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Have you ever tried to
reproduce a case study and you
couldn't?




Case Study in SE

e |In general, it is difficult to reproduce
case studies

- Some details may be missing

e Results of case studies produce
contradictory results *

pp. 1-17

*T. Menzies and M. Shepperd, "Special Issue on Repeatable Results in Software
Engineering Prediction”, Empirical Software Engineering (ESE), vol. 17, no. 1-2, 2012,
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In Feature Location (FL)...

e Case studies are hard to reproduce**
- Different datasets
- Different implementations
- Different metrics

** Dit, B., Revelle, M., Gethers, M., and Poshyvanyk, D., "Feature Location in Source

Code: A Taxonomy and Survey", Journal of Software Maintenance and Evolution:

Research and Practice (JSME), 2012, doi: 10.1002/smr.567
http://onlinelibrary.wiley.com/doi/10.1002/smr.567/abstract
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Different Datasets

e Out of 60 papers...

5%

Different Datasets

e Out of 60 papers...
5%
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Different Implementation

e Often source code of FLTs is not available
e Configuration parameters are missing

Different Metrics

e Precision

e Recall

e F-measure

e Effectiveness measure

' -
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Other Observations

e Out of 60 papers...

Other Observations

e Qut of 60 papers...




Why is Reproducibility of Case
Studies Important?

11

Why is Reproducibility of Case
Studies Important?
e Confirm if field is making progress
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Why is Reproducibility of Case
Studies Important?
e Confirm if field is making progress

« (Many requests for tools and data at
ICPC’12)
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Why is Reproducibility of Case
Studies Important?

» Results can be checked by reviewers
» Results can verified by other researchers

» Clarify some aspects not explicitly stated
in the paper

e Facilitate publishing new papers (others
can use the data)
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How to Publish a new FL Paper?
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New FLT
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How to Publish a new FL Paper?
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Datasets
N

o

New FLT

How to Publish a new FL Paper?

e e e e
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How to Publish a new FL Paper?
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How to Publish a new FL Paper?
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How to Publish a new FL Paper?
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How to Publish a new FL Paper?
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No Implementation

How to Publish a new FL Paper?
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How to Publish a new FL Paper?
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How to Publish a new FL Paper?

No Implementation

Implementation Implementation

Different metrics
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How to Publish a new FL Paper?

Niffarant matrire

TracelLab

e Framework for:
- Creating
- Conducting experiments
- Sharing
» Designed to support traceability link
recovery

» Developed by:

DEPAUL
UNIVERSITY

6/13/2012

16



6/13/2012

TraceLab

-101 %]
H: anizer G _
i & Org Bl
Waterloo Artifacts Importer W | _
Contest utilities
=l Exporters

Answer Set Exporter to XML

Artifacts Collection Exporter t 3 ¥
C3V Similarity Matrix Exparter
Excel Similarity Matrix Exparts
ot (CDrpus Remove Non-Literals ) ( Queries Remove Non-Literals ]
Helper components
Importers J -
Preprocessars 1.17x Corpus Split Identifiers Queries Split Identifiers
) Tracina X
‘ LI_I ¥

|

(] I
v @ (Curpus Stopwords ]0[ Stopwords Importer )-D[ Queries Stopwords ]
Name Type Value |
QueryMap | System.Cc | System. i
GoldSet  TraceLabS TracelabSDK.Ty

Corpus_| TraceLabs | TracelabSDK.Ty
Document | System.Ce| System. Collectic

listOFArtifz | TraceLabs | TracelabSDK.Ty o

Quenies | Tracelabs| TracelabsOK Ty TFIDF Corpus Compute VSM Similarities
listOFArtifz | TraceLabs| Tracel abSDK.Ty
Corpuslnd | TraceLab€ | TracelabSDK.Ty
VSMSimila| TraceLabs | TracelabSDK.Ty (Eﬁemvenem All Ranks - VSM ) ( Effectiveness Best Ranks - VSM ]
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Status: Experiment done!

Trace Lab Experiment

H anizer
(O Oenier
Waterloo Artifacts Importer W 4 |
Contest utilities
=1 Exporters
Answer Set Exporter to XML
Artifacts Collection Exporter ti
€SV Similarity Matrix Exporte:

]
]
]
]
]
]
]
Excel Similarity Matrix Exporte :
]
]
]
]
]
]
]
]

v

Gui compenents
Helper components
Importers J -
Preprocessors JERAE
o . Trarinn =
TR : ! -
Workspace View -1 (Ccrpus Stopwords }[ Stopwords Importer )'{ Queries Stopwords ]
Name Type Value

QueryMap | System. Cc| System. Collectic
Goldset  TracelabS Tracelal
Stopwords | Tracelabs | [a, about, abowe
Corpus | Tracelabs| TracelabSDK.Ty
Document | System.Ce | System. Collectic
listOfArtifz | TraceLabs | TracelabSDK.Ty
Queries | TraceLabs| TraceLabSDK.Ty
listOFArtifz | TracelabS | TracelabSDK.Ty
Corpusind | TraceLahs | TracelabSDK.Ty
VSMSimila| Tracelahs | TracelabSDK.Ty

