globally accessible menu is a small but
useful feature which really speeds up navi‑
gation and invoking tools and programs.
Press the <ALT> key anywhere and you get
the DesqView popup menu. In much the
same way asold Lotus-123’s menus operate.
You press single keys to move rapidly
through nested menus. DesqView lets you
rapidly select items from hierarchical
menus, which you can of course customise
to include your own programs. This feature
alone makes DesqView much quicker for
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OPEN SYSTEMS
anexpert user thanMS-Windows.
Another good tool included is Quarter‑

deck’s Manifest program which, as a
DOSophobe, I particularly appreciated.
Since I amblessedwith being able to work
on computers designed by rational people,
the intricaciesof highmemory,movingonly
some parts of things from low to high, seem
to me to be needlessly complicated. Mani‑
fest takes away a huge amount of pain and
worry, by giving me all my hardware con‑
figuration information in anunderstandable
andaccessible format.
Also in the toolset provided is the Sys‑

mon: the systemmonitorwhich provides in‑
formation about all the tasks running under
DesqView’s control. For each task you can
inquire about which files it has open, how
much memory is used and which network
sockets are in use. From this you can get a
feel for the resources your programs are us‑
ingandhowto tune your system.
To make the most of DesqView/X’s re‑

mote display features, you obviously need
some form ofTCP/IP networkingto give you
access to the remote X windows display ma‑
chines. Rather neatly, DesqView/X bundles
Novell’s TCP/IP for DOS, soyou don’t have
to buy any extras to get basic connectivity.
The package includes support for both
TCP/IP and IPX- simultaneously if desired ‑
so you can connect to Unix or Novell ma‑
chines asrequired.TheTCP/IPmodulehan‑
dles SLIP (Serial line IP) or PPP

Figure3 -MAINMENU from lastmonth
underDesqview

82

t e l n e t or r l o g i n , nor the file-transfer pro‑
gram f t p .
Fortunately you are not forced to use the

bundled TCP/IP. DesqView/X will work
with all the usualTCP/IP packages for PCs
(FTP Inc’s PC/TCP, LAN Workplace for
DOS,Wollongong, etc). We had FTP’s soft‑

The intricacies of high
memory,movingonly
some parts of things from
low to high, seem to meto
beneedlessly complicated

ware installed already, so as soon as
DesqView/X-loaded it,wehad full X access.
Very pleasing indeed.

Here beDragons
Sadly, we did have quite a few problems ac‑
tually getting things to work. In the worst
case, we started a program, the disk
whirred and rattled for a few seconds. Even
before the window appeared, the bell went
‘beep beep’ and that was the end of that. No
error message, no log, no nothing.
This happened assoon aswe tried to use

DesqView. I almost gave up. Somewhat re‑
sentfully I called QuarterDeck’s technical
support - I say resentfully because I as‑
sumed that the software was just buggy and
that I’d be wasting my time. In fact, I got a
lot of help, which was polite, patient, and
knowledgeable. We worked through the
memory settings, and the parameters for
SmartDrive and for the QEMM memory
manager which is bundled with DesqView.
After about half an hour, we were up and
runningagain.
Becauseof shortage of time, wewere not

able to get everything running perfectly.
For example, gettingmore than one session
to a remote machine was unreliable. But
Technical Support had many suggestions
on settings to check. Given half a day or so,
I reckon all would be dandy. Even so, the
lack of a ‘console’ window, or at least a log
of problems, errors and warnings, is a con‑
siderable flaw.
Much more worrying though is the fact

that the system suddenly failed after being
used for a few days. The first indicationwas
the highly informative ‘beep beep’ when a
program was run but failed to appear.
Thereafter, no programs couldbe run on re‑
moteX displays. And even t e l n e t failed to
connect to any machine on the network,
when run within DesqView. However, as
soon as we exited DesqView, all the net‑
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working was fine, without any reboot or re
initialising or anything else. At the time of
writing this problem is unresolved, and we
can think of no reason for it. Honest, guv,
wedidn’t changea thing.
This trouble may be due to our igno‑

rance. We may have inadvertently changed
something and maybe our high memory
stuff needs to be jiggled about a bit. How‑
ever, this hyper-sensitivity and lack of stabil‑
ity would make me reluctant to use this
system for mission-critical applications, at
least notwithout a fewweeks of fairly tough
system testing. (But then, I say exactly the
same aboutMS-Windows; our Unix systems
stay up for months at a time, whereas our
MS-Windows PCs each crash once or twice
aweek. Sigh.)

Motif programming
Nowlet’s look onthe bright side again. Quar‑
terdeck has donea really good job in making
Motif available on the PC. The Motif Devel‑
opment Toolkit comes in three different fla‑
vours, depending on which C compiler you
are using: GNU, Metaware, or Watcom. We
chose the GNU version, because it also in‑
cluded the compiler itself, so once again no
further expenditurewas necessary.
The GNUCcompiler is worth amention

in itself. This compiler was developed by
the Free Software Foundation and can be
distributed free. It’s available on a wide
range of Unix machines, onVAX VMS, and
on DOS PCs where it’s known as DJGPP
(after the name of the person who ported
it.) The compiler is of remarkablyhighqual‑
ity, often better than many ‘commercial’
compilers. You can even get support for it
from a number of third-party companies. It
usually comes with the supporting tools you
need for program development. The
DesqViewpackage included the header files,
libraries, linker, archiver/librarian, high‑
memory loader, ‘make’ program, etc. Using
these in conjunctionwith the excellent emacs
editor, also from the Free Software Founda‑
tion, gave us a good, and familiar, develop‑
mentenvironment on the PC.

Tick tock
Sohow easy was it to take a Motif program
from a Unix system and get it running un‑
der DesqView? The answer is: very easy.
The biggest difficulty was reading all the
various manuals, release notes, updates to
release notes, etc. We decided to start with
the standard X program x c l o c k which is
included in the DesqView distribution.
Starting in the x c l o c k source directory we
ran DJGPP.BATwhich defined appropriate
environment variables, qmake was then
used to compile the program. We got an er‑
ror during the linking phase, reporting ‘Vir‑
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Language

Visual C++
C/C++
SQLWindows
Clipper
Visual Basic
Powerbuilder
FoxPro
Windows4GL
Superbase

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 Best Add‑
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).

Leaders in our field
Wefounded Bits Per Second, here in Brighton, eleven
years ago, when getting graphs into adBASE 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, engi‑
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
tual Memory Exhausted!’. The GNU soft‑
ware doesn’t come with any printed docu‑
mentation (you get what you pay for I
suppose) but we rummaged through the
plentiful docs on disk, which said that
DJGPP uses up to 128 MB of real memory,
plus another 128 MB of disk storage asvir‑
tual memory if it’s available. We had only
8Mb of RAM and our disk was nearly full.
Deleting a few megs of junk files solved the
problem and the compilation went through
perfectly. When run x c l o c k gave us the
usual display on our DesqView system. The
command

x c l o c k - d i s p l a y m a r s : 0

really did work and threw up the X clock on
our Unix system.

Who’s been cheating
The next phase was to compile one of our
own Motif programs to test whether Quar‑
terdeck hadn’t cheated and changed the
x c l o c k source. We copied over the
m e n u b a r program from last month’s arti‑
cle, edited a makefile for it using
x c l o c k ’ s m a k e fi l e asa template, and
ran qmake . Again to our astonishment, it
ran through, with only one error at link time,
because I’d forgotten to include an extra li‑

brary. Once this was changed, the program
compiled, and ran. Even more surprising,
calls in menubar to the system() function, to
run the xsetroot program to change to root
window background, worked too!

If all you really want is a
Unix development
environment, LINUX is
better and cheaper

So the Motif toolkit far exceeded my
cynical expectations. It worked well, it was
complete, it was up-to-date (Motif 1.2 and
X11R5) and was well integrated with the
compiler. I personally had a few snags with
some of the documentation, but this was
only because we got a pre-release version
where the docs were half-way between the
older Motif 1.1/X11R4 version and the new
one. However, the new release is now in
production.

Other modules are available for

Look Window Manager about £150.00, al‑
though why anyone would want to use the
Open Look version these days beats me.

Conclusion
I believe DesqView/X is a very good envi‑
ronment. Its Motif is good and straightfor‑
ward to use. It’s relatively cheap, though if
all you really want is a Unix development
environment, LINUX is better and cheaper.
But DesqView/X does offer facilities that
other systems can’t better, in particular the
ability to serve MS-Windows applications
and multiple DOS sessions over the net‑
work. If only it didn’t have to live on top of
DOS’s ghastly memory architecture and the
instability that brings.

NiallMansfieldis the managingdirector of
UserInterface Technologies Ltd. He can be
reachedon 0223 302041or email: ni‑
all@uit.co.uk. DesqView/X ttself, the end‑
usersystem, is pricedat UK £229.00 The X
Windows andMotifDevelopment toolkit
costs £170.

