
Visualization in Automated
Traceability
Position Paper

International Requirements Engineering Conference
New Delhi, India.  October, 2007.
Jane Cleland-Huang, Rafal Habrat

Center for Requirements Engineering
DePaul University

Funded by NSF grant #: CCR-0306303



What is Traceability?

“Requirements traceability is the ability to
describe and follow the life of a requirement, in
both a forward and backward direction, i.e. from
its origins, through its development and
specification, to its subsequent deployment and
use, and through periods of ongoing refinement
and iteration in any of these phases.”

Gotel and Finkelstein, 1994.



A Typical Matrix
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Dynamic Retrieval of Traces

 

/* 
 * Notification_Processing.java 
 * @author  Fuhu Liu 
 * @version 5.0 
 * Changed log file to log DB 
 */ 
  
import java.awt.*; 
import java.awt.event.*; 
import javax.swing.*; 
import java.io.*; 
import java.util.*; 
import java.sql.*; 
 
.... 
 
void UpdateDisplayList() { 
   listModel.removeAllElements();   
   String mSQL = "SELECT distinct” +  
      “ SubscriberName FROM EventDetails"; 
   try { 
      rs = stmt.executeQuery(mSQL); 
      while (rs.next()) { 
         String SubsName = rs.getString(1); 
         listModel.addElement(SubsName); 
      } 
      rs.close(); 
   } catch (Exception e) { 
      System.out.println("Notification_Processing:  
      Problem with query:  " + e);   
   }   
} 

Query =
Requirement
or Change
proposal
Document =
Retrievable
artifact such
as code, test
case, design
document.



Estimating the Probability of a Link

Prob(dj|q) = prob(dj|ti) prob(q|ti) prob(ti)Σ
i

prob(q)Probability
of a link
between a
query and
document.

Frequency of term ti in respect to
the size of the document.
prob(dj|ti)=freq(dj,ti)/ Σk freq(dj,tk)

Frequency of term ti in respect to
the size of the query.
prob(q|ti)=freq(q,ti)/ Σk freq(q,tk)

Measures the
rarity/commonality
of the term.
prob(ti) =  η(1/ni)
where ni = # of docs
containing ti.
η = normalizing
factor

Σi prob(q|ti) prob(ti)

tf-idf: term frequency–inverse document frequency 



Overview of results



Dynamic Traceability Approach





Tag Clouds

Help analyst to understand WHY a link was generated.
Help with filtering decisions.



Visualized Hierarchy

Candidate link Accepted link Current link
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Visualized Clusters



Which do you prefer?
You are the users and you have to ‘vote’ for
which method you think would best support
analysis of traces.

Vote for your favorite.
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More seriously
Usability study planned that utilizes eye-
tracker technology to try and understand
which approach best supports analysts in
their traceability tasks.

These visualizations are as yet untested but
may provide means to help analysts filter
lists of candidate links, and interpret trace
results.
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