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AbstractAbstract

ÅSoftware Maintenance is a knowledge intensive task.
ÅKnowledge Needs:
ςApplication domain
ς{ȅǎǘŜƳΩǎ ŀǊŎƘƛǘŜŎǘǳǊŜ
ςParticular algorithms used
ςPast and new requirements
ςtǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜΣΧ

ÅThis process is costly.
ÅThis lack of knowledge is one of the prominent 

problems in software maintenance. we adapted a 
knowledge extraction technique to the knowledge 
needs specific to software maintenance.



Software MaintenanceSoftware Maintenance

ÅThe majority of cost is in maintenance(60-70%)

ÅSoftware maintenance consists in modifying 
an existing system to adapt it to:

ςnew needs (50%)

ςan ever changing environment (25%)

ςcorrect errors in it, either preventively (5%)

ςas the result of an actual problem (20%)



Significant DifferenceSignificant Difference

ÅSoftware maintenance offers significant 
differences with software development:
ςsoftware maintainers work in more restricting 

technical conditions:
ÅDBMS
ÅProgramming language
Å5ŀǘŀ ƳƻŘŜƭΣ Χ

ςconditions are usually dictated by past technologies 
long superseded
ςdevelopment is typically driven by requirements, 

maintenance is driven by events
ςMuch the knowledge is, typically, either lacking, or 

only encountered in the source code



Main ProblemsMain Problems

ÅMaintenance of large software Systems

ς60% of the time was spent performing simple 
searches across the entire software system

ςUnderstanding the domain in which the software 
operates required for understanding the software

ÅSolution?



Knowledge ManagementKnowledge Management

ÅData -> Information -> Knowledge

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

ÅExplicit knowledge:
ςan architectural model of a system, or a requirement 
ǎǇŜŎƛŦƛŎŀǘƛƻƴΣΧ

ÅTacit knowledge:
ςthe understanding one gained on how a system is 

organized by working on it, or some special debugging 
ǘŜŎƘƴƛǉǳŜ ƻƴŜ ŘŜǾŜƭƻǇŜŘ ƻǾŜǊ ǘƛƳŜΣΧ



Knowledge ManagementKnowledge Management
(contd.)(contd.)



Knowledge Organization:Knowledge Organization:
OntologyOntology

ÅAn Ontology is an explicit specificationof a 
simplified, abstract, view of some domain that 
we want to describe, discuss, and study.

ÅThe primary goal of an ontology is to 
represent explicit knowledge.

ÅThere are different types of ontology, we use a 
domain ontology to describe the domain of 
software maintenance.



Knowledge Organization:Knowledge Organization:
Ontology(contd.)Ontology(contd.)

ÅPractically, ontologiesmay serve various 
purposes:
ςReference on a domain
ÅExplicit knowledge serves as a reference to which people, 

looking for detailed information on the domain modeled, 
may go.

ςClassification framework
ÅThe concepts explicitedin an ontology are a good way to 

categorize information on the domain modeled.

ςInterlingua
ÅTools 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 An ontology for 
software maintenancesoftware maintenance

ÅWe defined an ontology of the knowledge used in software 
maintenance, which serves as a structuring framework to 
develop other solutions.



System System SubontologySubontology



Skills in computer scienceSkills in computer science
subontologysubontology