Source codefor the Motifprogrammingse‑
ries which ran betweenJuly and September is
available. Pleasesend SAE and diskette to
the EXEmagazine office.Mark envelopes
XWIN’.
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absolute best configuration management
system available for
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Project
Management
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of projects.You can auto‑
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project. You can also track who is currently
modifyingafile andwhich version of an
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development lifecycle to another.
§ Visual Basic Integrationgives
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M™Enhanced NetWare security gives
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January 1994
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And More ...
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B file conversion utility for SCCS &

PVCS files
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Ss Control Flow Tracing Help you document the resultsExecution Coverage :Profile Analysis for ISO 9000, TickIT, DO178B, IEC and other standards.
G Data Flow Analysisa“ LDRA Testbed ELVEREXU.K.Ltd.,

is available on all major hardware platforms ProspectHouse,
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Evaluator FTspeeds up QAtesting by automatically generating
test scripts - which can be customized later - and replaying them
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Talking MIME
Multi-pur Internid pu Pas ternet Ka

Mail Extensions (MIME) B E S

is an essential enhancement to
basic RFC821/822 Internet

mail. PaulRichardson

Youmay recall that acouple of issuesback I
made a reference to the Multi-purpose In‑
ternet Mail Extensions (MIME) standard
for defining the content of Internet mail
messages.As MIME is an accepted Internet
standard and its use is growing rapidly, I
have devoted this article to describing it and
the impact it hashadon the use and growth
of electronicmail.

new standard. There are four crippling limi‑
tations. First, the message is subject to a
maximum size; lines can be no longer than
1000characters; only 7-bit ASCII characters
can be used and the message content is un‑
defined.
The MIME standard, as defined in

RFC1521, overcomes all these limitations
while not placing any extra demands on the

explains why. ; : basic email infrastructure. By that, I mean
What’s wrong with SMTP it is based on the older standards:
The fundamental standards that underpin RFC821/822 messages and MIME mes‑
Internetmail are RFC821which defines the sages can coexist happily on the Internet.
Simple MailTransfer Protocol (SMTP), and _Indeed, it is important to understand that
RFC822which describes the standard head- MIME and the RFC822 standard do not
ers of a mail message. We need to look at cover the same ground; RFC822 defines lit‑
the limitations of these standards in order tle more than the structure of Internetmes‑
to see why it was necessary to draw up a sage headers, while MIME is a means of

Type Subtype Description
Application Usedbymail-enabledapplications

Octet-stream | Arbitrary binary data
Postscript Apostscript document

Audio Digitisedsound

Basic 8-bit ISDNp-lawdata, sampled@8KHz

Image Astill image

Gif GIF format

Jpeg JPEG format

Message The content is another mailmessage

External-body | The body ismerely referenced.Detailsof how to retrieve the body are included.
Partial One part ofafragmented message, usedwhen transporting largemessages.

RFC822 Asingle mailmessage, in RFC822 format.

Multipart The message contains several parts, each partwill bedescribed byafurther
content type

Alternative There are several alternative representationsof the same information. The
recipient platformwill utilise the most expressive format it is capable of.

Digest Eachbody part is amailmessage

Mixed Several body parts, of various types that should beprocessed serially

Parallel AsMixed,but the body parts should bedealtwith simultaneously
Text Primarily textual in nature. Alternative character sets may bespecified

Plain Unformattedtext

Richtext Adocument inasimple HTML-like format
MIME is very much a Video Moving images,with optional soundtrack

part of the multi-media Mpeg w i l l
X-type Any non-standardcontent type, used locally between consenting mail clientsbandwagon. oe
Figure 1 -MIMEContent-Types
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H o wto savey o u r shareof o v e r
£3,100,000,000 a year.

Telephone 0823352357
Fax0823352358

That’s howmuchmoneywas lost in
europethrough improperor illegaluse
of software lastyear. Your money.

If you are in the businessof software
development, thenthe emphasis ison
you to protectyour o w ninvestmentby
securingyour softwareproducts.
Since 1985,DataEncryptionSystems
havebeenthe UK’sleadingsoftware
protectionspecialists.They have
createdarangeof state of the art
securitysolutions for software
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Whilst retaininganimpenetrablelevel
of security the DESkeyiseasy to
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Windows,UNIXandenvironments
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mainframes.

DESkeysareavailable inavariety of
low-costhigh-speedmodelsfromthe
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sophisticatedandversatileDK2and
DK90.
AndaswithallDataEncryptionSystems
products,DESkeysare easy to use.

WithDESlockandDESnetyoucan
implementDESkeysin amatterof
seconds‐ by just typingasimpleDOS
commandor selectingaWindows icon.

What’smore,DataEncryptionSystems
cangiveyoutotal technicalsupport
includingbespokeproduct
developmentand,where appropriate,
accessto ourhighlyexperiencedteam
of designers.

Now,thanks to DataEncryption
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to lostsoftwaresales.
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If youwouldliketofind out moreabout
DESlockandDESkey,or wouldlike
ademonstrationkit,please Member of
callus on 0823 352357 or
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defining the content and structure of the
messagebody.
The need for a message content defini‑

tion standard is vital. The whole credibility
of electronic mail asameans of doing busi‑
ness across organisations is open to ques‑
tion if there is no universally adopted
standard which allows the sending and re
ceiving mail clients to exchange details of
the message content. The lack of a stand‑
ard hasgiven rise to ahost of incompatible,
proprietary extensions, such as those em‑
ployed by the Sun Mailtool, in order to al‑
low attachments to messages. Such
extensions make no sense to non-confor‑
mant mail clients. It is left to the human re‑
cipient to unravel the contents.

The wonderful world of MIME
You may think that I am over-enthusing
about the benefits that MIME brings. Well
perhaps it’s not going to bring about world
peace, but it does lay the foundations for an

DEVELOPER’S CORNER
Type Description

7-bit This is the default type, if none is specifiedand it indicates that noencoding is
necessary.

8-bit The data has characters with the eigth bit set, but is organised in line lengths
suitable for SMTP totransport.

BASE64 Anencoding scheme which splits three consecutive bytes into four 6-bit
quantities and then maps these onto ‘safe,middle-of-the-road’ characters.

BINARY Like8-bit, butwith noconcept of a line.
QUOTED-PRINTABLE Usedwhen the content is mainly 7-bit ASCII. Any 8-bit characters, the equals

sign and trailing whitespace are escaped.

X-encoding-name Local encoding methods.

Figure2- MIMEContent-Transfer-EncodingTypes

electronic mail system that can provide us‑
ers with the power and transparency that
they require. Let’s face it, emailing any‑
thing other than plain text is a task fraught
with problems.
A world full of MIME-capable mail cli‑

ents will endow users with a mail system
whereby to mail aWORD document, they

F r o m : P a u l R i c h a r d s o n <pau l r@Mo t i v. d emon . c o . u k >
T o : c l i f f s@do texe .demon . co .uk
S u b j e c t : N e x t m o n t h ’ s a r t i c l e
M IME -Ve r s i o n : 1 . 0
M e s s a g e - I d : <ABCD1234@motiv.demon.co.uk>
Con t e n t - Ty p e : Te x t / r i c h t e x t ; c h a r s e t = u s - a s c i i
C on t e n t - T r a n s f e r - E n c od i n g : 7 - b i t

< n l >
D e a r E d i t o r , < n l >
I ’ v e g o t t h e f o l l o w i n g i d e a f o r t h e t i t l e o f n e x t m o n t h ’ s
a r t i c l e ; how abo u t < n l > < n l >
< c e n t e r > < b o l d >G r e a t P e r s o n a l i t i e s o f t h e
Internet</bold><nl>
S u b t i t l e d : < i t a l i c > S u b c u l t u r a l I c o n s i n
Cybe r s pa ce< / i t a l i c >< / c en t e r ><n1>
< n l >
L e t m e know w h a t y o u t h i n k . < n l > < n l >
Rega r d s , < n l >
P a u l R . < n l > < n l >

Hi Cliff,
I’vegot the following ideafor the title of nextmonth’s article; howabout

Great Personalities of the Internet
Subtitled: Subcultural Icons in Cyberspace

Letmeknowwhat you think.

Regards,
PaulR.

Figure3-Text/richtext content type

88 EXE:The Software Developers’ Magazine

merely drop the corresponding icon onto
the mail tool, type the address and click to
send, confident in the capability of the re
cipient mail client to present the document
asthe identicalWORD file.
The size of a message is no problem to

MIMEeither. Mailmessages are subject to
truncation if their size exceedsa limit im‑
posedby some link in the chain. However,a
MIME client will split a largemessage tran‑
sparently before transmitting and reassem‑
bling the parts upon receipt.
MIME is very mucha part of the multi‑

media bandwagon, providing the technol‑
ogy whereby a message can have a video
attachmentwhich is viewed from the MIME
client by launching the appropriate utility.
Indeed aMIMEmail client is configured in
much the same way as aWorld Wide Web
(WWW) browser, with a configuration file
that maps message types to appropriate
‘viewers’.

Capability MIME
Of great importance to the universal accep‑
tance of MIMEis its capability to specify
which character set to use when displaying
the message, ie to accommodate umlauts,
tildes, cedillas and other such foreign para‑
phernalia.
Another revolutionary feature of MIME

is that of the ‘external body’ whereby the
main content of the message is merely re
ferred to in the message, along with details
of how to retrieve it. Reading such a mes‑
sage would result in a prompt by the mail
client: Retrieve sales.dbf using FTP from
hq.company.co.uk?
The last feature of MIME that I will high‑

light before going into technical details is
that of ‘Richtext’. The designers wanted to
define a simple formatted text content type
that could be universally implemented,
probably as part of the MIME mail client.
They named it ‘Richtext’ and it is very simi‑
lar in appearance to the HyperText Markup
Language (HTML) used by theWWW.The
sending mail client could automatically con‑
vert from, say WORD format, to Richtext in

Vol 9-Issue 5October 1994
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EasyCASE Prof. for DOS/Win £335/£620
EasyCASE Des. for DOS/Win £539/£895
EasyFlow v.8.0 £145
Flow Charting III £119
InfoModeler Desktop- specia/ offer £399
MetaDesign for Windows v.4.0 £229
RFflow v3.0 - dowest UKprice £65

Ed i to rs
BRIEF £115
Codewright Windows 3.1 or NT £199
Ed for DOS/Windows £125/£159
Evolve f o r Multi Edit £69
Multi Edit/Multi Edit Prof. £65/£105
Visual Slick £149

Languages
Borland C++ v4.0 £269
Turbo C++ Visual Edition £79
Turbo C++ v3.0 for DOS £55
Turbo Pascal v7.0 £75
Borland Pascal £229
Turbo Assembler £69
dBASE IV 2.0 £385
dBASE IV Compiler £235
Visual Solutions Pack £55
MSAccess £249
MS Fortran 5.1 £95
MS FoxPro DOS/Windows £269
MS MASM 6.11 £105
MSVisual Basic DOS/Windows Std. £95
MSVisual Basic DOS/Windows Prof. £229
MSVisual C++ Std. £75
MSVisual C++ Prof. 1.5 £289
MSVisual Control Pack £65
PowerBasic =/owest UKprice £79
Symantec C++ Std 6.1/Prof. £69/£259
Smalitalk VDOS/Windows £65/£245
WatcomC 32 for DOS= /owest UKp r i c e =£115
Watcom C/C++ 10.0 CD= special offer £169
Watcom C/C++ 10.0 CD - Docs £289

I f y o u fi n d i t cheaper - CALL US
PRICE PLEDGE - we a i m to bea t A NY pr ice

MemCheck - Memory DebuggingDatabase

Seldioall hase £179 EIND YOUR BUGS BEFORE THEY FIND YOU !
C-tree Plus £31mi Make project development awhole lot easier by using MemCheck.

