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Abstract

Creating and maintaining software systems is a knowledge intensive task. One needs to have a good understanding of the application
domain, the problem to solve and all its requirements. the software process used, technical details of the programming language(s). the
system’s architecture and how the different parts fit together, how the system interacts with its environment, etc. All this knowledge is
difficult and costly to gather. [t is also difficult to store and usually lives only in the mind of the software engineers who worked on a par-
ticular project.

Il this is a problem for development of new software, it is even more for maintenance, when one must rediscover lost information of an
absiract nature from legacy source code amoeng a swarm of unrelated details.

In this paper, we submit that this lack of knowledge is one of the prominent problems in software maintenance. To try to solve this
problem, we adapted a knowledge extraction technique to the knowledge needs specific to software maintenance. We explain how we
explicit the knowledge discovered on a legacy software during maintenance so that it may be recorded for future use. Some applications
on industry maintenance projects are reported.

@ 2006 Elsevier B.V. All rights reserved.
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A Software Maintenance is &
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knowledge intensive task.

A Knowledge Needs:
¢ Application domain
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¢ Particular algorithms used
¢ Past and new requirements
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Software Maintenance
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A The majority of cost is in maintenanee(70%)
A Software maintenance consists in modifying
an existing system to adapt it to:
¢ new needs 0%
¢ an ever changing environmer2§%)
C correct errors In it, either preventivelyp%o)
¢ as the result of an actual problerd(®o)




Significant Differenc

A Software maintenance offers significant
differences with software development:

¢ software maintainers work in more restricting
technical conditions:
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A Programming language
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¢ conditions are usually dictated by past technologies
long superseded

¢ development is typically driven by requirements,
maintenance Is driven by events

¢ Much the knowledge Is, typically, either lacking, or
only encountered in the source code



Main Problems
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A Maintenance of large software Systems
¢ 60%o0f the time was spent performing simple
searches across the entire software system

¢ Understanding the domain in which the software
operates required for understanding the software
A Solution?
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Knowledge Manageme
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A Data-> Information-> Knowledge

A Knowledge Management enables the creation,
communication, and application of knowledge of
all kinds to achieve business goals.

A Explicit knowledge:
¢ an architectural model of a system, or a requirement
alJSOATAOlI UAZ2Y 22X
A Tacit knowledge:

¢ the understanding one gained on how a system Is
organized by working on it, or some special debugging
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Knowledge Managemen
(contd.)
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Fig. 1. Knowledge sharing according to Nonaka [26].



Knowledge Organization:
Ontology
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A An Ontology is aexplicit specificationf a
simplified, abstract, view of some domain that
we want to describe, discuss, and study.

A The primary goal of an ontology is to
represent explicit knowledge

A There are different types of ontology, we use &
domain ontologyto describe the domain of
software maintenance.



Knowledge Organization

Ontology(contd.)
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A Practicallypntologiesmay serve various
purposes:

¢ Reference on a domain

A Explicit knowledge serves as a reference to which people,
looking for detailed information on the domain modeled,
may go.

¢ Classification framework

A The conceptexplicitedin an ontology are a good way to
categorize information on the domain modeled.

¢ Interlingua

A Tools and/or experts wishing to share information on the
domain modeled, may use the ontology as a common base
to resolve differing terminologies.



An ontology for
software maintenance

A We defined an ontblog of the knowledge used In software
maintenance, which serves as a structuring framework to
develop other solutions.
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SystemSubontology

PR ."!rfwg'r;n'.'.' Witlr

relation:==- et Q|
_{.l] Ml 'H."J
is_u:—P user ™ e Zsyste - dnwiglied on_ | &= hardware
concept: name e e Mg part of
from other pame = S fmm'r P
sub-ontoloay: / T8 ik ““\eorrelated with
implesionty  realize ¥ eattil Ll ¢
F -Component
- M _,.r""#h""‘
dg_-;r_-.--j.r:g;,-.r-"" do m execution  deplovment m“k
ol % Eﬂﬂ'll!ll.'!ll'll:'l'lt cnmprm:nt P uct
o component
- wiork
i ot support
i//]#\ document
requirement design product [rocess /’?K
specification specification specification document user operator  software  firmware
m1lanunl anual Mamtenance suppor
Pl manual  manual
: " software  qualiy conliguration
Iﬁﬂﬂ F'l;'li"r:é‘g*l“ development asknranice pih management
plan plan plun

Fig. 3. System subontology.



Skills in computer scienc
subontology
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Fig. 4. Computer Science skills subontology.






