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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
genera t ion of m i s s i o n ‑
cr i t i ca l applications, y o u
need a tool with the power
and 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 ld i t r ight ” we mean i t .
Galaxy dramatically reduces
bo th the t ime and cost o f
developing d i s t r i bu ted ,
portable applications and
significantly increases the quality of
your final product. Only Galaxy can
handle your toughest development
challenges and then some‐it’s that good.

Galaxy's object-oriented architecture offers unprece‑
dentedAPI depth andbreadth to liberate Cand C++
developers from the constra ints ofplatform-specifictoolkits.

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

With Galaxy
you can focus
onbuildingthe best applica‑
t i o n s possible, insteadof
compromising onfeatures
to makeport ing eas ie r.

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

Bu i ld i t r i g h t
You'll build it right because we've 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, mult iplatform devel‑
opment environment. Galaxy n o t only
provides a powerful GU 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 won the praises of the
computer indust ry press
and analysts. Galaxy archi‑
tecture has proven itself in
hundreds of rea l wo r l d
environments‐J.P. Morgan,
Xerox, IBM, Legent, and
many others are us ing
Galaxy today to build their

mission-critical applications.

A t t e n d a f r e e seminar
Ca l l us today at 071.872.5825 to
request a complete Galaxy information
k i t and a current seminar schedule. Or,
if you prefer, send us your request by
fax to 071.753.2720.
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Vis i x Software (UK) Ltd . 1 Northumberland Ave n u e = Tra fa l ga r Squa r e
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ECItOral e e e e o s c a s s s a i n t u n s s e e a e n n a t e n e n a r

If only developers would stop for amoment and
consider whether they are really using the best tool for
the job in hand. Is a20year old language still the best
way to go?

N@WS ReVi0W . . . . . . . . c s e s s s c e s s e s s e s s e s e e e s s s s e e s e e n s e n e e e e s s e s 4

Could there bemore FTC tremors for Microsoft? Plus
special report on Philipe Kahn’s resignation.

PrOGUCt NOWSv e c c c s e e e c e i c t e c r n r n c s t e v e r s é t t a e n t e n r e s a r s a r e r 8

ProfessionalCAD for VB. Internet for NT.

= THE FACEOFVISUAL PROGRAMMING

Treasures of Delphi...
Borlandhas beenworking ona rather specialvisual
programming tool called Delphi. Has it really rewritten
the rule book for RAD tools? Cliff Saran gives aguided
tour.

Visual Objects makes the fOX t rOt . . . . . .s22
CAhas finally releasedVisualObjects. Colin Hume
reviews this newRADtool in the light of market
competition from the likesof FoxPro.

Oop

FOFMS O N tHEWEDs s c v s s s c c s s c s i s s s n s s e v e s s s s e s e r v e r s a v e n e v e s 2 7

Chris Cantwanted more from theWorldWideWeb
than boringviews of text and pretty icons and bitmaps.
Hewanted input so hewrote it...

Canadian C++ CIUDDEL........ccssessscseesseeesame:K|
WatcomC++ 10.0features in the third instalmentof the
EXEC++ compiler report by RheaSystems.
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His not: UNIXi c s c s . c s s e n c e s c b s i c t a s v o s e e s c t u s t a s a r n i n t e e s e i s 5 5

But it is GNU. NiallMansfiedpresents aguide to
building the highquality Cand C++ compiler from the
FreeSoftware Foundation.

Terminal Blues . . . . . . . . s c s : s 0 peste e r e r e r r e r i 6 3

Peter Collinsonventures deep into the Unixkernel ona
voyage to discover howthe pseudo terminal
mechanismworks.

eS DEVELOPERS’ CORNER

YOUu're jUSt SIXtCEN . . . . . . . . . s s e e s e c e s s s s s t e s s e s s s e s s e e s e e s 4 7

InstallWindows ’95and it will appear to boot straight
from power on. But dig alittle deeper andyou'll see our
old friend DOS.DaveJewell explains.

Emailwith MS-Mail.......ssssssssssssesssssssssesssees 82
DavidMery enhances the EXEWindows NT LANby
adding Internetemail to MS-Mail.

COMMENT

S O AOMe c e r s c a t r e e e t e n n e t a r c c e c s a n n c a e s s e t t a s u s r e s i c t e savis 1 3

The Internet is supposedly the bravenew frontier of the
1990s.But howmany peopleactually knowhowto use
it, let alone protect themselves on it? It’s time we
enlisted the help of the experts says MelanieWelsh.

Mayhem....ccsscssssssssssserssessesesseeesav a t t i c e a r s t r e )
Jules doesn’t want to see computers in high street
stores any more. Butmaybe that’s because his
neighbour hasjust bought one. I think you can guess
who’s beenasked to make it work...

EXESUBSCRIBERSCLUB
Pollution i n C and C++ land . . . . . s s s s s s s c s s s s s e s s s s e e s 3 9

The problemwith adding new k e y w o r d sto any Letters . . . . s e s e s e e s e e s e e s hsesssarssscereestascrartuencterssereiopti(ll
language is the serious risk of breaking existingcode. Classical commenting. Hear themusic!
FrancisGlassborow discusses the new additions to C
and C++. Ctrl B r e lc o r t r a n e sen meee cceneeenerteesanet e r e s f a c c n c e 78

a 43 It’s official: Cupid is a software developer. GalacticSpecial Agent.......ssssccsssssssesssessssesssneesssseessses Civilisations prizedraw. And official denial that MS will
There is an emerging family of software capable of be buying the Vatican.
gathering and assimilating informationautomatically.
DavidMery investigates.

Part playwith OpenDOC . . . . . . . . s s s s s s s s e s s s s e s s s s s e e e e s s 7 3

OpenDoc is now in beta. PaulSmithdescribes the
latest ‘improvements’ and explains howto create areal
OpenDoc part.
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The generation game
The terseness of Cand PA

C++ is dragging =
software development into a
quagmire of code lines.Cliff
Saran suggests ananswer.

Vol 9-Issue 9 February 1995

20 years ago people could not have imag‑
ined that their homes, their lives and their
work would be dominated by computers.
Computers were clumsy hulks of metalwith
flashing lights and switches which needed
constant attention. Science fiction novels
and films of the fifties and sixties depicted
computers as automonous monsters capa‑
ble of world domination. Even now this is
unfathomable. Computers, then, were sim‑
ply not up to the job. Housewives the world
over eagerly awaited the birth of the domes‑
ticated robot. Buthe never came.
, 20years ago two engineers atAT&T Bell
Laboratories invented acomputer language
that would become the preferredmethod of
writing programs for millions of software
developers throughout the world. 20 years
ago Cwas born.
The limitations of C were well under‑

stood when Bjarne Stroustrup began work
on his approach to programming. Yet he
still chose to base the new language upon
C. For an industry that is evolving at an
astonishing rate it appears that computing
is stuck in a time capsule. It clings to anage
when people could not possibly have imag‑
ined the extent to which the personal com‑
puter revolution would effect the way
computers are deployed and used.Time for
change is longoverdue. Howmany develop‑
ers have agonised over fruitless efforts be‑
cause they knew they could have achieved
the same result in half the time? Howmany
man-years will be lost before developers
change their attitudes and move towards
betterways to write application software?

Object oriented programming may be
the answer. The concepts are easily
grasped. So easily in fact, that managers
seem convinced OOP is the rightway to go.
This may be the case. OOP could well be
the ‘right way’ to proceed. But one thing is
certain, C++ is not. As a derivative of an‑
other language it combines the fundamental
drawbacks of C with futher complexity
courtesy of Stroustrup’s OOP features
which appear to have been strapped on as
an afterthought. C needed modernising. It
needed objects.At the time C++ appeared to
be offering a viable way to proceed. With
the millions of lines of C source code in ex‑
istence it certainly offered apractical, evolu‑
tionary path. But C++ is not the clean break
with tradition that the computer industry
desperately needs for it to meet the de
mands on software for the 1990s.
The answer is a family of programming

tools which developers have shunned for

EXE:The Software Developers’ Magazine
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years. Programmers simply do not see
fourth generation languages as tangible al‑
ternatives to C and C++. They encompass
nothing of the piety that makes a 3 GL at‑
tractive. They are considered vendor-spe‑
cific which makes the developer particularly
vunerable to the whimsical activities of the
tool’s producer. And by virtue of their inter‑
preted nature they will invariably offer sec‑
ond class performance when compared to a
compiled language.

So developers ridicule 4 GLs. But they
deceive themselves. If they stick adamantly
to writing ANSIC their source code will be
portable to different hardware and software
platforms. But once they move from stand‑
ard libraries to athird party library, they im‑
mediately become influenced by the
producer of that library. Their decisions, as
to what platforms they support, how many
developers they allocate to the project in
hand, will depend on practical issues such
as the availability of the library on other
platforms aswell as commercial ones such
as licences and potential royalties. And if
the third party company should decide to al‑
ter the interface to its library the projectwill
need to be changed. Such changes do oc‑
cur. And they occur more frequently than
developers would care to admit. Microsoft
is arguably the biggest offender. The move
from OLE 1.0 to OLE 2.0 could potentially
have affected every single pieceofWindows
application software on the planet. Borland
too has changed one of itsAPIs. Remember
the move from OWL 1.0 to OWL2.0 and the
kludge translation tool that Borland shipped
in order to convert code?
As to speed. Well there is no doubt C

and C++ are faster because they are com‑
piled languages. But the question is
whether the differerence in speed is signifi‑
cant enough to justify the effort needed to
attain it. And on super fast hardware, will
the difference really be that noticable. Prob‑
ably not.

A serious problem with the computer in‑
dustry is an underlying reluctance to
change. Enthusiasm to accept the latest fad
is a veil beneath which hides the ugly face
of ignorance. When the excitment has gone
the people return to their tried and trusted
ways. They said CASE didn’t meet their ex‑
pectations; how long before OOP follows in
its wake? Perhaps in years to come people
will look at this era in computing and mock
our millions of lines of C aswe today mock
Cobol.

Ciff Saran

3



NEWS REVIEW

A visionary steps down
Philipe Kahn is often credited

as the manwho brought cheap
software development tools to

personal computing. In the
wake of his resignation

DavidMery searches for the
real Kahn.

Philippe Kahn announced on January 11th
that he had resigned aspresident and CEO
of Borland International. He still remains
Chairman of the board and an employee of
Borland. Gary Wetsel, who joined Borland
last November as its chief financial officer,
was named president and appointed as a
board member. He had already assumed
the role of executive vice president since
Keith Maib’s resignation. According to
Newsbytes, Borland’s spokesperson Steve
Grady said thatWetselwill also ‘assume the
responsibilities of the vacant CEO post
[but] without the title.’ Kahnwill now focus
on long-term planning, international busi‑
ness and other special projects. Gary Wet‑
sel commented, ‘Philippe Kahn is a true
visionary [...] his skills and vision will con‑
tinue to be a valuable asset to the board of
directors and the industry asawhole.’
Last March when Kahn laid off 200 em‑

ployees, including some managers, he said:
‘there comes a time in a company’s history
when the team and the leader get out of
sync. Either the leadership or its execution
doesn’t work. If it is the leadership, the vi‑
sionary has to go. If it is the execution, the
team has to go. In this case it was the exe‑
cution! Or was it? Pondering his New
Year’s resolutions Kahn obviously revised
his judgement, even though some analysts
consider that his recentmove isn’t enough.

In March an annual loss of nearly $70
million was announced.The layoffs and the
sale of Quattro Pro to Novell (for $145 mil‑
lion) were not enough to brighten Borland’s
future. For the fourth quarter 1994, Borland
is expected to announcea loss and adecline
in revenue. After the resignation, Borland
stock was at $7, three years ago it peaked at
$86.75. Borland will probably present a re‑
structuring plan soon. The Associated Press
reported that ‘cuts could total a third of the
company’s work force of 1,700’.

Forsale...
The sale of Quattro Pro looked like a move
to concentrate on the software developers
and the corporate markets, but the recent
acquisition of Dashboard from Hewlett‑
Packard goes against this strategy. The ac‑
quisition was considered surprising
because most potential customers have al‑
ready bought Dashboardor installed it from
a free cover disk. Over the past years it has
been rumoured on several occasions that
Borland was for sale. The names of Sybase
and Novell have even beenmentioned. The
current situation should fuel new rumours,
if not aneffective sale.

Doug Chance, also on the board, re‑
signed at the same time. The official state‑
ment gives a totally unrelated reason for
this departure: ‘Chance said he resigned in
order to devote more time to his role as
president andCEO ofWyse Technology.’

Avisionary, asailor, amusician...
Who is Philippe Kahn? He’s known as the
founder and president of Borland but is a
muchmore complex character. In addition to
computer software his vocations include mu‑
sic, chess and sailing. He has been credited
with both the successes and failures of Bor‑
land. French born, he studied Pascal at the
University of Zurich with NiklausWirth, the
language’s inventor. After teaching mathe
maticsat NiceUniversity he emigrated to the
USA in 1982.The legend goes on to say that
he only boughta one-way ticket.
He created his first company in Silicon

Valley. It was a consultancy called MIT, like
the Massachusetts Institute of Technology,
to impress its potential clients. It worked
until he receiveda letter from the M IT, the
real one, asking him to stop using the same

acronym. For one of MIT’s contracts he
wrote a Pascal compiler with some friends.
After trying to sell the language without suc‑
cess he created Borland International. The
company was apparently formed because he
didn’t have agreen card and thought that no‑
body would ask him many questions if he
was president of a company. He legalised his
situation only two years later.

It all started in 1983 in anoffice locatedon
top of a garage with only one full-time em‑
ployee, himself. After his first ad for Turbo
Pascal, in Byte, he received about $100,000
worth of orders in one month. That was the
beginning of the success story. Many ana‑
lysts accused him, then, of using agimmick
to get into the industry. Turbo Pascal was
sold for $49.95 when competing products
were priced at over $500. ButBorlandcontin‑
ued its aggressive pricing strategy and still
managedto makemoney.
The success of Borland has always ap‑

peared to be proportional to the size of
Kahn’s boats. In 1983,Turbo Pascal sold like
hotcakes and Khanbought a20-ft sailboat. In
1984, SideKick joined leading business prod‑
ucts on Softsel’s Hot List and Kahngot a 37-ft
boat. In July 1986 Borland became a public
company and Kahn invested in a 70-ft racer
andwon the PacificCup Race.

But not all Kahn’s investments were well
considered by analysts and investors. In
1990, he decided to build a new HQ for all
of Borland’s staff. The project was grandi‑
ose and included tennis and squash courts,
gym, etc. But the decrease in sales in 1992
and 1993madethe project a costly decision.
Kahnwas accused of beingmoreconcerned
with the health of the staff than the healthof
the company.
And the new building was not the only

spending criticism that Kahn encountered.
He used $300,000 of Borland’s money to
produce three CDs on which he played sax
and flute. He eventually reimbursed Bor‑
land.The CDs were sent to journalists, cus‑
tomers and staff.

Philippe Kahn changed the industry by
creating amarket for low cost development
tools. Borland was one of the first compa‑
nies to generalise the in-house use of OOP.
He wanted to create another change in the
software industry with OO technology.
Whether or not this will save Borland is for
another to decide.
Borland ison01734 320022.
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“Every once in awhile, a product
comes along that redefines its
own market niche.Versions” from
StarBase Corporation does this
for version control software...
VERSIONS is just what a version
control system should be.”

‐PC TECHNIQUES
“VERSIONS is great for the lone
developer, a networked group or
even non-programmers who need
to track, for example, different
versions of a catalog
and the document
and image files
associated with it.
“VERSIONS takes a refresh‑
ingly different approach.
VeRSIONS is intuitive...excellent tech
support...the superb quality of the help
system; it’s one of the best I’ve seen.
Versions is the easiest version control
product I’ve ever used.”

‐DataBasedAdvisor
“VERSIONS excels at basic version control.
StarBase Corp.’s VERSIONS provides an easy,
inexpensive way of tracking a project's file
versions. What Versions lacks in fancy
features it makes upfor with fine
performance, easy setup, and knockout
technical support. Its low
price also makes it an
attractive product for
individual developers.
StarBase’s technical support
was a pleasant surprise.
Our calls were answered

“Programmers have needed version control
tools for a long time, and Versions 1.0 gave
it to them at a reasonable price. But
programmers aren’t the only people who

work creatively and collab‑
oratively.With VERSIONS 1.1,
StarBase has made these
tools available to the rest
of us.” ‐ P CWORLD
“VERSIONS iSinexpensive,
nonintrusive, and works
with files inany format‑
not just ASCII. For users
who don’t want the over‑
head associated with tradi‑
tional revision control
systems‐and
especially for those
working with non‑
ASCII files‐VeRsions
may bejust the thing.”

‐ P CMAGAZINE
“VERSIONS is faster and simpler than

other offerings and is well-integrated with
the Windows environment...”

‐ P CWEEK

Whether you are working under
Windows,Windows for Workgroups,
orWindowsNT, new VERSIONS 1.1
from StarBase Corporation has all the
features you've beenwanting to make
version control simple, fast and fool‑
proof.And you'll really love VERSIONS
teamedwith dBASE® for Windows™!
Versions 1 .1 ‑
The last wordin version control.
Sold in the UK by Grey Matter, QBS
Software and Softwerk. Or contac t
Mason Fox BIU (exclusive European
publisher) onTel 01342 850930,
Fax 01342 850917.

S t a r B a s e
VERSIONS is atrademark of StarBase Corporation. Other products named herein are trademarks of their respective companies. Product
appearance and specifications are subject to change without notice.All rights reserved. ©1994 StarBase Corporation
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NEWS REVIEW
Amatter of trust
Antitrust is makingastir again atRedmond.
Despite Microsoft's agreement with the Jus‑
tice Department some six months ago, last
month six companies filed amotion to block
it. The companies concerned are not known
as they fear retaliation from Microsoft. Ru‑
mour has it that the whole incident came to
the fore when the federal judge dealingwith
the case was given a copy of James Wallace
and Jim Erickson’s Hard Drive. Certainly
the account of how Pen-Windows came into
existence is most damning.

Warp Power...
While the launch of Windows 95 appears to
be lagging behind, it seems that sales for
OS/2 Warp are definitely on the increase.
According to IBM sales of OS/2 in Europe
have increased by 120% in the last 12
months. It also claims to have astrong pres‑
ence in the preload market. Unlike Mi‑
crosoft which says it will ship Windows 95
when it is ready, IBM’smarketing message
is that OS/2 is available now. However, the
long-awaited PowerPC port has only just
gone into beta. OS/2 for the PowerPC com‑
prises OS/2Warp plus an application devel‑
opment environment. Shipping is not
expected until next year.

Dial aPentium
Anyone who is concerned that their Pentium
may have the notorious floating point bug can
have it exchanged. Intel, it would seem, hasac‑
c e p t e dit was wrong to runap o l i c yof replacing
processors depending on need rather than re‑
quest. Even though the bug occurs, according
to Intel,once every ninebillion instructions,the
company is moving over to the new, updated
processor and says it will be able to ship suffi‑
cient replacement parts to meet demands dur‑
ingthenext fewmonths.If youwould liketo do
the replacementyourself Intelwill offer techni‑
cal support. Phone0793 423400 for details.

Geared to developers
Make a note in your diary for the EXE
Show, taking place between 8th and 9th of
June at the Royal Horticultural Halls.
Among the companies exhibiting are Com‑
puter Associates, Lotus, Powersoft and
Gupta. Over the two day event we are ex‑
pecting to attract over 5,000 developers. As
you would expect from the UK’s leading
software development title there will be a
development seminar programme accompa‑
nying the show. Over the coming months
we will keep you upto-date with a list of
speakers and seminars which will be run‑
ning. Further details on the EXE Show can
be obtained from Tim Macpherson on 071
2875678x3425.

6

We are Windows-friendly...
At the end of last year SCO emphasised the extent of its committment to making
Windows and Unix work together: it purchased Visionware. Lars Turndal, SCO
chairman and CEO described the present state of integration as ‘the left hand
doesn’t knowwhat the r ight hand is doing.’ To address this SCOwill be focusing on
four areas. It intends to provide tools to connect Windows desktops to Unix serv‑
ers. Management of Windows clients wil l occu r centrally from a Unix platform. On
a PC, SCO will work to make Unix applications have the look and feel of Windows.
Only then will SCO allowWindows and Unix applications to run.
Visionware is the company which implemented ODBC on Unix. Commenting on

the acquisition, co-founder Tony Denson said his company shares SCO’s vision of
integration between Windows and Unix. ‘SCO’s customers wil l benefit immediately
from Visionware’s current products; Visionware customers wil l also benefit from
SCO’s global support servicesandworldwide distribution channels.’
A recent IDC report p u t SCO at number one in the Unix market for Europe,with

23.6% of the market share compared to Solaris, its closest rival with 17.7%. Closer
integration with Windows should increase sales. Alok Mohan, SCO president and
chief operating officer claimed SCO is the Unix company with the most complete
level of integration. ‘No other Unix vendor has a serious Windows-friendly strategy.’
SCO can be reached on 01923 816344.

Show meWindows 95
With carefully chosen words Microsoft announced ‘Windows 95 may not be available until
August 95. The slippage is attributed to Microsoft’s intention to test the new operating sys‑
tem ‘vigorously’. More likely it is busy ironingout the bugs in the recent beta 2 releasewhich
Microsoft says has been shipped to over 48,000 beta testers so far. Brad Silverberg, senior
vice president of Personal Systems explained, ‘given the sheer breadth of Windows 95, ship‑
ping it may take us longer than we had originally anticipated.’ Windows 95 is expected to be
the big ‘crowd puller’ at the Windows Showwhich is taking place between 28th of February
and 3rd of March in the ground hall at Olympia, London.Windows 95will be running in the
Test Drivecentre. And there are rumours of abig launch.Well, since it can’t beWindows 95I
imagine the company is planning to kick off its expanded beta programme at the show. Mi‑
crosoft is expecting several hundredthousand participants.

The first Software Developers Forum
will be held on February 8th and 9th.
The two day event will comprise an exhi‑
bition, a seminar and a contest running
in parallel. Amongst the exhibitors wil l
be Computer Associates showing Visual
Objects, so if you’ve been intrigued by
the articles r u n in EXE this month, you’ll
have the opportunity to look for yourself.
I BMwill show its visual environments VisualAge and VisualGen. Apple is promising
to show the Newtoncommunicatingon a GSMnetwork. Symantecwill present its n ew
C++ compiler (see EXEJanuary). Also presentwil l be Informix,Magic Software, Pro‑
gress andNatSystems... There shouldbe about 60 exhibitors. 14 of themare organ‑
ising free seminars covering a wide range of subjects including Client/Server, RAD,
OOP and software testing.
The Forum is taking placeat the Sandown Exhibition& Conference Centre. Come

and see us on the EXE stand. Not only are we one of the event sponsors, we’re also
organising a contest. During the first day, developer teams will compete in the EXE
Developers Challenge.This is the firstyear the contest is being run. 25 t e a m swith two
developers in each will have eight hours to developa ‘payroll giving database’ system
for the RNIB in front of alive audience. The winning team will compete l a t e rin the
year in America. Access to the exhibition is free. Formore information about the Soft‑
ware Developers Forumcontact InteractiveExhibitions on 0181 5415040.
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“We chose PVCSbecause the
vendors of our newdevelop‑
ment tools recommendedit.
They told usSoftware
ConfigurationManagement FREE
was anecessity for productive DEMO
development on the LAN. DISK
I'mgladwelistened
to them. PVCShasproven
to be invaluable. Wenow
have superb control over all
developmentefforts.”

The Major Development Tool Vendors Agree: PVCS |
Is Essential for ProductiveDevelopment on the LAN
SelectedVendors: PUCS Developer's Toolkit LeverageYour
Borland International IDE cone ae Tool InvestmentwithPpycs ;
Digitalk Team/V Version Configuration There’s areasonwhy all major Client/Server

: Manager Builder andLANdevelopment vendors have formed
Gupta Technologies, Inc. allianceswith INTERSOLV. It’sPVCS‑
HPSoftBench pves pucs the standard for Software Configuration

Repor te r ‐ M the LAN. It’s a vitalIBMSDE/6000 Pp Gateway } anagement on the . It'sa vit
B R T ingredient for productive LANdevelopment.
interactive Unix EveryMajor Development Tool Vendor Partnerswith Intersolv
: The list on the left is only partial.PVCS is available in all the environments

Micro Focus COBOL developerswork in‐todayand tomorrow. That means less training-you don’t
MicrosoftVisual C++ have to learnanother SCM tool if there’s achange.That meansmore efficient
Microsoft PWB development and easily enforced standards. It means consistent audit trails for all
BDwarsott PowerBuilder development, and the ability to correct errors andanomalies at any time.

sco SeriousApplication Development DemandsPVCS
The trend is clear. Importantapplications in your company aremoving to the LAN.

ee They need the control and reliability that PVCSprovides.Your development tool
SunSoft vendors know that-that’s why they recommendPVCS.
Solaris
Symantec C++ IDDE Moving Iso Call Today for

More Information:
Tel: 071625 5255
Fax: 071624 9404

The Standard for Software ConfigurationManagement on the LAN

ReadmarSystemstta, 239 Kilburn Park Road, London NW6 5LG

And many more...
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PRODUCT NEWS
VisualWorks evaluation
SinceParcPlaceSystems sold itsC++Business
Unit to Openware Technologies, it is now fo‑
cusingon itsSmalltalk product lineandVisual‑
Works. To convince companies _ that
Client/Server with Smalltalk development is a
valid option, ParcPlaceis organisingevaluation
programmes. They are composed of one day
training, a 30 days evaluation of VisualWorks
2.0 and one day mentoring from ParcPlace’s
support team. Russell Prince-Wright, director
of Northern European Operation states that
the goal is for organisations to ‘assess howap‑
propriate the tool is to their particular project
and corporate requirements, and to discover
the issues involved before makinga large in‑
vestment.’ The programme costs £500 and is
already scheduled for 22ndFebruaryand 22nd
March.ParcPlaceSystemsis on01252 719100.

Graphing anewdimension
Graphics Server 4.0 is now available from
Bits Per Second. The main enhancement is
support for true 3D graphs. The developer
has control over rotation, elevation and per‑
spective. New statistical charts have been
added plus there is now a surface contour
plot feature. Graphics Server can also pro‑
duce Wall Street open-high-low-close charts.
Bits Per Second says performance has been
improved in the new release. For instance,
real time data can be displayed in a scroll‑
ing window while being updated several
times a second. Graphics Server 4.0 is
shipped with 16and 32-bit versions together
with VBX/OCX custom controls, a Visual
C++ class interface and property-based
DLLs.The price is £245. Bits Per Second is
on 01273 727119.

Version API
RCE is a new version control engine from
Xcc software andWalter FTichy, the author
of the ‘classic’ RCS Unix tool. RCE is amul‑
tiplatform library with a programming inter‑
face for revision and version control. It is
backwards compatible with RCS. Rather
than store entire versions, RCE stores only
the changes, or deltas, between versions.
Xcc claims that the algorithm it uses can
handle all data formats including binary
files, images and sound. It also suggests
that RCEhas a higher compression ratio to
RCS.
It is being shipped as a DLL or statically
linked library. Supported platforms include
Windows, NT,OS/2 andUnix.The API pro‑
vides calls for revision and version informa‑
tion and project management. Several
built-in dialog boxes are also present. The
price is $1,990 (Windows) and $3,300
(Unix).Xcc software can be reached in Ger‑
many on 0049 721616474.
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CADfor Visual Basic
Softcover has de‑
veloped a new cus‑
tom control which
gives Visual Basic
developers the abil‑
i ty to add CAD to
their applications.
CADControl encap‑
sulates the features
of the company’s
ChoiceCAD appli‑
cation into a VBX
control where it
can be used as an
alternative graphics
engine. It supports
TrueType fonts, bit‑
maps, DXF and
DWGfile formats, snapsand multiple layers.According to Steve Hannath,managing
director of Softcover, ‘you can display 20,000 vectors in a few seconds and find the
nearest one instantly.’
Combined with the built-in database facility of Visual Basic, Softcover expects

CADControl to be used in application areas such as GIS, real estate, vehicle track‑
ing and network management which require the combination of graphics and data‑
base access. When an entity is added to a drawing it is given a unique ID which
can be used to interrogate or query the drawing. The ID can also be used as a key
field in a database storing attributes of the entity.
As with most Visual Basic custom controls, CADControl provides a number of

Properties which can be set during design and at runtime. The appearance of the
control can be altered and optional CAD facilities such as drag and snap, can be re‑
stricted. Softcover provides two methods for using the control in application code.
There is the ChoiceCAD API and DLLwhich provides functions to create and inter‑
rogateobjects in the CAD drawing structure. The second method gives Visual Basic
P rog rammers a mechanism for issuing commands to the control directly using the
ChoiceCAD macro programming language.

CADControl is shipped with sample code for Visual Basic and Visual C++ which
illustrates how to use the control, both with the API and with the macro language.
Of course, being a CAD company, Softcover does impose one limitation on what
can be developed with its control: y o u can’t write a full-blown CAD program! CAD‑
Control is priced at £499, which includes a copy of ChoiceCAD. Applications built
using the control are subject to a licensing fee ranging from £10 to £50 depending
on volume. Softcover is on 01712592100.

=] Microsoft Visual Basic [design] =e
File Eait_Wiew Hun Debug _Options_Window_ Help

CADControl inside Visual Basic at design time.

OLE in Poet
The new version of the Poet OODBMS includes several ‘productivity’ tools. The Workbench
provides an environment in which developers can run the various tools for application develop‑
ment. Class Explorer is a browser which allows the developer to navigate the database schema
interactively. Poet Explorer gives direct access to the database itself.There is also anew data‑
base administration toolwhich enables the administrator to monitor processes, reorganise data‑
bases and recover transactions. Full and incremental backups can beperformed online, without
having to shutdown the server and there are three levelsof useraccess available.
The new version is able to store OLE 2.0 objects which can take advantage of the data se‑

curity and transaction processing facilities in Poet.There is anoptional ODBC driver for con‑
necting to conventional databases. Full support of ODMG-93 is now present and there are
ODMG-compliant classes in the C++ interface. A full ODMG C++ framework is expected by
the end of the year. There is also the Poet OQL monitor tool which enables developers to
query objects and navigatewith a SQL like querying language.At the time of writing aprice
was unavailable. PhoneSiliconRiver on01813167778 for details.
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DEVELOPERS
Richfords offer hands-on, practical courses for z

professional programmers. Expert course
leaders, small class sizes, public scheduled

courses in central London and on-site training...
al l backed by the authorisation of the leading

software authors. |

M ic rosof t | Solution Provider
Authorised Training Centre

@ 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.

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

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

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

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

TRAINING ¢
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.

B O R L A N D Approved

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.

| Call 071 922 8819 for full course outlines

R I C H F O R D S
ie SOUTH BANK TECHNOPARK 90 LONDON ROAD LONDON SE16LN FAX 071 922 8839

All trademarks acknowledgedA©R i E E O SO R S ers S S
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PRODUCT NEWS

Superbase95 already shipping
In linewith Microsoft,Superbase appears to
have appended a year denomination to it’s
new product, Superbase95. However, the
new version is for Windows 3.1, which is
probably just as well otherwise you would
have had to wait until at least August. Still
compatible with previous versions, it imple‑
ments 70 object types. The RDBMS can be
programmed either with a visual interface
or with Object SBL, but there is no need to
decide right at the beginning which way to
go. Object SBL code can be generated from
the visual programming interface and vice
versa. Superbase 95 supports ODBC OLE2,
MAPI and VIM. It costs £239 and is avail‑
able fromSuperbase01713446996.

Plugand Play and Small BIOS
Phoenix claims that its new Plug and Play
‘BIOS Extensions 4.0’ is the smallest in the
industry. It requires 4 KB for the P&P run‑
time services and 10KB for Phoenix’s P&P
extensions. BIOS Extensions 4.0 supports
PCI, ISA, EISA, PCMCIA and motherboard
devices. It detects all P&Pcards and config‑
ures them when a non P&P OS is used.
When a P&P OS is run, only boot devices
are configured by the BIOS; all others are
configured by the OSitself. Utilities such as
Intel’s ISA Configuration Utility and Con‑
figuration Manager are supported. Phoenix
has participated with Compaq and Intel in
the development of the P&PBIOS specifica‑
tions. It is also amember of the Steering
Committee of the P&PAssociation. Phoenix
is on 01483301444.

Monitor fromWindows
Microtec Research has introduced a Win‑
dows version of its Xray Monitor. The code
section of themonitor program occupies ap‑
proximately 5 KB and can reside either in
ROM or RAM. On-target debugging facili‑
ties include instruction breakpoints, source
and assembler debugging, single step, pro‑
cedure traceback and watchpoints. Accord‑
ing to Microtec Research the target
processor can be run at full speed. A con‑
figuration tool is provided for tailoring the
Monitor for a specific target platform. Xray
Monitor supports the entire 68K family. Mi‑
crotec Researchis on01256 57551.

Witha little help
SOS Help! Info - Author is aWindows help
authoring software.Without leavingthe pro‑
gram, it is possible not only to write help
files but also to display the information as
WinHelp would. When happy with the re‑
sult, a .HLP file can then be generated. An
API is available to provide context sensitive
help. The software costs £195 and is avail‑
able fromGuildsoft (01752 895100).
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Prepare for Phoneday
On Apr i l 16 (not April ’s fools day although some may consider it to be the worst
k ind of phone company prank) most, but no t all, UK phone numbers will change.
In fact the change has already been made. What will happen in Apri l is that the old
system will stop working. So, from that date, all our phone numbers wil l have to be
changed. That includes phone memories, fax machines, Filofax, remote alarms,
phone books... And computer records
The change is far from being straightforward. Al l geographic codes will have their

prefix changed from Oxyz to 01xyz, bu t for five cities the code is to be changed
completely. The international prefix changes from 010 to 00. The emergency code
will no longer be 999 but instead 112.All mobile phones and special numbers like
free phone numberswill remain unchanged.

Subtle Software has prepared a package to automate the necessary changes to
computer records. It includes no less than six products aimed at the PC market.
Most of them can be adapted to Unix or mainframe environments. According to
Subtle Software ‘there are of the order of 75 different eweptions which conversion
software has to deal with.’
The base product is FixPhone for Windows which includes converters for

dBASE, Clipper, FoxPro, Paradox, Access and ASCII format. AWindows DLL, a
DataEase Custom Defined Function and Gupta SQLWindows SAL application are
bundled with FixPhone. The DLL scansa string for a ‘pre-Phoneday’ phone num‑
ber and returns the corrected string or an error if aproblem occurs. The CDF does
the same thing for DataEase and the SAL application is a converter for Gupta
SQLBase. If you want to por t the code to an environment other than Windows or
include it in a bespoke application, then the ANSI C source code is available.

Rather than modify any data, another of Subtle’s products, Phoneday Filter for
Windows, corrects phone numbers displayed on screen or entered via keyboard.
Phoneday Filtermonitors selected fields within dialog boxes and updates the informa‑
tion ‘on the fly’ when it is displayed or entered. It is advertised as being ‘compatible
with most applicationswhich useWindows dialog controls for displaying data and get‑
ting user input’.