2309 MemCheck pinpoints serious C/C++ bugs that other debuggers don't,
£385 and goes where other debuggers can't. You'll find MemCheck's
£99 automatic bug-spotting absolutely invaluable for completing rock

CodeBase 5.1/++
Q+E Database Library
Paradox 4.5 for DOS
Paradox for Windows
Paradox Engine & DFX : Z
PowerBuilder Desktop= specia/ offer e199 SOlid projects.c i aga £199 WfemCheck for Windows watches over all kinds of things for you,
Doc-To-Help 1.5 UK Version e199 including bitmaps, brushes, carets, cursors, DC's, icons, menus, pens,
MSDelta £225 memory and resource leakage, t imers, windows and more. You'll be
Optlink for Windows £249 notified by the exact file and line of errors involving over one
MKS RCS v.6.1/Toolkit v.4.1 £225/£165 ie : e t ,

WinScope - special offer eag Hundred of the most important Windows API calls.
SourceSafe for DOS/Windows ==£179/£245 WfemCheck for DOS pinpoints overwrites, underwrites, memory
Track Record £110 0 0 1 , sone Brera ater anes . : ns o i e
TLIs egs leakage, invalid frees, null pointer assignments, stack o v e rw r i t e s ,
Versions £159 heap corruption and other errors.
Phase 3 Code Generator £125 « ° A ‘Seamless Integration.MemCheck integrates smoothly i n t o your Co m e n s / i 5 q / bd0‐‐‐‐‐‐‐ . ; y
Q+E MultiLink/VB e265 or C++ projects, you won ' t have to change a line of code and you can
VBXref/High Edit £65/£155 be up and running in 15 minutes. MemCheck is compatible with all
Muscle fon DOSY cows £125/£89 Jinkers, overlays, debuggers, memory managers. And unlike other
VBTools for DOS/Wind £95/£80 1 ° x .asesol a g i c a n a5 debuggers, MemCheck won ' t grind your application to a halt.
paleWidget £85 WemCheck for DOS £99DesignerWidgets £85 = :
PDQComm DOS/Windows e70/2109 Specify Microsoft C/C++ (6.x - 8.x, VC++), BorlandC/C++ (2.x - 4.x) or
QuickPak Prof. DOS or Windows £145 Watcom C/C++ (9.5)
CodeBasic 5.1 £115
Integra VDB £355
a u n [ Y j s c e / l a n c s ‐ ‐ ‑MemCheck for Windows £99

Specify Microsoft C/C++ (7.x - 8.x, VC++) or Borland C/C++ (3.x - 4.x)Bandit Reportwriter for Clipper £130
Crystal Reports v.3.0 Std/Prof. £79/£265 MemCheck for DOS andWindows £149
Hijaak for DOS or Windows £109 i 5 F
Image Format Library £339 Specify Microsoft C/C++ or BorlandC/C++
Multimedia Toolbook v3.0= special offer £239 MemCheck for ANSI/KR £149

£69CA-Realizer F :
For any UNIX, VAX or any ANSI C or K & Rproject, includes full source.

Conditions for returns. All software must be returned in a resalable condit ion, unregistered and intact.
The software must bepaid for in full. In return we will issue you with a ‘software voucher’ to the full
amount of the software to be used against a future purchase, please note carriage charges are not

refunded. Please call for a complete copy of the terms & conditions of our '30 day noquibble guarantee’ .

So f tWerk UK L t d .
50 Lion Meadow, Steeple Bumpstead, Haverhill CB9 7BY

Telephone: (01440) 730121 Facsimile: (01440) 730911

OP. PROTECTION

22A, Bartleet Road, Washford Industrial Estate, Redditch, Worcestershire, B98 ODG. England.
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DOS;WINDOWS & OS/2 PROGRAMS
acluding 32 Bit & DOS Extenders
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LANSINGLE PLUG
IncludingPeer-to-Peer

Files-Option™ :
Optional Data Encryption
Windows files&DLL’s °‘ sk FRIENDLY
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DEVELOPER’S CORNER

Standard Internetheaders appear here....
MIME-Vers ion : 1 . 0
C o n t e n t - D e s c r i p t i o n : Va r i o u s i n t e r e s t i n g k n i c k k n a c k s

C o n t e n t - T y p e : M u l t i p a r t / m i x e d ;bounda ry= In te rpa r t - ‐bounda ry -1

Textualpreamble for the benefitof MIME-incapablemailclients.
‐ - I n t e r p a r t - ‐b o u n d a r y - 1
C o n t e n t - T y p e : Te x t / p l a i n ; c h a r s e t = u s - a s c i i

Some common-or-garden text of the variety that canbesent without indulgingin the extravagance of MIME.
- - I n t e r p a r t ‐ b o u n d a r y - 1

C o n t e n t - T y p e : Video/mpeg
C o n t e n t - T r a n s f e r - E n c o d i n g : BASE64

BASE64 encoded MPEG format data appears here

‐ - I n t e r p a r t - ‐ b o u n d a r y - 1

; s i t e = " f t p . d e m o n . c o . u k "
;  d i r e c t o r y = " / p u b / r f c "
; n a m e = " r f c 1 5 2 1 . p s "
7 size="19241"

C o n t e n t - T y p e : Message/ex terna l - ‐body;a c c e s s - t y p e = " a n o n - f t p "

C o n t e n t - T y p e : A p p l i c a t i o n / p o s t s c r i p t

- - I n t e r p a r t ‐ b o u n d a r y - 1

Figure4 - More complex multi-part ecample

order to be certain that the recipient user
will see most of the original formatting re‑
gardless of which platform they are using.

Head starters
You might expect, with such an impressive
set of credentials, that the implementation
specification would be nightmarishly com‑
plex. However, this is not the case. In addi‑
tion to the standard header fields such as
‘To: and ‘From:’, the MIME standard intro‑
duces five new ones. The MIME-Version
identifies which version of MIME the mes‑
sage conforms to: currently this should al‑
ways be 1.0.The Content-Transfer-Encoding
is usedto specify how data that could notbe
transmitted asit stood has actually been en‑
coded.

Content-Type is the single most impor‑
tant header as it defines the content of the
message body. Content-Description is an op‑
tional header which can contain a textual
description of the content.

The final standard: Content-Id is similar
to the standard Message-Id header, but re‑
fers only to one part of aMIME message.
Content-Id is usually optional.

The heart of the matter
The syntax of the Content-Typeheader is:

Content-Type: type/subtype [;parameter]
Acommon example is:

Content-Type:Application/octet-stream;
name="invoices.xls”
which specifies that the content is arbitrary
binary data, and suggestsa filename of IN‑
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VOICES.XLS. Figure1 is a table listing the
type/subtype combinations. No mention is
made of the parameters as they are specific
to each type/subtype pair and are outside
the scope of this article.

These standard types can be extended in
two ways; the first by registering anew type
with the Internet Assigned Numbers
Authority (IANA). As an alternative, if a lo‑
cally implemented extension is required
then any type that begins with ‘X-’ can b
used.

The lack of astandard
has given rise to a host of
incompatible, proprietary
extensions

MIME capable mail clients will interpret
any message with no Content-Type header
in the same manner as if that message had
a Content-Type of Tert/plain;charset=US‑
ASCII. An unknown Content-Type would
be taken asApplication/octet-stream.

Encodingschemes
The Content-Transfer-Encoding header is
also worthy of some discussion. Itspurpose
is to specify the means by which the mes‑
sage body has been manipulated so as to
overcome the restrictions of the underlying
transport. These restrictions can include,
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limited line lengths, 7-bit characters and ille‑
gal control characters.

The Content-Transfer-Encoding header
can be thought of asdealing with the syntax
of the message body, as opposed to the se‑
mantics which are handled by the Content‑
Type header. The standard types are listed
in Figure 2.

Show methe way to go...
The first example, in Figure 3, is of the
Text/richtext type/subtype pair. The sec‑
ond, in Figure 4, is amore complex multi‑
part example.

These figures actually need very little
comment other than to say that the Mes‑
sage/external-body section is followed im‑
mediately by another Content-Type header.
This second header defines the real type of
the external body. I should also add that it
is perfectly admissible to nest multi-part
types. This practice can lead to a quite com‑
plicated structure. Consequently some
MIME mail clients allow you to choose sec‑
tions to view from a hierarchical table of
contents.

Signed, sealed, delivered...
So far I have only covered Part One of the
MIME standard. RFC1522 contains Part
Two and is entitled Message Header Exten‑
sions for Non-ASCII Text. It deals with the
problem of using alternative character sets
in the header lines, I feel that this doesn’t
carry the same degree of significance as
Part One and hence I haven’t tackled it this
month.

I have a habit of eulogising about how
the technology that I have described is
transforming the future as I write. For this
month, however, I prefer to encourage you
to discover for yourself the elegant power of
MIME. Next month I'll try to demystify Hy‑
perText Markup Language, for those of you
who are interested in publishingmaterialon
the World Wide Web.

Pretty Good Point
In my last article on mail, I suggested that if
you wanted to know more about Pretty
Good Privacy (PGP) that you send mail to
bgp-public-keys@demon.co.uk. 1 regret that
this service is no longer available, but more
information can be obtained by subscribing
to the alt.sec.pgp newsgroup. I would like to
thank Marcus Milburn for pointing this
problem out to me.

