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follow the artifacts life-cicle
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[R-based Traceability Recovery

Use Case Insert Laboratory Data

Description The user inserts the data of a
specific laboratory

Events 7 The user opens the Laboratory
GuUl
2-  The user inserts the
laboratory data

GUILaboratoryData.java

/* *This class implements the GUI for

managing laboratories data

public class GUI Laboratory Data {
private jFrame window;
private jButton insert;

public GUI Laboratory Data () {
window = ne JFrame () ;
insert = new JButton () ;
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[R-based Traceability Recovery

Source
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[R-based Traceability Recovery

Candidate Links
Source_1  Target_2 95.4%

Source
Artifacts

Source_3 Target_4 92.1% | ) M
Source_1  Target_1 856% fx:
X
X

Source_2 Target_2 83.2%

,R Eﬂgiﬂe —>| Source_3 Target_3 81.2%
Source_1  Target_3 79.0%

Source_3  Target_ 2 77.5%

Source_2 Target_4 64.3%

Target
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Structural Information and Traceability

Use Case Insert Laboratory Data GUILaboratoryData.java

Description The user inserts the data of a
specific laboratory

Events 7-  The user opens the Laboratory
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Structural Information and Traceability

Use Case Insert Laboratory Data GUILaboratoryData.java

Description The user inserts the data of a
specific laboratory

Events 7-  The user opens the Laboratory
Ul ,
2+ The user inserts the linked
<>
laboratory data
Similarity =
42%
linked

public class Laboratory({
private String name;
private String position;

public void setName (String pName) {
this.name=pName;

}

Laboratory.java
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Use Case Insert Laboratory Data
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GUILaboratorybData.java

Use Case Insert Laboratory Data
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7) The choice of the bonus value is cricual

« Different systems require different bonus
« Different IR methods require different bonus



Open [ssues

7) The choice of the bonus value is cricual

« Different systems require different bonus
« Different IR methods require different bonus

2) When applying the bonus?
* The transitivity property does not always hold



Example

GUIDoctorData.java

Not

Use Case Insert Laboratory Data
Description The user inserts the data of a
specific laboratory
Events 7+ The user opens the Laboratory
Gul
2-  The user inserts the

laboratory data

linked

—X-

/* *This class implements the GUI for
managing laboratories data */

public class GUIDoctorData {
private jFrame window;
private jButton insert;

public GUIDoctorData () {
window = ne JFrame () ;
insert = new JButton():;
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Example

GUIDoctorData.java

Use Case Insert Laboratory Data

Description The user inserts the data of a

specific laboratory Not
Events 7+ The user opens the Laboratory linked
Gul

2+  The user inserts the (_“_>

laboratory data

Similarity =
A42%

Not linked

public class Authorization{

public void setAuthorization (Doctor
pDoctor, Laboratory plab) {

}

Autorization.java
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Description The user inserts the data of a
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GUILaboratorybData.java

Use Case Insert Laboratory Data
Description The user inserts the data of a
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Structural information is not
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F)pproach [: Optimistic Combination (O-C5Tl)

Step 1: traditional IR process
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F)pproach [: Optimistic Combination (O-C5Tl)

| Tradidional IR process

| Apply the bonus to all the links
| Re-order the list

, | The user juc{ges the i-th link <

A 4
End?
YES

NO
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Only the user caf say
If a link is correct or
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Only the user caf say
If a link is correct or

not

Only the user cqp say
- If applying the

combination or not




Approach 2: User Driven Combination (U-CS5TI)

| Tradidional IR process
i NO
| The user judges the i-th link «—

| Apply bonus | No bonus
| Re-order the list
N

End?
YES




Adaptive bonus

Sim(Sourcel, Classi) = Sim(Sourcel, Classi) + & * Sim(‘Sourcel, Classl)



Adaptive bonus

Sim(Sourcel, Classi) = Sim(Sourcel, Classi) + & * Sim(‘Sourcel, Classl)

Candidate Links

Source_T  Class 2 954% | [€— max('5im)
Source_3 Class_4 92.1% ?
Source_1 Class_ T  85.6% i
Source_2  Class_ 2  83.2% F
Source.3  Class_3 81.2% %
Source_T Class_3  79.0% E
Source_.3  Class_ 2  77.5% !
Source_2  Class 4 64.3% E
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Implementation

I Tracelab Components

Start Artifacts Importer J 7) Hdaptive Bonus
j/ t 2) Optimistic Comibination
Prepmcessmg (0_ CST/)

- * ( Ho gt ) 3) User Driven Combination
(U-C5T1)
. %) Different IR Methods:
- Vector Space Model

- Jensen-Shannon

More datasets? >
¥
End (GUT) Results ]

We provide the experiments and datasets for download at
http://www.cs.wm.edu/semeru/data/csmr13/
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Empirical Evaluation




System
| EasyClinic
|
\ eTour
|
|
| SMOS

Context

Description

A system used to
manage a doctor’s
office

An electronic touris-
tic guide developed
by students.

A system used (o
monitor high school
students

UC: Use case, TC: Te

KLOC

Source
Artifact (#)

Target

20 UC (30) CC (37)
UML (20) B ET)
TC (63) eC31)
45 UC (38) CcC (174)
23 UC (67) CC (100)

st case. CC: Code class

Artifact (#)

Correct
links

93

69

204

366

1.044

We compared three IR-based processes:
7) IR process alone

2) O-CSTI (optimistic combination)
3) U-CSTI (user driven combination)
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Results

Tracing Use Cases onto Code Classes on SMOS
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Optimality of the Adaptive Bonus

Adaptive Bonus vs Fixed Bonus
- We used different fixed bonus values



Optimality of the Adaptive Bonus

Adaptive Bonus vs Fixed Bonus
- We used different fixed bonus values
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Conclusions

Approache 1: Optimistic Combination (O-C5TI)

Traceability Recovery is the ability to describe and Approache 2: User Driven Combination (U-CSTI)
follow the artifacts life~cicle
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