FixPhone for Windows costs £49, the C source code is at the same price.
Phoneday Filter for Windows is priced at £149 for 5 users. Subtle Software is on
01494 783229.

Internet freeware tools for NT,
lures gurus away from Unix
EdinburghUniversity has released the first version of its InternetToolchest for NT.The vari‑
ous tools were developed over a period of a year by the Microsoft sponsored ‘EuropeanMi‑
crosoft Windows NT Academic Centre’ (or EMWAC) hosted at the University. The goal of
EMWAC is to make NT asattractive, if not more, than Unix especially for Universities. To
this end all tools are freeware. These include Web, Gopher and WAIS servers. Only ex‑
ecutables are freeware but source code licencesare available.

Currently two WWW sites are already running with HTTPS. These are at the Microsoft
Web server site ( h t t p : / /www.m i c roso f t . com) and the EMWAC site ( h t t p : //em-‑
wac.ed.ac .uk /h tml / top .h tml ) . EMWAC’s Web server is running ona Sequent Win‑
Server 3000.

HTTPS requires an Intel, DigitalAlpha or MIPS platform with NT and at least 16MB of
RAM. TCP/IP also needs to be installed. APowerPC adaptation is currently in progress.
HTTPS implements the HTTP/1.0 protocol and runs as aWindows NT ‘service’. Configura‑
tion is done through aControl Panel ‘applet’.
The freeware version doesn’t have any security as it is primarily intended for academic

sites.A ‘Professional version’ is plannedwhich will implement firewall features. This version
will be commercially available from Process Software. For more information email
bou r ke@process . com or register t o the mailing list for ‘NT-basedWeb Server application
development’ called wwebse rve r -n t@ma i l se rve r. p rocess . com.
All the software mentioned can be downloaded from EMWAC’s site. The best route is

probably t o connect a t its home page h t t p : / / emwac . e d . a c . u k / h tm l / t o p . h tm l and
follow the links from there. EMWAC’sWeb server also mirrors Microsoft's site.
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Use the POET Object Database for C + +
C++ a n d class libraries have made the GUI development much
easier. After all, it is only logical that more and more developers
think in objects. But object orientation shouldn’t end at the user
interface programming level.

The Problem:Without POET, aC + + programmer mus t use flat
files or aRDBMS to store objects. He has to write code to over‑
come the mismatch between the application.and the database
model.This leads to design restrictions, performance penalties and
more code to w r i t e and maintain.

The Solution: POET operates at the object level, it speeds upthe
development process and provides greater performance. Further‑
more, the developer can simply take the object-oriented applica‑
tion design in C + + and map it 1to 1into the database. Without
any compromise at all!

oi 4] ComparingObject Oriented and
Suess RelationalDesign Methodologies

Relational RDBMS

StoringObjects

Database Model User Application Separate Database
Model Model Required

C++ Integration Total Poor 4

Detbese At Object Level Must Weite Code™Ful l featured Operations ‑

database:
POET provides
comple te suppo r t

ExcellentComplex Object
Performance

for Encapsulation, Inheritance,Polymorphismand Containers as
well asqueries, object locking, and transaction handling .

True cross platform support: Complete interoperability makes
the development ofnetwork enabled applications abreeze. POET
supports Windows 3.1, Windows NT, Win32s, Windows for
Workgroups, Novell Netware (NLM), SUN, AIX, HP-UX, SGI,
SCO, Macintosh, Power Macintosh, O S / 2 and NeXTStep.

Silicon River Ltd «106-108 Powis Street eLONDON SE18 6LU« Tel: 081 317 7777 « Fax: 081 316 7778
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Tired of
JugglingYour Team
.. Development?
Want more Into: I
1 free White Papers: J

& pvcs demo qiskette: “3
4 <¢ Team development adds its own set of challenges to the development process‐communicating

i 1 @ the right information atthe right time to the right team members. Howdowekeep all the con‑

\ Y ‘N figurationmanagement balls in the air at the same time? Can wecontrol access to protect the
code? Did all the changes make it into the release?Will applications build properly?

PVCS-TheStandard for SCM
INTERSOLV vcs adapts to your environment with automated software configur‑

ation management (SCM) for team development. The standard for SCM on

the LAN, PVCS lets you and your teamwork smarter,

increase productivity, and accelerate delivery.
PVCS is used bymore developers than all

other LAN-based SCM tools combined.

And, PVCS covers more operating

systems, development environments, and

object types than any other SCM tool.

So stop juggling and focus on

what you do best-development.

We'll show you how.Call us

today at01727 812812,

Ext. 255.

INTERSOLV
©1994 INTERSOLY, Inc. All rights
reserved. INTERSOLVand PVCS are
registered trademarks of INTERSOLV,
Inc.Other company or product
namesmentioned herein may be
trademarks or registeredtrademarks
of their respective companies.
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hacker makes the front
page. MelanieWelsh believes

that something constructive
should bedone about it.

Three days into 95 and the Independent
launched its first hacker ‘scoop’ of the year.
The 16year old boy from Tottenham, north
London who used the Internet to watch se‑
cret communications between USagents in
north Korea during the spring ’94 nuclear
inspection crisis. ‘Datastream’,ashe likes to
be known, was not the only hacker to break
into the US defence computers, but he was
the one to cause the most damage. Over a
million user passwords were compromised
aswell as the ‘military readiness’ of the US
Defence InformationSystemsAgency.
He was actually arrested in July of last

year. It took a further six months for the na‑
tional newspapers to latch on to this story.
Even then it was given scant attention.

Maybe people are bored with stories of
errant hackers flitting amongst the com‑
puter records of the great and mighty.After
all, this is no longer a new phenomenom.
You may remember the case of RobertSchi‑
freen, a former editor of EXE, hacking into
the Prestel account of Prince Philip in 1983.
He was aquitted becausewhat he had done
was not at that time illegal. This, Schifreen
claimed, was exactly what he wished to
point out. ‘A new law is needed, and it is
needed very fast,’ he commented. Reginavs
Schifreen and Gold eventually did the trick,
resulting in the Computer Misuse Act
which will be used to prosecute Datastream
andhis Internetaccomplices.

Perhaps this prolonged exposure is why
people didn’t seem to take that much notice
of such an embarassing and potentially dan‑
gerous breach of security.Whether we like it
or not, our littleBritish lot, is still prettymuch
tied up with that of the US.A threat to them
could beathreat to us. In the light of the BT
hacker it would appear that weall need to be
sittingup and taking noticeanyway.
But a brief survey amongst my ‘non-bof‑

fin’ friends revealed a quite startling lack of
knowledge. I have one friend outside of
work who knows both what the Internet is
and how to get on to it. None of my friends

Yet another teenage a

aan
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are particularly ignorant, or cocooned
against the ‘real’ world. Yes, of course
they’ve heard some vague mutterings about
the InformationSuperhighway. They realise
that it’s the trendy phrase for 95. Butwasn’t
Kylie Minogue le mot for ’94? They don’t
knowvery much about her either.

I guess this is the very crux of the prob‑
lem. It takes afair oldwhile andahealthy dol‑
lop of imagination on the part of the listener
to explain the Internet, or more pertinantly,
its potential. And if you don’t really under‑
stand the potential benefits, you’re not going
to start thinking about the potential dangers.
Which is why it didn’t really surprise me to
hear the results of a survey by Logistix at the
end of last year. It found that approximately
60% of companies on the Internet were ex‑
posed to online attack. Everyone’s so busy
scrambling to get onthe highway that they've
forgotten to shut the doors properly, never
mindfastening their seatbelts.
The urge to hack is really quite a natural

one amongst any intelligent young person
who hasa basic understanding of computers.
Computers have always been put forward as
infallible objects. They are said to be incapa‑
ble of right or wrong as they work purely on
logic.The need to push things to limit, to see
just how far you can go is avery humanone.
Hackers, for the most part, do not ‘test’ the
system for profit or gain, as the House of
Lordsadmitted in the RobertSchifreencase.
The USalready has its own Datastream.

He is ayoung manwho calls himselfPhiber
Optik andwho spent 11months of last year
in prison for ‘hacking’ into computer phone
systems. What he did was illegal and, argu‑
ably, wrong. But how can you argue with a
16 year old that ‘stealing’ telephone calls
from a company that makes widely decried
profits every year is ‘wrong’. How can we

turn round to Datastream and tell him that
watching the US agents in north Korea is
wrong when the very idea of anybody own‑
ingnuclearweapons is insane.

For the most part, hackers so far have
been intelligent, curious people who have
pushed back the boundaries of knowledge
or law, or both. When Phiber Optik went to
court, the sentencing judge said that by his
actions Phiber had chosen to be a messen‑
ger for the hacking community. And that
he, the judge, had no option but to send a
message back. It was the wrongmessage.
There are very few people out there who

have bothered to educate themselves about
the Internet, ‘hacking’ and computing. If,
when we find them, we promptly throw
them into prison we are quite literally
throwing away a very rare resource of tal‑
ent. We should be enlisting the help of the
Datastreams and Phiber’s. Okay, so they
have to be ‘punished’ in some form for mess‑
ing around in other people’s files. But it has
been proven time and time again that prison
is a counter-productive method. Why not
some kindof community servicewhich could
utilisetheir talents? BeforePhiberwas sent to
prison hewasa teacher at the NewSchool for
Social Research in Greenwich Village. For
eleven months those children were without
their talented tutor whilst he brushed up on
the finer points of criminal techniques.

The concept of changing British law to
discern between different categories of
criminal is far too weighty for this small
Soapbox.What I’mtrying to say is that many
of you reading this are also very knowledge‑
able about the Internet. Share that knowl‑
edge with the people around you. If you
don’t believe that Software Developers can
makea difference, talk to Robert Schifreen.
He changed the law.What can you change?

EXE: The SoftwareDevelopers’ Magazine
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Cliff Saran gets his
mitts on a gamma

release of Delphi, the Great
White Hope for Borland in

1995. Or is it?

Prime
With the sale of Quattro Pro last year, Bor‑
land moved from being a producer of office
productivity tools for end users to a com‑
pany that specialised mainly in databases
and programming languages. Its database
product family comprised the DOS and
Windows versions of Paradox and dBASE.
Its primary development tool was Borland
C++, then Borland Pascal.The company ap‑
peared to have a strong position at the low
end of the database market and seemed to
be faring as well as could be expected
against the Microsoft Visual C++ marketing
machine.

Although there were two areas of the da‑
tabase tools market in which it lacked any
real presence. The first of these is in the da‑
tabase server market. For the last year, the
message coming out of Borland was that In‑
terbase would be Borland’s great knight in
shining armour to tackle the likes of Oracle
and Sybase. But there were serious prob‑
lems with Interbase, not least the fact that
Borlandwas targeting the wrong audience.

The second area which Borland needed
afoothold in was the RADtools market. Ob‑
ject Vision, Borland’s previous attempt at
‘visual’ programming was a complete fail‑
ure. But during the last nine months Bor‑
land has been giving sneak previews of a

c e d u r e  T N a m e s . B u t t o n i C l i c k ( S e n d e r :  T O b j e c t )  ;
c i n
Kainform.Show;

Charette
Christensen
Clarice _
Clarke
Clifford
Coherent
Colbourne
Cole

Figure 1 - The DelphiIDEshowing Object InspectorandForm Designer
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brand new RAD tool code named Delphi. I
have been fortunate enough to attend a
number of these previews. The general feel‑
ing among developers using Borland tools
is very encouraging. While I have written
briefly about Delphi in previous issues I
thought now would be a good time to write
something more in depth.

Test drive
Before I begin, I should like to warn in ad‑
vance of the rather odd screen shots within
the article. I installed the software under
Windows 95. Well, Borland did say it would
work. To confuse things even more I’m go‑
ing to be using Windows 3.11 terminology
throughout so I won’t be making reference
to any fancy folders... When installed (and it
takes over 36MB to complete) a new folder,
errrm Program Manager group is created.
Delphi is launched, would you believe it, by
double clicking the Delphi icon.This brings
up a ‘classic’ look IDEwith a menu bar and
two rows of toolbars below it. The title of
the main window reads ‘PROJECT1’. Three
other elements comprise the startup screen
of Delphi.The first is a blank form designer
window with a grid called ‘FORM’ which
obscures the second window below it. The
third component is the Object Inspector
which is a tabbed dialog box that lists the
properties and events for FORM1.

Now if I didn’t know better I would say
this was some new version of Visual Basic.
But it isn’t. The truth is revealed by unveil‑
ing the window obscured by FORM1. With
a title bar reading ‘UNIT1.PAS’ there is no
doubt that Delphi is Visual Pascal. Or is it?
Certainly the Object Inspector is an equiva‑
lent to the Property windows in Visual Ba‑
sic, albeit one with more panache. With the
Events tab it is very easy to determine what
events a form can respond to and which
ones it will respond to if they occur at run‑
time. If an event handler has been written,
its name appears in the ‘value’ field of the
property dialog. Changing the value of this
event ‘property’ to another name will
change the name of the event handler pro‑
cedure. A blank entry in the value field indi‑
cates that a specific handler has not been
written, in which case the default actionwill
occur if the event arises.

At this level within the form designer
there is really no denying the inspiration be‑
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mover
hind Delphi. Dialog controls are selected
from the toolbar and clicked into position
on the form. Properties are set in a similar
way. Double clicking a control on the form
brings up a code window with a stub event
handler definition. Of course, in Delphi the
code is Pascal, rather than Basic, but the
principal is the same. All the developer has
to do is write the code to handle the event.
Ignoring the syntactic differences between
the two languages, event handling code is
written in a remarkably similar way. While
not identical, readingandwriting properties
and invoking methods in Delphi follow
closely the Visual Basic way of performing
these actions under programcontrol.
But the real difference only shows up

when the application is run.As in Visual Ba‑
sic there is a VCR-style ‘play’ button and a
R u n menu for firing up the application un‑
der development. Eitherway, after the brief‑
est of delays, the application will start up.
Without any genuine application code, the
application itselfwill not behave in a signifi‑
cantly differentmanner.

But by examining the contents of the
project’s directory you will find an ex‑
ecutable. This is a standalone executable
which can be copied onto another machine
and then run. Unlike Visual Basic, Delphi

al {Data Access {Data Controls {Di
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Figure2 - Several templateforms are includedasstandard

compiles application source code into native
code. Borland claims that the Delphi com‑
piler is the fastest in the world and esti‑
mates the compilation speed at 120,000
linesper minute.With that kind of perform‑
ance, compilation speed is near instant.
When the Play button is pressed, the appli‑
cation runs almost immediately. All that is
missing is the huge delay of aC++ compile.

System {VEX [Samples

, False. 0.
False.False.

Figure3 -Debuggingsession with call stack andExpressionEvaluator
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Tooling up
The Delphi IDE is illustrated in Figure 1.Ap‑
plications are made of projects comprising
severalmodules,or units, to use Pascaltermi‑
nology. The simplest application containing
one form is built from a single Pascal unit
(PAS) anda project file. Delphi generates a
binary file containing the formdefinition,a re‑
source file and a makefile. Source code for
event handlers is added to the .PAS unit.
From the F i l e menu, Add F i l e is used to
add forms and Pascal source code units to an
existing project. Remove F i l e does the re‑
verse anddeletes them from theproject.

Borland uses the generic term ‘compo‑
nents’ to describe awhole range of add-ons
that can be plugged into Delphi. These in‑
clude VBX custom controls, although OCX
is not supported. Unlike Visual Basic, the
A d d F i l e menu option does not add a
component to the tool box. Its purpose is to
add files to a project. Instead the developer
adds a component through the O p ‑
t i o n s l I n s t a l l Component menu. So,
rather than associate a particular add-on
with a specific project, in Delphi the add-on
is associated with the environment itself.
Once installed, the component is readily
available to all Delphi projects. Clearly this
approach is superior to the alternative in
Visual Basic in which custom controls are
added to the project itself.
Whilst there is a facility to add new com‑

ponents, Borland provides a bag full of pre‑
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installed components to keep even the
most demanding developer happy. As well
as the standard Windows controls, Delphi
includes popup menus, tabbed dialog con‑
trol, agrid and amedia player control panel.
OLE container as well as DDE client and
server capabilities can also be added to a
form from the components toolbar. Unlike
the two dimensional toolbox of Visual Basic,
Borland’s components toolbar is layered. A
tab control is used to bring upa different se‑
lection of components. Since they are organ‑
ised into logical groups it is relatively easy to
find a particular component in the tabbed
toolbar. Better still, tool tips is also available
by default in the Delphienvironment.

Shortcuts
Up until now I have discussed features of
Delphi that are similar to Visual Basic. So
what are the major improvements? Well,
first and foremost is the compiler technol‑
ogy. Delphi will always be ahead of Visual
Basic and any other interpreted environ‑
ment in terms of performance. But perform‑
ance is just one issue in the competitive
market of RAD tools. At least as important,
if not more so, is the ability to create robust
applications quickly andeasily.

With this in mind Borland has provided
a substantial toolbox of components in Del‑
phi.At a higher level it has included several
template forms that save the developer from
having to draw them himself. See Figure 2.
These include About box, Dual list, Multi
page, Standard and Password forms. Selec‑
tion is made when N e w F o r m is chosen
fromthe F i l e menu.

Along with these there is also aDatabase
Expert for creating all those important data‑
base applications. You can either create a
simple data entry form or a master detail
form for displaying records in one-to-many

TDatabaseList
TDBDataSet

TFieldList
TindexList
TQuery
TTable
TTableList

TMemoField
TBooleanField
TDateTimeField

DateField

Figure 4 - The Class Browser in use

16

relationships. The developer then selects a
table and chooses the fields to include on the
form. Delphi’s Database Expert gives three
possible ways to arrange the fields on the
form. These are horizontally, vertically or in a
grid. Once all the parameters have been
specified Delphi will create a form. with the
fieldnames becoming labelson the form.

Living data .
In order to build database applications the
components toolbar includes two additional
tabs. One contains data access controls; the
other contains data aware control. The rela‑
tionship between the two is that a data ac‑
cess control provides a link between a
physical database table and a data aware
custom control. As with Visual Basic, the
concept of adatabase maps onto the name of
the directory in which tables residewhen ac‑
cessing Paradox and dBASE files. A table is
not directly linkedto adata control. Instead it
goes through an intermediary Data Source
control.This can connect either to acomplete
table with the Table control or to aquery.

Database-aware versions of the standard
Windows controls are available, including a
data-aware bitmap control. A powerful fea‑
ture of Delphi is that oncea link to a data‑
base table has been set up data becomes
immediately available to the data-aware win‑
dows control simply by setting the A c t i v e
property of the table or query to T r u e .
Thus, ‘live data’ is available at design time.
This is a particularly useful facility that has
found its way into a number of Borland da‑
tabase products. It can be used in Delphi to
check that a SQL query is returning correct
results without having to run the application
in its entirety.

To catch a bug
The debugging features of Delphi are up to

e fi n e P r o p e r t i e s ( TFiler)
oaded
otification(T Component, TOperating
etName(const TComponentName|
‘alidateRename(TComponent. cor

Components(T Writer)
iteState(T Writer)

DestroyComponents
FindComponent{const String): TCo

PuInsertComponent(T Component)
emoveComponent(T Component)

Components[Integer]: TComponen!
Pu ComponentCount: Integer
‘Pu Componentindex: Integer

peAlnheritance (References /
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the standards developers expect from an in‑
tegrated Windows debugger. As expected,
it supports breakpoints and watchpoints.
There is also an expression evaluation win‑
dow as shown in Figure 3, plusa call stack.
Standard debug features such as single
step, running to cursor position, stepping
into a procedure and skipping a procedure
are all supported. Lower level debugging is
available with Turbo Debugger shipped
with the product.

Speaking objects
As| explained earlier the languageof Delphi is
Pascal. More precisely it is Object Pascal
which in fact is Borland Pascal. This is a
strongly typed language yet is aseasy to pro‑
gram i na sVisual Basic. I ta p p e a r st ob ead e
tivative of ISO Pascal. Like its forefather,
BorlandPascal,Object Pascalis fully object ori‑
ented and supports c l a s s e s as in the C+ un‑
derstanding of OOP, with p u b l i c , p r i v a t e ,
methods and data fields. However, rather than
stick with its much thwarted OWL (Object
Windows Library) application framework, in
Delphi, Borland has decided instead to imple‑
ment an entirely new class library called the
Visual ControlLibrary (VCL).

An attractive feature of Delphi is that
whenever a form is changed at design time,
such as when a new component is added,
the source code reflects the change imme‑
diately. Each form in a Delphi application is
a class derived from T F o r m in VCL. Compo‑
nents such as edit fields are also classes
that are added to the definition of the new
class as instance variables. Event handlers
simply become methods, ie procedures in
the new class, asillustratedbelow.

t y p e
TNames = c l a s s ( T F o r m )

D a t a S o u r c e l : T D a t a S o u r c e ;

D B G r i d l : T D B G r i d ;
Q u e r y l : T Q u e r y ;
D B N a v i g a t o r l : T D B N a v i g a t o r ;
S h o w F : T B u t t o n ;

p r o c e d u r e  S h o w F C l i c k I i t

(
S e n d e r : To b j e c t

i;
p r i v a t e

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

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

This shows a class TNames derived from
T F o r m that contains adata source control, a
data-aware grid, a query, a database naviga‑
tor control and a button.The developer has
provided a handler for the C l i c k event of
the button. Remember, none of this code
was written by the developer. He simply
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drew the components onto the form and
doubled clicked the ShowF button to create
an event procedure for the C l i c k event.
The source code for this is asfollows.

p r o c e d u r e T N a m e s . S h o w F C l i c k I t
(

S e n d e r :
;
b e g i n

To b j e c t

Mainform.S h o w ;
e n d ;

Notice how the Show method for another
form called M a i n f o r m i s being invoked b y
this event handler. Properties can be ac‑
cessed at runtime using the ‘dot’ notation in
a similar manner. Given that the developer
only had to type the single line M a i n ‑
form. Show, it is easy to see how closely
Delphi resembles Visual Basic. However
there is anotable difference which is rather
annoying. Since everything must be de
clared before beingused, the elegance of the
language becomes lost when it is necessary
to access external Pascal units. In particular,
in the above example, the u s e s section of
the unit must contain the name of the unit
that defines M a i n f o r m . However i n the pre‑
releaseversion of Delphi, this must be added
manually. With all the automation embodied
in Delphi I think it is an oversight on Bor‑
land’spart that it didn’t come upwith abetter,
moreintuitivemechanism.

Borland has provided a class browser
which is shown in Figure 4. This shows
whether function is virtual or inherited and if it
is private,protected,public or published.

Docs
While it is often dangerous to assess final
documentation on prerelease material, I
must admit that what I was given appeared
to be pretty comprehensive for an unfin‑
ished product. The User’s Guide is divided
into three parts. First there is a tour of Del‑
phi and the form designer. Then there is a
section which explains the Object Pascal
language.The final chunk is taken up by de‑
scriptions of howto create a number of sam‑
ple applications. These includea text editor,
a file manager example, graphics, DDE and
OLE. Three further manuals were included
in the release of Delphi I was looking at.
These are Building Database Applications
with Delphi, Component Writers Guide and
DatabaseDesktop Guide.

Online help is fully context sensitive.
There is an online reference to Object Pas‑
cal the component library. Also included is
the Windows 3.1referencemanual. A rather
novel feature of Delphi is its Interactive Tu‑
tor which guides the novice developer
through various live demonstrations illus‑
trating some of the programming tech‑
niques used in the product. These are what
I would call ‘run once’ applications. They
are fine when Delphi is loaded for the first
time, where a hands-on guided tour will
help get you started in the shortest possible
time. But they lose their usefulness all too
quickly. Figure 5 is a screenshot of an Inter‑
activeTutor in mid stream.

Two ways to go
Borland is planning two versions of the
product. The Desktop Edition provides out

u n i t  U n i t i ;

i n t e r f a c e

To provide @grid for displaying the table,

'} Click the DBGrid component on
the palette, and then click in the
form.

S y s U t i l s , W i n Ty p e s , W i n P r o c s , Messages , Classe:
Forms, D i a l o g s :

22% Complete Que_®

Figure5 - Interactive tutors tend to lose their usefulness quickly
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of the box access to Paradox and dBASE
and includes all of the features discussed so
far. The Client/Server Editionprovides SQL
links to Oracle, Sybase, Informix and Inter‑
base. A local version of Interbase 4.0 is in‑
cluded with the product which will run
under Windows 3.1. ReportSmith C l i
ent/Server Edition and Visual Query
Builder are also included.And there is team
development support which gives direct ac‑
cess to PVCS5.1from the Delphi IDE.

Forthe future
At the time of writing Guy Martin, Euro‑
pean marketing manager for development
tools at Borland, said the first versions of
Delphi Desktop and Delphi Enterprise will
be available this month. The price of the
desktop editionwill be comparable to Visual
Basic Professional.

Already Borland is talking about the next
release. It will be able to generate 32-bit ap‑
plications and will transparently recompile
existing 16-bit code. Features that are noti‑
cably missing from the first release such as
support for OCX and OLE 2.0 will be avail‑
able. Borland will also provide a repositary
for storing all components known to Delphi.

Delphior bust
So there are two versions. At the low end,
Borland is clearly competing with Visual Ba‑
sic. And if this pre release is anything to go
by, Microsoft had better start worrying. Vis‑
ual Basic 4.0 was due this month but has
been pushed back to when Windows 95 is
launched. Even with the new user interface,
the attraction of compiled over interpreted
is likely to lure many devoted Visual Basic
developers. At the entry level market, I be‑
lieve that all Borland has to do is get the
product out as soon as possible to captivate
a deluded Visual Basic marketplace.

At the high end, Borland must prove it‑
self. Here it is competing with Powersoft
and Gupta. Being an unproved technology
the company will have to work extremely
hard to convince developers in this market
to abandon their existing RAD tools for Del‑
phi. For the last year the company has been
extremely vulnerable. Weak financial re‑
sults coupled with continual erosion of mar‑
ket share and the sale of Quattro Pro to
Novell are all the wrong signals. It may
have a technically superb product, but Bor‑
land desperately needs to lose its old image
and present itself as a strong, stable soft‑
ware company. Perhaps, then, corporate de‑
velopers will bet their future on Borland
tools. Still, there is hope. The merger of
Powersoft with Sybase could open the door
for anew, independent Client/Server tool to
supplant PowerBuilder.

|
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jus t soy o u c a n actually use your application in the
real world. VO delivers what y o u need to build and
distribute y o u r programs all in o n e box!

©VO's IDEdramatically reduces the development/
compile/link cycle.

* Quick p o i n t and click development. About theF
only thing y o u w r i t e is the procedure and business
logic code your application needs.

©Native Code Compiler provides unbelievably
high performance.

©Repository-based for lightning quick development.

©ODBC connec t i v i t y for enterprise-wide
data access.

¢ Al l a t a ROCK BOTTOM PRICE that includes
y o u r FREE MEMBERSHIP in CLUB VO™!
Plus y o u r choice of FREE conversion software!
That’s o v e r £190 in Visual Objects freebies. CLUB VO™ AVAILABLE ONLY BY CALLING 0800 37

Class: VBX° - Integrated VBX Support For CA-Visual Objects®.g Pp |
A real hot, must have add-on for To create your o w n VO Class place this
CA-Visual Objects. Class: VBX” for aVBX, use the included new class
bridges the gap between VO and Class: Workshop which examines def directly i n t o the
VBX controls by implementing any specified VBX control and system asan entity!
VBX controls asVO classes! Now ‐_ automatically builds aVO-Class Cina VRX comes witha
you can visually place VBX con- definition for i t . Now you can printed manual (very small),
trols in VO forms directly from the stay cur ren t with existing VBXs asample tutorial app, the
VO-WED toolbar! and add future ones. pre-defined VBX-Class lib,
Class: VBX supports all VBX This is a t rue plug-n-play. You Class:Workshop and all the DLLs
controls that adhere to the have complete control over the and tools necessary to create and
VBX standard... the same VBX in VO, including properties use VBX classes in VO.

sR e c w ) standard that VC++, BC++ and events. Controls are available ‐ Non-Club VO" memberscan ge t all this
ea O j C E I S * and PowerBuilder support. asicons on the toolbar and can be for the low ZAC p r i c e ofonly £187+pSq

S i e e e e Included with Class: VBX is a placed, sized, and defined directly Product#2221 weight: | Ib.
|° =" Zien| VO Class Library of pre-defined in the VO form. And when CA t 49+4

_ VEC a a Te , classes for many of the currently re leases the Repository API, you'll Prod# 2220 weight: 1 lb.
available VBXs. get a free upgrade enabling you to
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YOU CAN JOIN THE CLUB
LIFETIME MEMBERSHIP

Simply get your CA-Visual Objects® from ZAC at ou r limited-time, CA-Clipper registered user
price ofjust £369+p&p and we'll enroll you in Club VO” FREE! You'll receive ove r £190 in VO
freebies, including aFREE lifetime Club VO" membership card that saves you up to 30% off
selected VO add-ons from our ZAC Catalog of VO only Tools, forever! Read on.. .

REE CLIik vO
Convert y o u r Clipper apps t o V O with this awesome c o n v e r s i o n utility. I t will prepare y o u r

source code t o b e e n t i t ybased instead o f file based, #define t o define en t i t i e s , #define pseu‑
do funct ions to actual funct ions, conver t UDC’s (User DefinedCommands) i n t o VO style
UDC files, warn about (and actually change) the usage of new reserved words and awhole
lot mo r e without programmer intervention! Convert FoxPro” and dBASE® apps to VO
with the upgrade available first quar te r of "95.
Club members who se l e c t CLIP-2-VO get it FREE in the b o x with their VO.
(Non-Club VO” m e m b e r s can purchase CLIP-2-VO for j us t £128+p&p)

ake the j u m p to CA-V i s u a l Objects the easy w a y . Simply link Visual Magic™ right i n t o
your Clipper app and let it automatically extract the .dbf, form, menu and browse defini‑
t i o n s and c o n v e r t them to VO’s powerful DBServer, Menu, Form and DataWindows f o r
you. Translate y o u r Class(y) or compatible definitions at the same t i m e . Now, j u s t use y o u r

e x i s t i n g OOP knowledge to hook it all together and y o u have a t r ue GUI application with
all of Windows™ blazing power! Convert y o u r PowerBuilder”, FoxPro® and Access” apps
with the upgrade c o m i n g first quarter of ’95.
Club members who se l e c t Visual M a g i c™get it FREE in the box with their VO.
(Non-Club VO™ m e m b e r s can purchase Visual Magic for just £128+p&p)

F R E E A E D I S C O U N T CARD!
SAVE UP TO 30% off our Rock Bottom Prices on select Visual Objects add-on tools, books,
course n o t e s , and videos. When you purchase your V O from Zac, your discount i s a u t o m a t i c .
(Non-Club VO™ members can purchase a lifetime discount card for j u s t £63)

As a Club VO" member you'll get every i s s u e of our VO only Tools catalog, plus updates on
hot, n e w VO add-ons assoon asthey are available. And if you have a great new VO book
or tool i n the works be sure t o let us know. Don’t m i s s the oppo r t un i t y t o be i n our n e x t

| VO only Tools Catalog.
\ (Non-members, call us for aFREECatalog)

| CALL TODAY @5) =

cAPalas eTOBJECTS JG

TOOLS % VIDEOS % BOOK:(Se TRAINING

© 0 8 0 0 374338 VO 08 0 0 374338 VO 0 8 0 0 374338



VISUAL PROGRAMM

With Visual Objects as
the hound, CAhopes to
take a bite out of the Windows
database tools market before

the next releaseof FoxPro. But
is it the ‘killer’ database tool we

have all been waiting for.
Colin Humebelieves it may

well be...

CAVisual Objects ‑
=|File Edit View

[Unnamed in St:

ING

Catching
For the first time Computer Associates has
a product with the potential to become a
major contender in the Windows xBASE
market. Visual Objects 1.0 (VO). The gene‑
sis of VO wasa Clipper for Windows project
by Nantucketbut the product hasmovedon
considerably since then. This has included
the incorporation of the CommonView class
library when Glockenspiel was absorbed
into CA. VO has recently completed an ex‑
tensive prerelease programme. The priority
for CAmust now be to establish VO in the
market place.
The Windows xBASE market does not

have a dominant leader asyet, although the
most immediate opposition to VO is likely to
come from products such asdBASE for Win‑
dows and FoxPro for Windows. FoxPro was
the first major xBASE product on the Win‑
dows market. It is close to the DOSproduct,
easing migration but lacking in the capabili‑
ties of a true Windows development tool.
However, the availability of Mac and Unix
versions gives FoxProa claim to be the first
multiplatformxBASE development tool.

Standing alone
The origins of xBASE as an interpreter are
well known; as is the fact that none of the
xBASE compilers produces a native code
(EXE) but a form of p-code which requires

andard MenusofApplication 1]
Tools Application Debug Window

; File Edit_ ‐ Window _ Help

e n tN a m e

iNew
[Description _| Create anew file
[[HetpContent
Accelerator
Init. Enabled

NoInit. Checked

Figure 1 - Selectingproperties in menu editor
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a runtime module to run an application.
This, incidentally, is why the minimum size
of a DOS Clipper executable is around 150
KB. It is one of the legacies of DOSxBASE,
which in the case of both dBASE and Fox‑
Pro, has extended into Windows. FoxPro
for Windows does not produce astandalone
executable either, requiring instead a 2MB
runtime module. Borland has recently re
leased dBASE for Windows which has bet‑
ter user interface design facilities than
FoxPro but is still similar otherwise to clas‑
sic DOS xBASE. Again there is no stand‑
alone EXEfile.
However, this is not the case with VO,

which is a true native code compiler. At
source code level it requires a completely
different approach to traditional xBASE. For
example VOworks best with strongly typed
variables, but will allow loosely typed vari‑
ables at the expense of performance. An‑
other performance factor with VO is that
the L o c a L and STAT IC variables familiar
to DOS Clipper developers should be used
insteadof PRIVATE and PUBLIC.

Death to legacy
LikeFoxPro, CAhas opted to break the vis‑
ual design of a database application into dis‑
crete elements such as windows and the
menus. A visual designer or editor is pro‑
vided for each of these elements. The visual
tools in VO include database and window
editors, and class, error and module
browsers. VO offers a consistent user inter‑
face in each of the editors and browsers. In
many instances it also offer an auto or cus‑
tom option, asin relation to creating menus.
Once useof aneditor is completeVO gener‑
ates the required code. Subsequently it can
build and compile the whole application.
This includes producing a standalone Win‑
dows executable, adding a default icon and
setting up a separate programgroup.

Computer Associates (CA) has taken a
radically different approach with Visual Ob‑
jects from that followed by Borland and Mi‑
crosoft. VO bears no resemblance to the
DOS Clipper product. It is intended to be
used as an application generator with little
or no hand coding. The longstanding issues
surrounding application generators, particu‑
larly productivity versus flexibility, apply
equally to VOto some extent.While the em‑
phasis in VO is on ‘codeless’ visual pro‑
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the fox
gramming, there is a competent source
code editor featuring colour code text and
collapse/expansion of entities. Entities can
include functions, classes andmethods.