PaulRichardson is a DirectorofMotiv Sys‑
tems Ltd, a consultancy specialising in Open
Systems, interoperability and the Internet.
He can becontacted on 0223 576318 or by
Emailat PaulR@Motiv.demon.co.uk.
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HANDS OFF
MY EXE!

Annoying isn’t it? You go to all the trouble of
subscribing, thereby guaranteeing your own
regular supply of the best information you can
get, and Tom waltzes in and pinches it off your
desk when you go to get a coffee. ‘I was only
gone for a minute’ you cry. Don’t worry, we
understand. Because every day we get
sackfulls of letters from people who, like
yourself, are desperate for help. Still, however
reassuring it may be to know that you are not
the only one in this terrible plight, it doesn’t
solve your problem. ‘What should | do?’ We
hear you ask.

The answer is so simple you'll kick your self.

GET TOM TO TAKE OUT HIS OWN
SUBSCRIPTION!

The brilliance of the plan lies in its simplicity.
Slide over to Tom’s desk and mention casually
that you’ve noticed EXE is having a special
‘Introduce A Friend’ promotion. ‘What an
opportunity for you Tom. Look, you'll even get
a free binder to keep your EXEs safe and all to
your self’
Being smug and not able to understand
sarcasm, even when it smacks him in the face,
Tom will probably argue that this would be a
waste of money because he is quite happy to
read yours (the cheek of the man!). At which
point you draw his attention to the Discount
Token in ‘ctrl/break’ (the new and exciting
double page spread) and say ‘If we both
collect these tokens we can get huge discounts
on a huge range of software products - just
think of the money we would save!’ (which will
appeal to Tom’s fiscal instincts: he knows a
bargain when he sees one). With a flourish
Tom will ask you if he can borrow your biro
(typical), fill out the subscription form in this
very magazine and pop it in the post quick
sharp!
‘Hurrah!’ you will say, picking up your copy of
EXE and returning to your desk to get on with
developing world class software.

HAVE A MUG FOR YOUR TROUBLES

We know that there are many people like Tom
lurking in your company, just waiting for the
right moment to steal your EXE. That’s why
we'll send you a FREE ‘magic’ EXE mug when
you get Tom to subscribe. So that the next
time you go for a coffee you'll remember to
take your EXE with you!

Tom, staple this piece of paper to your
subscriptions card (cunningly placed between
pages 64 and 65) and send it off to those nice
people at EXE. Then they'll send me a free
‘magic’ mug. Hurrah again!

My name is:

| would like my free EXE mug to be sent to:
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BOOKS

Book Review
The UNIX-HATERS Handbook reviewed by David Mery
What first struck me about The UNIX-HAT‑
ERS Handbook was the cover: a rather free
interpretation of The Scream, by Edward
Munch, one of my favourite artists. Ihave to
admit, most Unix books I’ve seen fall into
one of two camps: tutorials or guides. This
one, however, takes a more criticical atti‑
tude. The name is derived from the UNIX‑
HATERS electronic mailing list, which
sprung to life exactly seven years ago, on
October 1st 1987. The best contributions
from the mailing list were selected, organ‑
ised andglued together.

To hate something so much you must
know it very well! So throughout the text
the authors draw upon examples to illus‑
trate the shortcomings. Often I found that
even when an example was well explained
and to the point, the comments were there
to show simply how this exam‑
ple could be related to Unix
and that it should be under‑
stood as an implicit
criticism of Unix.
Such bitter hatred
is quite difficult to
understand. At
the end of the
day, it’s still only

an operating system.
The authors and most of the mailing list’s

contributors had of course experienced other
operating systems before moving or being
forced to move to Unix. This may be the
cause of some of their resentment: it’s only
human to miss your favourite OS features.
Some had worked on Multics: the predeces‑
sor of UNIX which, in many ways, was actu‑
ally amore advanced system. Some even had
the delight of usingLISPMachines.

Operating system theory has evolved
greatly in the last 25years, the same is even
more true of user interface theory but Unix
is still being used. Even in 1969,when Unix
was designed, other operating systems
were implementing some much more ad‑
vanced features such as automatic com‑
mand line completion (TOPS-20), DLLs
(Multics), ring protection (Multics)... The
success of Unix is due to its simplicity. It’s
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so easy to port to a new hardware architec‑
ture. All that history is detailed in the book.
Sothe authors are perfectly aware of the in‑
herent simplicity of Unix but at the same
time they seem to be frustrated that Unix
wasn't, and still isn’t, state of the art.

The backgrounds of two out of the three
main authors go some way towards explain‑
ing the frustration that pervades the book
througout. Daniel Weise, after spending
several years at the famous MIT’sAI Lab, is
now at Microsoft's research laboratory,
while Steven Strassmann is a senior scien‑
tist at Apple Computer, he received his
Ph.D. from MIT’s Media Lab. Compared to
DOS and its Windows kludge or to the
Finder (that really needs true multi-tasking,
if not multithreading), Unix can legiti‑

mately beconsidered one of the most
advanced OS! But in view
of what they experienced
at the MIT, even Unix
must look like atoy.

Looking at this
book as a prac‑
tical analysis of
OS_ shortcom‑
ings, I found
most of the
reading enjoy‑
able but was

sometrf!=| a
UNIX ) Fiesr Virus

imes exasperated by the fact that it is so
picky about Unix. Computer history has
shown that the most successful OS or soft‑
ware, are rarely the best on pure technical
merit. OK, so this is true of Unix: is there
any point in devoting an entire book to the
subject. It even goes to the extreme of in‑
cluding a paper sachet labelled ‘UNIX Barf
Bag’ . No guesses as to its purpose...

Verdict: Recommended for ex-LISP users

Title: The UNIX-HATERSHandbook
Pages: 329
Price: £15.99

Simson Garfinkel,Daniel Weise
& Steven Strassmann

Publisher: IDGBooks Worldwide
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Is your editor cramping your style?
oe SURPRISING how many programmers put up with those ho-hum editors

bundled with 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 a task that you know should be a few keystrokes, then we
have a suggestion for you.

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
of a mouse. Like your menus and tool bars just so? A
cinch with ED. There's a spelling checker that's smart
enough to know about comments, a C-like macro
language, and heaps more bits and pieces.

ED supports multiple windows, multiplefilesper window,
andmultiple languages too

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

ED's new advancedSearch & Replaceputs you in control Just call us up, and we'll send you a full working demo*.
( I fyou are Wired, you can download it from any of the
places listed at the bottom of this advertisement*™*).

...or Buy it New Features in
EDfor Windows 3.0

Already convinced? We can ship out Configurable Toolbars - Enhanced Compiler
. Support - New Spelling Checker - Easier

your copy of ED for Windows 3.0 Soar CPgral a 3 Search and Replace ‑
‘ : Improved File Open Dialog - Six Moretoday. ED for Windows costs just Languages including Smalltalk, Eiffel& Forth

£145 (+ shipping and VAT).

QBS Software Ltd
10Barley Mow Passage, LONDON W44PH
Phone +44 81994 4842
Fax +44 81 994 3441

F BBS +44 81 747 1979
Theprogrammer's editor Email qbs@cix.compulink.co.uk

*Demo is fully functional, but won't let you save files >2KB. **The ED for Windows V3.0 demo ED3DEMO.ZIP can be downloaded from the QBS BBS (tel 081 747 1979, baud rate 2400-14400, connect 8 N 1, in the DEMO section),
from CIX (topic qbs/files), from CompuServe (GO CLIPPER, library 8) and from fip site CICA (demo directory) and its mirrors (eg sre.doc.ic.ac.uk, computing/systems/ibmpe/windows3). CIRCLE NO. 760



COMMENT

Letters
We welcome short ax

letters onany subject Padi
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 in this
section.

It’s not all Cand C++

Dear EXE
In reply to Richard Prosser’s letter (EXE
September 1994), some languages already
have the idea of multiple returnvalues, asin

x .  y  : =  P o l a r T o C a r t e s i a n ( r ,
t h e t a )

These include BCPL, occam and a number
of other experimental languages. Although
interesting and useful, sucha facility could
not easily be added to C and C++. For in‑
stance, the comma operator already has a
meaning in both.
Kevlin Henney
Bristol

Won’t work
Dear EXE
On the subject of the first letter in Septem‑
ber’s issue, the answer is very simply that
Crosbie Fitch’s suggestions do not work.
Something that is quickly discovered by
anyone who tries it.

The problem with Richard Prosser’s idea
for multivalued functions, also published in
September’s EXE, is that it actually requires
quite a lot of change. Still, he could write it
up as a paper and submit it to the UK C
Panel for consideration in the next round of
standardising C.
Francis Glassborow
Chairman, ACCU
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A hard day’s night
Dear EXE
After readingA day in the life (EXE Septem‑
ber issue), I ask: ‘how can you be so conde‑
scending about true hackers? Real hackers
are craftsmen, artists. They’re no more ‘anti‑
social’ than artists. And what’s wrong with
‘eating pizza with garlic bread and onions’
or Chinese food? Hackers are software art‑
ists; they craft beautifulpieces of code.

That’s what differentiates hackers from
commercial software developers. Hackers
won't release code that is not nice. ‘Software
developer’ can be justa job title, such as di‑
rector or policeman, but what’s the point?
Hacking is more a philosophy, a search for
anideal.

Hackers, like artists, create a world in
which they have near total control, aperfect
world, much better than the real one. That’s
why it’s so tempting to break all links with
reality.

So instead of criticising hackers and put‑
ting them in the same bag as ‘nerds’ or
‘geeks’, you should educate your readership
to respect hackers as artists. Hackers have
ethics and are probably much more socially
responsible than quite a few of their critics:
they just don’t conformto stupid rules.
RichardPgazonga
Cambridge

How disappointing
Dear EXE
In your August issue, you printeda letter
from John McMillan outlining his disap‑
pointment with Microsoft Visual C++ and in
particular AppWizard and MFC.

