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develnpt in rei

~to civil engineering fallures

| by Champake
I Mendis

ew creations are
: produced in var-

fous fields. It
‘may be in civil engineer-
ing sphere as well as
software  engineering
:sphere. These two fields
«cannot be matched
‘exactly but examples can
sbe drawn from civil
‘engineering to software
‘engineering to avoid the
'similar failures in project
‘management in software
‘production.

construction of world
1 in

temptation. In the appar-
ently analogous civil
engineering context
while change in require-
ments and products are
often also made the con-
sequences - of such
changes are almost
always well understood.

Practice at NBRO

The system is initiated
with formulating ‘objec-
tives of the system pro-

posed by the NBRO. The -

client is given the option
to modify the objectives
to the requirements of
their establishment. The
objectives are compared
with existing systems to
design a prototype.

The prototype system
is installed at the client

‘Australia like the Sydney
Harbour and Opera

E.
i

.f;l"g
ik
ol

'{:
E

WSS milica. S

to confirm the grav-
sty of the “software cri-
Lsis’. Why then are they
+not used 1o support the
Jexistence of a ‘civil engi-
sneering crisis’? To
~answer this question, it is
falso worth exploring the
wnature’ of software that
gnakes' it so susceptible
“Yo association with feel-
ing of crisis. We will
“congider the software
vengineering  environ-
gnent '
‘ {hture of software

5 J']S}oﬂ:ware is less per-
tible than the prod-
cts of other engineering
wdisciplines and its physi-
2 al manifestation - units
description (specifica-
“tions, programs and doc-
entation) - appears

ier and cheaper to
fcba“nge than the hard-
+ware on which it runs.
\Therefore, there is a
~oreat temptation to make
ycasual changes to soft-
fware, and many inexpe-
~rienced software devel-
.':opers succumb to this
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location and the client is
requested to study the
system and propose any
changes to the formats
and reports present in the
prototype.

This process takes
about six months as
client is to propose feasi-
ble alterations to the sys-
tem. The final product is
derived out of the proto-

This practice is newer
methodology when con-
sidering existing liner
methods earlier in exis-
tence.

It can be even consid-
ered as flow method
where the System Ana-
lyst/ is to be active
through out System
Development process.

constantly

attend to the changing

requirements of the

clieats. Implcmentation
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Clients role

The most important
factor .is the input from

g the mecessary
chamges = Se appropri-
a= Sme prescribed by
Be deweloper. The client
should Be capable to
sficansfy the feasible
aiteration to the system.
It 3s expected that the co-
ordinating officer in the
client department to have
a knowledge of comput-
ess. This helps the devel-
oper to co-ordinate' the
process in an efficient
manner to achieve the
systems objectives.

The well qualities of a
well designed software
can be evaluated using
several factors. Basically
the inputs, processes and
the outputs should match
the user environment.
System  developments
also depend on the
developer’s  environ-
ment. 5

Perceived crisis

Trueman Raynolds
has ntroduced a triangle

shape scenario
lows.

GOOD

as fol-

duced to a lower cost. A
system which is cheap
and good can not be fast
also. Similarly when two
points are considered,
the other point need to be
ignored.

In the Sri Lankan con-
text this cannot be
proved as most expen-
sive software is available
to a very low price due to
software piracy. This in a
way helps the software
Industry but harms  the
valuable effort spent on
development. The mea-
sure of success of any

new product. Converse-
ly, maintaining and
evolving large require-
ments documents is cru-
cial to  supporting
requirements tractability
and change management
of evolving software
products.

Inter-disciplinary

relevance

While it would be
unfair to assert that soft-
ware engineering has

_ignored advances made

in other engineering dis-
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modelling are some
examples where they
have; rather, it is the sub-
sequent development of
these concepts into soft-
ware development prac-
tices and techniques that
is in question.

The reverse of this sit-
uation is not true. For
example, both structured
and formal methods
developed largely by the
computing community
have been successfully
adapted and applied in

system help little to
improve this perception.

It can be accepted that
such failures were due to
project  management
errors where there was a
failure to recognise the
role and impact of the
software systems, and
particularly inadequate
understanding of the
critical paths of the
respective projects.
However, given that such
project will continue to
be cc issioned, per-

electronic engineering to
specify electronic instru-
ments.

It can be accepted that
the figures presented at
the beginning of this arti-
cle was that ‘software
engineers are not doing
too badly compared with
civil engineers’ or ‘civil
engineers are just as bad
at building their products
as software engineers are

product is quality, which
ultimately is a measure
of user satisfaction.
Users are satisfied if
their requirements have
been met.

In reality, however, it
is often the perceived
quality that determines
the success of a product.
In other words, it is user
satisfaction of perceived

ciplines, it is fair to ask
why there has been little
progress made in the
way of systematic inter-
disciplinary technology
transfer.

This is not to say that
traditional engineering
concepts have not influ-

‘Spectacular

at building software’.
While this may indeed
be true, it certainly does
not appear to be the per-
ception of the general
public or the software
community at large.
software
systems failures such as
the London Ambulance
Service di hing sys-

- Development,

haps the software indus-
try should make an effort
to elevate the role and
involvement of the soft-
ware (requirements)
engineer to include or at
least advise on project
management, where crit-
ical choices that impact
the outcome of the pro-
ject are made, but the
correct dialogue between
the consultant and the
client cannot be left out.

(The writer is the
Head of Computer Divi-
sion, National Building
Research Organisation
attached to Ministry of
Housing and Urban
Hony.
Secretary Association of
Professionals NBRO, the

enced software engineer-
ing - software reuse,
architecture and process

tem of the Denver Air-
port baggage control

views expressed here are
his).

user requi that
determines a user's view
of a product’s quality.
On reflection, this is
intuitive and consistent
with what most user and
developers report as
causes of the software
crisis: changing require-
ments, continuous adap-
tation of software to

satisfaction = an evolv-
IBg covcament.

This is in confrast to
civil engineering, where
user expectations, and

It is difficult to identi-
fy solutions to the prob-
lems highlighted by the
numerics, because of the
different ways in which
such statistics can be
interpreted.

For example, even
though it is acknowl-
edged that there is a
higher cost of fixing
errors discovered later in
a software product’s
development life cycle,
many developers are still
spending more time,
effort and money on
software maintenance.
Focusing on different
kinds of maintenance,
for example adaptive,
preventative, corrective,
perfective is indeed both
valuable and necessary,
but there is an even
greater need to focus on
requirements engineer-
ing activities.

Requirements engi-
neering lies at the junc-
tion between the -cus-
tomer with a need and
the developer with a
solution, and is therefore
critical to the develop-
ment of quality products
that meet user needs.
However, requirement
engineering is  also
equally critical for future
product maintenance;
that is, the requirements
for the development and
i e of an exist-

FAST CHEAP

A system that is fast
and good can not be pro-

ing software product are
just as important to elic-
it, specify and validate as
the requirements for a
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