VO is fully object oriented, enabling S

CA-Visual Objects
View Tools Application Debug Window Help

Applications, Libraries, and DLLs
Modules of

File Edit

bt Fa "| S ] o %27!
classes and methods to be created. All the l= Siandard h e l l
expected features of OOP are present such
as encapsulation, inheritance and polymor‑
phism. The OOP features in VO extend only
to the user interface and the underlying
data handling processes; it’s an OOP front
end toa traditional relational DBMS, not a
completely OOP database. VO can be used
solely at the visual tools level, without the
developer needing to write any source code
or become involved with OOP. Developers
could use VO in this mode to start with, al‑
lowing the prospect of getting to grips with
its more complex elements over an ex‑
tended timescale.

Throwing out DOS
One of the weaknesses of Clipper in relation
to other xBASE DOS products is the ab‑
sence of the user interface command and
function set found either in dBASE or more
particularly, FoxPro. CA markets a dBASE
IV add on for Clipper but this has been a
very low selling product. In practice, most
Clipper developers either write their own
user interface, typically relying on a DO
WHILE loop and I N K E Y ( ) , o r use one o f
the many third party products available.

This was not the case with FoxPro,
which implemented a Windows style user
interface, with buttons, dialog boxes and
menus under DOS. Designinga user inter‑
face in Fox involves a collection of graphic
design tools. This works well in DOS but is
less satisfactory in Windows. All too often
developers resort to hand coding, with all
the maintenance and time frame implica‑
tions that involves. Essentially, FoxPro
stretches the DOS interface elements of
xBASE to and beyond their limits. It is for
this reason that the next release of Fox for
Windows, Visual FoxPro or FoxPro 3.0, will
befully object oriented.

What Microsoft is doing with Fox is
throwing off the xBASE legacy in easy
stages. With VO, CA is hoping to throw off
the legacy in one move. As a consequence,
developing with VO is quite different to ap‑
plication development with the Clipper DOS
product, although at source code level VO
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Figure2 - The object model: classes can inheritfields

does offer significant compatibility with the
Clipper 5.x flavour of the xBASE language.

VO may well offer the database devel‑
oper the most complete Windows develop‑
ment environment available in xBASE, right
down to an icon editor. What VO does not
offer is the apparently easier transition from
DOS of dBASE or FoxPro. This may well
cause problems in terms of marketplace ac‑
ceptance. Consider what happened to Bor‑
land’s Paradox for Windows which, at the
time, representeda similarly radical depar‑
ture from its DOS counterpart.

The issue with VO is whether the steeper
learning curve, in part because of the need to
get to grips with OOP, really has a payoff in
productivity terms both initially and with the
maintenance involved in a substantial data‑
base application. If developers are able to use
VO to develop applications using only the vis‑
ual tools, then the potentialproductivity gains
look substantial. On the other hand, real
world database applications can involve com‑
plex aspects beyond the scope of application
generation tools. Sodevelopers may find that
any of the productivity gains they achieved
through automatic application generation will
be lost or drastically reduced when they be‑
gin ‘finetuning’. ‘

At least in this respect, CA has been con‑

EXE:The Software Developers’ Magazine

siderate to the.software developer’s needs.
The manuals shipped with VO are compre‑
hensive, cover issues such as moving from
DOS to Windows in depth, are well illus‑
trated and haveadecent index.

Standard bearer
Developing a first application with VO is
trivial, taking amatter of minutes to create a
simple database application. This involves
moving througha series of dialogs allowing
options such as a choice of DBF or SQL
classes. The end result is an application that
carries out mundane database functions
such asmoving through the data and select‑
ing form or browse view. But the ‘standard’
application, to use CA’s terminology, is not
really very usable. Its significance is that it
provides a framework which the developer
can extend usingVO’s visual tools. It is also
quite a powerful demonstration of what VO
can do at apurelyvisual tools level.

Know your data
The first extension to the standard applica‑
tion is likely to be a data server. VO data
servers provide an object oriented interface
for either SQL or xBASE databases. Data
servers are created and modified with one
of the VO editors. For xBASE data this is
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the DB server editor.The data server editor
allows direct access to the properties of a
server object, such as the Sha r e d property
which allows aDBF to be opened in shared
or exclusive mode. VO automatically han‑
dles the file and record locking required for
multi user applications. This is an improve‑
ment over DOS Clipper where file and re‑
cord locking has to be explicitly
programmed by the developer.
The servers allow new indexes to be cre‑

ated or existing indexes to be associated
with databases. The order can be set, either
in terms of specifying a controlling single
index file or the tag of a multiple-index file.
All the major xBASE index formats are sup‑
ported, including Clipper NTX, dBASE
MDX and FoxPro CDX. VOuses the same,
excellent, RDD technology to do this asthe
current Clipper 5.2x for DOS. However CA
needs to extend this list. I would like to
have seen support for Paradox 3.5 and 4.x
formats for example, and possibly some
non-database formats particularly Lotus 1-2‑
3andExcel.
The absence of a data dictionary as a

standard feature hasbeena long-termflaw in
xBASE.The first appeared in CA’s otherWin‑
dows xBASE product, dBFast 2.0. VO imple‑
ments a data dictionary at server level
through field specs. These contain not only
the usual properties of a field such asname,
type and length to be specified but also a cap‑
tion, description, picture, range and valida‑
tion rule. Messages, for when ranges are
exceeded or when validation rule errors oc‑
cur, can also be specified.There is a separate
field spec editor in VO, which allows the
fields to be added, deleted or their properties
modifiedatany stage.Asalways this needs to
bedonewith caution if livedata is involved.

The VO server is a major innovation for
xBASE. Moreparticularly it removes the re‑
sponsibility which xBASE otherwise places
on the developer for ensuring that DBFs
are opened in the same mode,with the cor‑
rect index files, a consistent alias, correct
field pictures and valid clauses throughout
an application. For developers the VO serv‑
er offers important advantages not only for
new applications, but also in eliminating the
constant riskwith xBASE of inconsistencies
arising frommaintenance.

Time for adialog
A welcome feature of VO are the data win‑
dows. These are linked to the data server
and display data by referencing the field
specs properties of the server object. They
are created in the windows editor. There
are two options available for creating a data
window, either the quick, automatic layout
or a slower, customised layout. The data
window includes alternate form and browse
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views asstandard, a preferred option nowa‑
days for most end-users. It is possible to set
one or other asthe sole view if preferred.
Data windows can include sub-windows,

which can be edited in the same way as the
main window. This allows, for example, the
possibility of adding a browseview sub-win‑
dow to a form view window, again apopular
feature of current applications. VO browse
views allow the order of the columns to be
adjusted by dragging themwith amouse.

throw off the xBASE
legacy in one move

Creating menus
The VO standard application and the data
windows make significant use of sets of pic‑
ture buttons and toolbars. Buttons can be
more popular than menus with end users
because they are constantly visible. For new
users the significance of the pictures can be
obscure. For them balloon-help is usefulbut
does not feature in VO. In practice, develop‑
ers need to balance how much of the user
interface is presented through buttons and
howmuch throughmenus.

Creating menus in VO involves using,
surprise, surprise, the menu editor. You can
also create and edit toolbars with this. Ex‑
tending another theme throughout VO
menus or toolbars are defined or edited by
altering their properties. Editor options in‑
clude the ability to display buttons as text,
icon, or text and icon. Floating toolbars can
be specified.

The downside
VO has some weaknesses, notably the ab‑
sence of query optimisation a la Fox’s Rush‑
more and OLE 2.0, but both of these could
and should be put right by CA in sub‑
sequent releases. Another minus point re‑
gards the reporting facility. Report editing
in VO does not involve one of the standard
editors but a version of CA-RET, Computer
Associate’s own Windows report writing
utility. While CA-RET is a capable product,
it involvesa significantly different user-in‑
terface which breaks up the integrated feel
of VO. This is a point CA needs to give
some early attention to.
Unlike FoxPro,VO cannot claim to be a

multi-platform product. There are too many
differences between VO and Clipper for
DOS, and there are no known plans for a
Macversion. However, one clear advantage
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of VOover dBASE forWindows and FoxPro
is the size of the EXE it produces; around
240 KB for a minimal standalone applica‑
tion. This is well below the size of its com‑
petitors anda reflection that VO is a true
native code compiler.

Conclusions
Visual Objects certainly appears to be a
complex and powerful Windows database
application development tool. Many Clipper
developers, particularly those with little or
no previous experience of developing under
Windows, may initially find the radically dif‑
ferent approach that developing with VO in‑
volves initially somewhat frightening. This
would explain the lukewarm response to
VO amongst such developers, of which the
low level of activity in the VO section of the
Clipper conference on CIX provides some
evidence. This response may diminish as
experience and confidence in VO continues
to build.What is clear from my grasp of the
product is that the visual editors, for exam‑
ple, offer amajor advantage over competing
Windows xBASE products such as dBASE
andFoxPro.

VO is of course aimed at a wider target
audience than Clipper developers and cer‑
tainly deserves serious consideration, even in
its first release form, by allWindows xBASE
developers. That CA is correct in implement‑
ing OOP as the way forward in Windows
xBASE development is borne out by Mi‑
crosoft’s move into OOPwith Visual FoxPro.
While Visual Fox is in beta at present it re‑
mains to be seenhowcomplete animplemen‑
tation of OOP it will contain. CA certainly
needs to make the most of the first releaseof
VObeforeVisual Foxreaches themarket.
The issue facing CA is that VO is one of

those products which really needs to be
used to be appreciated. And to do that it
needs aswide an initial market as can be
obtained. That will not be helped by CA’s
pricing strategy, which involves an initial
recommended retail price of £700 plus.This
price looks reasonable in relation to other
heavyweight database development prod‑
ucts such asPowerBuilder, but not in com‑
parison with say a Borland C+ and
database tools combination, or dBASE for
Windows or FoxPro for Windows. To attain
the equivalent of the position that Clipper
achieved in the DOS xBASE market CA
needs to reposition VO at a significantly
lower level in price terms. A better level
would be around say £300. There is a risk
otherwise that an overpriced VO will only
commanda nicheposition in the market.

CA is on 0753 577733. The cost of Visual
Objects is £695. Colin Humecan be reached
on email aschume@cix.compulink.co.uk.
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Y a t FREE software seminars focusing on
building Client server applications, RAD/JAD,

$0 ftware Object oriented applications, and more.

deve| opers T i s s ) The EXE developers challenge, featuring
the best of the UK’s developers in a highlyforum pressurised environment, competing for a first

TOOLS prize of an all expenses paid trip to California. To
i e v e n s TECHNOLOGIES enter call 0815415040

TECHNIQ
Discuss mmcase-study led conference with

speakers from major UK corporations, organised
by VISUAL ‐ the Vendor Independent Software
Association.

Sortware DeveLopers Forum: Tools, Technologies and
Techniques is an exciting new event designed specifically for IT
professionals in the corporate and commercial sectors.
Sortware Deve t ope r s Forum is a working event where MIS
Directors, Project Leaders and Systems Development Managers can

Free user and vendor daily debates giving
you the opportunity to quiz vendors on a l l
aspects of product strategy in a series ofeffectively evaluate and select the products and services available.

8TH & 9TH FEBRUARY 1995
SANDOWN EXHIBITION & CONFERENCE CENTRE,
ESHER, SURREY
For further information:

Phone: 081 5415040
E-mail: Softworld@cix.compulink.co.uk.
or: 100335,3172@CompuServe

potentially contentious discussions.

Free exhibition enabling you to review
and discuss the leading products and services
available.

Turn up to the Forum with one or more of
your team and you instantly qualify for a freebie,
and your business cards go into an automatic
draw for a fabulous helicopter trip!

Companies at
SorTWARE DEVELOPERS FoRUM
include:

Aladdin : Amdahl : Apple :
Association of C&C++ Users :
ButlerBloor : ComputerAssoci

ae ee

Software : I S T: M D I S: ( e t e Lyeeledl
u s e s Developers foru
Enterpr ises: Mercury In teract ive: Nat sl part of the debate
Systems : Performance Software :
Personal Workstations : Progress H Event sponsors Conference organised by
Program Analysers : Rainbow EXESOFTWARE iW I ] A L
Technologies : SAS : Scientific F U T U R E S

Exploring Software Development

Computer Services :

Computers : Seer Technologies : Vendor sponsors

Siemens Nixdorf : Software Futures : 48 Texas PROGRESS cA may
Soft ToolRack : Sybase : Symantec : INSTRUMENTS s o F T W A R E 3o sf

SystemsFX : Texas Instruments : Event organised byIn terac t ive Exhib i t ions L t d .
Unisys : Westmount

> CIRCLE NO. 936



Announcing a Major New Upgradeof CommLib

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!
Somefeatures of CommLib 5.0:
Q Level 2 device-independent C functions for these drivers: MS Windows,

Greenleaf Standard, Fast,Smart, Digiboard,Smart Arnet, Smart Star Gate,
Sparkle, BIOS, Extended BIOS, Polled, MODEM Assist, FOSSIL
NEW! Support for WIN-32 API and 32bit DOS extenders
NEW! Support for Windows NT
XMODEM, YMODEM, ZMODEM, Kermit,ASCII, many options
NEW! Support for Compuserve B+
Unlimited number of ports for ISA,EISA, MCA

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

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

Greenleaf CommLib 5.0

Only £259 excluding delivery
and VAT

No royalties
90-day money back guarantee

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

0566 86037
FAX 0566 86147
BBS 0566 86925

Citadel Software Ltd
Coombe, Trewen, Launceston,

Cornwall PL15 8QF

GREENI.EAF
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Introducing Greenleaf ArchiveLib
Experience the power to compress and
store data from 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
a l l data. Complete control over format
of archives.
Many extras for Windows
programmers.
ArchiveLib MajorFeatures:

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

© Extensible through plug-in
compression classes
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

Q Wildcard expander class is also useful
for general purpose application

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

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

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

Only £229 excluding delivery
and VAT

No royalties
90-day money back guarantee

B 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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OOP

Beyond a browse
Back in the mists of July 1994,Paul Richard‑
son may have started youWalking theWeb.
I will now take a step further. In this article I
will focus on World Wide Web forms and
how to write PC executables which work
with the NCSA h t t p d web server, using
the Common Gateway Interface (CGI). Sup‑
pose, for example, that you have put up
some informationon the Web and nowwant
feedback on your pages from the lucky re‑
cipients out there in WebLand. This is what
PizzaHut is doing in the USwith it’s experi‑
ment in which you can order direct from the
Web.

Runningabusiness from theWeb brings
up other considerations. For instance,
should you ask for credit card details on
your forms? The jury is still out on this.
However, although internet traffic can obvi‑
ously be intercepted, so too can, for exam‑
ple, telephone calls.

There is more to the
Web than just browsing
it. Chris Cant explains how to
build interactiveWeb forms as
executable URLs. This month

with DOS...

Is there anybody out there?
If you want feedback, of any kind, on the in‑
formation you post up on the Web then you
need forms. These are supported by most
browsers and servers. As can be seen in

EXE FormDemo
Welcome to PHD's demo of aWorldWide Web HTML form for EXE

Choose a meal: ie kebab and C h i p s

Choose your condiment: [Ix Salt <xVinegar= Brown Sauce
Howare you going to pay: ¢. Cash (~ Cheque @In kind

a e )
Enter your phone number: [0161 445 1650 ]

27? R i p p i n g h am Road
W i t h i n g t o n

Enter your address: |Manchester M20 3FX

‘Order c h i p s
Delivery within the week.

Enter your name: [Chris Cant

Contact Chris Cant, PHDComputer Consultants Ltd <canf_c@nsa.bi.cc
Figure 1 -An exampleform viewed in Mosaic
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Figure 1 you can have fill-in text fields, list
boxes, radio buttons and check-boxes.
There’s always a push-button to submit the
form for processing. But before we let our
imaginations run awry with the potential of
our own web form we had best get up to
speed on Hyper Text Mark-up Language.
Remember that this is the method used to
write pages for the Web. HTML is plainAS‑
CII text, but marked-up with tags in angle‑
brackets. Local browser software will
receive HTML (and other types of informa‑
tion) and show it on the display in the way
that we have set it up, for example using the
fonts thatwewant.
Remember also that URL stands for Uni‑

versal Resource Locator. For the most part,
we will be talking here about URLs that re‑
fer to HTML pages or PCexecutable URLs
that returnHTMLpages.

Figure 2 shows the HTML for the form
in Figure 1. It must be said, here and now,
that forms are not the be-all and end-all of
user interface design. In HTML there is no
way to specify that a field is an integer or
date, or even that it should not be empty.
Worse, if our eventual executable detects an
empty field and returns a suitable message,
then when we get back to Windows Mosaic
it will have sagely decided to clear the form
of any user input. There is a dubious tech‑
nique to get round this problem, described
later. So, normally the user has to get it
right in one fell swoop. Mosaic also does
not allow tabbing between fields, short-cuts,
and other Windows niceties. Onmy screen,
check boxes and radio buttons do not look
too good. Having said this, Web forms do
provide away of getting simple information
from the rest of the world from whatever
computer is being run.

Jolly good form
Buildinga form is relatively easy.We can set
up namedfieldswith default values. Once the
form is filled in the results are sent (by one of
twomethods) to our programas

fi e l d n ame = v a l u e

If a field name is repeated then it can be
sent twice. Blank text fields have

fi e l d n ame =

sent. For check boxes, if the box is selected
then the default value is sent; otherwise
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even fi e l d n a m e = i s omitted. W e can im‑
plement group radio buttonsby giving them
the same name, but different values. The
browser handles the rest.
For each form, anACTION parameter to

the tag specifies which URL should be run
to process the results. We will normally
want to have an executable to cope with the
results of our form. However,at this stage it
is worth noting that we can specify a PC ex‑
ecutable as aURL.When the user requests
such a URL (or links to it) and the program
is run, output is sent back to the browser for
viewing. This output is normally HTML, but
we can send back any MIME type that the
browserwill accept.

Readingdemons
For forms to be of use we must be able to
publish ourWeb pages andwrite a program
to receive the form results. For PC Win‑
dows 3.1, this currently means running
NCSA’sh t t p d (hyper-text transfer protocol
daemon), available at
f t p . n c s a . u i u c . e d u i n directory
/Web/ncsa_httpd/contrib/pub/pce
/win3/winsock/. The equivalent for NT,
HTTPS, i s available a t emwac .ed .ac . uk
i n / p u b / h t t p s / . However I have not
checked whether the CGI executable for‑
mat works in NT. On a 486DX/66 with 8
MB RAMapproximately 8 requests per sec‑
ond can behandledby h t t p d .

h t t p d is highly configurable. We can
set up the IP port and basic directory tree
that is visible, along with aliases to other
parts of the file system. If adirectory’s index
file is not available h t t p dcan automatically
generate attractive directory listings as an
HTML page. There is fairly comprehensive
access control, with users and groups of us‑
ers allowed access to the whole service, or
on a by-directory basis. There is also log‑
ging of errors and accesses. h t t p d picks
up the list of MIME types that it can serve
to the world. And yes, that’s the same
MIMEas used by the mail system to send
messages of different types, eg text, audio,
etc. (HTMLis one of these MIMEtypes).

To be of any use, your PC must have a
permanent connection to the world. If you
use a dial-up service then you cannot have
people dialling you back in. Some service
providers allow you to put up pages on their
host, possibly charging for the service.That
said, you can reference h t t p d running on
your own PCto do the testing. However you
could set up a free-standing system on your
local network. Evena serial link between
two PCs will do. Having a good server and
browser could almost make it worthwhile
setting up TCP/IP on your network just for
local information dissemination and collec‑
tion. Alternatively, you could publish your
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<HTML>

<HEAD>
<T ITLE> .EXE F o r m Demo</TITLE>
</HEAD>
<BODY>

<H1>.EXE F o r m Demo</H1>

.EXE</B><P>
<HR>

<H1>Chip Shop Order</H1>

Choose a me a l :
<SELECT NAME=meal SIZE=3>
<OPTION> F i s h a n d C h i p s
<OPTION> Hagg i s a n d Ch i p s
<OPTION> Ve g g i e kebab a n d C h i p s
<OPTION> Ch i p s o n l y
</SELECT><P>

Choose y o u r c o n d i m e n t :

S a u c e
<P>

How a r e y o u g o i n g t o p a y :

< P >

SIZE=30><P>
E n t e r y o u r a d d r e s s :

</FORM>

D e l i v e r y w i t h i n t h e week.
<HR>

</BODY>
</HTML>

< ! .EXE DEMO INDEX.HTM, PHD Compute r C o n s u l t a n t s L t d >

<B>Welcome to PHD ’ s demo of a W o r l d W i d e Web HTML f o r m f o r

<FORM ACTION=/phd-wegi/wincgi.exe/Chips METHOD=POST>

< I > P l e a s e e n t e r y o u r o r d e r f o r t h e c h i p shop :< / I><P>

<INPUT TYPE=CHECKBOX NAME=Condiment VALUE=Sa l t> S a l t
< I N PUT TYPE=CHECKBOX NAME=Condiment VALUE=Vinegar> V i n e g a r
< INPUT TYPE=CHECKBOX NAME=Condiment VALUE=

< INPUT TYPE=RADIO NAME=PayMethod VALUE=Cash> C a s h
<INPUT TYPE=RADIO NAME=PayMethod VALUE=Cheque> Cheque
<INPUT TYPE=RADIO NAME=PayMethod VALUE=K ind> In k i n d

E n t e r y o u r name: <INPUT TYPE= t e x t NAME=Name SIZE=40><P>
E n t e r y o u r p h o n e number : < INPUT T Y P E = t e x t NAME=PhoneNo

<TEXTAREA NAME=address ROWS=3 COLS=40> </TEXTAREA><P>
<INPUT TYPE=submit VALUE="Order c h i p s " > < P >

C o n t a c t <B>Ch r i s C a n t , PHD Compu t e r C o n s u l t a n t s L t d
</B><I>&1lt; cant_c@nsa.bt.co.uk> < / I>

B r o w n S a u c e " > B r o w n

Figure2- HTMLused to createform
Web pages on a Sun, but run a PC ex‑
ecutable onaseparate PCrunningh t t p d .

Get the post
There are two methods of reporting form
results. The older form is GET, where the
results are appended to the actionURLafter
a question mark. This is known asa query.

EXE: The SoftwareDevelopers’ Magazine

So if you have one field, Name, which has
‘Chris’ in it, and another S e x with ‘Male’,
then
?Name=Chris&Sex=Male
is appended to the URL, where = and« are
the other crucial delimiting characters.

To make sure that the query gets
through, we have to encode some charac‑
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ters so that they are not lost. For example,
spaces are turned into ‘+’ signs. Other char‑
acters are encoded in hex so that an amper‑
sand in a field is encoded as the three
characters ‘%26’. Other wacky characters,
including the pound sign, are encoded as
their Windows ANSI character set value. Al‑
though the user will see this encoding in
the URL that your browser shows, the serv‑
er usually does the decoding before pre‑
senting the information to your program.

As you can imagine, a URL can become
pretty big with this method. I recommend
that you use POST. This sends the data
separately from the URL although it is en‑
coded in the same way. We'll see how to
pick up the information later.

PCExecutable URLs
The URL that is run when a form is com‑
pleted has the same job as the URL for re‑
turning results to the form. It must provide
a response to the browser, except the pro‑
gram has some extra input informingyou of
what the user said.

We can add parameters, even to ordi‑
nary references to executables as URLs. If
wehaveanexecutable URL of

h t t p : / /wwwexe/dynamic.exe

we can pass it sub-directories and queries.
Sub-directories are obvious.Wejust say

/wwwexe /dynamic .exe /op t ion1
and our program will receive ‘/option1l’ as
its L o g i c a l P a t h parameter. Queries, as
noted above, comprise a question mark fol‑
lowed by any parameter(s), which must be
encoded asdescribed above. For example

/wwwexe/dyamic.exe?pound+sign=%A3
Our programwill receive a query both as

a command line argument and asits Q u e r y
S t r i n g parameter.

Together, these provide two different
methods of passing parameters to a pro‑
gram. This is a useful technique when one
program is reused. We can tell where it is
called from by seeing which parameters
have been passed. For forms, I would sug‑
gest only using sub-directories in the AC‑
TION URL. This is partly because queries
can be used for GET results, but mainly be‑
cause the image map support, described be‑
low, always returns its results using aquery
string.

DOS Executables
The first type of executable is aDOS pro‑
gram, run in a DOS box by h t t p d from
Windows. The documentation only refers to
running batch files with the DOS COM‑
MAND.COM processor but you can run or‑
dinary executables aswell.
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#include A
#inc lude -h

m a i n ( i n t a r g c , c h a r * * a r g v )
{

c h a r * OFname =

F I L E * hOF = f o p e n ( OFname,
i f ( hOF==NULL) r e t u r n 0;

f p r i n t f ( h o r ,
Sample DOS C G I P r o g r a m / t i t l e \ n \
h l S a m p l e DOS C G I P r o g r a m / h 1 \ n \

f p r i n t f ( h o F,
f o r ( i n t a rg=1 ; a r g a r g c ; argt++)

f p r i n t f ( h o F, " “argv [%d] =

" “ a r g e  =

c h a r * CFname =
f p r i n t f ( h o r ,

[*

F I L E * h C F =
f o r ( ; ; )

{

f o p e n ( CFname, " r " ) ;

c h a r b u f [ 8 0 ] ;
i f ( f g e t s ( b u f , 8 0 ,
f p r i n t f ( : h o r , "%s",. b u f ) ;

}
f c l o s e ( h C F ) ;

*if:
f c l o s e ( h O F ) ;

r e t u r n  0 ;

g e t e n v ( "OUTPUT_FILE") ;

" w " ) ;

" C o n t e n t - t y p e : text/htm1\n\n\

The f o l l o w i n g d a t a was r e c e i v e d : H R \ n " );

s d . \ n " ,  a r g c ) ;

% s . \ n " , a r g , a r g v [ a r g ] ) ;

g e t e n v ( "CONTENT_FILE") ;
"HRH2Content fi l e is %s/H2\n", C F n a m e );

hACF)==NULL) b r e a k ;

Figure3 - The simplest workingDOS CGIprogram

h t t p d writes a temporary batch file
which sets various environment variables
and then calls our DOS executable or batch
file. If our form uses the GET method of
transferring information, then the whole of
the encoded query (eg
Name=Chr is&Sex=Male&Pound=Sign
+%A3) is passed as the first argument to
our program. Alternatively, if we are using
the POST method then the same informa‑
tion is placed in a temporary file and we are
passed its path in the CONTENT_FILE en‑
vironment variable. However I found that I
got a sharing exception whenI tried to read
this file. Butthe code in Figure3 is aDOS C#‑
programwhich does work, although I havehad
to comment out the part which references the
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content file, for the above reason.
The program was compiled with the

Zortech C+ 3.1 compiler, but I am sure any
other C++ (or C) compiler will work fine.The
output is written to the file whose path is in
the OUTPUT_FILE environmentvariable.

Windows to come
In the next issue I will discuss the Windows
Executable version, which, incidentally, de‑
codes the form information itself. I will also
explain the required format for the o u T ‑
PUT_FILE output file.

a
Chris Cant can bereachedbyemail as
cant_c@nsagw.nsa.bt.co.uk.
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EXE C
report

Watcom C/C++ 10.0
features in this third
instalment of the EXE C++

compiler report by Rhea
Laboratories.

What really sets Watcom
above the rest is that its

Vol 9-Issue 9 February 1995

OOP

ompiler
-Part I I I

With the best of intentions I did promise
last month that this would be the final part
of the report. But my best intentions seem
to have gone astray. So this month I will
tackle Watcom’s latest offering. And I won’t
make any bold promises for next month.

The Watcom C/C++ 10.0 compiler is the
first from the company to provide a Win‑
dows-hosted IDE. Watcom certainly prom‑
ises the sun, moon and stars on the box! In
a single product you get a compilation sys‑
tem hosted under DOS, Windows 3.x, Win‑
dows NT or OS/2 v 2.x, capable of
generating code for 16-bit DOS, 32-bit DOS,
16-bit OS/2 1.x, 32-bit OS/2 2.x, 16-bitWin‑
dows 3.x, 32-bit Win32s, Windows NT,
Novell NLMs and AutoCad ADS/ADI. No
other product supplied to us offered such a
complete range of development environ‑
ments and support.

Since shipping this version to us, Wat‑
com has also released a 10.0a patch set.
However the patch was not made available
in time for the review.

Apparently ANSI
The C++ language implementation supports
both templates and exceptions. It appears to
be based upon the draft ANSI standard. I
say ‘appears’ because Watcom does not pro‑
vide a language reference manual among
the otherwise fairly comprehensive online
documentation. Watcom has included sev‑
eral Microsoft-compatible language exten‑
sions to support the Intel 80x86 segmented
architecture. These include:

far, huge, based,
__se l f ,s e g m e n t .

It has also added some language exten‑
sions to support low-level code develop‑
ment. These include _i n t e r r u p t
routines and inline assembly facilities. The
__expor t modifier is alanguage extension
that explicitly exports the object being de‑
fined from a DLL. It reduces the role of the
module definition file. Furthermore, the
compiler can automatically determine the
type of function prologs needed for func‑
tions defined a s _ _export. Although Wat‑
com does support multiple threading for NT

n e a r ,
segname,
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and OS/2, I could find no equivalent of Mi‑
crosoft’s __dec lspec( th read) declara‑
tion modifier to allow the use of static
variables created on a per-thread basis.

IDE adrag
The Watcom system is simple, basic and
undemanding. The IDE is a standard Win‑
dows MDI application. It allows only one
project to be open at any time, but does al‑
low a project to contain multiple targets
which may be of different types. Soit’s eas‑
ier to develop and track a product develop‑
ment which contains a couple of EXEs and
two or three support DLLs.

The source file editor is another stand‑
ard MDI application. It is perhapsa little
primitive when compared to MSVC 2.0, and
quite frankly looks dated compared to the
newest products such as the forthcoming
Symantec C/C++ 7.0. The only browsing fa‑
cility here is £ g r e p , which is of limited use
if all source files are not in the same direc‑
tory. The syntax colouring is set through an
on-screen palette by dragging a colour to a
syntax element. All elements of that type get
recoloured. Of course, to do it properly, you
need an artificial source example guaranteed
to have one of every type of syntax element
on-screen at once; I hadn’t, so I ended up
scrolling up and downa source file to get
what I wanted. Frankly it felt a little gim‑
micky. I could hear a designer saying ‘let’s
put some drag& drop in heresomewhere.’

The tool bar is fixed at the top of the
screen and cannot be moved or customised.
When you double-click any file shown in a
project target window, the corresponding
editor (source editor, dialog editor etc) is
launched showing the file selected.

Watcom provides a separate graphical
source/class browser and it’s rather neat.
But like so many of these tools, it depends
on a database that is only created after a
largely successful project build. And while
you can access the source editor from
within the browser, I found no automatic
way of accessing the browser from the IDE
or source editor.

The graphics image (bitmap) editor is
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a n g u a g e

Programmable
Graphs

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

Now Graphics Server 4.0 is here.

By accessing the ‘property pages’, this new feature
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straightforward and easy to use. Unfortu‑
nately it has an annoying cosmetic in the
size/placement of captions that gives it a
vaguely ‘hurried’ feel. Double-clicking a re‑
source file brings up the standard source
editor showing the .RC source. This is sur‑
prising, since there is areasonable resource
editor included, but that must berun from a
menu option or directly from the program
manager. It gives the producta ‘bitty’ feel,
more like a collection of tools than a prop‑
erly integrated Windows or NT develop‑
ment suite.

The dialog editor is again, rather basic. I
still haven’t found away of making the snap‑
ping grid work. The dialog box is stuck at a
grid granularity of one by one and won't ac‑
cept any changes. And there are no align‑
ment shortcuts such as ‘make the left edge
of this button align with the left edge of this
one’. Another problem I encountered was
lack of sensible defaults. For instance a but‑
ton can be resized from a single point up‑
wards. But there is no ‘default’ size from
which it starts. What this means is that all
cosmetics have to be done by eye, with the
mouse, and avery careful eye on the coordi‑
nate display. It works, but I wouldn’t want to
developa lot of user interface stuff with it.
Frankly, it explains a lot about the slightly
‘off presentation of the installation program.

Thread of evidence
The standard C library routines seem to
contain most of the common MS extensions
for BIOS and DOS manipulation. The com‑
piler includesa set of class libraries, includ‑
ing the standard C++ i o s t ream handlers, a
set of Container exception classes, a set of
Container classes (Hash, List, Queue, Skip
List,Stack and Vector) anda String class.

It also includes the Microsoft MFC
classes; the 16-bit version is MFC 2.5, but
the 32-bit classes are only at MFC version
2.1. Watcom has not (as yet) updated to
MFC 3.0 for the 32-bit NT developers,
which makes developing multithreaded
MFC applications difficult if not impossible.
I suspect that MFC 3.0 may require the use
of__declspec ( t h r e a d ) variables for its
multi-thread support.

For the sake of DOS
Watcom does still have support for DOS‑
hosted development, unlike some of its
competitors. It includes the misleadingly
named vi editor and aDOShosted debug‑
ger. Of course these look primitive when
compared to the Windowshosted tools.
Still, if you’re doing serious DOS develop‑
ment, it’s a lotbetter than nothing.

The Watcom vi editor is a fairly conven‑
tional DOS CUA-like editor, with all the ex‑
pected block mark/move stuff, but of
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ntibutten Jib
1D] Win32 [NT] Library [.lib]
Source files...

> (CPP) [sw]
9..\BOX.CPP_
9. \DRAWROOM,CPP‑
S.,.\FURNITU.CPP.

>  ( d i l )
ont 3d.dll

>  ( l i b )
Obutton.tib

B [.1c)
©,,\draw.rc

IDE Log

f c ]9..\btnwin.c

w r e..\draw.rc-bt=nt-1=f\watcom\samples\ide\;F:\WATCOM\h;FAWATCOM\h\nt -q -ad-r -fo=draw.res
wbrg @draw32.cbr
|WATCOM Browsing Information Merger Version 1.0
Copyright byWATCOM International Corp. 1994, 1994.All rights reserved.
'WATCOM is a trademark of WATCOM International Corp.

Verifying Input...done
Database f:\watcom\samples\ide\nt\draw32.dbr already up-to-date
wlib -q-n -b draw32.imp nt_3d.dil
Iwlink SYS nt_win op md all op st=8192 op maxe=25 op q op symf @draw32.1k1 ee

q-ad -s0 draw.res draw32.exe

Open existing project

Figure2 - Watcom’s IDEis not the most modern...

course no pretties like syntax colouring,
and no facilities for compiling or building
from within the editor. You have to build
your own makefile and compile/build from
the DOS prompt like they used to do in the
bad old days before sexy GUI IDEs. It’sall a
bit primitive by today’s standards and you
wouldn’t really want to do the development
process DOS-hosted.

Hell for bugs
With every product I’ve reviewed so far I
have come across one brilliant feature that
really shines. Watcom’s is without doubt its
Windows debugger. It really is kind of nice.
Standard MDI , no fuss, not too many frills.
Good solid facilities to view source and as‑
sembly, stack, variables and memory at an
address. It can single step and step across
functions, set breakpoints and watches and
freeze and thaw threads. However there are
no remote debugging facilities, either by se‑
rial link or network,which is surprising in a
product of this level.