AppWizard is tuned to create the most
common applications, ie document-based
standard Windows applications. In Visual
C++ 2.0, we’ve extended AppWizard to cre‑
ate dialog-based applications, another com‑
mon style of application. AppWizard cannot
magically know the type of application you
wish to develop. As a result there are some
kinds of applications for which it cannot
generate starter code. But that does not in‑
validate MFC asa viable framework. Any
application can be developed with MFC us‑
ing the core classes such as CWnd or
CFramewWnd. It is not necessary to use the
richer portions of the framework (such as
the document/view architecture) if your ap‑
plication does not need these features. The
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goal is to pick the proper classes for your
application.

While MFC is not for everyone, most of
our customers do find MFC extremely valu‑
able. MFC requires an investment of time in
order to reap the benefits. It is not clear from
John McMillan’s letter how much time he in‑
vested or the way in which he attempted to
learn and use the framework. Using other
people’s code is acompromise, yet one worth
the effort. The framework requires that you
work within it; you can’t code in the same
manner asstarting from scratch.

It would be foolish of me to assume Mr
McMillan’s unpleasant experiences with
Visual C++ were entirely his fault. I wel‑
come the opportunity to hear directly (an‑
drewki@microsoft .com) about what we
could do specifically to address his con‑
cerns. We continually strive to make Visual
C++ as usable, enjoyable and productive as
possible for our customers.
Andrew King,
MicrosoftEuropean MarketingManager,
DeveloperDivision

Politically okay

Dear EXE
Has the Editor suddenly adopteda political
bias? As a supporter of the Conservatives I
was not amused by the cheap joke about
Tory MPs kerb crawling on the virtual high‑
way. The Press today will do anything to at‑
tack the government of this country. I
certainly didn’t expecta jibe at the expense
of the government in a software magazine.
Let’s face it, they, that is the Cabinet, are do‑
ing a fine job of ruining the country all by
themselves. There’s was absolutely no need
to fuel further satire and sarcasm with such
stories.
N Thomson
Newbury

Letter of the Month
The writer of the best letter of the
month,asjudged by the Editor,will
receive a £30 book voucher, courtesy of
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Half the cost
NOT

half the dongle
Softlok Il Keys,developedbySoftlok International,
have beendesigned to be an effective yet low cost
solution to software piracy. Designedand
manufactured in the UKfor software developers
worldwide, Softlok IIcontains all the flexibility you
will needto protect your software.

Softlok IIunitsare sophisticated keyscontaining
240 bytesof secure nonvolatile memory.An 8
byte passwordprovides read/writeprotection. Both
the memory area andpasswordcan bechanged
usingthe supplied routinesfrom your application.
Asaprogrammingadaptor is not required,they
can also be altered in the field.

Our low cost starter packcontains everything you
needto get youquickly upand runningwith
routinesprovidedon thedisk for most DOSand
Windows compilers.Wecan usually ship Softlokll
Keysfor nextday delivery so that you canget your
software on the marketjust asquick.



CAREER DEVELOPMENT

Fair play
Why | tiy i s conen ing so Ka

‐‐‐‐‑often depicted as a
male-dominated industry?
Cliff Saran reports ona

worrying trend.
In an industry where technological barriers are
being shattered daily through sheer creative en‑
ergy it is surprising how few women decide to
enter computing as a career. The fact is that
those who do, actually perform as well, if not
better than their male counterparts. The skill of
the software developer is not aside effect of tes‑
tosterone. Neverthelesswomen seem to be less
attractedto computingasa career.
The root of the problem starts with the un‑

dergraduate. In the late 60s, when computing
was in its youth, entry of women into the field
was in the order of 30%. A quarter of a century
on and the national average has fallen to be‑
tween 15%and 20%.Why?

In their infancy, computers were large and
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cumbersome. Their use was restricted to se‑
lect postgraduates and industry. In such an en‑
vironment, CPU time was_ extremely
expensive. Consequently, the privileged few
who had access to the mainframe would con‑
centrate solely on the job in hand. There was
no room to explore.With the rise in popularity
of the personal computer and, in particular, the
home computingmarket, in the mid 80s, it be‑
came possible for almost anyone to ‘own’ a
computer. The barriers precluding the masses
were felled; the computing revolution cas‑
caded through industry down to schools, col‑
legesand the home.

Here it was the schoolboy that monopolised
the new technology first, playing computer
games, writing Basic programs and hacking...
With their limited resources, schools were un‑
able to provide computing for all. Over time,
computingearnedareputationof being ‘macho’.

Margaret Cunningham, senior tutor at the
Department of Computing, Imperial College,
believes it is this prejudice that has aroused
the stigma associated with computing. Since
they spent more time on the machines, ‘boys

tended to be better at computer games,’ she
comments. ‘Hackers are almost never girls.’
The government has reacted to the general

decline in the uptake of undergraduate engi‑
neering courses through a scheme called Top
Flight which provides an additional bursary for
the cream of engineering students. To qualify
they need to attain goodA Levelgrades (twoAs
and aC at least) and study an IEE accredited
course. However this does not address comput‑
ing specifically, nor the unique problem facing
youngwomen entering such courses.

Attitudes must change. The industry is har‑
nessing only half its potential creative energy.
The well worn cliché of the teenage hacker is
imprinted on the young brains that will p r e
pare this country for the 21st century. Today,
an officewithout acomputer is not complete, a
desk without a PC is as good as useless. The
skills relevant to them must be available to
everyone. This is why there is a problem. And
industry hasa role to play too: put pressure on
the government before it’s too late. We must
not allow half the population to remain on the
outside of acomputerisedworld. a

Cobol CICS DB2
OS/2 Developers
C/C++/OSF Motif/Sybase
Powerbuilder/VisualBasic
IDMS/ADSO/Cobol
Oracle V6/7 Forms3/4

CONTACT DERRICK MAY

MARLBOROUGH] [ I N T ERS TA F F

2House, 15 Parliament Street, Dublin2
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53 1 6777521 Fax: 010 353 1 6777546
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CAREER ¢DEVELOPMENT Marc Greenon071287 5000 x3138

t h e so f t co rpo ra t i on
specialists in recruitment of software development staff

the soft corporation are recruitment specialists within the
information technology industry with a particular bias
towards the following technical areas:‑

Object OrientedDesign
RelationalDatabases
Open Systems
Communications/Networking
C/C++ ProgrammingSkills
StructuredMethods
GraphicalUserInterfaces
Client/Server
Cross PlatformDevelopments

across a wide range of application areas. We have a
strong candidate base in these fields. Our consultants
have extensive experience and value their skills in
offering aquality recruitment service.

Weoffera full recruitment service including:

RegisteredRecruitment
AdvertisingNegotiation
Advert Design
RelevantMedia Consultancy
AgencyManagement
ExecutiveSearchandSelection
ContractStaffAssignments

All our services are offered at highly competitive rates
and we already havea large client base of satisfied
companies.

If you or your Company require a_ professional
Recruitment service and no aggressive sales
techniques please call to discuss your requirements.

John McBride - ManagingDirector

re:071-609 5501
r x :071-700 9787

We carry out all assignments within agreed time scales
efficiently and cost effectively.

t h e so f t co rpo ra t i on
Specialists in Software Development Staff Recruitment
OOD/OOP,C,C++,VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems 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:
Financial and ManagementAccounting, Treasury, Equity, Fixed Incomeand Derivatives.
£20-£25K +Banking benefits REFSC/02/EXE

CAND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellent opportunities exist for bright graduates with one year + experience. Personal
background requires a solid understanding of the project life cycle and a commitment to high
quality coding. You will be trained in all aspects of Investment Banking, relational databases,
4GLs andObject Orientated Design.Agood opportunity for asecond career move.
£17-£25K +Banking benefits REF:SC/O3/EXE

SYBASE/INGRES/VMS/C 1-3YEARS £25-£30K +BONUS
Excellent opportunities for Graduates with 1-3 years experience to join aBanking Organisation.
Training will begiven in the Derivatives/Financial Instrumentsmarket. Motivated self-starters who
want to take onresponsibility in aprogressive organisationwhere skills are rewarded onmerit.
OTHER PLATFORMS/DATABASECONSIDERED. REF:C/04/EXE

INGRES/ORACLE/SYBASE/OODAND OOP ALL LEVELS
Additional experience of: SQL, Forms,Cand C++ required.Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
Administration, DBAs, Pre/Post Sales and solid programming knowledge and expertise. Please
Call to discuss your particular requirements.
£18-£40K +benefits REF:SC/O5/EXE

C/C++/VISUAL BASIC - UNIX ORMS-DOS DEVELOPERS
Software House and End Users in Finance, Banking, Manufacturing, Commercial, Scientificand
Government application environments require excellent C skills. Both Windows development
skills W/3, SDK, NT, X-Windows and Visual Basic or strong C, C++ solid operating systems and
good application knowledgeare 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, GUls, Image Processing, GIS, EIS, Communications, Networking and Object
Orientated Databases. Graduates through to senior software engineers/team leaders are
required. Pleasecall to discuss.
£14-£35K +Benefits REF:SC/06/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 anX-Windows, Windows SDK or NTenvironment, port
software to different systems and liaise with customers to drive through product improvements.
Excellent career opportunities for the right candidates.
£16-£28K REF:SC/07/EXE

LONDON/HOMECOUNTIESWINDOWS 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 areWindows XUT libraries or networkingskills. REF:SC/O8/EXE

SOFTWARE ENGINEERS-SENIORSOFTWARE 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 1-3years experience.There are two main options:
TECHNICAL DEVELOPMENT:Continued use of UNIX,VMS, MS-DOS,C,C++,MFC,Windows
(SDK, NTor X-Windows andToolkits), Networking andCommunications 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 BASICSKILLSMUCH INDEMAND -PLEASECALLTODISCUSS REF:SC/10/EXE
LEEDS- LOW LEVELC++WINDOWS COMMS DEVALL LEVELS REF:SC/11/EXE
LONDONCOMMS SPECX25,X400 £40-60K REF:SC/12/EXE

10 Pakeman Street, London N7 6QN
iS t h e so f t corporat ion

Tel: 071 609 5501 Fax: 071 700 5787



To advertise,call

C/C++/RDBMSDevelopers £14K-21K
You should beworking in aUnix or MS Windows environment
with 2-5 years experience preferably with agood degree. With these
skills our client can offer you the opportunity to acquire financial
markets applications experience. (note: Gaining this experience
could lead to ahuge increase in your market value in 2-3 years
time). City based.

