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Software Reuse

Main purpose
No need to write from scratch every time
Developers can use pre-built components

Benefits
developer’s efforts and software costs
software quality

Example: Security Systems
Authentication
Authorization
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Components Repositories

A large number of software components are 
now available in repositories

There exists already a component market
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ComponentSource.com

Pioneer in the market of reusable software 
components (founded in 1995)

Thousand of 
components 
can be 
assembled in 
different 
contexts
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Koders.com

User can have access to 700 million lines of 
code
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Problem with Components Repositories

More components you have, more difficult to find 
the right one you need

Components are stored out of their contexts of use
Component developer’s context may be different from 
component user’s context

Components must be searched and 
assembled not only by their content, 

but also by their context of use
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B.A.R.T. Search Engine

B.A.RT. - Basic Asset Retrieval Tool

Asset = any reusable software artifact
Components, documents, source code, …

Currently do not consider the context of use
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Contextual 

Elements 

Management 

Through 
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Context Context 
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Context Context 
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B.A.R.T.   B.A.R.T.   
SystemSystem

CEManTIKA Approach
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Our Goals

Make Context Explicit

Apply context to improve software reuse

Change the paradigm {query, results} for

{query, context, results}
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Contextual 
elements are 
stored apart 

and 
related to 
software 
assets 

depending on 
the focus

Assets repository x Contextual Elements
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Context in Software Reuse

Context is identified by Contextual Elements
(CE)

CEs in this domain are related to
Tasks

Roles

Assets

User Environments



15

Focus on Tasks

Consider the different tasks in the software 
development process

Software design

Software implementation

Software test

Software documentation

different tasks, different contexts’ needs



16

Focus on the Users’ Roles

Identify the Role of the developer while realizing a 
given task

Project manager

Software Architect

Software Developer

Configuration Manager

Software Quality Engineer

Software Tester

Different roles, different contexts and activities
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Focus on Assets

Describe the category of the software artifact
Software component

use case document

java source code

Webservice

xml document

Frameworks

Windows DLL

Different assets category imply in different usages
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Focus on the User Environment

Environment used to develop the asset
Programming IDE (Eclipse)

Text Editor

Web interface

Modeling Tool 

Different environments, different 
requirements
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CEs associated to Assets
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Example 1 {Query; Context; Results}

Query = “Authentication”
Identified Contextual Elements:

User Role = Programmer
User Environment = Eclipse IDE
User Task = Debugging Software
Programming language=Java
Project=JContactPhone
License=GPL
Domain=Mobile

Results = source code components related to 
authentication written in Java Mobile (J2ME)
with GPL license
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Example 2 {Query; Context; Results}

Query = “queen”
Identified Contextual Elements:

User Role = Architect
User Environment = Borland Together
User Task = Modeling a class diagram
UML Diagram=Class
Project=ChessGame
Domain=Games
GameType=BoardGame

Results = class diagrams related to the games 
domain about the queen piece in a Chess Game
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Final Considerations

Software reuse and assets repositories must be 
seen in a human centered approach

consider user’s context of use

improve the interaction between the user and the 
system

Better and more appropriate search results

Some information can be implicitly extracted
ex. User environment, programming language

Some information must be explicitly asked
ex. User role in the task execution
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Lessons learned

Two parts in the context
a domain-dependent part represented by the 
contextual elements

Software reuse

a domain-independent part with the context 
manager and all its mechanisms

CEManTIKA
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Perspectives / Future Work

Specify the integration between B.A.R.T.
and the CEManTIKA manager

Specify scenarios of use to enable the 
definition and modeling of as much CEs as 
possible in different situations

In near future, implement the context-aware 
search in B.A.R.T.

Evaluate with industry partners
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