The features I have described, apart
from, thread debugging, are all pretty much
standard in debuggers. What really sets
Watcom above the rest is that its debugger
can ‘undo’ the effect of instructions.You can
set a breakpoint at the point where you
think something has gone wrong and step
backwards watching the symptoms of the
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bug ‘undo’ themselves. Step forwards, back‑
wards and get a much clearer view of the
development of the problem. The number of
instructions you can ‘undo’ is limited by
available memory. But in most applications
it probably wouldn't needto be very large.

It can also note the current execution
point and ‘replay’ execution from the start to
that point (which may have been saved on
disk from a previous day’s debugging ses‑
sion). At last, someone has realised that
some bugs are sufficiently complex that you
can’t get them fully debugged in a single
session! And you can scan down the stack,
looking at the point where the current rou‑
tine was called from, see its local variables,
and so on, all the way back down to
main/WinMain.

The DOSlevel debugger is written as a
conventional DOS CUA-style application. It
seems to be a close matchto the facilities of
the Windows debugger, (complete with roll‑
back etc) and looks quite well-behaved.

Megabytes...
The version supplied came on a CD-ROM,
with all documentation except the Getting
Started guide, which is also on CD. CD‑
ROM installation is strongly recommended.
A floppy version is available, but I wouldn’t
want to use it. I estimate it is about 62disks
worth.The minimum system requirement is
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an 80386 or higher processor, with at least 8
MB of RAM. But 16MB or more of course is
requiredfor development underWindows NT.

A full installation of an NT development
environment to develop for DOS, Windows
and NT took 5 to 10minutes, depending on
the options selected. Watcom allows a range
of installation options, as usual, from ‘run
most of it from CD-ROM’ to a complete disk
installation. Disk space required can range
from 15 MB to over 170 MB depending on
what options you installon your hard disk.

The installation program is straightfor‑
ward and simple to use, butvaguely unsatis‑
fying. If you don’t want the compiler
installed in its default location, you have to
type in the new drive/directory. There is no
browse facility. There is no advance warn‑
ing of the amount of disk space your se‑
lected installation options are going to need
either. And some of the dialogs have a
‘rushed’ feel to them, with text entry boxes
cramped unnecessarily on top of the but‑
tons just underneath.

Annoyingly, when the copying part of
the installation was mostly complete, the so‑
called ‘progress bar’ just sat on the screen,
showing 100% complete, with the only avail‑
able control being a Cancel button, which I
was reluctant to press.

Documentation
The online documentation is detailed and
comprehensive, apart from the earlier-men‑
tioned lack of a language reference manual.
Watcom will supply (at a price) full printed
reference manuals. These include a Watcom
CLanguage manual and Bjarne Stroustrup’s
book, The C++ Programming Language.
Well, I suppose it’s more honest than watch‑
ing other authors desperately trying to para‑
phrase Stroustrup’s work without infringing
copyright, but I can’t help feeling cheated,
somehow...

Printed documentation includes a User’s
Guide, a Tools User's Guide, a Programmer's
Guide, the Debugger User’s Guide and the C
and C++ library references. There is also
the Graphical Tools User's Guide a Program‑
mer’s Guide and aguide to the linker.

Online help is available for the Windows
API, the Win32 API MFC 2.1 library and
MFC technical notes. Help for all the tools
and utilities is also available. Actually, the
manuals and help files seem pretty good.
Most of the Windows and MFC stuff ap‑
pears to be straight Microsoft relicenced.
My one criticism here is that although the
User's Guide, Programmer’s Guide, Linker
Guide and Tools Guide seem to cover the
ground adequately it is with an absolute
minimum of diagrams. The IDE help file is

rather better, with reasonable screen captures
for the most important things. But I felt that in
the absence of printed documentation, it could
usefullyhavegone even further.

Conclusion
Watcom C++ really has agood feel to it, i f a
little clunky in places, with a slight feel of a
kit of tools bolted together rather than hav‑
ing been redesigned ‘from the ground up’
as an integrated development environment.
There is reasonable power but it is not the
most modern-looking product on the mar‑
ket.There have been some apparent slips in
the design of the integration making it a lit‑
tle uncomfortable, but with few apparent
real problems, and one outstanding virtue,
the debugger.

If you’re wanting to develop cross-plat‑
form in a serious way, or if you still want to
develop large DOS applications, it’s well
worth a close look. And if you're getting
stuck ona really weird bug, consider it just
for the debug rollback facilities. a
This article is basedon a special report com‑
missionedbyEXE magazine andproduced
byRheaLaboratories. Thefull report is
pricedat £35for the Technical version and
£70for the Management version. Ring
Suzanne Chamberlain on 01712875000for
details.

a
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SOFTWARE TOOLS & TECHNIQUES

Keywords,
old and new
Inits long history,C’s Pp
vocabulary has been KAZ

enriched with new terms.
Some are keywords, some are
reserved identifiers.Francis
Glassborow explains how to

avoid the pitfalls of this
namespace pollution.

Keywords are the essential core of any com‑
puter language. They are the building
blocks throughwhich the entire language is
constructed. Yet, during the 15years of its
existence, very few extra keywords have
been added to the original very slim set in
K&R. However, a large number of reserved
identifiers have been added via the ISO C
Standard Library. Also, many other identifi‑
ers havebeen reserved for future use.

Sorry, it’s reserved.
The main issue of this months column is
the newkeywords being introducedby C++.
However, before I begin, I would like to
cover briefly the issue of reserved identifi‑
ers. C separates its namespace into a num‑
ber of disjoint sections and then provides a
minimalist set of hiding rules. For example
tag names ( s t r u c t , u n i o n and enum) are
distinct from other identifiers.This leads to
a certain amount of reuse of names, nor‑
mally to the profound confusion of all con‑
cerned.Forexample:

t y p e d e f s t r u c t example
{ i n t examp le }

examp le ;
is enough to confuse anyone, yet I have
seen similar pieces of code in print.

C++ unified most of the C namespaces
and then added a more complicated set of
hiding rules to handlesome of the problems
such as new user-defined typenames. Hav‑
ing ensured the maximum potential for
namespace pollution it then had to intro‑
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duce a new mechanism. But that subject is
a whole article in itself.The important point
is the result that, in the context of C++, re
served identifierswill bemuch less invasive
than they are in C.

C, and to a lesser extent C++, has avery
invasive use of reserved identifiers which
provide things that are not supplied by key‑
words but probably should be. That is, the
language designers did not want to add
them to the grammar of the language. The
pre-processor is used to provide meanings
for these non-keywords. Despite popular
opinion to the contrary, such things as
size_t and wchar_t can be provided by
#defines in C ,instead o ft ypede fs .

Small is beautiful
C is very proud of how small a set of key‑
words it needed and does everything it can
to keep the set small. Any proposal to intro‑
duce a new keyword immediately runs up
against the cry ‘It will break existing code.’
Fortunately this has not been too serious a
handicap to C. However, in the context of
C++ it has been close to a disaster as it en‑
couraged the overloading of keywords with
context based meanings. s t a t i c is prob‑
ably the classic but other words have suf
fered. Perhaps more important is the
damage caused by reluctance to consider
newwords to handlenew facilities.
None-the-less, pressure has built up to

introduce extra keywords and a consider‑
able number of them have been added. All
C++ programmers rapidly become familiar
with the early introductions such asc l a s s ,
n ew and d e l e t e . I t i s worth noting that
both new and d e l e t e suffered from the re
luctance to introduce more than a minimal
number of extra words to the language.
Both are simultaneously keywords reserved
words for user modifiable functions. The re‑
sulting confusion between o p e r a t o r new
and the n ew operator will plague C++ pro‑
grammers for generations to come.

I want to focus for the remainder of this
column on keywords that have been intro‑
duced into C++ during the last couple of
years. Not all have been implemented in
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common compilers and some may even be
changed again. So most should be avoided
except for use in code compiled with acom‑
piler that understands their meanings as
keywords.

Fear of breaking the existing
C’s habit of providing extensions to its type
systemvia the preprocessor #defines or by
typedefs is notadequatewhere overloaded
functions or operators need to distinguish
types. The outstanding example of this is
wchar_t. In C++ this must beeither agenu‑
ine builtin type or provided via a distinct
built-in type which cannot be confused with
any of the integral types. Currentlywchar_t
is a built-in type though there is a proposal
that we should provide a new type l o n g
c h a r and then use t y p e d e f t o support its
use aswchar_t. This is asmall technical is‑
sue that neednotconcern ushere.

True or false
The introduction of b o o l asa built-in type
is likely to have repercussions on some ex‑
isting code. Fear of these repercussions
long delayed the decision to make b o o l a
keyword but, very late, common sense won
the day. Pulled in with this new keyword
are t r u e and f a l s e . There i sstill some ar‑
gument about how these values should be
printed as output. The easiest interim fix is
to add
enum b o o l { f a l s e , t r u e } ;
to your code. When your compiler is re
vised to accommodate the new keywords it
will tell you, noisily. Deleting the enum
should bring the code into line. No doubt
some subtle points may still have to be tack‑
ledbut I amcurrently unawareof any.
We mentioned m u t a b l e in an earlier

column, but just a reminder: this type quali‑
fier (the others are c o n s t and v o l a t i l e )
allows a data member ofa class to be speci‑
fied as changeable even in a c o n s t in‑
stance of the class.

Other type issues
Those of you using an up-to-date compiler
may be aware of the new casting mecha‑
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nism. Currently this requires four key‑
words: - const_cast, dynamic cas t ,
s ta t ic_cast and r e i n t e r p r e t _ c a s t .
None of these is likely to clash with identifi‑
ers in previous code though it would be nice
to have a tool that would check legacy code
for possible problems resulting from both
these and other more dangerous new key‑
words.
The fifth keyword introduced with these

was t y p e i d . I think that will b e the even‑
tual spelling but I won’t be too amazed if it
gets changed to t ype_ id . The purpose o f
this keyword is to allow an executable to
check if the type of one object matches an‑
other. I almost wrote ‘exact type’, but there
is an ongoing debate as to whether c o n s t
and v o l a t i l e (also mutable?) are part of
a type or not. One point on the pro side is
that c o n s t and v o l a t i l e can b eused for
overload resolution (I think this is a serious
flaw in C++). A side effect is that storing in‑
formation about c o n s t and v o l a t i l e
qualification for runtime access would add
serious complexity to anexecutable’s code.

Resolving name clashes
The growing problem with clashes between
identifiers in different libraries is being re‑
solved, though there is still a lot of detail
work to be completed, via the concept of
namespace. To support this concept, the
keywords namespace and u s i n g have
been added to the language.A consequence
of this work is that you should restrict the
use of the global scope operator to places
where it is essential. In the context of a
namespace the global operator may have
unwanted effects.
There will be a number of namespaces

provided to handle the Standard Library
and the consequential reserved words. This
will continue the concept of encapsulation
all the way to reserved words themselves.

Hot from the most recent WG21/X3J16
meeting is the introduction of the keyword
t ypename t o fix up a problem with parsing
template classes where an ambiguity could
exist asto whether aname was an identifier
for a user defined type or for something
else.

Salvation at last
The same meeting which agreed to intro‑
duce t y pename fixed the long standing
problem that single parameter constructors
also implicitly provide user defined type
conversions from the type of the single pa‑
rameter to the constructor type. Experts
know that these area self inflicted disease
in any code. The problem is so bad that
many have quite ugly hacks (some of them
called ‘elegant solutions’) to avoid single pa‑
rameter constructors.
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Those of us who dislike hacks (ugly or |
otherwise) have recently increased the
pressure to fix this problem. Many solutions
have been p r o p o s e d . Not breaking existing
code ruled out most of them. It became
clear that anew keyword would be the only
reasonable route (though someone wanted
to recycle the almost defunct au to ) . In the
end i twas decided that e x p l i c i t could b e
safely introduced asakeyword without risk‑
ing silent damage to existing code. It means
that future parsers should treat any prior
uses o f e x p l i c i t a s errors which will
have to be fixed. I'll provide more precise
details when I have them.

Alternative spellings
Quite some time back, C++ decided to sup‑
port alternative spelled out versions of a
number of operators because some of them
caused problems for some language specific
keyboards (notably but not exclusively that
used by the Danes). The following have
been keywords of C++ for almost four years
though many compilers still do not recog‑
nise them: b i t a n d , and , b i t o r , o r , x o r ,
c omp l , and_eq, or_eq, xor_eq, n o t ,
a n d not_eq.

Personally I find code using these diffi‑
cult to read and I would strongly advise pro‑
grammers to avoid their use. Though some
will probably find them attractive as they
will no longer have to remember, for exam‑
ple, if &&is abitwise and ora logical and.

If you find such use seductively attrac‑
tive let memention a short program written
one evening by a small group of technical
experts during the recent WG21/X3J16
meeting. They managed to write a program
that contained 25 consecutive keywords, all
different. Obfuscated C has nothing to com‑
pare. I am not sure how we should feel
about the fact that two of the main perpetra‑
tors of this monster were UK technical ex‑
perts. Of course if you were allowed to
re-use keywords much longer expressions
would be possible.

Towards better style
As you can see it’s not the introduction of
new keywords that will make C and C+
code clear and readable. So in a future col‑
um n I' l l concentrate on programming style.
How to write, today, good programs in C++
which will be able to take advantage of the
new additions to the language. =

Subscriptions: individual£14, student £7,
corporate £75, Overload & C++ SIG£15
(+ACCUmembership). For further informa‑
tion about ACCU write to Francis Glass‑
borow, 64SouthfieldRoad, Oxford, OX4
IPA, ring0865 246490 or emailfrancis@ro‑
binton.demon.co.uk.
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If you are developing analysis systems,
EIS, Decision Support Systems or MIS
then you should read further.

I f you are finding that ex is t ing tools are

limiting rapid development and delivery of
these applications in single or client/server
e n v i r o n m e n t s then you should read further.

If you wish to utilise your existing
development tools to c o n n e c t to the m o s t

powerful analytical database available today
then you should read further.

Dr EFCodd, the father of RDBMS in a
recen t r e p o r t suggests that RDBMS alone is
n o t enough and introduced the concept of
‘On-Line Analytical Processing’ (OLAP).
He presented this concept to 600 s e n i o r IT
Executives at a s e m i n a r in London on 19th
October 1994.

Inhis white paper on T M I Perspectives,
Dr Codd points o u t that TM! Perspectives
was available 10years before his original
P a p e r was w r i t t e n and i t i s one o f the m o s t

powerful OLAP databases available today.

For a copy of Dr Codd’s White Paper or your
Introduction Version to TM I Perspectives and
how you can explore this technology,
please call 0171 625 5255

PERSPECTIVES
THE FIRST AND THE BEST

h o i s t !ies yee > )

239 Kilburn Park Road,
London NW6 SLG
Tel: (+44) 0171 625 5255

(+44) 0171 624 9404
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Donegles?
Buttons!
Plugs?

Get Serious About Software Protection.
When it comes to protectingyour Get Serious-Try it for Yourself
software, you need real solutions - not Findout why HASP is the fastest
gadgets. You needHASP® - the growing form of protection in the
ProfessionalSoftwareProtectionSystem. industry. Order your HASP
Quick & Easy to Implement Developer's Kit today.
Getting startedwith HASP isasnap.
Interfacesare available for most

The Professional's Choice

programming languages, andavariety
of installationoptions are supplied to
meet your needs and schedule.
TechnologyThat’s Tough to Beat
ASIC technology, sophisticated software and random North Aladdin Software Security Inc.

ti ‘1 5 " ¢ America ‐ Tel: (800) 2234277, 212-564 5678encryption algorithms are just a few reasons your F e e
products are safer when protected by HASP. E-mail: sales@hasp.com

; ; Intl.Office Aladdin Knowledge Systems Ltd.
DevelopedwithUsers in Mind Tel: 972-3-537 5795, Fax: 972-3-537 5796

Transparency. Compatibility. Connectivity. HASPwas om = e a e
‘ ‘ i lideveloped to performunnoticed.Whether installed Kigjen Syeomy UAL

ona PC, Mac or network, your end-users will never Tel: 0753-62266, Fax: 0753-62262
know it’s there. France = Aladdin FranceSA

Tel: 140859885, Fax: 141219056

member of 7‑ umDenmark Berendsen 39 577100 M Egypt Zeineldein 2 3604632 MiFinland 1D-systems 0 870 3520 M Germany CSS 201 278804
@Greece Unibrain 1 6856320 M™Italy Partner Data 2 26147380 M Japan Athena, 3 58 213284 @ Korea D a e - A2 848 4481

ttrunswith E Y E VOROSOrE New Zealand Training, 45666014 ™PolandSystherm61 480273 & Portugal Futurmatica 14116269 SouthAfrica D LeRoux, 11 886 4704
oe a Spain PCHardware, 34493193 ll Switzerland Opag 61 7169222 MlTaiwan Teco 2 555 9676 MlTurkey Mikrobeta 312 467 7504

A @Australia Conlab 3 8985685 lM Benelux Aladdin Benelux 080 782098 ™Czech Atlas 2 766085 M™Chile Micrologica 2 222 1388
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Speak to my agent
Agents are essentially Hs
software that works on KA24

your behalf. David Mery
reports on how they will make

computing power more
accessible in the future.

The Oxford Dictionary defines an agent as
‘a person who acts for another in business.’
But agents are not necessarily restricted to
humans.And since EXE is a software devel‑
opers’ magazine I have chosen this month
to write about agents in the software world.
Agents are not new. They were created and
studied in research labs since the seventies.
Although commercial products based on
this technology are just appearing. The
most talked about is the Telescript lan‑
guage created by General Magic, an Apple
spin-off (see the box below).

So who are these agents? You may have
already heard of them under another name.
Doug Riecken, in the July edition of Com‑
munications of the ACM listed several com‑
mon terms used to describe agents:
intelligent agents, intelligent interfaces,
adaptive interfaces, knowbots, knobots, soft‑
bots, userbots, taskbots, personal agents
and network agents’. And this list is not
complete. You could add ‘smart agents’ to it.

At least one of these terms should ring a
bell.Personalassistant was the term usedby
Apple, a few years ago, to describe Phil in
the futuristic video The Knowledge Naviga‑
tor. Phil was represented on screen as a
man’s face with a bow tie. He helped the
main character, a professor, and reacted to
situations by showing expressions.
He would be considered quite intelligent

and knewa lot about the professor. During
the video, Phil was managing the interac‑
tions between the professor and the com‑

paper.

Communications of theACM,July 1994,Vol. 37,No 7. Intelligentagents special issue.
Frames,November 1992,Number 14.An MITshort monthly publication.This issue is
about ‘theworld’s first symposiumon interfaceagents.
Intelligent agents, software servantsfor an electronic information world (and more), M.
Roesler& D.T. Hawkins,Online,July 1994,Volume 18Number4
Mobile software agents for control in telecommunications networks, S. Appleby and S.
Steward,BT.Technology Journal,April 1994,Volume 12Number2.
Learning interface agents, P. Maes & R. Kozierok, Proceedings of the Eleventh Na‑
tional ConferenceonAI,AAAIPress/TheMITPress, 1993.
Evolvingagentsforpersonalized informationfiltering, B. Sheth &P. Maes,Proceedings
of the 9th IEEEConference onAI for Applications, 1993.
Telescript technology: thefoundation for the electronic marketplace, General Magic white

Des objet aux acteurs 1982-1989: 7ans dereflexions,J.-P. Briot,LITP,UPMC, 1989.

Figure 1 - Findingagents
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puter, for instance screening incoming
phone calls or helping to find some informa‑
tion...
A better analogy comes probably from

MIT's Media Lab Director Nicholas Negro‑
ponte who sees anagent asanEnglish but‑
ler’ in the way, as in Apple’s video, he
answers the phone for you and knowswhen
you don’t want to be disturbed and what to
say to the caller.

Reaching into the future
Alan Kay another precursor in the fields of
agents gave one of the best descriptions
back in 1990 in a Byte article in which he
wrote, ‘in 10years, we will be hooked up to
more thana trillion objects of useful knowl‑
edge and no direct manipulation interface
can handle that. People are not going to sit
downwith a super SQL application and start
fishing around the entire world for things
that might be of use to them. Instead, inter‑
faces are going to be 24-hour retrievers that
are constantly firing away doing things.’

So an agent, knowing what you like to
read in a newspaper, will give instructions
to other agents working at the sites of sev‑
eral information providers in order to pre‑
pare your ideal newspaper every morning.
Or you could tell your personal agent when
your holidays are andwhere youwant to go.
Then it would organise the plane booking,
taxi to go to the airport, hotel etc. If the
plane is delayed it will automatically modify
the taxi booking and ask your alarm clock
agent to letyou sleepa little longer.

Asocial organisation
Traditionally AI takes human knowledge
and human reasoning as its model. The
agent approach takes its model more from
social organisation: how people or agents,
interact together. That’s why agents are
mainly,but not only, studied ina field called
Distributed Artificial Intelligence (or DAD).
Problem solving is viewed as a cooperation
between a set of agents. They form a com‑
munity of experts.

Probably the main thrust for agent tech‑
nology today and the reason for the first ap‑
pearance of commercial implementations is
the generalisation of networks and the mo‑
bility of users. Until recently PCand work‑
station software was essentially single user
software,working on its own, accessingnet‑
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RegardingThe Matter Of LowPriceMeaning LowFunctionality

Kiss Another Myth Goodbye.
THEMYTH

When application development tools first gained
acceptance, the products that offered real power were too
costly for many companies. As a consequence, people
believed if a tool was low priced, it wasn’t powerful.

THE REALITY
When Popkin released the original version of System
Architect in 1988, that particular myth was laid to rest.
It was the first product to offer high performance at a low
price. To this day, SA is the performance leader in it’s
category and yet, the price remains low. The savings are
especially evident when outfitting a project team. For a
typical 10-seat configuration, SA costs just a fraction of
other repository-based tools working under Windows® or
OS/2®.

SIMPLIFYINGA COMPLEX WORLD
SA makes y o u r job easier by support ing the major
structured, BPR (IDEF) and OO methodologies. You get

the benefits of the best repository-based data modelling
tool, plus the functionality of a comprehensive application
development environment. SA’s repository is extensible
and customisable, so adding n e w objects and properties is
a simple task.

Because SA Reverse Data Engineer is ODBC‑
compatible, you’ll beable to reverse engineer a wide range
of DBMS’ and RDBMS? including Oracle, SYBASE,
Informixandmany others.
UsingSA Schema Generator, you'll be able to generate

triggers and schema for the mos t popular RDBMS’. Plus
SA Schema Generator 2.0 has a new us e r interface,
making it easier to use than ever.

50,000 PEOPLECAN’T BEWRONG
That’s the number of satisfied System Architect users
worldwide. And it’s growing every day.

Don’t just take o u r word for i t . . .
© SystemArchitect from PopkinSoftware is evolving at a phenomenal rate. This product iswithout a doubt the
best value for developers on limited budgets, or for that matter perhaps on any budget... Comparing System
Architect to other CASE tools, it appeared to bethe easiest to customise and learn.99

CODE
PARTNEREm

-ApplicationDevelopmentTrends Magazine,June 1994

Ay SYSTEM ARCHITECT.
Available exclusively in the UK from:

RTGMLtd
118-120 Warwick Street Royal Leamington Spa Warwickshire England CV32 4QY

Tel: (01926) 450858 © Fax: (01926) 311833
The System Architect logo is a trademark of PopkinSoftware &Systems, Inc. All other brand names are trademarks or registered trademarks of their r e spec t i v e holders.

The PowerSoft Code Partner logo refers to Popkin Software & Systems, Inc.
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The first largescale commercial implementation
General Magic, an Apple spin-off, is working on two main products,
Magic Cap, an integrated platform designed for communication, and
Telescript, an agent based communication language. The Telescript
technology defines an agent language and a ‘Telescript engine’ to
execute these agents. Telescript caters for remote programming. In
General Magic terminology: an agent can go from one place to an‑
other. Agents can meet in a place or connect from one place to an‑
other.
A typical application is written in C or C++ for the business logic part
of the application and in Telescript for the communicating part.
Telescript is a dynamic OO language where all the data storage is
persistent.Telescript agents are interpretedby Telescript engines.
On September 28th last year, Sony announced the MagicLink Com‑
municator and AT&T, PersonaLink Services. The MagicLink imple
mentsMagic Cap for its interfaceandTelescript to communicate with
Telescript compatible services. Today this means PersonaLink. Ac‑
cording to Marc Porat, Chairman of the Board and CEO of General
Magic ‘Telescript technology will make electronic markets a mass
culture reality. The Telescript language is an agent-based language
that allows supply to find demand.’ This electronic marketplace, like
PersonaLink,is aset of placeswhere acustomer agent canmeetserv‑
ice provider'sagents.

Autonomous agents
Pattie Maes, assistant professor at the MIT Media Lab, is studying
autonomous agents. Her interest is in projectswhere ‘instead of user‑
initiated interaction via commands and/or direct manipulation. The
user is engaged in a cooperative process in which human and com‑
puter agents both initiate communication, monitor events and per‑
form tasks.’
She’s working on two experiments. The first one is an agent that
makes recommendations to the user on what to do with incoming
mail. For example, ‘read them’, ‘readthemurgently’, ‘bin them’... The
agent learnswhat to do automatically by ‘watching over the shoulder
of the user’. There is an initial training phase but the user never
needs to teach the agent explicitly what to do. The agent reports its
state (working, suggestion, unsure) and how confident it is in its sug‑
gestions (gratified,surprised,pleased, confused) bya set of icons.
The other project is a news filtering agent which assists the user in
the filtering of online news. In this project the agent needs to be boot‑
strapped by being trainedwith positive and negative examples of arti‑
cles to beselectedor not.

Fixedagents in the phone network
One group at BT Lab in MartleshamHeath,The IntelligentSystems
Unit, is prototyping a distributed set of fixed intelligent agents. They

will eventually have the responsibility for certain parts of the network.
The first goal is for agents to beable to negotiate in aconsistentman‑
ner and to interpret the status of the network and the aims of the cus‑
tomers. The service agents should be able to inform customers’
agents of all the new services proposed and update the information
whenever network conditions change. The second goal will be for
agents to control the real physical hardware directly to have a com‑
munity of agents in charge instead of acentral controller. When this
phase is reachedeachnetwork node should becontrolled byanagent
so i f anode fails, other agents can co-operate to healthenetwork.
The current phone networks, the POTS (plain old telephone system)
is about to saturate world-wide. Chris Winter, Senior Professional in
the Agent SystemResearchgroup explains ‘Wewant you to havecus‑
tomer agents.’ It will give BT the possibility to dimension itsnetwork
according to demand and soreduce the global cost of the infrastruc‑
ture while at the same time giving the opportunity to react faster to
new requests. Agents should reduce processing needs and control
traffic on the network while at the same time increasing it’smodular‑
ity and resilience.

BTMobile
Another group at the BT Lab is working onmobile agents. This group
is looking at agents from a completely different perspective. Stephen
Appleby from the system research division and Simon Steward from
the cybernetics group consider that for agents to be robust in a tele‑
communications network. ‘Thereshouldbenodirect inter-agent com‑
munication. The agents should be present in reasonably large
numbers and should be able to alter their task allocations and num‑
bers dynamically.’
Howcan agents communicate and evolve if there is no direct commu‑
nication? BT's solution is for agents to leavea trail by modifying the
state of the system that they control or leaving data in the nodes of
the network. In the system every agent is relatively simple so there
must bea significant number of agents to carry out tasks effectively.
This results in a gradual degradation of performance if agents die. In
fact the number of agents working is dynamic, some die or are killed
if there’s not much work to do and some are created when there is
more demand.
This type of agent is rather different to the ones in the other experi‑
ments described above. It is inspired by works carried out in the field
of robotics. Rodney Brooks from the MIT showed that the task of
building robots with a central complex processing unit is too com‑
plex. So instead, he’s working on developing lots of very simple, ‘stu‑
pid’, robots where ‘intelligence’ emerges from the society of these
agents. In this architecture competence levels are organised in ahier‑
archy of layers. This theory, also used as a model for the brain, is
called the subsumptionarchitecture.

works only to print or store information. It’s
now time for a more evolved use of net‑
works. Agent technology should facilitate
the creation of such software.

Agent-based software is often thought of
asbeing related to object oriented program‑
ming. The main difference is that the mes‑
saging protocol is independent of the
implementation and the function of the
agents. Since agents can evolve simultane‑
ously in a machine or in a network, actor
languages are particularly well suited to
code them. The actor model is simple.
Everything, code and data, is represented
by an actor. Only one thing can happen in
an actor system, an event. Each actor has
arole. It’s functions are triggered by mes‑
sages. Insteadof the inheritance hierarchy
of the classical object model, actors do not
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have classes. But when they don’t know
howto processamessage they delegate it to
aproxy.

Static or mobile?
So agents respond to events according to a
script. Within this framework there are two
very different types of agent, fixed and mo‑
bile.The second category seemsmore pow‑
erful but some organisation favour the first
type as they are frightened of rival agents.
Instead of sitting in your PC, mobile agents
can move to other machines, of service
providers for instance, and work there.
They will come back only when they have
finished their work. One big advantage of
this mobility is when communication is ex‑
pensive. Instead of having to connect regu‑
larly to see if the information you want is

EXE:The SoftwareDevelopers’ Magazine

available. You will only need to make two
connections: one at the start and one at the
end of the process. This result in an optimi‑
sation of the used bandwidth. It should
prove very useful when people start using
more wireless devices with a narrow band‑
width.

The awakening of agents
Evenafter 25years or soof research, intelli‑
gent agents are not yet the latest computer
revolution promised with every new tech‑
nology. Up to now only some researchers
working in related fields have been aware
or involved in the progress of agents. But
the arrival of agent based consumer market
products backedby large,well-known, com‑
panies might change the general level of
awareness. a
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3D Graphics Tools £115.00
3D Widgets £85.00
Agility for VB £149.00
Aware/VBX £110.00
Class: VBX £219.00
CodeBasic £129.00
CodePrint Pro £79.00
Crescent NetPak Prof £129.00
Crescent PDQComm £95.00
Crescent QuickPak Scientific £99.00
Crescent QuickPak Pro £140.00
Crescent VBDD Datadict. £129.00
Crescent Xref for VB £79.00
Crystal Reports Pro £295.00
Crystal ReportsPro5 user LAN £850.00
Crystal ReportsServer £850.00
Custom Controlcite £40.00
CCF Cursors £30.00
DataDirectoo £495.00
DataDirect ODBC ae £345.00
Data Widgets £90.00
Designer Wid; £90.00
Distinct,wes Se 00rcaI 199.00
Focaneit £199.00
Gant £189.00
Grid VBX £70.00
Graphics £199.00
HighEdit/VB £195.00
ImageKnife VB £165.00
ImageKnife Pro £245.00
ImageKnife JPEG Support £40.00
ImageKnife TWAIN £65.00
ImageStream £199.00
Integra/VDB for VB Server £499.00
Integra/VDB for VB Desktop £199.00
LeadTools/VB4.00 £459.00
List & Label (VB) £275.00
List & Label (VB, C/C++, Pas) £389.00
M.4 VB £155.00
MediaKnife £230.00
MicroHelp Comms Library £109.00
MicroHelp Compression Plus £170.00
MicroHelp Fax Plus £170.00
MicroHelp Muscle £119.00
MicroHelp Network £79.00
MicroHelp Spellpro £119.00
MicroHelp Uninstaller £49.00
MicroHelp VBTools 4 £105.00
MicroHelp VBXRef £79.00
MicroHelp Viewer £79.00
Microsoft Access £275.00
Microsoft Access D e y. £289.00
Microsoft Office £520.00
MicrosoftVi Bi £225.00
Microsoft ‘CS“fate sna
Roel 195.00
‐ We) £165.00

£115.00
Ate 2 £70.00
Tab VBX £45.00
TBXShiel £250.00
TMS Tools £99.00
ToolThings £125.00
TrueGrid Professional £129.95
VBAssist £135.00
VBCompress £95.00
VB Language Manager £130.00
VB Language Manager Pro £195.00
VB ProjectWorks Single £225.00
VB ProjectWorks Three User £455.00
VB ProjectWorks Seven User £995.00
VB ProjectWorks Extra User £135.00
VBtrv £185.00
VExe VB Consolidator £89.00
Version Stamper £120.00
Versions/VB 1.1 £75.00
Visual Tools Suite £290.00
Visual Voice (2 lines) £380.00
Visual Voice (4 lines) £769.00
Visual Voice (24 lines) £1459.00
VisualWriter Pro £199.00
VSVBX £40.00
VSView £89.00
VT Speller £75.00

So y o u want to make informed choices on the
best app-building software around?

WELCOME TO QBS SOFTWARE.
Agility for Visual C++
Barcode Library (DOS)
Borland C++ v 4.5
Borland PowerPack
Borland Visual Solutions Pack
C video course
CA-C++ 3.0a for OS/2
CodeBase
CodeBase++
CodeBase multi-platform
CodeScreens
CodeTranslator
Distinct TCP/IP SDK Pro
Distinct TCP/IP SDK Std
EZ VBX
Fast Text Search
Graphics Server SDK
GreenleafArchiveLib
GreenleafComm++
Greenleaf Commlib
Greenleaf Data Windows (
Greenleaf Database Library.
Greenleaf i
Greenleaf Suj
Greenleaf Vi
High E
Integ DB '++ (Desktop)
Inte ‘DB for C++ (Server)
LeadTool ‘press 4.0
LeadTools Pro4.0
List & Label (C/C++)
M4
Microsoft Visual C++ Profv2.0
Microsoft Visual C++ Profv2.0
(upgrade)
NeoImage A P I (16 bi t )
NeoImage API (32 bi t )
Neolmage Lite (16 bi t )
Neolmage Lite (32 bi t )
Objectrieve (DOS/Windows)
Overlay for C
Rocket single user
Rocket multi user
VBtrv for C++
Watcom C/C++ ( C D only)
Watcom C/C++ documentation
Zinc App Framework

Maestro Pro for Visual Basic
Notes Netware Server.
Notes OS/2 ClientSee
Notes Transpo <>
Notes WindoosChent

£149.00
£389.00
£275.00
£69.95
£59.00

£195.00
£399.00
£235.00
£235.00
£699.00
£59.00

£165.00
£525.00
£315.00
£115.00
£145.00
£199.00
£225.00
£195.00
£245.00
£245.00
£195.00
£275.00
£145.00
£225.00
£285.00
£329.00
£199.00
£499.00

£1380.00
£765.00
£389.00
£679.00
£295.00

£149.00
£240.00
£290.00
£210.00
£250.00
£475.00
£129.00
£115.00
£195.00
£275.00
£159.00
£99.00

£call

£785.00
£435.00
£440.00

£call
£440.00

Cryptor (Standalone) £95.00
The FEEL Editor Qaim
Flipper for Windows Qavson
FoxFix Utility £95.00
FoxPro 2.6 Std, £79.00
FoxPro 2.6 P r o ,Dt ye £278.00
Graph4Fox £195.00
Mac Rubel’: ev. Library £125.00
MIX (Sing e £95.00
Net Library £225.00
Rel ecompiler £295.00
Silver! Comms (Win or DOS) £249.00
SymScript £195.00

9K Version Control (1 user) £145.00
9K Version Control (5 user) £445.00
Blinker the L inker v 3 £209.00
Borland dBASE for Windows £275.00
Borland ReportSmith PC £69.95
Borland ReportSmith SQL £195.00
BugTrak (1 user) £135.00
BugTrak (5 user) SS) £359.00
BugTrak (10 user) £659.00
BugTrak contin ir £1259.00
C C C / M a n a g e r f e (Luser) £390.00ccc/! eer in (Guser) £2220.00
CCC/Mani 6f Win (10 user)£3510.00
Doc-To-Help(@user) £255.00
Doc-To-Help (5 user) £1150.00
ED for Windows v 3 £145.00
ED for Windows +DOS £199.00
Expert Help £89.00
EZ-Install fo r DOS £195.00
Force £99.00
InfoModeller DeskTop £339.00
InfoModeller Server £1385.00
InstallShieldfor Windows £319.00
InstallShield for Win

In t . & Cust. K i t £319.00
InstallShield for OS/2 £495.00
InstallShield for NT £495.00
Microsoft Access £275.00
Microsoft Office £395.00
Mul t iEd i t Pro + Evolve £159.00
OnCmd XBase for OS/2 £125.00
OnCmd XBase for OS/2 runtime £295.00
PC-Install for Windows £129.00
PowWow (5 user) £295.00
R & R Report Wr i te r £call
Versions for Windows £195.00
WatCom SQL Developers £260.00
WigWam Duo (Cix & CIS) £89.00
WigWam Pro (Cix, CIS, 'Net...) £179.00
WigWam Solo (Cix or CIS) £59.00

WE ARE WIRED!

s

You can now pick up detailed product
information, and even place orders, via
email. Product information wil l besent back
to you within a few minutes of you
requesting it (subject to Internet traffic).