£14K-20K
1-3 years experience on Unix (preferably SUN), and exposure to
telecoms, CAD or PCpackages desirable. Some programming in C
will be undertaken. M4 corridor or Oxfordshire.

R/T Embedded C XTrain to C++ £18K-£26K
Just what you’re looking for. You’ve got 2-5 years C (preferably in
comms though not essential), but you really want to work in C++,
on leading edge projects. Our client is a highly successful
datacomms manufacturer working on a new ATM project and need
two quality developers.

Unix Systems Administrators

£18K-£23K
Suit ex-Developer, upgraded and now with human interface
features. You have probably developed in C or another HLL for
about two years, working in data/telecoms and have done some
support. Occasional Eurotravel, + excellent company culture.

Comms Support

Similar opportunities are available in other application areas
including: GUI,R/TGraphics, GIS and mobile radio.

Call us now for a better job future.

Tel: 0734 664971Amboseli Fax: 0734 269209

1Woodstock Street, Reading,Berkshire,RG13JU

Windows-based, C++, OO, Commas....
Hemel Hempstead

Cavendish Software Systems is a successful, fast growing software developer
specialising in leading edge connectivity products which are aimed at the
multi-host corporate user and are based on Object Oriented architecture using
C++. We work hard in a creative, friendly and technically stimulating
environment and now need two special people to reinforce our strengths aswe
expand in the UK and overseas.

ProgrammingManager £35-40K
You will manage a growing software development team to ensure that we
continue to deliver state of the ar tproducts on time and to specification as we
expand. You willplay a key role in decisions on nextgenerationproducts.
You need a working knowledge of Comms and of Windows programming,
preferably Visual C++, with a track record of managing development teams
using relevantprocedures to meet timescale/quality objectives. You should be
creative, stimulated by new technology, but very practicalanda teamplayer.

Windows SoftwareEngineer £25-30K
You will design and develop leading edge software in C++ and contribute
your technical knowhowand ideas to the development of ou rproducts.
You need a minimum of 4 years development experience, preferably with at
least 2 years Windows programming including Visual C++/MFC. You’re a
person who needs the challenge of working in a demanding technical
environment and is keen to contribute toproductfutures.

In the first instance call our Consultant Tony Bull today on 0494 681187 or
send/fax your CV to him at:

Bu l lAssociates Ltd,
7BurkesParade

Beaconsfield,BucksHP9 I N N
Fax: 0494 681056

MarcGreen on 071 287 5000 x3138

Wes t Yo r k s h i r e
a n d t h e N o r t h
Programmers, Analyst Programmers,

Software Engineers,
Support (Novell, Unix),

also Computer Field Service Engineers.

FOR YOUR NEXT CAREER MOVE
AROUNDWEST YORKSHIRE

Telephone Vincent Atherton on Leeds
(0532) 504560 or write to:

AIREDALE RECRUITMENT
Realtex House, Micklefield Lane, Rawdon,

Leeds, LS19 6AX

A i r e da l e R e e r u i t m e n t
P E O P L E IN. U N I X :

ACTIS
is seeking people

with good technical
experience of OPEN SYSTEMS

which is still a growing sector
of the IT market.

We have a number of instructions in
the North and Midlands and we are looking

for people with specific skills in:
Networkingand Communications,
Relational Database/SQL
4 GLs, CASE, IPSE

7 C and W I NDOWS
Accounts/Commercial and
Scientific Programming
Training and Documentat ion
Technical Sales

We are seeking consultant, project management,
development and support staff from graduate trainees

to those with ten years experience.

To discuss these and other opportunities talk to Val Haliwell
on (0204)20200 or send your CVto ACTIC RECRUITMENT
17 CHORLEY NEW RD, BOLTON BL14QR Fax: 0204 20307

aa ee
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You don’t have to bewithin the confines of the
Square Mile to take full advantage of the City’s
leading IT recruitment specialist.
Financial and Technical Resources specialise in

City-based IT recruitment and, because weare
backedby the financial and physical resources of a
leading recruitment group weare able to provide
both nationally and internationally, contract and
permanent positions, to IT professionals with first
class track records in delivering Securities, Capital
Markets and Investment Banking IT solutions.
Our knowledge of these markets, together with

our team of the very best consultants in the
industry enables us to develop long term continuity
with our clients. At the same time, weprovide
advice both to clients and applicants onrecruit‑
ment issues, trends and strategies thus providing
anefficient, controlled and successful service.

FIRST TIME CONTRACTORS
Wecan provide you with valuable advice, company information, training
and effective management by guiding you in the search for contract posi‑
tions that enhance your career.

Financialand Technical
Resources
City BridgeHouse,
235-245 Goswell Road,
LondonEC1V 7JD
Fax 071833 3220

FINANCIAL &
TEGIMICAZ
RESOURCES

SKILL SET REQUIRED
DATABASESV6/V7 ADMINISTRATORS
PL/SQL, PRO*C, PRO*COBOL ANALYST PROGRAMMER
ORACLE CASE TOOLSET SYSTEMANALYST
ORACLE FINANCIALS/LOTUSNOTES/INTEGRATION DESIGN/BUILDERS

INGRESDESIGNERS/BUILDERS
WINDOWS 4GL PROGRAMMER
INGRES,UNIX,VISUAL BASIC ANALYST PROGRAMMER
INGRES,ABF, C DATABASEADMINISTRATOR
INGRES,ABF, DESIGNER/PROGRAMMER
INGRES,CESQL, ABF ANALYST PROGRAMMER

Analyst Programmers/Builders needed for the South East, Thames Valley M4
corridor and Central London

FRONT ENDDEVELOPMENT TOOLS
Strong coders need to hack out screens/develop GUI using the following tools:‑
VISUAL BASIC,GUPTA/SQL, POWERBUILDER, SQL/SERVER,VISUAL C++.
Any knowledge of any of the following: OOD,WINDOWS DLL,WINDOWS NT,
WINDOWSWORKGROUPS would bebeneficial.

Systems Administrators with experience ofManagement, Installation,
Configuration and Systems Programming (Shells, Scripts, AWK, Kernels, Yace
and °C’) are required if they have the following platform knowledge:‑
SUN - SOLARIS, SUNOS
HEWLETTPACKARD -HP-UX
IBMRS6000 - AIX

Strong coding and design skills required. Any knowledge of BONDS,EQUI‑
TIES, SWAPS, OPTIONS, DERIVATIVES,RISK,TREASURY, INVESTMENT
MANAGEMENT, CAPITALMARKETS- would beof great interest.

ExperiencedBuilders and Designers for large project developments in various
business area; including BillingSystems, Multi User Retail Systems, Call
LoggingSystems, Trading Systems and Secure Networks. Confidence in dealing
with users will behighly prized; positions based in London, South East,West
Country.

Formore details andaconfidentialdiscussion ofyour
career r ing071837 5388 quotingREF:FTR/EXE/9.
You can download your CV to us via Compuserve.

ID Number: 100070,134



CAREER ¢DEVELOPMENT
JOB
C/C++/MS Windows

JOB
Multimedia Developers
LOCATION SALARY
City To £30K
One of Europe’s leading CD-ROM
publishing companies is seeking to recruit
Windows development staff at all levels of
experience. They are building teams now to
work on a number of new titles to be
released next Spring. Ideally you will have
worked in a multimedia environment
developing software under either MS
Windows or on the Apple Macintosh. Any
experience of hypermedia, graphics, sound
or animation would be useful but is not
essential.

JOB
C++ Programmers

LOCATION
Herts

SALARY
To £28K

These vacancies will appeal to dynamic,
young software engineers who enjoy
working in a product development
environment using the latest Windows
technology. Our client, anexpanding
company, is currently developing its next
generation of terminal emulation products
and is therefore seeking high calibre
Developers. Suitable applicants should have
excellent MS Windows/SDK experience
along with a fluency in C or C++ (Visual
C++/MFC will beof particular interest) to
work in this challenging development
environment.

Ref: EXE/4

LOCATION
Thames Valley

SALARY | LOCATION SALARY
£18-£25K

Our client is a leader in the development of
advanced GUI development tools for
client/server applications. The expansion of
their R&D team has led to arequirement for
five high calibre Software Engineers.
Suitable candidates will be graduates with
between one and five years experience
developing software in ‘C’ or C++ under
MS Windows or OS/2. These are
exceptional opportunities for bright
individuals to use their creative talents and
work with like-minded individuals.

JOB
Visual C++/NT
LOCATION
City

Ref: EXE/2

SALARY
To £35K

New development projects within this major
City-based financial institution have led t o a
requirement for additional Analyst/
Programmers. Candidates must be sound
MS Windows developers with experience of
Visual C++/MFC and/or Windows NT.
Other skills of interest wil l be DDE/OLE,
Communications (TCP/IP, Winsockets),
Client/Server, SQL and Win32s. Successful
candidates wil l work on the development of
trading systems using the latest
technologies. Consequently, experience in a
financial/banking environment wil l beof
particular interest.

Ref: EXE/5S

To advertise, call
Marc Green on 071 287 5000 x3138

JOB
MS Windows/C++ Developers

Berks £20K-£25K
Established in 1968, our client has become
one of the leading international players in
the field of hand-held computers. They are
well-known in the industry for being keen
innovators which has ensured that they have
kept well ahead of the game. Due to their
consistent success in the international
market they are now looking for Software
Engineers with excellent MS Windows/C++
skills. Successful candidates wil l also have
the oppurtunity to work with Visual Basic
and Pen Pal.

