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Motivation

Traceability systems extract links between
documentation and source code e.g. to aid
understanding and maintenance

Key metrics:

Precision = correct links recovered / total recovered
Recall = correct retreived / total # correct

How to extract links with both high precision
and recall??



Our approach

Limitations of typically used Vector Space
Model (VSM):

Low precison at low cut points
Low recall at high cut points
Miss some links
Our approach: to combining three supporting

techniques with VSM: Regular Expressions,
Key Phrases, Clustering



Regular Expression

Reqgular Expression (RE)

Find all of the occurrences of class names in
documents

Use two regular expressions, e.g. "Control.java”:
(.*)(Ma-zA-Zo-9\-)<C-?0-?n-?t-?r-?0-?>("a-zA-Zo-9\-)(.*)
(.*)("Na-zA-Zo-9\-)<each part of package name>("a-zA-Zo-9\-)(.*)

Expands the retrieved link sets at high cut
points



Key Phrases

Key Phrases (KP)
Extract key phrases from comments of code

Find alternative words to the class name or words

indicating what tasks the class fulfills e.g. class
"RefAddr” - query is "RefAddr OR ref addr OR ref

OR addr”
Add these key phrases to VSM queries

Extracts links missed by VSM



Clustering

Clustering

Utilize the inherent hierarchical structure in
documents to cluster extracted traceability links

Use modified K-mean algorithm
Three main steps: initialization, assignment, and removal

Eliminates many fault links at low cut points
(though does eliminate a few true links)



Implementation (see paper!)
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Preliminary Expermental Results

Case study: JDK1.5 et
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Future Work

Further case studies — now done for JDK1.5,
ArgoUML, Freenet & JMeter

Allow users to configure thresholds, select
some or all techniques to apply to extract links

Allow users to create or edit links

Visualization tool to visualize extracted
traceability links



Example from prototype #1
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