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

help
end

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

QBS Software Limited,
10 Barley Mow Passage,LondonW4 4PH
Ph: +44 81 994 4842, Fax: +44 81 994 3441
BBS: +44 81 747 1979
Listserver email: info@qbss.co.uk
(Send mail containing the word ‘help’ ona line by itself in the body of the
message. Reply contains instructions for ful l Internet contact with QBS.)

*Prices, correct at t ime of going to press, are subject to change. A l l trademarks recognised.

A d y . xBase Server 60 day eval. £69.00
A d y . xBase Server SDK £199.00
A d y. xBase Server (5 user) £725.00
A d y . xBase Server (10 user) £1195.00
A d y . xBase Server ( 2 0 user) £1995.00
A d y . xBase Server (50 user) £2795.00
Adv. xBase Server (100 user) ‐ £3795.00
Adv. xBase Server (250 user) ‐ £4495.00
Bandit Linkable Reporter £199.00
Biton for Oracle £400.00
CA Clipper 5.x £299.00
CA Exospace £95.00
CA VO (Clipper user special) £359.00
Causeway 386 DOS Extender £145.00
Class(y) £149.00
Class: VBX £219.00

£149.00
£245.00
£99.00

£585.00
125.00

dBest Printer Drivers (4) £195.00
dGE Graphics £229.00
Escape Printer Lib, £165.00
Fast Text Seagc! ¥ £70.00
FAXual.lib £99.00
ee SS £149.00

£229.00
c a s hC l i p - 4 - D O S £199.00
Grump! eporter/Dev £235.00
Grumpfish Spell Checker £115.00
HighClass £79.00
MrDebug Clipper debugger £99.00
NetLib Network Library £215.00
NovLibLibrary £215.00
Rescue Decompiler £259.00
Scrutiny £179.00
Sound & Vision £169.00
Summer '93 Code Optimiser £129.00
‘Telepathy Clipper Comms £199.00
T-BASE Graphics DOS or Win £399.00
WBrowse for Clip-4-Win £69.00
xCase £299.00

Desktop Version 4 £495.00
DT 3 Client Server ol K i t £419.00

(/ £289.00
No £359.00

iter pri: £2495.00
ee £169.00

, ra ry £305.00
rity Lib. £1150.00

O b j e c t £99.00
t Analyser £99.00

Call us
today for
further

product in fo
and demos

081994 4842



DaveJewell tackles Gi
some of the wa

c o n t r o v e r s i a ldesign issues
that Windows 95 seems to

have aroused...

Figure 1 - Tab dialogboxes are used
tosetproperties
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DEVELOPERS’ CORNER

Let the truth be
revealed...

Contrary to what Microsoft might want you
to believe, Windows 95 isn’t what might be
called a ‘real’ 32-bit operating system. As
someone on CIX recently expressed it, ‘You
can either have a 32-bit operating system
and try to be compatible, [with 16-bit Win‑
dows applications] or else you can have a
compatible operating system and try to be
32-bits!’ Windows/NT, of course, is an ex‑
cellent example of the former, while Chi‑
cago (oops - Windows 95) definitely falls
into the latter category. Windows 95 bends
over backwards to be compatible with exist‑
ing 16-bitWindows and DOS apps, whereas
NT is first and foremost a 32-bit operating
system that was written from the ground up
by DaveCutler andhis team.

24bits and counting....
Although Windows 95 supports much of
Win32 (the 32-bit Windows API), a surpris‑
ingly large amount of this support devolves
behind the scenes onto existing 16-bit code.
For example, it’s an open secret that the
vast majority of the 32-bit API functions im‑
plemented by the USER library actually
thunk down onto the 16-bit library code that
we all know and love. This should come as
no surprise. A cursory glance at the respec‑
tive file size of the 16-bit and 32-bit compo‑
nents will show that the 32-bit USERlibrary
is less than a tenth the size of its 16-bit
counterpart!

A similar situation pertains with the GDI
components. The GDI32.DLL is about one
third the size of the 16-bit GDI library. If
you examine it in detail you will find that it
thunks down onto the 16-bit code too. Al
though, in practice, the 32-bit GDI module
does a lot more work than the 32-bit USER
code and ‘thunks down’ to alesser extent.

Giddy segments
Both the 16-bit USERand GDI libraries are
‘hybrids’ in many ways. For instanceif you
run the EXEHDRutility on GDI-EXE, you'll
see that it contains a number of 32-bit seg‑
ments.The 16-bitUSERcodehasa fascinat‑
ing implementation of a localheap.The first
64KB of the heap ‘look’ like anormal 16-bit

EXE:The Software Developers’ Magazine

heap and can be accessed in the usual way.
However, the total size of the heap is con‑
siderably larger than this and anything
above the 64 KB limit can only be accessed
with a 32-bit pointer. On entry to the USER
library’s API routines, a parameter valida‑
tion layer authenticates incoming 16-bitwin‑
dow handles andmaps them to 32-bit offsets
within the heap. Naturally, the big advan‑
tage of this approach is that it alleviates the
dreaded ‘System Resource’ problems of
Windows 3.1. That’s not to say that these
problems have gone away completely, but
you do at least have a sporting chance of
runningmore than acouple of Microsoft Of
ficeapplications underWindows 95.

Perhaps most interesting is the 32-bit
KERNELlibrary. According to Adrian King,
author of Inside Windows 95, ‘The KER‑
NEL32 module is completely independent
of its 16-bit version.’ Don’t you believe a
word of it. If KERNEL32 is independent of
WIN386.EXE, then I’m Queen Victoria! If
you've read Andrew Schulman’s excellent
book, Unauthorized Windows 95, then you'll
know that this simply isn’t the case. The 32‑
bit KERNEL code calls down to the 16-bit
KERNEL at various points using a number
of nefarious thunking techniques. Inciden‑
tally, it’s no use employinga utility such as
EXEHDR (or my own SEXYHDR program)
to look for dynamic link imports from KER‑
NEL16 into the 32-bit KERNEL code.
Thunks are very different from dynamic
links.

Thunk rock
One of the key issues affecting the design of
Windows 95concerned the role of the 16-bit
USER library. As has already been men‑
tioned, virtually all 32-bit USER API calls
get thunked down to the 16-bit code, mean‑
ing that even 32-bit applications call the 16‑
bit code on a very regular basis. Unlike its
predecessors,Windows 95 shares NT’s abil‑
ity to schedule Windows applications on a
preemptive basis. Under Windows 3.1, all
Windows applications live in the same Vir‑
tual Machine (VM). They each get CPU
time using cooperative multi-tasking. In
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practice, this means that each application
must be relied upon to call one of a certain
small number ofAPI routineswhich can po‑
tentially perform a task switch behind the
scenes. PeekMessage is a good example
of such aroutine .When anapplicationcalls
PeekMessage, one or more other tasks
may get a chance to execute before Peek ‑
Message returns to its caller, assuming
that those tasks have messages waiting.
Windows 3.1 can preemptively multi-task
only across VM boundaries, either between
the ‘SystemVM’ (the VM containing all the
Windows applications) and a DOS box, or
between any two DOS boxes. It is simplest
to regard 3.1asa true multi-tasking system,
if you’re prepared to treat all running Win‑
dows applications as a single, monolithic
‘super-program’.
UnderWindows 95, this is no longer the

case. Windows applications are fully
preemptive with respect to each other. This
is good news for Windows users and devel‑
opers, but a major headache for the imple
mentors of the system. Microsoft made the
decision to stick with the 16-bit USER li‑
brary, allegedly for two reasons. First, it is
tried and trusted code, and second, 16-bit
code is generally smaller than the equiva‑
lent 32-bit code. (Apparently, Microsoft felt
that rewriting the USER code for 32-bits
would violate its design requirement that
Windows 95 run acceptably well on a 4MB
system).
The big problem with the 16-bit USER

code, of course, is the fact that it was never
written to work with preemptive applica‑
tions. USER16 was never written in a re-en‑
trant fashion. There are numerous places in
the USER library where some global vari‑
able is used as a temporary storage area for
some operation. As an example, consider
the seemingly innocent little API routine,
F indWindow. Like many API routines
which need to search through a large num‑
ber o f windows, F i n dW i n d ow calls a n in‑
ternal routine called Bu i l dHwnd L i s t .
This routine returns a handle to a data
structure which, in essence, is a simple ar‑
ray of window handles. Microsoft also use
B u i l d Hw n d L i s t i n many o f the
E n um x x x x routines such a s EnumWin ‑
dows. Now consider what would happen if
you called F i n dW i n d ow within a n enu‑
meration call-back routine whose address
you’d passed to EnumWindows. Although
this is, on the face of it, a perfectly reason‑
able thing to do, it involves two separate
calls on the Bu i l dHwndL i s t routine.
These have to maintain two entirely sepa‑
rate window lists at the same time; one on
behalf of EnumWindows and one on behalf
o f F indWindow. The Bu i l d Hw n d L i s t
routine gets around this problem by inter‑
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Figure2- Hardwaresetup wizard in action

nally maintaining a linked list of window
lists (so to speak), an approach which
works fine forWindows 3.1.
However, in a fully preemptive system,

linked lists can potentially spell big trouble.
In the Windows 3.1 implementation of
Bu i l dHwndL i s t , a global variable called
PBWLList is used to point to the first allo‑
cated window list. If a task spotted that this
variable was NULL, it might allocate a win‑
dow list and store the list address in
pBWLL is t , not spotting the fact that a sec‑
ond task has just done exactly the same
thing! Similar problems arise when manag‑
ing pointers in linked lists, compounded
when you have a doubly-linked data struc‑
ture with forward andbackward links.Some
other task might come along while you’re
inserting or deleting an entry and find the
list in an invalid state. It is because of issues
like this that true, preemptive operating sys‑
tems such asWindows NT have the concept
of a ‘critical section’. NT definesa critical
section asa block of code that requires ex‑
clusive access to some shared object before
it can execute.

Dread locks...
BecauseWindows 3.1 relies on cooperative
multi-tasking, it has little or no concept of a
critical section at the level of the USER li‑
brary code. Much of the code here would
fall flat on its face in a preemptive environ‑
ment. The USER code in Windows NT, on
the other hand, was written from the
ground up to be fully reentrant, where pos‑
sible and to use critical sections where not.
The designers of Windows 95 implemented
a system-wide mutual exclusion lock,
W in l éLock , t o prevent more than one cli‑
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ent from using the 16-bit USERcode at the
same time. Incidentally, you may have
heard Winlé6Lock referred to as
Win1é6Mutex. This political name change
was presumably made because it was felt
that the word ‘Lock’ had too many negative
connotations as in ‘lock out’. However, the
low-level undocumented routines still use
names such as Ge t pW in l 6Lock , C o n ‑
fi rmWin l6Lock , etc, so W i n l 6 Lo c k i t
is! I imagine that it takes a while for the
marketing department’s idea of Political
Correctness to work its way down to the
lower echelons...

Win16Lock is actually a semaphore, im‑
plemented using the VxD Wait_Sema‑
p h o r e mechanism. It effectively locks
access to the 16-bit USERand GDI sub-sys‑
tems. While aparticular thread is executing
a 16-bit API call, the Win16Lock sema‑
phore prevents any other thread from get‑
ting in. When news of Winlé6Lock first
emerged, Microsoftwent to some lengths to
point out that the semaphore would only
come into play for 16-bit applications. True
32-bit Windows applications will be unaf‑
fected by the Win16Lock mechanism be‑
cause they never need to call the 16-bit
libraries, so the argument went. This argu‑
ment was shown to be entirely fallacious
once it became clear how greatly Windows
95 still depends on the existing 16-bit code.
Both 32-bit and 16-bit clients will effectively
contend forWin16Lock on a frequent basis
since USER (and to a slightly lesser extent)
GDI bothmake frequent calls on the under‑
lying 16-bitcode. Indeed,aspointed out ear‑
lier, Schulman has discovered that even the
KERNEL32 code sometimes thunks down
to KERNELIG6, so it’s possible that even 32‑
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bit KERNEL calls may occasionally pend on
the Win16Lock semaphore.

From an architectural viewpoint, Win‑
dows 95 certainly multi-tasks better than
Windows 3.1. It is no longer dependent on a
particular application issuing certain API
calls (GetMessage, PeekMessage, etc) on
a regular basis in order for other tasks to
get processor time. At the end of the day,
the W i n 1 6 L o c k mechanism, although un‑
doubtedly offensive to operating system
purists, does represent a reasonable design
compromise. By ensuring the continuance
of the 16-bit Windows subsystem, it allows
Microsoft to retain a high degree of back‑
ward compatibility with existing 16-bit Win‑
dows applications while at the same time
keeping the memory requirements of Win‑
dows 95to aminimum.

It’s to be hoped, though, that Windows
95contains arecovery mechanismwhich al‑
lows the operating system to pick up the
pieces werea crash to take place inside the
16-bit Windows subsystem. In the worst‑
case ‘nightmare’ scenario, this would leave
the W i n 1 6 L o c k semaphore asserted with
allother tasks (both 16-bitand32-bit) indefi‑
nitely locked out. Hopefully, the GPF han‑
dler is designed to clear the Win16Lock
flag under such circumstances.

Who's kiddingwho?
Aside from the Win16Lock issue, another
area of contention between the marketing
droids on the one hand and the real world
on the other has been the issue of DOS.
When you boot Windows 95, you’re almost
immediately presented with a fancy graphi‑
cal screen in which Windows logos bounce
around while you wait for Windows itself to
start. From the perspective of a naive com‑
puter user, the dreaded DOS command line
has completely disappeared. This of course,
is just the impression that Microsoft want to
give. Behind the scenes, however, good old
real-mode DOS is swinging into action to
loadWindows into memory.

Many moons ago, Microsoft chose to
hide MSDOS.SYS and IO.SYSin the root di‑
rectory of your boot drive. More recently,
DBLSPACE.BINjoined them and now,with
the advent of Windows 95, you'll find that
there’s quitea little private party going on in
your root directory.All the more so if you’ve
also installed Windows/NT onto your sys‑
tem! Not all this partying is perhaps as
seamlessly integrated as one might hope.
For example, if you’re dual booting Win‑
dows 3.1 and Windows 95, a lot of surrepti‑
tious file renaming takes place on the fly.
Boot up DOS/Windows 3.1 and you'll find
that the Windows 95 versions of COM‑
MAND.COM, MSDOS.SYS, CONFIG.SYS
and so on have been safely tucked away by
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Figure3 - Proof!RealmodeDOS device drivers reports Norton Utilities

giving them a_ suffix of .W40
(Hmmm....soundsa lot like Windows 4.0 to
me. Shouldn’t this be .W95?) On the other
hand, if you fire up Windows 95, you'll see
that the DOS version of these files have
magically got an extension of .DOS.

Allegedly, Microsoft has
implied that the only
software market it has

To enhance the illusion of seamless inte‑
gration, the Windows 95 version of IO.SYS
has been renamed to WINBOOT.SYS. This
file sounds awfully Windows oriented but it
isn’t really. Load it up under a debugger of
your choice and you'll find our old friend,
the DOS BIOS, along with its partner in
crime, the CONFIG.SYS parsing routines.
Tacked onto the end of this is the new stuff
that handles interactive startup menus, the
graphicalboot screen, and so on.

If you have an AUTOEXEC.BAT file in
the root directory, Windows 95 will load
COMMAND.COMin order to parse it. Fig‑
ure 3 is a screen shot of Norton Utilities un‑
der Windows 95 showing the ever-present
DOSdevice drivers.

Hey good lookin’
As I’m sure you appreciate, the mere act of
running your application under Windows
means that the application will (to a greater

EXE:The Software Developers’ Magazine

or lesser extent) take on the Windows 95
look and feel. You'll get the new style cap‑
tion bar with the new iconise, maximise and
close boxes all together on the right hand
side of the caption bar and a miniature ver‑
sion of the program icon on the left. All the
built in Windows control classes (BUTTON,
EDIT, SCROLLBAR, etc) have new
WM_PAINT handlers so that your applica‑
tion automatically gets the new ‘95 look’.
The scrollbar control now sports the long‑
awaited variable sized thumb (as used in
many Unix-based systems) indicating the
proportion of a document which is actually
in view.

On top of this, Windows 95 includes a
large number of new user interface gadgets
that make it very simple to builda signifi‑
cant ‘wow’ factor into your applications. The
freely distributable COMCTL32.DLL con‑
tains new toolbar and status bar classes.
The toolbar allows you to easily add very
sexy looking toolbars to your applications
and you can incorporate checkboxes, radio
buttons and combo boxes into the toolbar
as desired. A particularly nice feature here is
the built in support for what Borlandcalls ‘fly‑
by hinting’. Usersof Microsoft Office applica‑
tions such asWord for Windows6 will know
that asyou move the cursor over toolbar con‑
trols, a small hint message pops up to tell you
what each control does.To enable fly-by hint‑
ing, you simply specify the
TBSTYLE_TOOLTIPS window style when
creating the toolbar. Then, whenever a hint
string is needed, the toolbar will send a
WM_NOTIFY message to the parent window.
You can provide the text string information
directly or preferably (from an internationali‑
sation point of view) specify the ID ofa string
resourcewhere the hintstring is to be found.

One gadget that’s sure to be well-used is
the RIF (Rich Text Format) text control.
This is a sort of super-set of the standard
Edit control that supports a subset of the
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RIF format. In Beta 2 of Windows 95, the
control lives in its own DLL
(RICHED32.DLL). It is not yet clear
whether or not it will become part of the
COMCTL32 library. The RTF text control
implements most of the standard messages
provided by the Edit control and a lot more
besides. Some of the most important fea‑
tures of the new control are text display in
different fonts, sizes, colours and styles (in‑
cluding subscripting, superscripting and
strikethrough), left and right text alignment
and tabs. There is also support for bullets,
printing and print previewing, OLE 2.0 cli‑
ent support and the ability to hold more
than 64KB of text.
Yet another new ‘common control is the

near ubiquitous ‘tabbed dialog’ control. At
least, everybody else refers to them as
tabbed dialogs. Microsoft prefers to call
them property sheets. These are used very
extensively in Windows 95. The same look
and feel will undoubtedly be emulated by in‑
dependent software developers. The prop‑
erty sheet mechanism will also let you
create a ‘wizard’ very easily.

In addition to the improved visual cos‑
metics and the preemptive multi-tasking,
there are a lot of other attractive new fea‑
tures in the forthcoming operating system.
There’s a standardised installation system,

DEVELOPERS’ CORNER
plug and play support (see Figure 2), built
in network support, disk compression, a re‑
coverable trash can andmore.

WIN386.EXE, then I’m
Queen Victoria

Evolution not revolution
Froma purely personal point of view, I find
it reassuring to discover thatWindows 95is
somewhat less of a quantum leap, techno‑
logically speaking, than Microsoft would
haveyou believe. It represents the next logi‑
cal progression on a roadwhich beganwith
Windows 1.0 and really got under way with
the advent of Windows/386 - that littleused
precursor to Windows 3which nevertheless
introduced much of the VM technology
that’s still being used in Windows 95. Be‑
cause Windows 95 is evolutionary - rather
than revolutionary, you can have some con‑
fidence that the technology will be reason‑

ably mature and stable. Just as importantly,
you can beconfident that the public will buy
it in droves.
Windows 95 includes so many features

‘as standard’, that Andrew Schulman, in his
introduction to Unauthorized Windows 95,
stated that the new system will demolish a
number of cottage industries (such as the
sexy add-on control market) and puta lot of
small, specialised vendors out of business.
Allegedly, Microsoft has implied that the
only software market it has no interest in
the long term is computer pornography!
Maybe in years to come we'll all be earning
aniche living developing computer software
that’s sexy in every sense of the word!
Hopefully, this view is a needlessly pessi‑
mistic one. I’mexcited about the prospect of
developing for Windows 95. In the coming
months, we're going to be taking amore in‑
depth look at some of the facilities offered
by the new operating system. a

DaveJewell wears manyhats, workingasa
technical journalist, programmer, andWin‑
dows consultantspecialising in low-levelsys‑
tems chicanery. When not busyswapping
hats, he’s writinga couple ofbooksonDelph
95 andon the internals of Windows 95. You
can reachDavevia email as djew‑
ell@cix.compulink.co.uk.
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foundation classes can help you enhance productivity
and simplify deployment of your applications. The
initial release of DBtools.h++ has Access libraries
available for Oracle, Microsoft SQL Server, Sybase
SQL Server, and for Windows only ODBC.
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license agreement in virtually any user
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single user computer, or anon-dedicated
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access to your protected application.
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impact software functionality or the ability
to make back up copies. Normal node
and LAN operationsare unaffected.
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OPEN SYSTEMS

The GNU story
The best things in life
are free. Especially er

when they happen to be high
quality, high performance

software development tools.
NiallMansfield ishooked on

GNU.

our freedom, it has been
coined ‘copyleft’
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GCC has been around for seven or eight
years. In that time it hasgained anexcellent
reputation. It offers good performance. Pro‑
grams compiled with GCC are usually faster
than those built with other compilers. It is
high quality, as are the rest of the GNU
tools. It works well, tends to have fewer
bugs than most commercial equivalents and
rarely letsyou down.

For a long time GNU Cwas considered
to be the best compiler by far for
VAX/VMS systems. And best of all, it’s
free! We can obtain the source code free
over the net, or cheaply on CD-ROM and
build GNUC ourselves. What’s more, we
can give away the compiler we have built
and we don’t have to pay anybody. But
note that while the software is free it is not
public-domain. For details see the box The
Free Software Foundation and the GNU
Public Licence for information regarding
distribution rights.

GCC has beenported to dozens of differ‑
ent systems. Because you can have exactly
the same compiler on all your different plat‑
forms, it can form the basis of a completely
standard development environment
throughout your organisation.

Supported platforms include Sparc
(SunOS 4.1.x and Solaris-2), IBM RS/6000,
HP9000, MS-DOS, DECstation and DECAl
pha, Silicon Graphics, Intel 80x86 (SCO
Unix, Interactive, Solaris, | SVR4...)
VAX/VMS, VAX Ultrix and lots of others.
Over the last few years GCC has been ex‑
tended to handle C+ . A wide range of re‑
lated software hasbeenadded too.

Got to build it first
BuildingGCC is mucheasier than it used to
be. I would say that it is now very straight‑
forward. There are five basic steps to GNU
C .First, use the c o n fi g u r e utility t o spec‑
ify the machine and operating system con‑
figuration you want to build for. Then
compile the GCC sourceswithyour existing
compiler

Next, recompile the compiler with itself,
that is, with the compiler built in the pre‑
vious step. The compiler is now ready for
testing by compiling it with itself again and
comparing the object files which are pro‑
duced. Finally, the compiler created in this
stage is the one wewill install on our sys‑
tem.
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Putting in the boot
We'll look at these steps in more detail be‑
low. But first, consider how to compile GCC
if we don’t have acompiler in the first place?
The short answer is, we can’t. This is the
origin of the term ‘bootstrap’: using a com‑
piler to compile itself before you have com‑
piled it is like somebody trying to lift
themselves into the air by pulling on the
straps (laces?) of their own boots. It’s an im‑
possibility!

In the very early days, compiler develop‑
ers had to write their compilers in gradually
more complex chunks. First write an ele‑
mentary translator in assembler, then write
a better translator in the language this
translator accepts and translate it. Then
write a better translator in this slightly bet‑
ter language and so on... However, this
route isn’t practicable or necessary now. If
we don’t have a C compiler, we can always
obtain a pre-compiled version of GCC over
the net, or get a copy froma friend. It
doesn’t matter if it is old or anearly version
of GCC since we'll only use it during the
build and can throw it away afterwards,
once we have created our shiny new GCC
compiler.

The build in detail
All the build times I will quote in this article
are based on a Sun Sparc IPX with 16MB
RAM.To start with we copy the source files
onto the disk where we are going to build.
During the build we will need between 80
and 100 MB altogether. Of this, 67.2 MB is
taken up by the source code. The final built
version, in ‘our-gcc’ is 8.6 MB.We will also
need a few megs of temporary space
(/tmp).
Next w e use the c o n fi g u r e utility t o

specify the machine and operating system
we want to build for. As GCC (and other
GNU software) became more and more
widely used and ported to lots of different
systems a good deal of work went into para‑
meterising the build. Specific hardware de‑
pendencies have been localised into
hardware-specific files. Similarly, details
specific to a particular operating system
have been isolated too. So supporting one
operating system on two different hardware
types (eg Solaris-2 on Spare and on 80x86)
or two different operating systems on the
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same hardware (e.g. Unixware and SCO
Unix on 80x86) is relatively easy. All this is
brought together with a tool called c o n ‑
fi g u r e , which enables u st odefinethe tar‑
get machine we are building GCC for and
then sets up all the necessaryMakefilesand
other configuration details. For example, if
we wanted our version of GCC to go in a
non-standard directory, we would use the
command:

. / c o n fi g u r e - - p r e fi x =
/wo rk i ng /ou r -gec

All other information would be picked up
automatically by c o n fi g u r e . Running
c o n fi g u r e takes about 2 0seconds.When
it is donewe cannow start the buildproper.
Then we invoke the make command to

compileand link the GCCsourcesasfollows.

make LANGUAGES=c

Notice that we are only building the Ccom‑
piler at this point, not the C++ compiler and
other tools. This is because we'll be throw‑
ing the build away very soon. Buildingextra
tools would just be a waste of time, espe‑
cially given that the time taken to complete
the build of the Ccompiler is in the order of
60minutes.
The nextstep is tomovetheversion of the

compiler we havejust built to a temporary di‑
rectory, say s t a g e 1 ,with thecommand:

make s t a g e l

This will take about20seconds.
Now we recompile the compiler with it‑

self. In otherwords wecompile and link the
GCC sources with the version of the com‑
piler that wehavejust built (ie x g e c in the
s t a g e l directory).

make LANGUAGES="c p r o t o "
CC= " s t a ge l / x g c c - B s t a g e l / "
CFLAGS="-g - O "

The p r o t o above refers to a dummy lan‑
guage-name in the build Makefile to invoke
utilities for converting source to ANSI func‑
tion prototype format. These are useful but
not essential.The buildprocesswill take ap‑
proximately 52mins.

At this stage if we are short of disk
space, we can delete the temporary direc‑
tory s t a g e l and its contents. If we wish,
we can now install and use the compiler we
havejust built. However,it is best to test the
compiler by compiling it with itself again
and comparing the object files which are
produced.To do thiswemustfirst movethe
version of the compilerwehavecreated into
another temporary directory, say, s tage2.
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make s t age2

Then we recompile the sources using the
s t a g e2 compiler asfollows:

make LANGUAGES="c p r o t o "
CC="stage2/xgcc -Bs tage2 / "
CFLAGS="-g - 0 "

This will take about 35minutes.
Now we compare these new object files

with the s t a g e2 files:

make compare

The process takes only two minutes. We
now have a compiler in which we have
proved to work. We can install the build of
GNUC with the following command:

make i n s t a l l
LANGUAGES="c p r o t o "
CC="s tage2 /xgcc - B s t a g e 2 / "
CFLAGS="-g - 0 "

Notice the way in which we repeat the ar‑
guments to make to avoid needless recom‑
pilation of files. 150 seconds later and we
haveourGNUCcompiler ready for action.
There are many extra options that can be

specified explicitly, for example whether
GCC is to use the GNU assembler and
linker and (for a few hardware types)
whether the target machine has an in-built
floating-point unit. Full details are given in
the INSTALL document in the distribution.
Documentation on both building and using
the compiler is included in the Using and
Porting GNU CCdocument. This is about
450 pages long and is in ‘texinfo’ format.
Use TeX or LaTeX to convert it to a print‑
able form, or the GNU emacs ‘info’ docu‑
mentation reader to use it online. It is also
possible to buy it ready-printed in book for‑
mat from the FreeSoftware Foundation.

Usingthe compiler
We can use GCC in the same way wewould
with any other C compiler, although some of
the more detailed options, such as specifying
warning levels and compatibility modes are
specific to GCC. A very useful option is -v
(verbose mode) which prints the sub-com‑
mandsGCC is invokingto compile, assemble
and link our code. It providesa lot of useful
information including the version of GCC
that is being used, which directories are
searched for header files and which assem‑
blerandlinkersare beingused.

It also shows the structure of the in‑
stalled GCC directories. Under 1 i b and
g c c - 1 i b we have the platform specific di‑
rectory (sparc-sun-sunos4.1.2). Be
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neath that we have files specific to the ver‑
sion of GCC. The structure allows us to
maintain and use several different version
numbers of the compiler, aswell asvariants
for several different platforms.We'll look at
this in more detail in the section on cross‑
compiling,below.

Relatedsoftware
The Free Software Foundation (FSF) is
working to provide GNUversions of all the
standard development and utility software
tools. Currently available areall the tools re‑
quired to compile C and C++ on most com‑
mon systems. The most extreme case of
this is where neither compiler, nor header
files nor C libraries are bundled with the
standard operating system. For example
with SCO Unix we can now get GNU ver‑
sions of everything we need. In effect we
have acompletely free development kit!The
components of such a kit would comprise
the GCC compiler itself, the GNU C pre‑
processor,which is includedwith GCC, and
header files for both standard C library
functions and for platform specific parame‑
ters. Then there is the C standard library
and other function libraries and the GNU
linker which is apart of the GCC build any‑
way. Wewill also have the GNUassembler,
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GAS, to translate the symbolic assembler
code emitted from GCC into a machine‑
code object file. If wewant C++,we can add
the GNU 1 i b g + + class libraries
Most of the programs listed here are in

the GNU distribution b i n u t i l s (utilities
for operating on binaries), which includes
a r , as , nm, r a n l i b , s i z e , s t r i n g s and
s t r i p . TheC library and header files are
in the GNU g l i b c distribution. The C++
class libraries are available in the GNU
1 i b g + + distribution. All the GNU software
uses (or soon will use) the same c o n fi g ‑
u r e mechanism as GCC does, so building
these extra components is again quite
straightforward.

Asacross compiler
Because GCC stores its various compo‑
nents in separate platform-specific directo‑
ries aswe described above, it can maintain
copies for more than one platform type. In
fact it can bebuilt to act asa cross-compiler.
A cross-compiler enables us to compile

source code on one machine, but produces
output which is to run ona different type of
machine. The most common use of this is
for building embedded applications to run
in real time systems. We want to edit, de‑
velop and debug our software on a normal
workstation which offers all the usual soft‑
ware development support facilities. But
when the program is finally ready we need
to compile it to run on the particular type of
chip in the embedded system. That is when
we use the cross-compiler. The final binary
is copied across to the target machine.

However, cross-compiling isn’t only a
matter of providing a GCC which will emit
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The Free Software Foundation and
the GNUPublic Licence

GNU softwareis available from the Free Software Foundation (FSF) in Cam‑
bridge, Massachusetts. ‘GNU’ is a recursive name standing for ‘GNU’s not
Unix’ and is the FSF’sproject to bui ld up a complete set of Unix-like utilities,
with a Unix-like operatingsystem, which can be distributed freely. The FSF’s
goal is to ‘eliminate restrictions on people’s abilities and rights to copy, redis‑
tribute, understand and modify computer programs.’ It always makes the
source code available so that the software can be ported and continually im‑
proved,with the new features being fed back in to everybody’s benefit.

GNU so f twa reis p r o t e c t e dby a very s p e c i a lform of copyright, incorporated
in a document called The GNU Public Licencseor GPL. The terms of this copy‑
right permits us to make and distribute copies to whoever we like. The only
restriction is that we must no t impose any restrictions on the code. Because
this is the reverse of normal copyrights, since it is encouraging us to make
copies and no t to take away ou r freedom, it has been coined ‘copyleft’.
Public domain software is not copyrighted. People can take PD software

and add their own more restrictive copyrights, or modify the software and
then say that the software is all theirs. Because the GPL does not allow this,
GNU software is not public domain. It’s just free!

assembler code for the target machine
rather than the machine the compiler it is |
running on. We have to provide target-ma- |
chine versions of all the components we
listed in the previous section, viz header
files and libraries, plus a cross-assembler
and crosslinker. In summary, wecan build
GCC for use as a cross-compiler, but it re‑
quires quite a lot of work.

Support and manuals
With an Internet connection, we can FTP
the GCC sources from anumber of sites, in‑
cluding:

s r c . d o c . i c . a c . u k
( d i r e c t o r y / gnu )
and
u n i x . h e n s a . a c . u k

Many companies and other organizations
such as user groups distribute GCC and
other GNUsoftware on CD-ROM.

Freefor all
Some organisations will not use free soft‑
ware, because they insist that all software
they use must be supported. This is no
longera valid reason for avoiding GCC, be‑
cause several companies including my own
now offer support andmaintenance services
for most of the available GNU software.
There is nothingto lose anda lot to gain. So
get GCC compiling!

a

NiallMansfieldis the managingdirector of
UserInterfaceTechnologies. He can becon‑
tacted on email asniall@uit.co.uk.
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Acouple of years ago ar
this very column was a
used to point out the errors in

the ways of computer
salesmen. ‘It's sodepressing
when you don't listen to me.’

laments Jules. But you didn't...
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May/lem!
A lasting impression throughout 1994, at
least in my corner of the world, was that of
the growing trend within electrical appli‑
ance shops to stock a range of computers
alongside the washing machines, TVs, vid‑
eos, camcorders and hi-fis. Invariably, these
machines were PCs, and invariably they
came stuffed with more software than you
could shakea stick at. The predictions of
years ago have at long last come true; com‑
puters are consumer items.