Ref: EXE/3

JOB
X-Train to Visual C++

LOCATION SALARY
London £17K-£25K
These are exceptional opportunities for C
Programmers to be cross-trained to Visual
C++/MS Windows by one of the UK’s
leading financial software houses. Suitable
candidates will have at least twelve months
software development experience in C under
DOS, UNIX or MS Windows. Our client is
committed to the career development of its
employees and offers excellent training. In
return, they are seeking dedicated
team-orientated individuals with a
willingness to learn new skills and
contribute to the success of the company.

Ref: EXE/6

CONTRACT VACANCIES - UK WIDE
Sybase/SQL Server

London Software Engineer 4 months

VB/Windows
Herts Analyst/Programmers 2 months

C/C++
Oxford Programmers 3 months

Visual C++/MFC
London Developers 6months

C++
London Design/Development 3 months

Oracle 6/Forms*3
Surrey Programmers 2 months+

VB/MS Access
Surrey Developers 3months

Windows/Visual Basic
London Programmers 6 months

Windows/Financial Appls.
London A l l Levels 6 months

Ref: EXE/7

Logistix Recruitment Limited
Lamb House, Church Street
Chiswick Mall, London W4 2PD
Tel: 081-742 3060
Fax: 081-742 3061

Apple
City Developers

Multimedia
Cambs Developers

Visual Basic
S. London Anal/Progs

C/C++
W. London _ Progs x 2

Oracle/Vista
Oxford Soft. Eng.

Real Time C
Berks Developers

Windows NT
City Senior Programmer

Windows/C/SDK
Berks Software Engineer

Visual Basic
Berks Programmer

3 months

6 months

6 months

6 months

4 months

3 months

3 months

3 months

4 months
Ref: EXE/8

C++/Banking
City Programmers 6 months

C++/VB/Finance
Manchester Anal/Progs 6 months
London System Tester 3 months

Windows/C/SDK
City Developers 4 months

Windows NT
W. London Senior Progs 3 months

Hypermedia
Cambs Developers 4 months

VB/Finance
Cambs Developers 3months

Windows/C++
London Programmers 6 months
Manchester System Tester 6 months

Ref: EXE/9

Logistix



CAREER@DEVELOPMENT MareGreenon97ont ono
CATALYST CONSULTING ASHASSOCIATES
Search Selection andAdvertising
ParadeHouse,135The Parade,

© Watford, Herts,WD1 1NA
£20K CAR (BERKS) S/WEngineer,Degree,2yrs ’C’ +Windows-SDK,GUIDesign,H/WInterfacing.

Tel: 0923 240139 Fax:0923 249436
£20K (SW LONDON)S/WEngineer,Degree&3yrs Pascal,C,Methodologies,Navigation&Control.
£15K to £30K (W.LONDON)S/WEngineers,Degree+tyr to 10yrsC,Windows-SDK,XVT, SQL, MAC
£15K to £23K (N.LONDON)S/W Enginrs,Degree2. +1to 3yrs C/DOS,SatelliteComms&GUIDesign
£12K to £25K (BERKS)S/WEnginrs,1yrs+ C,UNIX,MS-DOS,RDBMS,SQL, InformationSysts Des.
£18K to £24K (OXFORD) S/W Engineers,5yrs C/C++,PASCAL,YOURDON,Windows,

InstrumentationSystems.
£12K to £20K (BERKS) S/WEngineers,Degree+1yrsVisualC++,Windows SDK,ORACLE&UNIX.
£18K to£23K (OXFORD)Programmers,2yrs+C, 1yrWindows/Visual Basic,SWHouse,ClientContact.
£30K (HERTS)S/WEnginr,Degree,SyrsOS/2, PresentationManager&C++,Major NewDevelopment.
£22K (MIDDX)Analyst Programmer,Degree,3yrsVAX/VMS,DECFORMS,Fortran,C, InfoSysts.
£15K (WILTS)S/W Enginr,Degree, 1yrsVisual C++,Windows-SDK, Computer Interfacing,Telemetry.
£22K (MIDDX) Programmers,Degree, tyrsVisualC++,Windows-SDK,GraphicsApplications.
£23K (SURREY)S/WEnginr,Degree,5yrs C/C++, Unix,PC’s,VMESystems,Methods,Team Lead.
£25K (CAMBRIDGE)S/WEngineers,Degree,MSc,3yrs+ C&Assembler,

Signal Processing,H/WAppreciation.
£25K (SURREYApplication Engineer,Degree,MSc,3yrs+ C,80X86, 2D/3DGraphics&H/WDesign.
£25K (SURREY) S/WEngineers,Degree, 1yrs+C,2D/3DGraphics,Multi-Media,CD-ROM,AUDIO.
£25K (W.LONDON)Analyst Programmer,Degree+2yrsORACLE,VisualBasic,CommercialSWHouse.
£20K (SURREYATE Programmer, tyrs +FACTRONExperience,Other ATEmay substitute. URGENT
£25K (DORSET/OXFORD) Programmer,Degree+Defence Industryexp,C++,VisualC++,Windows.

WE ALWAYS HAVEA REAL NEED FOR SOFTWARE
DEVELOPERS WITH THE FOLLOWING SKILLS

cace+ J WINDOWS-SDK| re
INTEL &MOTOROLA ASSEMBLERS

4GLS | FORTRAN |ADA| PascaL | oso | Osi2& PM| VISUAL BASIC |

VISUAL C++ [iN TCP/IP, X25, ISDN iN UNIX,DOS,WINDOWS DEVICE DRIVERS

ORACLE | INFORMIX|
MULTI-TASKING
METHODS, YOURDON, MASCOT

Call us today to discuss your next move
TEL: (0425) 475480 or FAX: (0425)480807

ASHAssociates (TOGA),Technical Recruitment Consultants,
First Floor, 39-41High Street, Ringwood,Hants, BH24 1AD

OPPORTUNITIES IN THE CITY
NOFINANCIAL EXPERIENCE NECESSARY.

ALL LEVELS -Visual Basic / C /Windows £25k upwards
To join a high visibility team developing the
infrastructure for a global, real-time trading system.
Graduate developers required at all levels, from 6
months Visual Basic experience through to NT gurus.
Nofinancial exp necessary.

GraduateAnalyst ProgrammersCor C++ exp £25k +bens
Prestigious Merchant Bank are offering an opportunity
for bright, numerate graduates with the above with the
above technical skills to become involved in the most
exciting area of the city - delivering front office
applications to their trading staff. Nofinancial exp
necessary.

Unix/ OOAnalyst Programmers to £38k &bens
Highly respected international Bank with total
commitment to technology is seeking bright
developers interested in delivering state of the art OO
solutions to their traders. Ideally you will be a graduate
with at least one years experience in an OO
environment. C++ and Smalltalk are particularly
desirable. Nofinancial exp necessary.

Busy Software House needs Analyst - Programmers
Highly paid part and full time work for competent people
Working from Home/ Part time
If you are already employed but have your own high spec PCand can seriously dedicate some time each evening then wewill
consider you. This method ofworking will beparticularly attractive if you have very high skill levels in certain areas (e.g.Windows)
fromwhich wecan benefit in short (well paid) bursts.

FullTime Contract
Weneed at least three full time contractors for a period of one to four months. This can either be at our offices near Guildford
(southwest of London) or you can bebasedat homewithweekly progress meetings held at our offices.

Wehavea very busy workload which weplan to split up into small to middle sized contracts and look forward to anyone who can
assist uswith this.
Weare presently expanding with a superb blue chip client base and expect to have yet more work in 1995. Our hope is that we
can meet this work loadwith avery high grade base of part and full time contractors which weplan to carefully build up.
If you are avery competent commercial analyst/ programmer then please apply inwriting for anapplication form to:
Graham Hitchins EX9,ClS-Quest,Thornbrook House,Weyside Park,Catteshall Lane,Godalming,Surrey GU7 1XE.



CAREER @DEVELOPMENT
CNE LECTURER £25,000 +CAR + HEALTHCARE

SURREY
A lecturing role exists within reputable NOVELL training organisation delivering courses in classroom
environment. You will possess a CNE qualification and have the ability to give both presentations and
demonstrations to a wide range of customers.

PC SUPPORT - MICROSOFT OFFICE £18-22,000
LONDON

A complex array of PC packages integrated via workstations using OS/2 LAN Manager, exists to tax your brain!
As Support Consultant you must either possess LAN Manager or in-depth PC WINDOWS applications software,
ideally to Macro level.

FLUENT GERMAN NETWORK SUPPORT £18,000 +BONUS + MEDICAL
SUSSEX

Network Technical Engineer is required. Majority of time will be based on help desk with some travel abroad. Very
good benefits and product training offered to PC Specialists with some UNIX and ideally UNIX networking experience.

FOREST & TREES CONSULTANT TRAINER c£20,000
HERTS

Expanding international consultancy and training firm require an experienced Consultant with two years (min)
experience of FOREST & TREES and relational databases. Analyse at clients sites and run training courses. In
return receive a company car after six months and the chance to grow within the company.

SOFTWARE ENGINEER £25-30,000
WILTS

Experienced Developer required to develop complex WINDOWS applications in C using SDK with either UNIX,
WINDOWS NT, Client/Server Architectures or RPC/Sockets.

UNIX/C ORACLE A/P’s £18-22,000
LONDON

City based software house require Analyst/Programmers with UNIX/C and ORACLE v6 or 7 experience to work
on general commercial applications.

PAYROLL PROGRAMMER £18,000
CAMBRIDGESHIRE

Current and fast payroll experience is the key here to an excellent career with a stable organisation, who is willing
to cross-train to COBOL or ASSEMBLER within an AS400 environment. If you have two years programming
experience, call us now.

RPG400 £15,000
OXFORDSHIRE

Enhance career prospects in this PC development environment using (RPG400) ADELIA, CASE Tool. Excellent
career oppurtunities exist for self starter with 18 months to 2 years experience within the RPG400 environment.

FOXPRO To £20,000
OXFORDSHIRE/NORTHANTS/LONDON

Superb prospects exist for A/Ps with two years Foxpro experience within this growing multi-sited organisation.
Foxpro for DOS or Windows welcome.

GRADUATES (1993/1994) MIDDX
Our client offers a first step up the career ladder to those who have earneda ‘First’ or 2.1 in either aComputing/
Numerical or Science subject and preferably achieved good ‘A’ level grades (preferably straight ‘A’s). This really is
an excellent opportunity to establish youself within this international household name.

SAP ANALYSTS/DEVELOPERS £100,000+++
UK & ABROAD

We have been retained by several management consultancies and end user environments to recruit experienced
(1 year minimum) SAP professionals on either a contract or permanant basis. To discuss which SAP career path
you wish to follow, contact our SAP consultant now.

For a confidential discussion about these or any
of Phoenix’s other vacancies, call, post or fax
your CV to Shirley MacGowan at:
Phoenix Computer Recruitment Ltd
407 Uxbridge Road,London, W3 9SH.RECRUIT 94 SHOW

See us at the RECRUIT 94 show at The Connaught Tel Office: 081 896 3110
Rooms on 21st and 22nd October 1994 to discuss Tel Eves/Weekends: 081 579 3576
Contract or Permanant requirements. Fax: 081 896 2912

To advertise, call
Marc Green on 071 287 5000 x3108



SILICON
EXECUTIVE

EXECUTIVE

CAREER ¢DEVELOPMENT To advertise, call
Marc Green on 071 287 5000 x3108

C Developers + Project Managers
City

One of the largest and most successful international
banking and financial service organisations in the
city seeks developers of all levels with C and C++
experience. A concerted recruitment campaign is cur‑
rently underway to recruit suitable professionals. This
wil l provide our client with the calibre of individual
capable of taking it forward into the next decade.
You wil l ideally have front office or back office bank‑
ing experience. Of graduate calibre the right individ‑

C & C++
M3 / M4 Corridor

Our client is one of the top networking manufacturers
in the world. A Fortune 500 company specialising in
the fastest growing market in the world, LAN INTER‑
NETWORKING.
Due to unprecedented growth, a need has arisen for
several outstanding software developers of varying
levels. They seek individuals who are committed to
working with the best, developing innovative applica‑
tion and system software for mission critical real time
products.

20-60K
ual will be a strong team player, able to assume a
number of different roles throughout the project life‑
cycle. As well as experienced developers our client
would be particularly interested in Senior Project
Managers with excellent communication skills.
Earnings are not limited by role and our client wil l
consider candidates from a banking, consultancy or
engineering background.

Ref: Si4058

Specialists
18-35K

You will have a minimum of 12 months C experi‑
ence, developing real time software. Our client wil l
provide you with the exposure and training to devel‑
op your skills further in a vibrant, dynamic environ‑
ment. C++ and Embedded Software Exposure
would be a definite bonus as would knowledge of
Network Management.

Ref: Si4059

To apply please quote the reference number and send your CV to our advising consultant, Simon Dean,
at Silicon Executive, Aztec House, 6 Berners Road, Islington, London N1 8EH. Fax 071 226 3200.
Alternatively call him on 071226 5226.

C++ Secure Systems
With operations in over 80 countries world-wide o u r
client is an independent provider of total solutions to
specialist markets in both public andprivate sectors.
One area of specialisation is secure systems where they
are involved in the specification, development and inte‑
gration of mission critical solutions. Tremendous oppor‑
tunities exist for movement from one specialist division
of the company to others, thus creating a highpotential
for career advancement. Experience of working within
Defence projects would be advantageous. Our client is
situated in ruralEngland, accessiblefrom the North or
South.A comprehensive relocationpackage is available
where required.

Oracle Developers 18-24K+
Having had exposure to secure databases and
operating systems, you wil l have proven devel‑
opment ability with RDB exposure, particularly
Oracle V.7. Working aspart of a project team
you wil l be responsible for extensive Oracle
development. Unix and C knowledge would be
desirable aswould experience in evaluating text
retrieval products for secure applications envi‑
ronments.

Ref:Si4060

C++ Software Engineers 18-32K
You wil l have at least 6 - 12 months C++ expe‑
rience and a good knowledge of C. These roles
would allow you to develop your existing skills
further in a positive rewarding environment
where you wil l be exposed to different roles
throughout the lifecycle of each project. Senior
roles exist for developers with 6-12 years expe‑
rience, preferably Sybase, X Windows, or
Secure Unix exposure.

Ref:Si4061

WAN AT M Consultant c.30K
A comms consultant with 4+ years of exposure
to advising clients on WAN & ATM solutions
and strategies in a secure environment.
Exposure to Ungermann Bass equipment and
Network Management, specifically Network
Director software would be advantageous. This
role wil l allow you to influence strategic deci‑
sions at the highest levels. The role requires an
experienced individual with a proven track
record. Ref: Si4062

If you would like further information please call our advising consultant, SimonDean, on 071
226 5226 quoting the reference number or forward your CV to him at Silicon Executive,Aztec
House, 6 Berners Road, Islington, London N1 8EH or Fax 071226 3200.
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The EXEnders office, home to the hottest Soft‑
ware Development soap-opera in the Universe,
has been floundering in turmoil this last
month. Behind the scenes, you see, there have
been murmerings of dissent. Rumours have
been abounding that the big names on the
board at MicroTelly are planning to spice up
both plot and cast by addinga little extra
something:a little extra cash. MicroTelly, the
globe’s largest Computer Channel is rumoured
to be looking for new actors for its Soap. Joan
Collins is said to be ‘intrigued’, PaulineFowler
(sick and tired of Arther and Aunty Nelly) is
apparently ‘actively pursuing a role’. Dirty
Den, Blake Carrington, Ena Sharples and
Benny are amongst the other interested par‑
ties. All of which has sent an air of discontent
whistling through the present cast: you could
cut the atmosphere with a keyboard, never
mind a knife. None of which has been helped
by the guest appearance of MicroTelly’s big‑
gest star, top newsreader and showbiz person‑
ality Bob Baud (‘G’day, Bob Baud here with
the big news on bug-tracking’). Could this be
the thin end of the wedge? Well, as several of
the cast have pointed out to each other, Bob
has clear Antipodean leanings. What more is
there to say? ‘Ave there any other jobs in Aus‑

EXE:The Software Developers’ Magazine is independent and not affiliatedto any vendor ofhardware, software or
services. It is publishedbyProcessCommunications Ltd,StGiles House,50PolandStreet, LondonW1V 4AX.
EXEAdvertising/Editorial/Production: 071 287 5000
Subscriptions: 071439 4222 (Aminax2252, Fionax2212) Facsimile:071437 1350
Subscriptions. EXE. is available only bysubscription at £35 per annum (12 issues) in the UK: see subs card

A rose by any other name...
tralia?’ the cast mutter crossly, ‘He’s got aclear
headstart’.

The official reason for Bob’s appearance
does, however, appear to be quite plausible.
There have been some pretty big ‘shake-ups’,
after all, in the world of computing just re‑
cently. Only last week Network News, Bob’s
twice daily update on the computer world, was
granted a two hour extension after an emer‑
gency newsflash revealed that top software
company Spangle had decided on a name for
it’s hot newproduct previously only referred to
as MK: Milton Keynes. Top software celebri‑
ties were rushed in to deliver their verdicts on
the decision. As well as a specially appointed
spokesman from Spangle. Heateddebate arose
as opinions clashed over whether the naming
of the updated product as ‘MK 2000’ was apt.
Sowe'll leave you with this little titbit from the
battleground. Hold onto your hats, EXEnders
is heading for the big time...

Bob Baud:Welcomebackviewers, asyou areno
doubt aware by now. Spangle announced to the
world today the official name of its soon-to-be
launched software product: MK 2000. Jim, some
sources are saying that they do not feel that the
naminghasbeentreatedwithduegravity.

‘Jim’ from Spangle: That’s right Bob, but we
here at Spangle feel that ‘MK 2000’ is aname
that carries bothweight and longevity...’
Bob: Until the year 2001of course.
Jim: That’s right, that’s right: then we simply
change the name to MK 2005. It’s quite bril‑
liant really, I’m amazed no-one’s ever thought
of it before.
Bob: Sowhen will we be seeing MK I I I on the
shelves thenJim? Some time soonwe hope.
Jim: Ah. Yes. Well... there have been one or
two minor glitches with the project, Bob. But I
should imagine that we'll be hearing some
definite news within... the next, well, the next
five or six years...
Bob: Six years! You mean 2000 is the launch
date? Haveyou even started it yet?
Jim: Oh yes, yes we've definately started it: I
mean, we’ve got a name haven’t we? Begin at
the beginning that’s what I always say...’
(starts crying) ‘Some people, I don’t know, I
mean we do our best. OK, OK, so the last ver‑
sion had even more bugs than the first but
what do you expect for £200 a go? We've got
helicopters to keep, executive hotels to buy
out, this isn’t an easy business you know...’
(sob).

M
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Getting to client/server is a g r e a t move
for developers. Powersoft™ makes it
easy with a newJump-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 amulti-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, Powersoft’s end-user
reporting tool. A l l for only £435!

The FUNCky function library - n o w
there’s an e w PowerBuilder specific
FUNCky Library, teamed with acopy
of PowerBuilder Desktop, for only
£299. FUNCky adds m o r e than 500
xBase functions to PowerBuilder’s
PowerScript language.

Lotus Notes - another great companion
for PowerBuilder Desktop. At the
great 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, LANtastic 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:
Corporate Software 081 479 0047/8
OBS Software Limited 081 994 4842
System Science Limited 071 833 1022

Al l trademarks and registered trademarks are the
proper t y of their respective owners .
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