A neighbour bought one of these ma‑
chines. He has a house full of CD players,
video recorders and camcorders, none of
which he really knows how to use. But he
had been made to realise the value of com‑
puter ownership after afew conversations in
the pub convinced him that without one,
he’d not be able to hold his head up in pub‑
lic, and he’d probably not be much good in
bed either. So, away with him to the appli‑
ances shop.

Td like to buy a computer please,’ he
said to the assistant.

‘Certainly, Sir. Here’s one’
‘That'll do nicely,’ he said, without open‑

ing the box.
So, now he’s got the computer home, he

opens the first box, and finds a small pile of
manuals - perhapshalfan inch in total. Now,
he panics, closes the box again, and comes
to ask me for help. ‘Can you wire it all to‑
gether for me?’ he asks, sheepishly. So, af‑
ter wiring it together, sort of, he watches as
I press the power button, and the screen
bursts into life. Windows (pre-installed)
boots and the program manager spits icons
for all manner of programs all over the
screen.

‘What can I do with it?’ he asks, after a
pause.

‘You can use it to figure out how you’re
going to pay for it,’ I suggest. Buthe’s not in
the mood.

My friend isn’t stupid. He runs a busi‑
ness - quite successfully, judging by the
amount of high-tech junk he’s got. Butwhat
he doesn’t write down he keeps in his head,
and it works. The pressure on him to buy a
computer is immense. No doubt he’s won‑
dering what he’s missing out on. I have to
admit, I’m also wondering what he’s miss‑
ing out on, but he is more susceptible to ad‑
vertising, becausehe knows so little.
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And the problem he’s facing is that he
really doesn’t know where to turn to get ad‑
vice.What the retailers are selling is, at first
sight, aheadache-free way to get into com‑
puters. He didn’t come to ask my advice, be‑
cause he knew I'd ask him questions for
which he had no answers. For example,
‘What do you intend to use it for?’. The shop
wouldn’t ask that. Of course, the reason
shops don’t ask is because nobody becomes
aSales assistant at one of those shops out of
choice. If these shop assistants knew any‑
thing about computers they’d do the same
job but charge ten times the rate for it.

But the problems come, asmy friend dis‑
covered, when you get the machine home.
That is when the headaches begin. These
shops bundle loads of software, but give
you minimal documentation, and no install
disks. This is pretty serious if a file is acci‑
dentally deleted and devastating if there’s a
head crash. Remember, the users of these
machines are novices. But it’s sufficiently
unpleasant the day you open the box. We
couldn’t install the printer he’d been sold,
because the drivers weren’t installed on the
disk. The original build had been made
from aCD,and there was nowhere to plug a
CD in. How was he to know he should go
back to the shop, sit on the assistant, and ig‑
noring his protestations, beat him senseless
until he supplied some working install
disks? The documentation didn’t say any‑
thing-about that.

What these shops are selling is incom- .
plete machines. It’s like buying a car with‑
out a fuel cap or seats. They almost entirely
refuse to provide any after-sales service be‑
cause they can’t afford to, because they’ve
pared their profits down so far. The care
and babying required by PCs,which experi‑
enced computer users take for granted, is
never even mentioned by these salesmen.
The customers are eventually leftwith a big‑
ger headache than they started with, or a
very expensive doorstop.

Personally, I think they should be
stopped. I think they’re taking advantage of
gullible novices. But I’m clearly in a minor‑
ity.These machines have bundled software,
and the publishers of that software must
condone these practices. If they didn’t they
wouldn’t grant reproduction rights without
requiring that disks and manuals be bun‑
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dled too. But, just like the hardware manu‑
facturers, software companies are feeling
the pinch, and they'll take money fromwho‑
ever is offering it.

It seems to me that turning the computer
into a consumer appliance is probably a
very good idea. It’s gone wrong because
only the smallest possible quantity of the lat‑
est possible technology has been made
available. These same electrical appliance
shops supply a range of sound-reproduction
equipment varying in price from £30 to
£1,000, But they don’t throw in any free re‑
cordings. Nobody ever buys seperate hi-fi
units,unless they know exactly what they’re
buying. PCs have always been like hi-fi
separates. The way to build this market sus‑
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tainably is to create niches for ‘ghetto blas‑
ter’ and ‘midi’ computers. Alongside the
PCs, these companies should be supplying
Psions,Amstrad notebooks, and Z88s. With
the kind of buying clout that these shops
could bring to bear, the differences between
the machines and the problems of intercon‑
necting them could be reduced to a mini‑
mum. Furthermore, nearly identical
hardwarecould bepackaged and sold asdif‑
ferent products, when the bundled software
is different. ‘This is a recreational machine’
a badge would say, or ‘This is abusiness in
a box,’ and the bundled software would be
somewhere which couldn’t be erased, so it
really would work, and continue to work,
straight out of the box. This approach used
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to work. It is only because machines and
programs are now being sold on the basis
that they can do everything, that people can
no longer think of anything to dowith them.
‘This stuff we make’ runs the commer‑

cial, ‘it’s powerful.’ Yes, but would some
body please tell my friend what it does. ‘We
can’t wait to see what you’re going to do’ it
concludes. Ah, so you don’t know either?
That explains everything.

a
It’s a rottenjob, plugging in wires andfind‑
ing install disks, butsomebody's got to do it.
If your high-street box is misbehaving, please
don’t call 0707 644185, or email jules@cix.
He’sgot enough to cope with right here.
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PseudoTerminals
Our man Peter

Collinson pondersCai
over times past for the answer
to that great question. How do
Unix applications communicate

with physical terminals and
terminal emulations?

About 14years ago, I was writing the kernel
code that was to support our Unix systems
on the local area network at the University
of Kent. LAN technology was not readily
available then, so we were using the now
defunct Cambridge Ringmethodwhich was
invented at the University of Cambridge
and adopted by anumber of academic sites.
The plan was to connect all our machines
together to allow data transfer. Perhaps the
most important need was to move the han‑
dling of interactive terminals from the hosts
into front-end processors located outside
the machine room.
Wewanted to allow auser on a terminal

to select the host they wished to talk to, and
for all the data to arrive in the machine
room ona pair of wires instead of the rats
nest of RS-232 cables required by the pre‑
vious technology. All this stuff is fairly well
understoodnow, but then it was new.
The user’s terminal was connected into a

Z80 based processor that was in turn con‑
nected to the Ring. The Z80 handled all the
interactionwith the user. It dealt with char‑
acter andword deletion, repeating input and
the like. When the user typed return, the
‘clean’ data was dispatched as a message to
the host. This usually resulted in some re‑
sponse from the host to the Z80 in order to
be displayed on the user’s screen. The Z80
dealt with lines of data and composed mes‑
sages that were sent to the host. The host
returned lines of data to the Z80.

User
Processes

Slave
Kermel
Layers

Hardware

Figure 1- Usingapseudo terminal toprovide a terminal interface

Vol 9-Issue 9February 1995 EXE:The Software Developers’ Magazine

There were very few programs then that
needed character-by-character input. Since
they were mostly games we just removed
them from the system. When editors such
as vi turned up, we bravely and secretly
ran single character mode over the network
expecting it to die from saturation. But it
wasn’t aproblem, it just worked.

Kernel conumdrum
Terminal I /O caused an interesting prob‑
lem when it started popping up inside the
kernel embedded in a set of protocol mes‑
sages. I needed to pass this into user proc‑
esses asif the data hadcome froma directly
connected terminal. Very early on, I de
cided that the way to do this was to imple‑
ment a device driver that presented a
standard UNIX terminal interface to the
userprocesses.
The mapping between the needs of the

UNIX system and the protocol definition
was not difficult. For inbound data into the
UNIX system, a line would come from the
user and just be placed on the input queue.
All the normal code that dealt with line re‑
construction was not needed because the
Z80 did all that.
For output, things werea little harder. I

hadto retain asmuchdata aspossible in the
kernel to send ascreen line to the Z80. This
was fine. I just flushed the output buffer
when I got a newline from the user proc‑
esses. Of course, some output is not termi‑
nated by newlines, notably prompts.
Prompts were handled by realising that
when the shell sent one, it then immediately
issued a r e a d system call. So the output
buffer was also flushed when a r e a d sys‑
tem call for that line was executed. There
were some occasional problems with this
approach and so there was an i o c t 1 call
that explicitly flushed things. This made its
way into a small number of programs but
for the large bulk of the UNIX toolkit,
things just worked.

State rules
The UNIX terminal interface holds some
state information about how the device is to
be handled. Much of this was not appropri‑
ate to a network connection and was either
faked (we lied about line speed for exam‑
ple) or implemented (wecould turn echo off
in the Z80, sopasswordswere invisible).
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Give Your Bugs The Bird!
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APIDebuggerAndGPFTool,Al l In A SinglePackage.
Ne: the perfect bug finding

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

Where Do Bugs Come from?
Today's bugs are just as likely to come
from improperly interfacing with the oper‑
ating system or third party components as
with your programming language. That's
why we've expanded BOUNDS‑
CHECKER into a single comprehensive
tool that points it's long bug hunting fin‑
ger at the types of problems you are most
likely to encounter.

Stop Problems like:
m API Parameter Errors m Memory And
Resource leakage ™Data And Heap
Corruption mAPI Compliance Errors i
Processor Faults m@C/C++ Pointer Errors
m API Return Value Errors mVBX Interface
errors and more!

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

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

New In BOUNDS-CHECKER!
VBX and Windows 95 support‑
BOUNDS-CHECKER now validates the
VBX custom control interface and logs VBX

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

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

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

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

| OrderATrio And SaveABundle!}
| Choose any two BOUNDS-CHECKER |
| products and get the third almost FREE! |
1
1 £195. vat
| BOUNDS-CHECKER [MRT

12 ForWindows UiFor 32/NT
11 ForWIN32s OUFor DOS
HE) Windows 95Pre-Release
I (Call for ordering information)

Fax ( 0 1 7 1 ) 837 6411

3-5 Cynthia Street
London NI 9JF
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All this worked well. It lasted about 10
years, undergoing a change in underlying
protocol to TS29 (the X.25 terminal proto‑
col) at some point. The win was when we
bought the second UNIX machine, with no
terminals. It was commissioned by DEC, it
had my system loaded and was in use by
people all over the Campus in about two
days.

Master and slave
I had only one terminal control protocol to
deal with and a single underlying transport
protocol. When Berkeley came around to
solving these problems, it wanted a much
more general solution. It implemented a de‑
vice driver that is effectively just a tunnel in
the kernel.

Each instance of the device presents a
standard terminal interface on one entry in
/dev and what may be called a ‘stream’
data interface at the other. Characters are
pumped into the stream end using normal
write system calls and appear at the termi‑
nal end as if they had been typed in. When
the processwishes to write to the ‘terminal’,
it uses the write system call to the terminal
end and characters are passed through the
kernel appearing at the stream end ready to
beread and passed to the network.Wegen‑
erally refer to the terminal end asthe slave
and the stream data end as the master, be‑
cause that is the relationship of the proc‑
esses involved in handling the connection.
The whole structure is shown in Figure

1.Whena user process talks to the outside
world, characters flow from it into the ker‑
nel and passto aprotocol handler. This is a
simple minded program whose function is
to wait for data from the user process and
perform the necessary system calls to con‑
vert from the stream data interface of the
pseudo terminal into whatever type of com‑
munication the network needs. It also waits
for data from the network and passes it into
the master end of the pseudo terminal en‑
route to the userprocess.

Destinationeverywhere
The structure is usually setupfrom the net‑
work. Let’s look a t r l o g i n .When you start
an r l o g i n program to login to another
machine, it firsts connects to the remote
machine using the network protocol. A
start-up message is sent over the network.
The message is received by the destination
machine and a daemon is started to deal
with the connection. The daemon, which is
usually r l o g i n d but names vary, be
comes the protocol handler for the session.
The network protocol that is used is TCP,
soavirtual circuit connection is established
between your machine and the remote one.
TCP handles flow control and data loss, en‑
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suring that data sent from one machine ap‑
pears in the right order and intact on an‑
other.

Family ties
When r l o g i n d is started, it looks for a
spare pseudo terminal. It then forks to cre‑
ate the user process. The child is set up so
that its standard in, standard out and error
channels all point to the terminal (slave)
end of the connection. The parent, r l o ‑
g i n d , hangs onto the master end. It then
settles down to passing characters between
the processes running on its machine and
the r l o g i n program that you started
originally.
The child o f r l o g i n d that owns the

slave end now e x e c s to the standard 1 o ‑
g i n program. There’s some magic here
about authentication that I am not con‑
cerned with at present. Suffice it to say that
the startup phase of the r l o g i n session
passes your user name, your terminal type
and the size of your window from your local
machine into the r l o g i n d process.
The r l o g i n d child will pass your login

name into the l o g i n program asan argu‑
ment. The l o g i n program is also given a
special flag to permit ‘password-less’ login,
if the authentication has succeeded. When
it’s started, l o g i n is convinced that it’s
talking to a real terminal. After all, its three
standard I /O channels are connected to
something that behaves like a terminal. All
being well, l o g i n will exec to your shell
andyou are in business.
The t e l n e t system doesa similar job,

except that the protocol used over the con‑
nection is somewhat bigger and is intended
to be operating system independent. You
can t e l n e t into many machines, but you
can only use r l o g i n into UNIXboxes.

Terminal state
A UNIX process controlling a terminal ex‑
pects to be able to change the way that
many aspects of the communication oper‑
ates. In basic hardware control for example,
setting parity. In control of the code within
the terminal driver for data coming in, for
example, checking whether a return is al‑
tered to a new line; or whether input proc‑
essing is to be done; or whether one special
character means ‘delete the last character
input’. And finally, in the interfacewhich al‑
lows control of the code in the terminal
driver on output, for example,whether a tab
character is mappedto several spaces.
The main implementation question is:

who should be ‘in charge’ of the terminal
state? Consider the r l o g i n example. If a
process on the remote machine issues a
system call to change some of the terminal
state, should the information be passed
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Figure2 - OriginalPseudo Terminal im‑
plementation

back to the actual terminal where the user
is typing? There are realadvantages in doing
this. It means that all the line reconstruction,
like the handling of the delete character and
delete word character, can bedone locally on
the user’smachine,assuming thatwe are not
using character-by-character mode. It also
means that character echo can be done lo‑
cally andwill bemuchfaster.
However, it complicates other aspects.

Some of the characters that the user types
are turned into UNIX signals and we would
have to ensure that these signals were
turned into messages locally, sent to the re‑
motemachine and actioned there.
The original designers of pseudo termi‑

nals took what might seem to be the easy
way out. They decided that all i o c t 1 calls
would be handled in the slave end of the
pseudo terminal connection.
The r l o g i n program usually splits into

two processes, one handling input from the
network and one taking data from the user’s
keyboard. One half of the program just sits
there passing every character that it gets
from the network onto the user’s screen.
The other half takes every character that
the user types, encapsulates it into aTCP
protocolmessage and transmits it.The local
terminal is placed into character-by-charac‑
ter inputmode.The localend of the connec‑
tion just becomes a simple bi-directional
byte shifter.

Slave labour
The slave end of the remote connection
does all the clever character manipulation
that is needed. A single character typed by
the user will pass from the local r l o g i n
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program, over the network, though the pro‑
tocol handler and into the slave end of the
pseudo terminal. If enabled, echoing of that
character is done by the slave side. This
makes r l o g i n into something that gives
you a good idea of howwell your network
connection is performing. Every character
that you type is being sent over the network
in a separate message, and: If echo is on a
single message is sent back containing the
echoed character. It makes things simpler to
implement and also makes the r l o g i n sys‑
tem more platform independent. It’s not as
bad as it sounds. A host puts out many more
characters to your screen than you type
which can behandled efficiently by transmit‑
ting largechunksof data down the line.

In hindsight,makingthe slave end of the
connection handle this basic character in‑
teraction was the correct thing to do. As
time has flown by, more and more pro‑
grams have used character-by-character
mode. For example, my current shell allows
emacs-style editing of the command line.To
do this, it needs to be sent every character
that I type at the moment that I type it. My
shell doesn’t use the terminal interface for
line editingany more.
The slave side of the pseudo terminal in‑

terface actually ignores much of the termi‑
nal state passed from user processes. It

does not have to deal with hardware so all
the values pertaining to that side of things
are ignored. Terminal speed settings are
just stored, except for setting the baud rate
to zero, which was traditionally used to
hang up the terminal line. Apart from this,
things like parity and flow control are just
ignored. All the other actions are done lo‑
cally at the slave end of the connection, and
this works with nogreat fuss.

Confession time
I may have glossed over the truth about
x l o g i n somewhat. This daemon uses a
special mode, called packet mode, on the
master end of the connection. Packetmode
gives the master some state information
about the interface that the slave end is
maintaining. Every read from the master
end returns a packet preceded bya status
byte. This is necessary because the master
end must be able to stop output on a Con‑
trol-S. Packetmode also helps with flushing
of buffers back to the local endwhen an in‑
terrupt signal is sent (usually Control-C).

Let’s get down to it
The original Berkeley terminal interface
consisted of a slab of code that dealt with
the system call interface and the gory de‑
tails of handling the terminal. There were

OPEN SYSTEMS

Figure3 -System VPseudo Terminal
implementation
several different ways of driving the termi‑
nal handling code and you selected your
preferred style by specifying a line disci‑
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pline. This was actually a small number that
pickeda particular set of routines from the
available set.
The lowest level of this code talked to a

specific device driver that took and received
data from the physical device. The pseudo
terminal driver was just slotted in at this level.
This structure is shown in Figure 2, taken
from Richard Stevens’ excellent book of
whichI give details in the bibliography. The
boxes representmajor softwaremodules.

System V Release 4 handles terminals
with streams, an idea that was implemented
after Version 7of BSD and sonever made it
to the Berkeley systems. Streams allow you
to push software modules ‘on top of the ba‑
sic terminal driver. These modules add
functionality onto the basic driver by either
modifying the data stream as it passes
through in both directions or by intercept‑
ing i o c t 1calls to establish state on the in‑
terface. To change the behaviour of the
interfaceyou ‘push’ a streams module.
The blocks of kernel code for a pseudo

terminal interface are shown in Figure 3,
again adapted from the Stevens book. Look‑
ing at the right-hand side, the kernel stack
starts with an optional t t c om p a t module.
This module translates i o c t 1 calls sup‑
ported by Version 7, BSD and Xenix termi‑
nal drivers into the more recent style of

interface that is the basis for the POSIX ter‑
minal definition. The module is pushed on
top of the standard terminal driver,
1 d t e rm . It’s this that drives normal termi‑
nals using the POSIX interface. The

All line reconstruction,
like the handling of the
delete character and

1 d t e r m module sits o n top o f the pseudo
terminal driver, p tem. On the master side,
there is an optional p c k t module that
turns interaction with the master side into
packets asdescribed above.

Got to get one
Pseudo terminals are a general resource
that any program can get hold of. Although
they were designed for remote terminal ac‑
cess, a great number of programs use them

OPEN SYSTEMS
for on-machine work. If you use X on your
machine, then your terminal emulator will
run using a pseudo terminal to provide a
terminal interface for the shell and subpro‑
grams that it runs. If you use an editor like
emacs or j o v e that permits you to start a
terminal session in an editor window, then
that session will be supported by a pseudo
terminal.
If you don’t use X, then maybe you use

one of the programs that allows you to start
a number of ‘virtual’ screens from your
standard terminal line.Thesewill all be sup‑
ported by pseudo terminals. Don’t confuse
this with console virtual screens, which are
normally done by adifferentmechanism.Fi‑
nally, there are programs like s c r i p t .
Script records aterminal session ina file by
usingapseudo terminal.

It does not take privileged access to ob‑
tain a pseudo terminal. Most systems per‑
mit mortals to get hold of them easily. Ona
BSD system, there are several entries like
p t y p 0 sitting in the /dev directory. The
strategy is to start at p t y pO and attempt to
open the device. This will succeed if a de‑
vice is not in use and will fail otherwise. If
this fails, the next name is derived by incre‑
menting the lastvalue from zero to ‘ f . If that
fails, the penultimate character is cycled
from ‘p’ to ‘z’, and then from ‘P’ to ‘T’. On

All the major software companies, over 150 FREE
Seminars, more than 300 exhibitors, Europe's
largest IT Conference, The Windows 95 Test Drive.
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my system, I have 48 pseudo terminals,
whose master names start at p t y pO and
endat p t y r f .

Once a free pseudo terminal is found
and opened, the name of the slave side is
computed by changing the leading ‘p’ into
‘ t . Sothe slave programends up usinga ter‑
minalname like t t y q 3 .

Mine,all mine...
Ownership of the device pair can beaproblem
on a BSD system. To allow anyone to access
the resources, you'll find that the devices are
usually owned by root and are read/write to
everyone.Youcan usethemlikethis.
However, if you are worried about some‑

one sending characters to your terminal
then you will want to change the access
mode to be more restrictive. You will also
want to own the terminal, so that you can
run a command like mesg that changes the
mode of the slave end of the device.

In general, this means that programs that
dealwith pseudo terminals are s e t u i d to root
so that they can create the correct ownership
and permissions on the terminal. Usually, the
protocol manager code is owned by the supe‑
ruser and the user process has its ownership
changed appropriately. However, it doesmean
that mortals can find it hard to write secure
programs that accesspseudo terminals.

All systems go
The System V implementation came much
later than the Berkeley one and the design‑
ers could see some of the pitfalls in the
original setup. First, to open a pseudo termi‑
nal under SystemV release 4, you simply
opena single ‘clone’ device (/dev/ptmx)
that searches internally in the kernel for a
free device.

When you open /dev/p tmx you are
handeda file descriptor and use that to find
the name of the slave end that you are deal‑
ingwith. This is done by passing the file de‑
scriptor into a standard routine
p t sname . The routine sends a message
down the master end of the pseudo terminal
and is returned a number which can be
turned into a name in the device address
space (eg /dev/ptys/66).
There is another standard routine that

copes with the ownership problem,
g r a n t p t . This executes a s e t u i d pro‑
gram which establishes the correct owner‑
ship of the device in the file system. It
means that programs that use pseudo-termi‑
nalsno longer require special privilege.

If you look around various systems, you
will find various combinations of these two
approaches. Some systems have imple
mented streams and use the standard
stream method of driving pseudo terminals

while not implementing the clone device to
provide user access.

Get connected
These days, there are probably more con‑
nections made into UNIX systems using
pseudo terminals than are made from di‑
rectly connected devices. The original
Berkeley approach has proved itsworth.
You do have to bear in mind that each

connection costs you anextra process for the
protocol handler. The data passes between
the kernel and user processes twice. I sup‑
pose that we take all this for granted, CPUcy‑
cles are cheap and hopefully plentiful. a

AdvancedProgrammingin the UNIXEnviron‑
mentbyW.RichardStevens ispublishedbyAd‑
dison Wesley. ISBN0-201-56317-7.
This containsa lot ofcode that wouldbeuseful
to anyonewho neededto implementa basic
pseudo terminal. You canget thesourcesfrom
Stp.uu.net- or oneof itsmirrors. Look for
stevens.advprog.tar, this maybecompressed. Er‑
rata to the book can befound in stevens.ad‑
vprog.errata.
PeterCollinson is afreelance consultant spe‑
cialising in UNIX. He can bereached elec‑
tronically aspc@hillside.co.uk, on the WWW
ashttp://www.hillside.co.uk or byphoneon
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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 u s i n g
cryptographic principles. It took the e x p e r i e n c e
and know-how of Germany’s number one in soft‑
ware protection and the leading edge technology
of 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 configurations.With the
Crypto-Programmer card from FAST you 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 c o p i e s
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 option - all inone

M M A G N I F@

Magnifeye is a subsiduary of Fast Electronic GmbH.
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E S S E N T I A L  R E A D I N G
F R O M W I L E Y

@C++ For Programmers
2nd Edition
LEENDERT AMMERAAL, Hogeschool Utrecht, The Netherlands
Two important new chapters havebeen added to this second
edition of abestsellingtext. It takes acomprehensive approach
and covers the newer features of the language ‐ templates and
exceptions handling.For students tackling their first language,
as well asfor C programmers lookingfor tutorial guidance
through the unique features of C++, this book provides a
thorough grounding.
0471954861 January 1995 400pp £19.95/$31.95

@Intelligent Hybrid Systems
Edited byS.GOONATILAKE and S.KHEBBAL,
bothof University College London,UK
There is now agrowing realisation in the intelligent systems that
many complex problems requirehybrid solutions. Increasingly,
hybrid systems combininggenetic algorithms, fuzzy logic,neural
networksand expert systems areprovingtheir effectiveness in a
wide variety of real-worldproblems.Bringingtogether leading
internationalresearch, this timely work providesadefinitionof
intelligent systems and summarises the current stateof the art.
0471942421 January 1995 300pp £24.95/$39.95

@Software Fault Tolerance
MR.LYU, Bellcore, NewJersey, USA
This latest Trends in Software title covers state-of-the-art
techniques and looks at state-of-practice approaches. Error
detection, exception handling,monitoringmechanism,error
recovery,and fault tolerant software (such asRecovery-Block
N-versionprogramming,andN Self-Checkingprogramming)
are all covered here. Practicalapplications include various
aviation and aerospace control systems, nuclear reactors,
telecommunications products,and network systems.
Trends in Software Series
0471 950688 January 1995 330pp (pr) £24.95/$35.50

# Configuration Management
Editedby WALTER F. TICHY, University of Karlsruhe,Germany
and S.]. FELDMAN,BellCore,USA
Software configuration management is the discipline of
controlling evolvingsoftware systems ‐ acollection of
techniques which identify andcontrol changes to software
beingdeveloped by a team of programmers. This work includes
a survey of industrialSCM tools, adescription of specific
integrateSCMsystems such asDSEE,ODIN, SHAPE,ADELE,
and PCTE,andanovel of SCM algorithms and techniques such
asremote installation tools, delta storage, transaction
mechanisms,andconstrain-based version selection.
Trends in Software Series
0471942456 1994 170pp (pr) £21.95/$31.95

Wiley books are available through major booksellers.
Alternatively, order direct from Wiley (Payment to John Wiley
& Sons Ltd). Credit card orders can be accepted by telephone:
+44 1243 829121
Prices quoted here apply to UK and Europe only.

JOHN WILEY & SONS LTD
BAFFINS LANE, CHICHESTER,
WEST SUSSEX, PO19 1UD, UK
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A robust and powerful implemeentation of the BASIC
language for creating DOS-based applications.

ile SIC for extra S P, I
The integrated development environment, consisting of
compiler, linker, editor and debugger, enables
excellent productivity.
The in-line assembler, flexibility in handling data and
blazing performance helped this product to PC
Magazine Editor's choice.
Take your DOS code to Windows
The PowerBASIC Developers Kit for Windows is the
easiest way to port DOS BASIC code to Windows.
Simply add function calls (choose from 350) to your
QuickBasic, PDS or PowerBASIC code to gain full
access to the Windows API.
PowerBASIC version 3.1
PB Developers kit for Windows

£139.95
£159.95

PX/Xtra (35Mb of source libraries) £69.95
ALL THREE above for ONLY £299.95

£69.95
All prices include VAT, post and packing.
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SOM and OpenDoc
Paul Smith explains

how to create OpenDoc
parts and discusses the

changes that have been made
now that it is in beta.

OpenDoc does most of
the work. All you have to
do isfill in some
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In the July 1994 issue of EXEI introduced
the architecture of OpenDoc. I promised at
the time to return to OpenDoc ina future is‑
sue, looking deeper inside the workings of
this new architecture for the creation of
software applications. The OpenDoc betas
should have hit the streets during last
month so now is the time to take a closer
look. I have written a simple OpenDoc part
editor for this month’s column but don’t ex‑
pect anything too clever. It mostly demon‑
strates how easy it is to get a basic part
editor up and running in a day’s work. It il
lustrates the process of designing and creat‑
ing software for OpenDoc. This article
concentrates on the Macintosh version of
OpenDoc, but OpenDoc is a cross-platform
product and almost everything you read
here can be extrapolated to other OpenDoc
platforms such asOS/2 andWindows.

In case you missed the update in EXE
last month, the OpenDoc project is ap‑
proaching completion. Even if afew months
later than originally planned, it’s on sched‑
ule to ship on the Macintoshplatform in the
late Spring or early Summer of 1995. At the
time of writing, a pre-betaversion was about
to be shipped to Apple developers. The full
beta is expected to hit the streets (and be
mailed to every Apple developer pro‑
gramme member worldwide) by the time
you read this article. The Windows beta is
expected about six weeks later.

I am not going to describe the structure of
OpenDoc in this article. Rather than repeat
myself I'll refer you to the article that starts
on page 40 of EXE, July 1994. A few things
have changed since then but they are mostly
implementation details, notarchitecture.

Deltas since the alpha
The alpha-6 version of OpenDoc was widely
distributed to developers, on both the
Macintosh and Windows platforms. All
members of Apple’s developer programmes
received a CD automatically, and almost
everyone else who asked Apple or Word‑
Perfect/Novell received acopy. This means
that quite a few developers have already
worked with OpenDoc and will have to port
their code to the final APIs and build proce‑
dures present in the beta version. So, what’s
changed?

The big modificationwas (on the Macin‑
tosh platform) the move from the Apple
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i n t e r f a c e ODBaseC l i pboa rd :
ODOb j e c t

{
ODChangeID G e t C h a n g e I D ( );
v o i d C l e a r ( ) ;
O D S t o r a g e U n i t
G e t C o n t e n t S t o r a g e U n i t( ) ;

v o i d S e t P l a t f o r m C l i p b o a r d
(

a i n

ODP la t f o r m Ty p e L i s t
t y p e L i s t
ye

v o i d E x p o r t C l i p b o a r d ( );

# i f d e f |PRIVATE__
v o i d I n i t B a s e C l i p b o a r d

( i n O D S e s s i o n s e s s i o n ) ;
# e n d i f

# i f d e f _ SOMIDL__
i m p l e m e n t a t i o n
{
f u n c t i o n p r e fi x  =

ODBaseCl ipboard;
o v e r r i d e :

s o m I n i t ,
s o m U n i n i t ;

r e l e a s e o r d e r :
G e t C h a n g e I D ,
C l e a r ,
G e t C o n t e n t S t o r a g e U n i t ,
S e t P l a t f o r m C l i p b o a r d ,
E x p o r t C l i p b o a r d ,

# i f d e f P R I VAT E
I n i t B a s e C l i p b o a r d ;

#e lse
r e s e r v e d l ;

#end i f

m a j o r v e r s i o n  =  1
m i n o r v e r s i o n  0 ;

hi
# e n d i f
m7

Figure 1- Class definitionwritten
usingIDL

Shared Library Manager (ASLM) to IBM’s
System Object Model (SOM). This also in‑
volved a change to the underlying object
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Softwareprotection is childsplay
wi thDESlock.

Telephone 0823352357
Fax0823352358

Millionsof poundsislosteveryyear
through themis-useof softwareand
evenpiracy.Policingof the industry is
difficult,andsometimes ineffectiveor
non-existentabroad.Therefore the
emphasis falls on you to protect
your o w n investment.Youneedto
y create anddistributemoresecure
~ softwareproducts.

j Thankfully n o w thewhole processof
softwareprotection ismadeeasywith
the latestrangeof securityproducts
fromDataEncryptionSystems, the
UR’sleadingsoftware protection
specialists.
DESlockandDESkeyare the easyway
to implementsoftwareprotection,
combiningto create animpenetrable
levelof protectionagainst illegaluse
of in-houseandthirdpartysoftware.
And it’ssomuchquicker.
Untiltheadventof DESlock,you
wouldhavespent hours
implementingsoftwareprotection.
Butnow it’s aseasyastypingaone
linecommandor usingthemenu
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drivenset-upprogramme. It will take
you secondsno thours.Andyoudon’t
evenneedto access any source or
.OB} files.
It really ischildsplay.
DESlock isdesignedforDOSand
Windowssoftwareandcanalso
protectnetworkedapplications using
only oneDESkey.
AllDESkeysare transparent in use
andtherefore do n o t interferewith
the normaloperationof the computer
anditsperipherals.This leavesyour
customer free to legitimatelyuse
your protectedsoftwareanyway
they choose.
DESkeysareavailable in avariety of
low-costhigh-speedmodels from the
standardDK12 to the immensely
sophisticatedandversatile DK2
andDK96.
If youwouldliketofind outmore
aboutDESlockandDESkey,or would
like ademonstrationkit; Member of
pleasecalluson 0823 352357 FAST
or faxuson 0823 352358. earrales



model of OpenDoc. The alpha version of
OpenDoc was defined as C++ classes. It was
constructed usingplatform-specific dynamic
linked library mechanisms such as ASLM
on the Macintosh and DLLs on Windows.
The OpenDoc beta uses SOM on all plat‑
forms. The classes are defined using SOM
InterfaceDefinitionLanguage (IDL).

Unlike ASLM and Windows DLLs, SOM
itself is a language and compiler neutral
platform independent object model. As
such, OpenDoc does not make use of C++
features such as multiple inheritance. The
OpenDoc APIs are no longer tied to C + .
This means that bindings for other lan‑
guages (Object Cobol for anyone?) are fea‑
sible. Class definitions are in . i d 1 header
files, which looka little like C++. An exam‑
ple OpenDoc class definition, written using
IDL, is shown in Figure 1. The . i d l files
are converted, during the OpenDoc build
process, into C++ by an IDL compiler tool.
Butyou won't need to do this unless you are
creating an OpenDoc extension, or unless
your part editor is unusual. The beta IDL
compiler is packaged as an MPW tool and
emits headers for C and C + , together with
a private stub implementation file anda pri‑
vate implementation header file for C + .
You won't need to do much with these ex‑
cept include them in your part editor’s build
process, and # inc lude the header file in
your project’s source files. You won’t want
to study these synthesised files too hard as
IDLisa loteasier to read.

Part editors are packaged, on the Macin‑
tosh, as Code Fragment Manager (CFM) li‑
brary files. They are loaded under the
control of SOM.A part editor is defined asa
subclass of the SOM class o D P a r t , in
SOM. Apple recommends using a ‘wrapper’
class to delegate from the IDL-defined SOM
part editor subclass to your own C++ class.
This allows you to make changes to your
class and to dovetail in existing code, with‑
out ever having to dive into the IDL. The
OpenDoc beta includesa tool called Part‑
Maker that automatically does all the work,
creating the IDLfiles, the public and private
C++ header files and implementation files.
All you have to do is add your own private
instance variables and functions and ‘fill in
the blanks’ in the public implementation
file. Moreon this below...

SOM allows objects to be distributed, us‑
ingwhat was called DSOM. Since there was
some confusion between SOM working be‑
tween different address spaces on the same
machine (the original DSOM) and SOM
working between stations, IBM decided to
drop the name DSOM. Sonow there’s only
SOM. The OpenDoc APIs take this into ac‑
count by providing factory methods of re‑
lated objects that your part editor should
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{
i f ( f D i r t y ! = k O D F a l s e )

{
H a n d l e h = kODNULL;

i f ( f S W I n i t i a l i s e d & & f T E h )
h  =  ( * £ T E h ) ‐ h T e x t ;

e l s e i f ( f 0 l d S c r i p t Te x t )
h  =  £ 0 l d S c r i p t Te x t ;

e l s e i f ( f N e w S c r i p t Te x t )
h  =  f N e w S c r i p t Te x t ;

O D S t o r a g e U n i t * s t o r a g e U n i t

i f  ( h  ! =  k O D N U L L )

{
c h a r

e l s e

/ / r emove o l d d a t a
}
f D i r t y = k O D F a l s e ;

v o i d C P S c r i p t W i z a r d P a r t : : E x t e r n a l i z e ( E n v i r o n m e n t * e v )

/ / G e t t h e r e f e r e n c e t o where w e a r e w r i t i n g t o .

s t o r a g e U n i t - F o c u s(ev, kODPropCon ten ts ,

/ / F i r s t w e f o c u s o n t h e p r o p e r t y w e w a n t t o w r i t e o u t .

t e x t S t a t e = H G e t S t a t e ( h );
O D L o c k H a n d l e ( ( O D H a n d l e ) h ) ;

s t o r a g e U n i t - S e t V a l u e(ev,
/ / N o w w e w r i t e o u t t h e p r o p e r t y .

H S e t S t a t e ( h , t e x t S t a t e );

s t o r a g e U n i t - S e t V a l u e ( e v ,  0 ,

/ / F l a g o u r p a r t a s n o l o n g e r b e i n g d i r t y .

f £ P a r t W r a p p e r - ‐G e t S t o r a g e U n i t(ev) ;

kODPosSame,

G e t H a n d l e S i z e ( h ) , ( O D V a l u e )*h) ;

( O D Va l u e ) kODNULL) ;

Figure5 - ‘Externalize’function

use to create new SOM objects. This allows
objects to be created on the most appropri‑
ate machines.The factory method of the re‑
lated object will take care of the details.

Other changes in the betas include in‑
creased use of reference counting and a
global change to the naming conventions.
In the alpha, all constants, types, classes,
and file names were prefixedwith xMP. This
referred to Exemplar an obsolete code-name
for OpenDoc. In the beta, all these names
use the prefix o D .

Partwriting, part making
Creating a new OpenDoc Hello World part
editor is very easy. You don’t need to know
as much about the Macintosh toolbox as
you do to write a complete program. Apple
has provideda tool called PartMaker that
creates all the required project files for a
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new part editor. All you have to dois build it
and it will run. PartMaker works by reading
a definitions’ document and emitting all the
header, implementation, and project/make
files that are needed to define the shell of
the part editor. PartMaker templates for
C++ andC part editors are included with the
OpenDoc beta. Of course, the part editor
you create with PartMaker doesn’t actually
know anything about the type of content
you want it to dealwith. It’s upto you to add
the necessary behaviour.

An OpenDoc part editor is, from Open‑
Doc’s point of view, an instantiation of the
class O D P a r t stored in a Code Fragment
Manager (CFM) library. PartMaker creates
this as a part wrapper (see above) which
calls member functions of a C++ class, or C
functions, depending on whether you had
PartMaker create a C++ or a C project. The
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part wrapper calls these functions when
messages are received from OpenDoc. Part‑
Maker fills out the code with some default
behaviour, but it’s up to you to write the
code that handles the content specific to
your part editor. To implement a basic part
editor all you need to dois add the code to
@ draw the part
@ store and retrieve the part’s data
@ activate the part
@ and handle events (mouse clicks,

keystrokes, etc.) sent to the part.

Any non-trivial part will need some addi‑
tional user interface, outside the confines of
the part’s frame. A small amount of code
must be implemented to register menu
items and handle menu events.A littlemore
is required to manage windows and to dis‑
play dialog windows and to show tool pal‑
ette windows if required.

If you want your part to be able to embed
other parts,you have to adda littlemore be‑
haviour to cope with embedding frames,
creating facets for visible frames and stor‑
ing frames. You might also want to support
other facilities such asdrag and drop, asyn‑
chronous drawing and scriptability. In each
case it is not necessary for you to provide a
lot of architecture and plumbing to support
these features. OpenDoc does most of the
work. All you have to do is fill in some part‑
specific behaviour in your part’s code.

If you are converting an existing pro‑
gram to OpenDoc, you have two possible
routes.You can convert it to apart (or parts,
by breaking it up) or, if you are in a hurry
you can usea library called CALib that will
help your program embed OpenDoc parts.
At the time of writing, I hadnot seen CALib,
but I understand that it will be as easy to
embed OpenDoc parts in your program’s
windows using CALib, as it is to embed
QuickTime movies. In other words, not too
hard. Some documentation for CALib is on
the pre-beta seed of Macintosh OpenDoc,
together with an email address to request
more information. Apple’s MacApp 3.5
framework will use CALib to support the
embedding of OpenDoc parts, so MacApp
userswill get the benefits for free.

Apart editor in one day and half!
I thought it would be neat to write a sample
part editor for this article. I set aside a day
and a half for the project. Of course, it’s not
feasible to create a complex program, such
as an OpenDoc part editor, in such a short
time. So I decided to build somethinga bit
less ambitious, a simple text editor that
could accept inbound drag and drop opera‑
tions (to demonstrate integrationwith other
text parts).The editor would allow the user
to compile and run scripts by means of an
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{
i f ( f £ S W I n i t i a l i s e d & & f T E h )
{

AEDesc s o u r c e D e s c ;

A p p l e E v e n t

v o i d C P S c r i p t W i z a r d P a r t : : R u n S c r i p t ( E n v i r o n m e n t * e v )

s o u r c e D e s c . d e s c r i p t o r Ty p e  =  t y p e C h a r ;
s o u r c e D e s c . d a t a H a n d l e = ( * f T E h ) - h Te x t ;
//HandToHand ( & s o u r c e D e s c . d a t a H a n d l e ) ;

t h e E v e n t ,  t h e R e p l y ;
S W A E _ M a k e A p p l e E v e n t (’misc’, ‘ d o s c ’ , & t h e E v e n t ) ;
AEPutParamDesc ( & t h e E v e n t , k e y D i r e c t O b j e c t , & s o u r c e D e s c );

i f ( A E S e n d ( s t h e E v e n t , & t h e R e p l y, kAEWai tReply,
k A E N o r m a l P r i o r i t y,  k A E D e f a u l t T i m e o u t ,
KODNULL, kODNULL) == 0)

AEDisposeDesc ( & t h e E v e n t ) ;
AEDisposeDesc (&theRep1]y) ;

Figure 6 - ‘RunScript’function

Apple event link to a copy of ScriptWizard
1.1used asan ‘OSAserver’.

The first step was to use PartMaker to
create the C++ shell of the sample part. This
took about a minute. The output wasa pro‑
ject to becompiled using Metrowerks Code‑
Warrior (see Figure 3 for a screen shot). In
the pre-beta version of OpenDoc, CodeWar‑
rior is the only supported development envi‑
ronment, although Symantec’s and Apple’s
MPW-based compilers will also beusable in
the near future. Building the part editor us‑
ing CodeWarrior was very quick: I am used
to MacApp MPW builds taking 10minutes,
or more. With CodeWarrior, on a Quadra
650 with PowerPC upgrade card (equivalent
to a Power Macintosh 7100/66), the full
build takes less than aminute.

The source code generated by Part‑
Maker compiles to create a part that dis‑
plays a simple graphic in a non-rectangular
frame (thus neatly demonstrating how
OpenDoc supports non-rectangular parts).
My first task was to remove the sample
drawing code from the C P S c r i p t W i z ‑
a r d P a r t : : D r a w function, and make the
frame a simple rectangle by modifying the
C P S c r i p t W i z a r d P a r t : :MyGetUsed-‑
Shape function.

The next job was to prepare the
C P S c r i p t W i z a r d P a r t class t o manage
its own content type. Since the part was to
be a simple text editor (amongst other
things) I declared a T E H a n d l e instance
variable to hold a handle to the text edit re‑
cord. Next it was necessary to add routines
to create and dispose of the TEHandle,
called at the times when the part’s facet was
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created and disposed of (when the part edi‑
tor receives, respectively, F a c e t A d d e d
and FacetRemoved messages). For the
sake of simplicity the text edit record is ini‑
tialised to fill the facet without having any
scroll bars. A more advanced text editor
would probably handle this a bit differently.

To display the content of the text edit re‑
cord required only a small amount of extra
code i n the C P S c r i p t W i z a r d P a r t : : D r a w
function. I just added a call to TEUpdate and
acheck to make sure the text edit recordwas
initialised. Likewise, responding to keyboard
events (to allow typing), following the receipt
of keyDown and a u t o K e y events, required
only the addition of code tofocus the drawing
engine on the part and then call TEKey to
process the event.

T e x t E d i t needs to receive idletime
in order to blink the caret that shows the
user where new typing will appear.To make
this happen, the ScriptWizard part calls the
OpenDoc Dispatcher object’s R e g i s ‑
t e r I d l e function after creating the text
edit record. This asks OpenDoc to send pe‑
riodic idle events to the part. On receipt of
these, the part calls the T E I d 1 e routine.
Having added all the above code, the part
accepted new typing, was able to redraw it‑
self and was able to blink the caret. The
next thing to do was to add support for han‑
dling mouse clicks in the part’s content
area, so the user could select and deselect
text. This was simply a matter of focusing
and calling the T E C l i c k routine whenever
a m o u s e D o w n event was received. I f w e
wanted to support drags out of the text edi‑
tor there would beabit more work to do.
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My next task was to make the text en‑

tered in the part persist, by storing it in the
OpenDoc storage system. When OpenDoc
wants a part to store its contents, it sends
the E x t e r n a l i z e message t o the part.
The ScriptWizard part’s source code for
handling the E x t e r n a l i z e message i s
shown in Figure 2. It works by focusing on
the part’s storage unit and writing the data
to it. The sample code here only writes one
type of data, but OpenDoc encourages a
part to store multiple representations of
data so that other part editors can read it.
The converse requirement, that of reading
the data back in, is handled in response to
the I n i t P a r t F r o m S t o r a g e message.

The ScriptWizard part displays it’s own
menu bar, containing commands for compil‑
ing and running the script that has been en‑
tered in the text editor. In order to make
OpenDoc recognise the commands in this
menu bar, the OpenDoc function R e g i s ‑
terCommand is called, from the part’s
global initialisation function : :MyCommon ‑
I n i t P a r t , t o bind command numbers t o
the menu items. This allows the part’s func‑
tion : :MyHand leMenuEvent to identify
and handle the commands. The run script
and check syntax (compile script) com‑
mands are handled by taking a copy of the
text from the text edit record and sending it

in an Apple event to the Script Wizard pro‑
gram. The code that handles this is in the
function : : R u n S c r i p t , shown i n Figure3 .

The last thing I had to do was implement
drag and drop support. OpenDoc really
does make this very easy indeed. All one

do isfill insome
part-specific behaviour.

has to do, to accept drags, is to implement
the : : D r a g E n t e r , : : D r a g W i t h i n ,
: : D r a g L e a v e , and : : D r o p functions o f
the part’s class. The first is called when an
incoming drag needs to know whether the
part would be able to accept it; the second
while the cursor is still over the part, the
third when the cursor leaves the part with‑
out dropping, and the fourth if the drop is
really taking place. PartMaker, by default,
puts these functions into the C++ part’s un‑
implemented stub so you just need to move
them back into the part itself.The only hard

thing, for me, was remembering to call the
frame’s S e t D r o p p a b l e function. Unless
this is done, OpenDoc will not allow drop‑
ping in the frame.

OpenDoc for every programs?
OpenDoc is designed as a compact set of
APIs. It is structured in a fashion that should
make it easy for existing programs to become
part containers and not too hard for existing
content types to be edited within OpenDoc
parts. In spite of all this, programming for
OpenDoc does involve a paradigm shift and a
new programmingmodel.

Rather than print all the source code for
the ScriptWizard part in EXE, we've ar‑
ranged for it to be made available on re‑
quest. Send an SAE anda blank diskette
(8.5-inch HD) to the EXE editorial offices, in
an envelope marked ‘OpenDoc’.

a

PaulG Smith provides technical and team‑
managementservices and ‘mentoring’
through the Commstalk consultancy. He was
leaddeveloper of Macintosh softwareprod‑
ucts including Commstalk-4D and ScriptWiz‑
ard. He can bereachedby electronic mail at
paul@ctalk.exnet.com, and bytelephone at
(01727) 844232.

We will
Experience RISC technology: compile 200,000 lines a minute on a Power
Macintosh 8100. Metrowerks CodeWarrior™ isa state-oHthe art, integrated

Metrowerks CodeWarrior. The only native development
environment for the Power Macintosh is here.

GOLD £275
+ shipping, VAT

development environment for Macintosh and PowerMacintosh computers. All
editions of CodeWarrior run native on 680x0 and PowerPC-based
Macintoshes. The software is supplied on CD-ROM.
CodeWarrior includes ANSI C and C++ compilers, and aMPW-Pascal
compatible compiler, plus the PowerPlant C++ frameworks, electronic
documentation, project manager, editors and browsers, debugger, profiler,
source code control, and MPW, ToolServer, and SourceServer from Apple.
The Gold edition of CodeWarrior generates code for both 680x0 and

BRONZE £69
+ shipping, VAT

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

PowerPC based Macintoshes. The Bronze edition has all the features of the
Gold edition, except that it only generates 680xO code.
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ONGRATOLATIE
You've just spent 8 months putting together the frostiest Windows app in the KnownWorl

Now it’s time to start on the Demo.

Yo u know how it is. You’ve finally booted the Windows Project from Hell through the door. You’re contemplating going home thi

ideof midnight for the first time in yonks when some suit from Sales pitches up and demands ademo version. To show all the
‘iciest screens. To fit on one 3.5" disk.

ForThursday.
0 what do you do? You could start hacking away at the App, to try and get something that compresses into amegand half, and
makes some sort of sense. Or you could get out the ancient screen capturers and the creaky macro recorders, and poodle fake
‘something. Or you can insist that you’re too tied upwith V1.1 fixes for this sort of nonsense.

Oryou could use-DEMOquick

Captures a realistic
simulation of any
Windows application
as you run it once.

A T O F Users jumpAdds highlights to i” quickly to any
focus attention a desired topic in

re your demo.
gs x fi ete list,Add custom E r e ae togeter with deseiptions, of a Instructional text

: : t - without ;graphics, video Video, e e e d e gi lou oma ELaroat windows guide usersand animation. Seaphis ec the relevant FILES.BBS, or step by step with
optional voice and
music.



Letters
Wewelcome short a

letters onany subject =i
that i sr e l e v a n tt osoftware

development. Pleasewrite to:
The Editor, EXEMagazine, St
Giles House, 50 Poland Street,

LondonW1V 4AX or email
editorial@dotexe.demon.co.uk

Unless your letter is marked
‘Not for p u b l i c a t i o n ’ ,i twill b e

considered for inclusion.

Classic analogy
Dear EXE
I enjoyed reading your Comment section
[EXE January 1995, p.3] and your conclu‑
sionsmay be right, butyour analogy is super‑
ficial. Looking deeper into this subject, I find
that it tells you more if you take into account
better informationaboutclassicalmusic...

If you ask practisingmusicians how they
play, they will tell you that they train their
bodies to perform complex tasks almost
automatically and that both their bodies and
their minds participate in reproducing a
piece of music in performance. In many
cases, the eyes are not ‘trained on the sheet
music’, as the music has been learnt. The
music is there asanaide-memoire.
It is far from the case that basic informa‑

tion like tempos are accurate, as there are
contemporary accounts of music in Mozart
and Beethoven’s times that cast serious
doubt on even the speed of subjective terms
and on the metronome marks that were
added by the composer later. In fact, music
is interpreted through a huge, changing, re‑
ceived understanding of the meaning of the
notation.You only have to look at the differ‑
ences in performance over the time that we
have recordings to see that the notationhas
been subject to different interpretations.

It is also not true that we have a perfect
notation. Scholars study of musical com‑
mentaries such asCouperin’s are key to re‑
producing the techniques and the sounds
that were heard. Your pianist, approaching
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Couperin now-adays (playing on a faithful
copy of a contemporary harpsichord, tuned to
apitchdeterminedby examining the acoustics
of wind instruments of the time and place) is
expected to knowabout these conclusions, be‑
cause the critics writing in Gramophone and
similar sourcescertainly do!

So, I am sorry to say that your analogy as
presented is rather simplistic andwould bedis‑
missed too easily. But, explore more deeply
andwefindamoresustainable analogy.

You are saying that music notation is as
much as the musician needs to reproduce a
piece, given adequate time to practice
(which includes learning it) and an under‑
standing of how to perform the music in its
correct context. By analogy, a program
should be annotated with just enough infor‑
mation to allow the meaning of it to be ap‑
parent. It is not possible for the
non-programmer to impose simplistic rules
about matters such as comments without
understanding fully the context and proc‑
esses the programmer is working in. Sowe
would expect to find either comments in the
code or volumes on the virtual bookshelf,
describing the context. We would expect to
find a body of receivedpractice, such as the
many tutorial books, sample programs and
other resources. There would be industry
practises, like Hungarian notation for C,
which would be treated as ‘givens’. We
would expect to find the peer review (the
programmer’s equivalent of a review in
Gramophone, perhaps).
I think that you havemadea plea for pro‑

gramming standards to be based on prag‑
matic programming needs and those can
only be determined by motivated program‑
mers. Motivation implies that these pro‑
grammers are also committed to
communicating to the future and probably
are themselves deeply immersed in quality
matters.
And that leads meto the core of the mat‑

ter. Too many programmers, not only when
writing sample code for publication,but also
in detailed implementation code, do not
seek to communicate. Composers commu‑
nicate over two, three, four or more centu‑
ries because they are as concerned to
communicate with the performer as to cre‑
ate the actualmusic. ...Toomany of our pre‑
sent programmers think it is a ‘write once’
activity and that’s the excuse for the com‑
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COMMENT

ment counters and other varieties of
Thought Police.

But, please, light-weight analogies that
can be discounted easily do not help us ar‑
rive at the truth of the matter, or spread the
word.

PeterWhitham
pbgbw@cix.compulink.co.uk

I agree that reproducingapieceofmusic en‑
tailspractisingthe numerousphrases that
make the composition. Obviously there is the
physical training, the mastery of the instru‑
ment.At one level the skill of the concertpi‑
anist lies in herability toplay the
instrument. The moreshepractices, the bet‑
ter she will become, in the same way that im‑
provingfamiliarity ofour own instruments
of software development will lead to in‑
creasedproductivity.
But the article did not concern the levelof
competence requiredasa prerequisite to us‑
ingprogramming tools: that wouldmake the
subject of a completely different article. In‑
steadI scrutinised the act ofprogramming it‑
self. What I had in mindwhen I suggested
thepianist wouldhaveher eyes trained on
the music sheplayedwas that she would be
‘sight reading’. She would beinterpretingthe
music as it was written on thepage,just asa
developer wouldperuse the listingof a col‑
leagueandbeable to understand the inner
workings of theprogram.
Music is not aperfect notation. But through
centuries of evolution it hasgrown into a con‑
cisesymbolic languagewhich transcends lin‑
guistic barriers. As a nation welack
proficiency in the national languagesof our
European neighbours. How easily can we
readthe comments in their source code, or
can they with ours?

Ciiff Saran. E d i t o r ,EXE.

Letterof the Month
The writer of the best letter of the
month, asjudged by the Editor, will re‑
ceive a£30bookvoucher, courtesy of PC
Bookshop, 21 Sicilian Avenue, London
WC1A 2QH (0718310022). The best let‑
ter is the one printed first. Please note
that letters submitted to this page may
beedited.
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playback facilities to help users learn five di
Brthen? Yes, but considerably more exg@mei

| didn’t do nuffink
In his paper Computer Ethics for

Users Dr Peter S Tippett identifies two
common fallacies amongst computer

users.
The Nintendo Fallacy is the belief that

computers cannot let their users cheat, or do
anything wrong/immoral.
The Samsonite Fallacy is the belief that users

cannot harm anything or anyone in the real world by
messing about on other people’s computers.
Tippett’s explanation for these quite extraordinary

beliefs is the lack of ‘sand box training’. He points out
that computer users today very rarely have parents who

also used computers, so parental and societal pressure to
use computer responsibly is missing.
Let’s face it, most computer users gleaned their first impres‑

s i o n s of information technology from watching early i s s u e s of
Doctor Who. To a certain extent it’s no wonder that so many peo‑

ple have such unrealistic expectations.
For more information on The National Computer Ethics & Responsi‑

bilities Campaign email ptippett@symantec.com

WIN ACCESS DEVELOPERS BUNDLE !
A bumper-bundle of Microsoft Access, Access Solu‑
tions, Access Toolkit and Access Training Videos ,
worth £700, is up for grabs in this month's competition.
To enter, simply answer the question below:
How many copies of Access have been sold in the
UK since it’s launch?
(a) 250,000
(b) 1,350,000
(c) 3,000,000
Send your details to us at the address on the top of the right page. The first cor‑
rect entry to be drawn from our hat will win this superb stack of goodies.

ACROSSr RIZEclteiaheRD 1.Rules for pub usedwith18down? (7)
5. Time for clothes? IT’s rubbish (7)
9. Bethe best in stout documentation (5)
10. Inability to handle a record maybe (4,5)
11. Shine on the virgin chip for instance (9)
12.Add ‘em upquickly with a symbol (5)

14.Age in the only suitable place (3)
16. For instance nothing makes meme (3)
17. | char logs made for the few rulers (9)
18. Ottoman Sir (7)
20. Scottish symbol hits LET badly (7)
21. Fast time with Armada broken up before night starts (7)
22. As graphic held only asa set of points? (7)

13. Flits south-east for amove, but suffocates (7)
15. Geometrical (geographical?) chunks of disk space (7)
18. Similar part of a storage sphere? (7)
21. Chunk of code produced by habit perhaps (7)
24, Disdainful about aluminium object-oriented function? (5)
26. Store without delay (9)
27. Broken upunlike afootball team (3,6)
28. Discharged in acurve (5)
29. Batter’s moment when the program starts to work (3,4)
30. Rare person quite untouched by IT? (3,4)
DOWN

Organic electronics presumably (7)
Coming back to press <ENTER> (9)
Ring, empty, aluminium, is egg-shaped (7)
Makes loving lobes (7)
Collects data like rosebuds (7)
Like an automaton, one with a chip (7)
Give up the Australian native with a radio phone (5)

. As you were, Inuit (7)

23. One who makes changes in the Yemen Derby (7)
25. Frequently in the soft encoder (5)
Solutions to January's crossword.
ACROSS: 1. IMMEDIATEACCESS 9. LILAC
10. CAN INSTAL 11. GARBAGE 12. ISRAELI 13. LUCRE 15.
YODELLING 17. NEEDINESS 19. GATES 21. UNKNOWN
23. LINKAGE25. HEINOUSLY 26. RANGE27. SYSTEMS
ANALYSIS
DOWN: 1. ILLEGAL2. MYLAR3. DECLARE4. ARCHETYPE
5. ENNUI 6. CENTRAL 7. EXTREMIST 8. SELLING
14. CHECK BITS 16. DISPLAY ON17. NOUGHTS 18. ISO‑
TOPE 19. GENERAL 20. SEEKERS 22. NESTS 24. AUNTS.

This month’s crossword prize is OS/2 Warp.
The winner of December’s crossword is H.M
McFarlane, who wins the Oxford Compendium
on CD-ROM. Please send in your entries to the
address on the top of the next page.



lease send y
raves.andco
entries10:

Y'KNOW BETTY, SHE'D BE --- AND M o s t
1 w i s h MY w i f e |EASY To TALIS | OF THE TIME
WAS A COMPUTER---| T O , FRIENDLY, |) PROBABLYINTELLIGENT---| WOULDN'T

E V E N T U R N

Maybe not today, maybe not tomorrow...
There can’t be many of you who
haven't read the ‘Microsoft to Ac- *
q u i r e the Roman Catholic
Church’ spoof news
release on the Net by
now. This highly “
a m u s i n g narrative 3
tells of Microsoft gain- 4 =
i n g exclusive elec- =
tronic rights to the
Bible and the Vati‑
can’s art collection,
whilst Gates devel‑
ops the religious soft‑
ware division strategy ‘a
single core religion to be offered
with a choice of interfaces according
to the religiondesired’.

Apparently the number of emailed complaints forced Microsoft to issue a de‑
nial. Do you find this surprising? One national newspaper did. Maybe we should
bare in mind that there'sa limit to the number of things you can spend millions of
pounds on. And there are only so many places you can go after you've con‑
quered the software market. Keepa tight grip on that funny hatJohn Paul.

The Software Developers Magazine

This month sees the launch of the EXE Book Club
page. Turn over for the finest selection of offers on
the latest most essential reads.

Hot foo t it down to Sandown
Park racing track next week
for the Software Developer’s
Forum on the 8th and 9th of
February. EXE will be hosting the 1995 Software De‑
velopers Challenge on February 8th. 25 teams will
battle to develop the killer app for the Royal National
Institute for the Blind.

Not only will the winners be rewarded with the
knowledge tha t they have helped out one of the
country’s most prestigious charities. They will also
be jetting off to America to compete in the world
Software Developers Challenge 1995.

Don’t miss this exciting opportunity to watch the
country’s best development teams in action and
meet the EXE team.

Turn to page 33 for the third part of our C++ Compil‑
er report. Two more detailed versions are also avail‑
able. The Technical Version costs £35. The Manage‑
ment Version ( inc luding fu l l managerial reports)
costs £75. EXE subscribers get a further 10% dis‑
count.

This promises to be the biggest event of the year
with over 60,000 attendees. Will this be the launch of
Chicago/Windows 95 or just another beta? Don’t for‑
get to come along and say hello to your friendly EXE
team. Fun, frol ics and £5,000 wor th of Microsof t
software to be won.

Galactic Civil izations was the fi rs t commercially
available game for OS/2 WARP. It shot to number
one on the Net PC Games Top 100 over Christmas,
knocking Doom and Doom2 to second and third
places. We have five copies of Galactic Civilizations
to give away. See whether you agree with the Net’s
most avid gamers. Send your name, address and
reader number ona postcard. First five copies out
of the bag at the end of the month win.

Hackers : Heroes o f the computer revo lu t i on by
Steven Levy. Pub l i shed by Penguin. I S B N 0-14‑
023269-9,

This book tells the tale of
the o r i g i na l computer
‘hackers’ of the 50s, 60s
and 70s amongs t them
Steve Wozn iak a n d B i l l
Gates. Fasc ina t ing a n d
funny  i t  g i ves  an  ins igh t
i n t o the ear ly l i v e s a n d
computer loves of the in‑
dustry’s founders. Send
your name, address and
reader number on a post‑
card. First five copies ou t



Good News for Bookworms
Welcome to The Book Page. It's new. This EXE Subscriber Club initiative will feature in the magazineevery
month and enable you to get great techie books at up to 25% cheaper than shop prices. We kick off with these
seven top sellers and will build up a superb selection in the months ahead. To take advantage of these fab
deals, please quote your Reader Number when ordering.

Heavy Metal OLE 2.0 Programming
bySteveHolzner
570 pages

Normal Price: £38.99
Price to You: £31.20

Now OLE 2.0 programmers can learn how to make applications that are easy to
use, document-centric and OLE aware. Comes with a free Heavy Metal disk with
source code and working programs.

Unauthorised Windows 95 Developers
Resource K i t

‐ \ " by Andrew Schulman
= 590 pagesWOU a3

DEVELOPER'S RESOURCE HIT

Normal Price: £38.99
Priceto You: £31.20

The ultimate book for anyone interested in Windows 95. Andrew Schulman
provides the first critical and realistic look at what "Chicago" means for the
software industry. Find out answers to tough questions. Is DOS dead? Is
Windows 95 a completed integrated operating system? Is Windows '95 just
Win32’s? In addition, receive free The Programmers Shop Smash Hits CD-ROM
and Schulman's Spy Utilities disk.

Free $tuff from the Internet
by Patrick Vincent
457 pages

Normal Price: £18.99
Priceto You: £15.20

At last, a guide to show you what you can get free ot the Internet. Save hundreds
of hours of connect time, discover the hottest new sites on the Internet and World
Wide Web and grab asmuch "Free $tuff" asyou want!

YOUR ORDER
Price Total

H/M OLE 2.0 Programming £31.20 £
Unauthorised Win95 DevReskit £31.20 £

(1 Free $tuff from the Internet $15.20 £
Oracle PerformanceTuning £19.50. £
TCP/IPNetwork Administration £16.50 £
sendmail £18.40 £

| Unix in a Nutshell £5.60. £

Shipping at £3.50 per order £ 3.50

PAYMENT OPTIONS

Please tick or fill the relevant boxes below
| enclose a cheque for £

(payable to Process Communications Limited and drawn on a UK bank)
Ea Please debit myAccess/Visa/Mastercard/Amex/Diners by £

J e l
DateSignature.

| enclose a company purchase order. Please send me an invoice.

Ee Epis ok

(We are sorry that we cannot accept orders without an official purchase order)

a p e s X ORACLE PerformanceTuning
ri byPeter Corrigan andMark Gurry.

|__ 642 pages
ORACLE
Performance
Tunin;ig ihee
6

Normal Price: £25.95
Price to You: £19.50

The most popular RDBMS in use today. This book shows you the many things
you can do to increase the performance of your existing ORACLE System,
whether you are running Version6 or 7.

[=
TCP/IP Network Administration
by Craig Hunt
502 pages

TCPAP |

Normal Price: £22.00
Price to You: £16.50

A complete guide to setting up and running a TCP/IP network for practising
system administrators. This book covers setting up your network, configuring
important network applications including sendmail, and issues in
troubleshooting and security. It covers both BSD and System V TCP/IP
implementations.

sendmail
by Bryan Costales
830 pages

sendmail

Normal Price: £24.50
Price to You: £18.40

Although sendmail is used on almost every UNIX system, it's one of the last
great uncharted territories - and most difficult utilities to learn - in UNIX system
administration. This book provides a complete sendmail tutorial, plus extensive
reference material. It covers the BSD, UIUC IDA and V8 versions of sendmail.

UNIX in a Nutshell
SystemV Edition
byDanielGilly & O'Reilly staff
444 pages

Normal Price: £7.50
Price to You: £5.60

‘You may have seen UNIX quick reference guides, but you've never seen
anything like UNIX in a Nutshell. Not a scaled-down quick reference of
common commands, this is a complete reference containing all commands and
options, along with generous descriptions and examples that put the commands
in context. For all the thorniest UNIX problems, this one reference should be all
the documentation you need.Covers System V, Releases 3 and 4, and Solaris 2.0

Name:
Address:

Post Code:

Reader Number: Ci

Simply fax or return this form with your order (withyour cheque or your
purchase order if you are not paying by credit card) to this address:
Process Communications Limited
Freepost 39 (WD 1414/29)
St Giles House

or call Suzanne Chamberlain on 071 287 5000 ext 3414 to place your order.



Mosiis animportant application that is The Microsoft andMacintoshversions come with
becoming instrumental in the growth of the EnhancedNCSA Mosaic ondiskettes; the XWindow
Internet. These books, created for Microsoft version comes with NCSAMosaic on
Windows, X,and the Macintosh, introduce you CD-ROM.All three books come with
toMosaic and its use in navigating asubscription to The Global
andfindinginformation on theWorld ne ed t0 kn W NetworkNavigator(GNN®), the
WideWeb (WWW). interactiveguide that makes the
It shows you 1 tin Internet more enjoyable and easier to use.

how to useMosaic Another newO'Reilly book onamuch‑
requested topic isManagingto replace some of the

traditional Internet functions likeFTP, (ne Intlernel InternetInformationServices:
Gopher,Archie, Veronica, andWAIS. WorldWide Web, Gopher, FTP,
For more advancedusers, the ita M | andmore. It describes in detail how to set
books describe how to add upinformation services tomake them
external viewers to Mosaic available over the Net. It begins bydiscussingwhy a
(allowingit to display companywould want to provide Internet services
many additional file and how to select which services toprovide. Most of
types) and how to the book describes how to set up email services and FTP,
customize the Mosaic Gopher, andWorldWideWeb servers. This bookwill be
interface, such asscreen published in December.
elements, color, and fonts.

nO! a4

for the Macintosh

Dale Dougherty & Richard Koman DaleDougherty,RichardKoman,&Paula Ferguson By Dale Dougherty & Richard Koman
1st EditionOctober 1994, 230 pages 1st EditionOctober 1994, 288 pages 1st EditionOctober 1994 198 pages

ISBN1-56592-094-5.With two diskettes ISBN 1-56292-095-3.With CD-ROM ISBN1-56592-096-1.With diskette
containing EnhancedNCSA Mosaic containing NCSA Mosaic for the containing EnhancedNCSA Mosaic

for Windows, V1.0 XWindow System, V2.4 for Macintosh, V1.0

I N T E R N AT I O N A L

Available from:
InternationalThomson PublishingEurope
Berkshire House, 168-173 HighHolborn, LondonWC1V 7AA, UnitedKingdom
Tel: 44-71-497-1422 ©Fax: 44-71-497-1426 ©Email: ora.orders@itpuk.co.uk

> CIRCLE NO. 969
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Email @EXE
In the November issue of EXE I described
our serial setup. I explained how to share
modems with NT to give our LAN users ac‑
cess to the World Wide Web from any ma‑
chine on the network. Since then the setup
has evolved. On the hardware side, the US‑
Robotics modem has been upgraded from
V.FC to full V.34 by downloading new firm‑
ware from USRobotics’ BBS and uploading
it to the Flashmemory in the modem.

On the software side we have now in‑
stalled an email capability. Everyone can
send and receive local and Internet email.
Since MS-Mailwas being used before for in‑
ternal email, all the workstations already
had this installed. Sowe wanted a solution
that allowed us to use MS-Mail for Internet
email. We found a package called Dial-up
Internet Connection Services or DICS for
short (see Figure 1). It allows everyone at
EXE to send and receive Internet email
from within MS-Mail through our account
on Demon. Microsoft does have an SMTP
Gateway in its products range but it didn’t
fit our requirements on several points. First

From local to Internet Gr
wide email for BES

everyone. David Mery
presents a step bystep guide.

[=| Hello <dotexe @cix.compulink.co.uk> [~[-]
(Sere)(reck Names | Atach ‐}toions ‐}[_Aattess_]
Te:

i aCe:
Subject: | Hello <dotexe@cix.compulink.co.uk>

DICS MDI Alpha [4.5]
File Ed View Window Help |
[ = | incomingMail [= 1] Outgoing Mail a g ]

Outgoing Mail 0;
[ Verbosity |2 |

¥ r y i n g t o c o n n e c t t o p o s t . d e m o n . c o . u k
There a r e 7 ?m e s s a g e s o n p o s t . d e m o n . c o . u k f o r d o t e x e . |

dmery@do1 more@power.g loba lnews . c o m
dmery@do2  m o r e @ p o w e r. g l o b a l n e w s . c o m

Figure 1 -Preparinga message with MS-Mail andsending it with DICS
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it requires a dedicated machine. Second it
doesn’t support the stack we use and be‑
sides, it is also more expensive (£620).

Internet email from MS-Mail
DICS needs an account on MS-Mail called
Internet Relay with a password which is by
default Internetbut can bechanged. When a
user wants to send an external email, he
sends it with the To field set to ‘Internet Re‑
lay’ and the Subject field set to the subject
followed by the email address, separated by
spaces and enclosed in angle brackets. For
instance, the subject of a message ad‑
dressed to dotexe@cix.compulink.co.uk
would be:
H e l l o <dotexe@cix.compulink.co.uk>
Incomingexternal email messages are auto‑
matically distributed to the MS-Mail gate‑
way according to an alias file. This file
contains correspondence between user‑
names in our Demon domain name and MS‑
Mail accounts names. Our domain name on
Demon is DOTEXEand we use names such
as CLIFFS, MELANIEW, DMERY, EDITO‑
RIAL, etc. Every user has a username com‑
posed of their first name followed by the
first letter of their last name (with the ex‑
ception of DMERY). We also have a few ge‑
neric usernames such as EDITORIAL. Our
alias file is listed in Figure 3. Incoming
email messages have a Subject field contain‑
ing the subject and the address of the
sender between angle brackets,soit’spossi‑
ble to do a reply on a message.

DICS setup
Sothat’s what’s happening on the user side,
now let’s detail the connection side. DICS
was installed in a shared directory on our
NT server. The main directory contains the
executable files, the alias file and one subdi‑
rectory, spool, which in turn contains three
subdirectories: mail, mqueue and news. For
those that have used the combination of
KA9Q and DIS to connect to Demon under
DOS,the directory structure should look fa‑
miliar.The developer, Mark Gibbons, wrote
DICS to be easy to use and upgrade to, for
people already connected to Demon under
DOS. The installation process even pro‑
vides an option to upgrade from a previous
KA9Q/DIS setup.

The alias file is very important,. If DICS
doesn’t find it then all mail is sent with a
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From field set to someone@youraddress, in
our case someone@dotexe.demon.co.uk. It
happened to us when we were setting up
DICS because we didn’t set the path cor‑
rectly in the setup screen (see Figure 2).
DICS’ setup requires a path for AUTO‑
EXEC.NET for users upgrading from
KA9Q. Because we performeda clean in‑
stallation we didn’t fill in this field. In fact it
is also used to find the alias file.

The mail directory is where incoming
mail is kept and log files are temporarily
stored. For each usernamea file <USER‑
NAME>.TXT is created where the mail is
saved. When it has been transferred to MS‑
Mail the corresponding file is erased. Soif a
mail is received for a username not defined
in the alias file, it is kept in this directory.
The mqueue directory containsa file called
SEQUENCE.SEQ which holds the message
number of the next message to be sent. It is
used by the MS-Mail MAPI gateway. This
directory also holds temporarily outgoing
messages. The last directory, news, is not
used in our setup.

The DICS executable is run only by the
editorial team. The rest of EXE don’t need
to know how the connection works. The
only thing they have to worry about is MS‑
Mail and how to format an address to send
external email.

To send all the external mail that is wait‑
ing on MS-Mail and receive mail sitting on
Demon we simply launch DICS. When exe‑
cuted, DICS in turn launches Trumpet Win‑
sock which connects to Demon. From then
on everything is automatic. DICS includes a
Finger command which is automatically set
to ‘dotexe@post.demon.co.uk’ in order for
us to checkif there’s any mailwaiting.

If you remember the article in our No‑
vember issue you'll know that the connec‑
tion is in fact a little more complicated than

DEVELOPER’S CORNER
[=]
File Edit View Window Help

~DICS Main Setup Details

| Please amend the following set t ings as r ct
|] The name ofthis host (I.E. Your Machine Name} [dotexe.demon. co.uk
| IETSSOSAs o m e s

7 Check DemonFilesFor C o n fi g u r a t i o nEach Load
‘TheFull Path(and Filename)of your ‘DEMON.BAT! file is:

=
[o:\ws_opps\DEM ‘BAT

T Check KA9Q FilesFor C o n fi g u r a t i o nEachLoad © L e a v eT oMicrosoft
Full Path and Filename of your ‘AUTOEXEC.NET’ © Use DICS Defouns

‘ W h e n DICS transfers messages to the MAP! system.Mailheaders ‘amountofInternet‘doyou want Wansferred with the message?
'g:Wws_apps\DEMON\AUTOEXEC.NET © Use “User” Settings

TCsiatHinmzed ||||} Exit DICS after[600 S e c o n d sOFInactivity
|] T when Saving,Save Client Window Positions

f= ‘SMTPServer Setup Details

Server Overation“Update Log File A
| B EnableSMTPServer O p e r a t i o no nStartup
|B Start Server BEFORE Time Kick (For Slow Machines)
NOTE. The SMTP Servet can only be Enabled or Disabled when DICS fist
ata i ts In other words. when you change this setting you will have to restart
I C S for the change to have any effect. You can't start/stop k manually.
“The Full Pathof your Incoming MailDirectory is:
[o:Wws_opps\DEMON\SPOOL\MAIL\

fs] ‘SMTPClient Setup Details
Gateway Or MailExchangeMachine
poxt.demon.co.uk rectly

TD e l i v e rmail strai automatically toSs pei =|e e e p e e o e s
N O T E :A s e t t i n go f 0 seconds means that DICS will NEVER try
MAIL automatically. Any other value greater than 0 means DIC‘‘send MAIL when it staits and then repeatedly ly after the specified
‘TheFullPath of the DIRECTORY where yourOUTGOING m a i li stored:Sound lecespt ‘ W A Y ’filetoPlay: [MAILWAVTose = Trace Setting:

5 Enable Multiple MailboxOperation p o n t
1n o l mleM a b o nSit

2s fesTer[MAILBOX.TXT

[cews_opps\DEMOM\SPOOLAMQUEUE\
SMTP Undate Ootions | SMTP Trace S e t t i n g

UpdateLogFile.Fi Tea m e |tmnt
I KillMailFiles o nS u c c e s s f u lCompletion 2

Figure2 - Setup of a few components of DICS

that. The connection is not direct from Win‑
sock. The stack accesses one of the two
available modems through SAPS, an NT se‑
rial port sharing software, but that bit is
completely transparent.

In DICS two verbosity levels can be set.
One concerns the amount of header infor‑
mation copied in incoming messages. We
set this level so that just aminimum header
is put in the messages, so users are not
saturated with delivery indications. The
other one concerns the amount of informa‑
tion displayed by DICSwhen it is connected
to the service provider and is transferring
messages. This information is also logged
ina file. We fixed this one sothat we see the
names of the sender and the addressee for
each message. It is possible to set it so the

dmery David_Mery@mapi
cliffs Cliff_Saran@mapi
melaniew Melanie_Welsh@mapi
kateaKate_Adams@mapi
marcw Marc_Warren@mapi
stevenm Steven_Miles@mapi
marcg Marc_Green@mapi
suzannec Suzanne_Chamberlain@mapi
sandraip Sandra_Inniss-Palmer@mapi

davidm David_Mery@mapi

default deliver

editorial Cliff_Saran@mapi David_Mery@mapi
advertising Marc_Warren@mapi Steven_Miles@mapi Marc_Green@mapi
production Melanie_Welsh@mapi Kate_Adams@mapi
marketingSuzanne_Chamberlain@mapi Sandra_Inniss-Palmer@mapi
awards Cliff_Saran@mapi David_Mery@mapi

postmaster Cliff_Saran@mapi David_Mery@mapi

Figure3 - EXE’salias file
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© Leavein Queue @R e n a m eWAK File _C D e l e t efrom Queue
( C R e e e

body of every message is also displayed and
logged but we think that confidentiality is
an important aspect of email which should
be respectedwhenever possible.

Shortcomings
DICS is very robust and does exactly what
we need but it has a few limitations. Most
are related to the way i t ’s gatewayed to MS‑
Mail. It’s cheap, it works but it’s relatively
crude. First, email is exchanged with De‑
mon only when we log on with DICS. We
tend to do this about three times a day: in
the morning, at lunch time and in the eve‑
ning. Another problem is that the MS-Mail
client executing DICS has to be closed be‑
fore DICS is launched. This is because
DICS logs in MS-Mail as the Internet Relay
user and MS-Mail refuses to have two differ‑
ent mailboxes opened simultaneously on
the same computer. If I forget to close my
mailbox when I execute DICS then the mail
exchange with Demon works but it is not
distributed to MS-Mail until the next time
DICS is launched.

If a message is sent to a name that
doesn’t have an alias defined then the mes‑
sage is just saved asa text file with nonotifi‑
cation whatsoever. The same thing happens
with messages too long for MS-Mail.This is
a frequent problem with MIME mail which
will need to be decoded by hand. So the
mail directory should be checked every now
and then.

The last shortcoming is probably the
most annoying with regular use. Since
DICS works through an MS-Mail account,
the address book cannot be used to store
email addresses. This must be done in a
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| Kate Adams
katea@dotexe.demon.co.uk
Suzanne Chamberlain
suzannec@dotexe.demon.co.uk
Marc Green
marcg@dotexe.demon.co.uk
Sandra Inniss-Palmer
sandraip@dotexe.demon.co.uk
David Mery
dmery @dotexe.demon.co.uk
Steven Miles
stevenm @dotexe.demon.co.uk
Cliff Saran
cliffs@dotexe.demon.co.uk
Marc Warren
marcw@dotexe.demon.co.uk
Melanie Welsh
melaniew@dotexe.demon.co.uk
Editorial department
editorial@dotexe.demon.co.uk
Advertising department
advertising@dotexe.demon.co.uk
Production department
production@dotexe.demon.co.uk
Marketing/Promotion dept
marketing@dotexe.demon.co.uk

Figure 4 - EXE’s email addresses

__DEVELOPER’S CORNER
text file or whatever small databases using
cut and paste from the Subject field.

More features
DICS has two other features which were not
described above. One is the ability to set the

opened simultaneously
on the same computer

PC clock with a time server. This is done
automatically and transparently. The other
is to download Usenet newsgroups. We are
currently not using this feature. To do so re‑
quires anexternal news reader.

Our current setup answers all the needs
we had but, of course, it created new ones.As
I explained previously DICS is robust but it’s
limited by the way it is interfaced with MS‑
Mail and by MS-Mail’s own limitations. So
our wishlist is concerned more with MS-Mail

itself than DICS. Among the features I
would like to see in the future is the ability
to use the address book in the mail client
for external mail messages, full MIME sup‑
port and automatic redirection of incoming
mail when someone is away... This last
point requires more than a simple redirec‑
tion. That is already possible and is in fact
what we're doing for the generic accounts
such as editorial. What is needed is at least
automatic forwarding, possibly to a non local
address and automatic generation of a stand‑
ard reply t o warn the s e n d e r that their mail
may have to wait before it will be read. Even
better would befiltering of the subject and/or
body of the messages and automatic distribu‑
tion according to predefined rules...

|
The latest version of DICS can bedown‑
loaded via FTP from fip.demon.co.uk in the
directory /pub/ibmpc/winsock/apps/dics.
DICS is shareware and costs £19.95 f o r an
individual machine and£99.95 f o r a site li‑
cense (includingthe use of the MAPIMS‑
Mailgateway). For more information
contact OEM Computer Systems on 01788
570522or byemail at orders@oemcomp.de‑
mon.co.uk or orders@oemcomp.com.

CAREER¢DEVELOPMENT To advertise, call Marc Green on 071 287 5000 x3402
email: marcg@dotexe.demon.co.uk

S O F T W A R E A N D H A R D W A R E D E V E L O P M E N T E N G I N E E R S

3Com’s been enjoying a lot of attention
ently. There are 3 very good reasons why

F i r s t , t h e r e ’ itement a b o u to1
blend of €

condly, and as
perform

British professionalism.
refl our fir
we're hailed fe

that we offer great c: people.
And we still have more places to fil l .

C o r p o r a t i
We are working
wi th the latest
technology on

Make t h e m o s t impor tan t
connection of y o u r career.
HEMEL H E M P S T E A D« ©c .£ 2 2 , 0 0 0 - £ 3 5 , 0 0 0 +carat senior level

eading edge products (hype list includes ‑
et Switching, ATM, H D L , C++,

n d o w s , UNIX) but more importantly we
are str iving to be the best at what we do.
Not just here but in t

The working
r but we value and reward

ard
onand a belief that together we

inge the wor ld!

Software and Hardware
Development Engineers
at all levels to Group Leader.

Embedded Software and
Object Oriented Design
specialists.

Specialist Test and
CAE Engineers.
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Berkshi
Tel: 0734 771100.

If o u r style and vision appeals to you, make
the mos t important c o n n e c t i o n o f your

to 3Com’s
ited a t :

Applications from th i rd parties
are welcome.
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To advertise, call
Marc Green on 071 287 5000 x3138

Unipalm Group is in t h e business of providing solutions t h a t deliver trouble-free cost
effect ive and seamless computer networking over and between local and wide area

networks and t h e g loba l Internet, a l l basedon accepted o p e n standards - TCP/IP, NFS
and X Windows.

Essential ly, freedom from the bias of computer hardware and so f tware manufacturers.

Last year, Unipalmfloated on t h e London Stock Exchange a n d due to cont inued
expansion we are current ly look ing f o r t h e fo l l ow ing personnel:

Experience Lecturers required to develop and deliver current and fu‑
ture courseware in line with customer requirements and the strategy
of the training division. Applicants must have a minimum of 12
months comparable experience in a relevant field and the ability to
communicate effectively with both technical and non-technical audi‑
ences.

C++ AND VISUAL BASIC
PROGRAMMERS

Working with the R&D department, you will be working with the latest
PC operating systems and tools from Microsoft to provide solutions
with computing’s fastest growing technology, the Internet. You
will be required to carry out the maintenance and continued develop‑
ment of our email product, Mail-it. Experience with Microsoft Win‑
dows programming is essential. Applicants should also have
experience of C++ or Visual Basic. Familiarity with Object Oriented
programming techniques and Unix/Internet experience would also be
an advantage.

PROJECT MANAGER
The role is responsible for ensuring delivery to our Sales Depart‑
ment, within agreed timescales, of all aspects of development and
production activities of our email/personal Internet access software
development. Experience is required in project and team manage‑
ment plus knowledge of Windows/Unix programming. Successful ap‑
plicants should be able to work individually and as part of ateam.

Applications in writing please, encosinga full CV,
quoting salary details to :

Liz Dean
Unipalm Limited
216 Science Park

UnipaimCambridge
CB4 4WA

NO AGENCIES PLEASEemail: liz@unipalm.co.uk

Search Selection and Advertising
Parade House, 135 The Parade,

Watford, Herts,WD1 1NA
Tel: 0923 240139 Fax: 0923 249436

A SPECTACULAR CAREER
Awaits bright young Analyst Programmers with a 2.1 or 1st class degree ina
Computing/Engineering/Numerate subject and a minimum 6 months
relational database or C programming experience.
Our client, a leading investment bank, requires ambitious young
developers to become involved in the building of a new generation of
applications critical to the business that they run.
A multi-vendor site, they employ many leading edge technologies.
Applications they are building are truly Global (with offices in all the main
financial centres.)
Prospects for ambitious, capable developers are extremely bright.

To apply, please forward your Curriculum Vitae to the above address
quoting reference GS1. If you require further information,

please call one of our consultants on
(0923) 240139 (office hours) or (0956) 339620 (evenings/weekends).



t h e s o f t co rpo ra t i on
Specialists in Software Development Staff Recruitment

OODIOOP, C, C++, VISUAL C++ ALL LEVELS
As the market for Object Oriented skills gathers pace we have a number of clients designing
systems in diverse application areas including: Multi-media, DTP, Telephony, LANs,
Electronic publishing, On-line information Feeds, Financeand Banking inboth 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 Management Accounting,Treasury, Equity, Fixed Income and Derivatives.
£20-£25K + Bankingbenefits REF SC/O2/EXE
CAND C++ PROGRAMMERS ANALYST PROGRAMMERS
Excellent opportunities exist for bright graduates with one year + experience. Personal
background requires a solid understanding of the project life cycle and a commitment to high
quality coding. You will be trained in all aspects of Investment Banking, relational databases,
4GLs and Object Orientated Design. A good opportunity for asecond career move.
£17-£25K +Bankingbenefits REF:SC/03/EXE
SYBASE/INGRES/VMS/C/C++/UNIX 1-3 YEARS £25-£30K + BONUS
Excellent opportunities for Graduates with 1-3 years experience to join a Banking Organisation.
Training will begiven in the Derivatives/Financial Instruments market. Motivatedself-starters who
want to take on responsibility inaprogressive organisation where skills are rewarded onmerit.
OTHER PLATFORMS/DATABASECONSIDERED. REF: C/04/EXE
INGRES/ORACLE/SYBASE/GUPTA/OOD AND OOP ALL LEVELS
Additional experience of: SQL, Forms,Cand C++ required. Wecurrently have client companies
including Management Consultancies, Systems Houses, Systems Vendors, Bank and Finance
clients looking for candidates with: Relational Database design, Database tuning, Systems
Administration, DBAs, Pre/Post Sales and solid programming knowledge and expertise. Please
Call 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 knowledge are again much in demand. Software development experience is the
key, and being able to deliver high performance, high quality, well specified software
incompetitive time scales. Opportunities vary from small to large software companies involved in
expert systems, GUls, Image Processing, GIS, EIS, Communications, Networking and Object
Orientated Databases. Graduates through to senior software engineers/team leaders are
required. Pleasecall todiscuss.
£14-£35K + Benefits REF: SC/O6/EXE
UNIX/VMS/MSWINDOWS/NT MFC/C/C++ ALL LEVELS
A degree in computer or natural science, two years solid C/C++ programming experience and a
sound understanding of UNIX, VMS or MS-DOS are required to work on large scale programs
with user interaction. You will need an intelligent problem solving approach to work and be a
quick learner to programmer software in an X-Windows, Windows SDK or NT environment, port
software to different systems and liaise with customers to drive through product improvements.
Excellent career opportunities for the right candidates.
£16-£28K REF: SC/O7/EXE
LONDON/HOME COUNTIES WINDOWS SDK/NT DEVELOPMENTS
Senior Development Engineers Analyst Programmers
To £30K +benefits To £27K +benefits
Strong programming skills in Cor C++ and Windows NT are pre-requisites for these positions.
Experience in some of the following areas is also required: MS-DOS 5.0, MSWindows 3.1,
Windows NT, Windows SDK, MSC7.0, MFC, Visual Basic, Visual C++ and Microsoft NT. Also
desirable areWindows XVT libraries ornetworking skills. REF: SC/O8/EXE
SOFTWARE ENGINEERS-SENIOR SOFTWARE ENGINEERS
Various ClienvEnd 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, NTorX-Windows and Toolkits), Networking and Communications with companies offering
technolgy basedcareers and management responsibility.
COMMERCIAL DEVELOPMENT: Using technical based skills already developed, but offering
opportunites to apply analysis and design skills rather than remain ‘a technical guru’ in various
environments including finance. Please call to discuss your particular career, growth and

tential.
12-225K +benefits REF: SC/O9/EXE
VISUAL BASICSKILLS MUCH INDEMAND - PLEASECALL TODISCUSS REF: SC/10/EXE
LEEDS- LOW LEVEL C++ WINDOWS COMMS DEV ALL LEVELS REF:SC/11/EXE
LONDON COMMS SPEC X25, X400 £40-60K REF:SC/12/EXE
C,C++/MFC -Countrywide REF:SC/13/EXE

t h e sof t c o r p o r a t i o n
Third Floor, 7-15 Rosebery Ave, London EC1R 4RP
Tel: 0171 833 2772 Fax: 0171 833 2774
email: jmcb@softcorp.demon.co.uk

CAREER ¢DEVELOPMENT To advertise, call
Marc Green on 071 287 5000 x3138

FOR SOME OF THE BEST JOBS IN REAL
TIME SOFTWARE ENGINEERING

CENTRAL LONDON, SOFTWARE ENGINEERS,
C/C++, WINDOWS

£18K to £28K. This extremely successful company designs and markets Video and
Audio software products for the Entertainment CD-ROM markets. They seek highly
experienced C/C++ software design engineers to be responsible for/lead the devel‑
opment of NEW Multi-Media software. You will have 3yrs+ C/C++ with in Depth Win‑
dows-SDK development experience ideally gained in a similar environment.

WEST LONDON, SOFTWARE ENGINEERS ‘C’. UNIX,
EMBEDDEDSYSTEMS

c£25K. This designer and manufacturer of high performance control systems is ex‑
panding. They seek highly qualified software engineers with at least 5yrs Real Time
C and Unix design experience gained in a commercial electronics environment. They
need your embedded systems design experience combined with multiprocessor andespaol techniques, any experience with SCCS, Make or Windows would be of
real interest.

SURREY, SOFTWARE ENGINEERS, C/C++, CAD
£20K to £25K. This software house is expanding. They seek Degree qualified pro‑
grammers with at lest 4yrs software development experience. You will be working on
the development of software for Construction Industry Markets. They need your
C/C++ design experience gained in either a PCor Unix workstation environment.

SURREY, SOFTWARE ENGINEERS, ‘C’, UNIX,
DEVICE DRIVERS, TCP/IP

£18K to £33K. This very successful designer of Network Products is expanding into
NEW markets. They now seek 3 software designers at j u n i o r to senior level with at
lest 2 yrs post graduate exper ience of Real Time software design of Networks and
Operating Systems Internals. Unix and Windows Device Drivers. Good opportunity to
advance your career into Product Marketing and/or Management.

o r : ( 0 1 4 2 5 ) 480807.
i r s t F loor, 39-41 High Street, Ringwood,

Hants, BH24 1AD.

I n a n d A r o u n d
Wes t Yo r k s h i r e

We have clients currently seeking the following:

£20,000+
£17,000

ICL Comms Support/Programmer
Visual BASIC Programmers
‘C’ & Assembler Programmers for
comms/modem work
Modem hardware designers
Installation/Support, UNIX,
Novell, TCP/IP £20,000 + car + foreign travel
Project Leader for ‘C’/‘C++’ & assembly
language development environment
SAP Consultants
ABAP Programmers
Support Programmer COBOL/Ledgers
Analyst Programmer for 4GL work,
must have manufacturing background
UNIX Support/Installation
HPUX advantageous
Further Visual BASIC Programmers
Programmers, Comms/SNA
TETRA/Novell Support

£10,000-£15,000
£20,000+

£20,000 to £30,000
£500 per day
£300 per day

£14,000

£15,000

£18,000 + car
£20,000
£25,000
£15,000

For your next career move around
West Yorkshire telephone Vincent Atherton on Leeds

(0113) 250 4560 or write to:
Airedale Recruitment, Realtex House, Micklefield Lane,

Rawdon, Leeds, LS19 6AX
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Brilliant new vacancy in Berkshire for an experienced Software Engineer to be fully in‑
volved in all aspects of the product design life cycle. You will be working on leading
edge network management systems with one of Europe's leading companies. You
should be an enthusiastic team player, keen to play a key role within a small team.
Good opportunity!

TECHNICAL CONSULTANT Circa £35K
Weare acting as sole agency for a small, growing consultancy and training company
based in Bucks.You will be responsible for consulting with customers on integrating cli‑
ent server offerings into client applications. They are seeking a person with 3-5 years
experience in any of the following:- C/C++, AIX, HP?UX, OS/2, NT, LAN Mgr, Novell.
Pleasecall for info’.

GRAPHICS SOFTWARE (C++) to £24K
Good vacancy for a young software engineer to work on graphical configuration tool‑
sets. It will give you the opportunity to beactively involved with WINDOWS 95, NT, and
OLE/2. You will report to the project manager and enjoy a high level of autonomy. Ide‑
ally you will have a good degree with knowledge of C++, OOD, and Windows
(MFC/OWL).

DSP SOFTWARE £25K
Two established young companies seeking well qualified (2:1 min) Software Engineers
to work on the design of new DSP based products. You will beworking on exciting im‑
aging and communications projects using C and DSP assembler. For both these com‑
panies you will need a good grasp of Maths and have a good analytical brain. Call or
write to usfor more.

CLIENT/SERVER (C++) to £30K
Young company in Coventry, with a reputation of providing innovative solutions to their
requirements, is seeking programmers and analysts with experience in OBJECT ORI‑
ENTED techniques, with a good knowledge of Borland C++, and MSWINDOWS SDK.

Excellentsalaries and benefits.Please call for more details.

A t  a  C R O S S R O A D S ?

L o o k i n g f o r t h e

R I G H T D I R E C T I O N ?

Ninety four per cent of candidates using
Connections, in response to a r e c e n tFor further informationplease contact:

PaulJones or Paul Slough on 01442 870770.
You may also fax your C.V. to the same telephone
number at any time, or write with C.V. to this address:
HighfieldHouse,26Lower Kings Road,Berkhamsted,
Hertfordshire HP4 2AB.

survey, have successfully found aposition
which promised greater career prospects

and, furthermore higher salaries.
resourcing

CONTRACT VACANCIES
Visual Basic, Windows pref with C++
Berks RefBCO406
C,Yourdon, Teamwork CASE tools °
Hants RefBCO405

On the road to success - with a wealth of

experience in Open Systems and IT
recruitment, we are in a great position to assist
in locating the right job for you. Weare able

to advise on future growth areas, the skillsDSP assembler on AT&T chip ov Te
Hants RefBCO403 you should b e a c q u i r i n g and the direction
‐ ee RefBCO402 you should beworking towards.
Visual C++, PC based
Hants RefSCO315
68000 assembler, RTOS, ICE exp Sowhatever your discipline within the
Berks Ref$CO314 :
Realtime, C++, Cembedded systems technical arena- programmer, analyst,
Hants RefSCO277 . i l iVisual C++, GUI development, OOD pre-sales consultant, support specialist,

Hants Ref SCO187 systems administrator or technical manager,
C 68000 Video Conference . :
S.Coast RefSCO239 telephone The Windows Connection
B U6 2 meno u S e r v e r Ref SCO309 o n 01734 892444 o r mail your C V t o :

Visual C++ Windows NT, Win32API
Bucks RefBCO412 : ;
Firmware Engineers C, DSP,Transputer The Windows Connection
N. West RefBCO415
Visual Basic Control Systems The Elms,26 Broad Street,
Berks Ref BCO416 Wokingham, Berkshire RG11 1AB.Firmware DSP 56000 C

i RefBCO313 : :
W i e All contractors paid weekly by BACS Fax: 01734 893322
92The Broadway 161 Bitterne Road West Email: mail@winjobs. win-uk.net.
Bracknell, Berks RG12 1AR Southampton, Hants SO18 1BH
Tel:01344 489489 Tel: 01703 229094
Fax:01344 489505 Fax:01703 220326 es

T h e W i n d o w s
T O N N E C T I O N

TechnicalRecruitment
C l i v e d e n C o n s u l t a n c y Serv ices p l e

CLIVEDEN NN
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Don’t f r e t

The EXE T-Shirt Bonanza is here!!!
Our fearless workers have delved deep in the depths of EXE
Towers to rescue some of the rarest, yea and most beautiful
garments of the T’ shaped variety. These faboulous all purpose
coveralls come in one shape, one size (lots of colours though).
Perfect for that night out on the town, office meeting, or trip to
Marakesh. Thrill your partner or spouse with your saucy little
purchase. Be the envy of friends and colleagues alike. Who
knows, you may even be one of the lucky ones to wrest a genu‑
ine Verity Stob from the claws of the baying mob.

This once ina lifetime event is taking place at the
Software Developers Forum, 8-9 February 1995 at the Sandown
Exhibition & Conference Centre, Esher Surrey.

And all the proceeds are going to the Royal 0
National Insititute for the Blind. So whatever en
you do, don’t leave that exhibition without AN
one, as shame and social degradation will Ph ase
surely follow. And we’ll get the lads onto you.

EXE: The Software Developers’ Magazine is independent and not affiliated to any vendor of hardware, software or
services. It is publishedby ProcessCommunications Ltd,StGiles House,50Poland Street, London W1V 4AX.
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Subscriptions. EXE. is available only bysubscription at £35 per annum (12 issues) inthe UK: see subs card
within this issue. The magazine is published around the 1st of the month. To subscribe or if you have asub‑
scription query, please call 071 439 4222 or write to The Subscriptions Manager, EXE, (address above). We
can invoice your company if anofficialcompany order is provided. Back issues are available at £3.50 each.
“ASubscription impliesthat this journal will besent tothe subscriber untilone of the three expires’ - AGMacdonel.
Editorial. Address editorial enquiries and comments to The Editor, EXE, (address above) or email to
cliffs@dotexe.demon.co.uk
We welcome letters, opinions, suggestions and articles from our readers. Informationcontained inEXEis believedto
becorrect. If errors are found, wewill endeavourto publish aclarificationin the next issue.

Copyright Material published in EXE is copyright © Process Communications Lid. Articles (or parts of articles)
may not becopied, distributed or republished without written permission from the publishers. Al trademarks are ac‑
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JOB JOB JOB
C/C++/RDBMS/UNIX ‘C’/UNIX ‘C’/UNIX/X-Windows

LOCATION SALARY | LOCATION SALARY | LOCATION RY
London £16K - £26K HomeCounties £18K - £32K Surrey £18K - £26K

Our client, anenergetic and dynamic High calibre Software Engineers are This small, British company have recently
software house, specialising in multimedia required by our client, a leader in Open moved into new premises and are set for
development is searching for arange of Systems Technology. Suitable candidates major expansion in 1995. They currently
Software Engineers with excellent‘C’ will have at least two years ‘C’ programming | require Analyst/Programmers and Senior
programmingskills under UNIX.Any experience in aUNIX environment. Analyst/Programmers with at least t w o
experience of C++ andRDBMS, in Knowledgeof UNIX operating system years experience programming in ‘C ’ under
particular Ingres,would be advantageous. development (kernel, utilities), assembler UNIX. Knowledge and use of either XView
This is anexcellent opportunity to work in level programmingor compiler writing, and/or Mot i f , although not essential, will be
anobject oriented environment, but also to although not essential, would be highly desirable.For the senior positions,
work with anemerging technology in an advantageous. Youwill be involved in the there will be opportunities to lead small
innovativeapplication area. Our client is development of new products and the teams and, for all positions, you will be
looking for highly motivateddevelopers to support of existing products by investigating required to write design specifications for
join this growing organisation. problems and creating solutions. yourself and others to use.

REF: EXE/DE/1 REF: EXE/LC/2 REF: EXE/LC/3

JOB JOB JOB
C++ - Train to NT C++ SYSTEMS DEVELOPERS Multimedia Developers

LOCATION SALARY | LOCATION SALARY | LOCATION SALARY
S.Oxon £18K -£25K | Surrey To £35K | City To £30K
A highly successful software engineering New development projects within one of Europe’s leading CD-ROM publishing
company require two Windows, ‘C’ or C++ Europe’s most dynamic and innovative company is seeking to recruit Windows
developers to join, initially, the Financial stockbrokers have led to requirements for development and testing staff at all levels of
Division.With 2-5 years Windows additional Analyst/Programmers. experience. They are building teams now to
experience and at least a 2nd class honours Candidates must have soundMS Windows, work on anumber of new titles to be
degree, the successful candidate will work C++ experience. It would be advantageous released into Europe later this year. Ideally,
in small teams and wil l move to Windows for candidates to have some financial you will have worked in amultimedia
NT. The work involves design, experience and to haveworked under environment developing software under
development, testing, maintenance and various operating systems such asUNIX or either MSWindows or on the Apple
support of the companies products. A VMS. The IT function is central to the Macintosh. Any experience of writing or
knowledge of both spreadsheet techniques organisation’s success, assuch, you will using graphics software, sound or animation
and financial markets would bedesirable, work with leading-edge technology with would beuseful, but is not essential.
but is not essential. numerous future internal career

opportunities.

REF: EXE/FS/4 REF: EXE/FS/S REF: EXE/FS/6

CONTRACT VACANCIES - UK WIDE
Visual C++/MFC Mac/Windows/Text Handling VB/Windows

London Developers 6months City Programmers 6months Herts Analyst/Programmers 2 months
Visual C++/MFC Apple Mac Windows/Visual Basic

Surrey Programmers 6months City Developers 6months London Programmers 6months
C/C++ Multimedia Visual Basic

Oxford Programmers 3months Cambs Developers 6months S.London ‐ Anal/Progs 6months
Visual C++/Multimedia FoxPro Visual C++/DB

City Developers 4months N. London Developers 3months Berks Programmer 4months
C/C++/3DGraphics Sybase/SQL Server VB/MS Access

E. Mids Progsx 2 6months London Software Engineer 4months Surrey Developers 3months
C++/Banking Progress Visual C++/SDK

City Programmers 6months Herts. Software Engineer 2months Cambs Developers 3months
C++/VB/Finance RealTime C Windows/Financial Appls.

Manchester Anal/Progs 6 months Cambs Software Engineer 3months London All Levels 6 months
Windows/C++ Testing/VB Visual C++/Finance

London Programmers 6months Manchester SystemTester 6months S.London Programmers 6 months
Windows NT Testing Windows/SDK/C

City Senior Programmer 3months London SystemTester 3months City Developers 4 months
Lo REF: EXE/7 REF: EXE/8 REF: EXE/9

Logistix Recruitment Limited Wehave a largenumber ofPERMANENT
LambHouse,Church Street andCONTRACT opportunities .
Chiswick Mall,LondonW4 2PD throughout the UK.Pleasecall one of our / ° .
Tel: 081-742 3060 consultants for further informationor, ¢ ) 1 S t ] xX
Fax: 081-742 3061 alternatively post/fax/email acv to usand IE 2Z
Email: logistix@atlas.co.uk wewill contact you ataconvenient t ime. _|



There’s no easier,

m o r e p owe r f u l w a y

. t o g e t t o

C l i e n t / S e r v e r

PowerBuilder Desktop for Windows is the

m o s t powerful application _ development

environment available for individual developers

Combining Client/Server architecture witt

powerful programming tools} °PoserBuilde:
Desktop lets you easily create robust ‘graphical
Windows applications that access data frommost
popular desktop databases. That’s n o t new; but

Version 4.0 is!

Features,Features,Features

Full support for MDI, drag

and drop, DDE and OLE

2.0 containers and au t o ‑

mation, configurable toolbars

and abrand n e w addition - DataPipeline.

Data Migration: This new feature allows you

to copy tables and data from your existing desktop

database to a relational solution such asWatcom™,

Save the pipeline asanobject and you can open and

execute it in your application.

Built-In single-user 16 or 32 bit Watcom™

Database Watcom™ SQL relational database

provides stored procedures, triggers and other

advanced server database features, allowing

deployment of single-user Windows applications

royalty free. £499

Great Add-ons for Desktop Developers

The Advanced Developer Toolkit - £429 - new with

Version 4.0. Includes a cross reference tool, stored

procedure update facility, Install Disk Builder

Utility, Application Library, NetWare Library, Pen

Library and DataWindowSQL verifier.

FUNCky Library for PowerBuilder

Version 4.0. £179

PowerBuilder Version 4.0 Library for

Lotus Notes. £179

Version4.0 takesPowerBuilderDesktop tonew

heights of client/server development capability.

See it andbelieve i t .

For further information please call:
Grey Matter Limited Tel: 01364 654100
QBS Software Limited Tel: 0181 994 4842
Softwerk UK Tel: 01440 730121
System Science Limited Tel: 0171 833 1022

Powersoft
Building on the power of people

> CIRCLE NO. 970
All trademarks and registered trademarks are the
property of their respective owners.