(TFIDF Corpus )’( Compute VSM Similarities ]

(Eﬁectweness All Ranks - VSM ) ( Effectiveness Best Ranks - VSM )
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Status: Experiment done!
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Components
(C#, Java) TraC e L ab Experiment
SLIEY
dGE M DRy
-'.'u ‘b‘_’---------------- D Eb G G Eb Eb Eb Eb Eb b Eb G Eb b b @b b @ o 4§

Waterloo Artifacts Importer W o

Contest utilities
=l Exporters

Answer Set Exporter to XML
Artifacts Collection Exporter t * *
C3V Similarity Matrix Exparter

Excel Simil Matrix Exportt
G‘Tm:‘r:;netzs e Bepel (CDTPUS Remove Non-Literals ) ( Queries Remove Non-Literals ]

Helper components
Importers J -
Preprocessors 1.17x Corpus Split Identifiers
Trarina h
i | : ;
Workspace View il 1 (Curpus Stopwords '0[ Stopwords Importer )-D' Queries Stopwords ]
Name Type Value
Stopword: | TraceLzbs | [a, about, above
Tracelabs

Corpus TracelabSOK.Ty
Document | System.Ce | System. Collectic * /
listOFArtifz | TraceLabs | TracelabSDK.Ty o

Queri=s | Tracelabe | TracelsbSDKTy (TFIDF Corpus ))( Compute VSM Similarities ]
listOfArtifz | Tracelabs | TracelabSDK.Ty
Corpuslnd | TraceLzbe | TraceLabSDK.Ty

WSMSimila| TraceLabs | TracelabSDK.Ty (Eﬁe{twener, All Ranks - VSM ) ( Effectiveness Best Ranks - VSM )
35
Status: Experiment done!
Components
(C#, Java) Tracel_ab Experiment
-lojx|
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Waterlo Artifacts Importer W <

Contest utilities

m!l

)

[}

[}

[}

[} Exporters

[} Answer Set Exporter & XML
(] Artifacts Collection Exporter t
1 €SV Similarity Matrix Exporte:
[}

[}

[}

[}

[}

[}

[}

v

Excel Similarity Matrix Exports
Gui compenents

Helper components
Importers J -
Preprocessors 1.17x

Tearinn _';I
1 D ¥ Y
Workspace View -1 (Ccrpus Stopwords }( Stopwords Importer )"[ Queries Stopwords ]
Name Type Value |

-
Corpus | Tracelabg| ===~ =1 !

Document | System.C
listOfArtifz | TraceLal

qeres_[Toces Supports scripting languages:

Corpuslnd | TraceLal

e R, Python 9)

) End

20 H B BB

Status: Experiment done!
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How we Envision Publishing FL
Papers with TracelLab?

37

How we Envision Publishing FL
Papers with TracelLab?

N
xQ,

New FLT

38
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How we Envision Publishing FL
Papers with TracelLab?

=1olx|

e EL T
Companents Library = e O
W Organizer Filter o

© " Al Companents
ANE Tracer Component
Anzwer Set Exporter ko XML

Answer Set Exporter to XML With Input confi
A AnswerMatrixImporter
~ - Artifacts Collection Exparter to XML

Artifacts Collaction Exporter t XML With Inpu
Average average predision Metric Computatio
Baseline Standard VSM

Cleanup Preprocessor
Coest Artifacts Collection Import=r

CSV Dataset Results Exporter 1.00x
New FLT CSV Exportar of single similarity matro, -
1 3

]
(=]

[ name Type Value

Status:

Running the Experiment

Demo Experimen ICPC'12 ¥YSM.teml - |EI|5|

EELCECEPEY

=]

Tie @G

i anizer
@ Omanizer i gy
Waterloo Artifacts Importer W 4 | -
, Contest utilities _
= 3 Exporters

Answer Set Exporter to XML -
Artifacts Collection Exporter b ,
€SV Similarity Matrix Exporte:
Excel Similarity Matrix Exports

v

Gui components ( Queries Remove Non-Literals ]
Helpsr components
Importers J -
S
) . Traring
4 » ¥ v

Workspace View - @ (cOmus Stopwards ]4( Stopwords Tmporter )-b[ Queries Stopwords ]

Corpus | Tracelabs| TracelabSDK.Ty

Document | System.Ce | System. Collectic
listOfArtifz | TraceLabs | TracelabSDK.Ty o

Queries | TraceLabe| TracelabSDK.Ty (TFIDF Corpus )’( Compute VSM Similarities ]
listOFArtifz | TracelabS | TracelabSDK.Ty

Corpuslnd | TraceLabs | TracelabSDK.Ty
VSMSimila | TraceLabs | TracelabSDK.Ty

(Eﬁectweness All Ranks - VSM ) ( Effectiveness Best Ranks - VSM )

Status: Experiment done!
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Running the Experiment

% | Evaluation Results =~
.
Evaluation Results
Select Dataset:  |JEdii4.23 =
Effectiveness Measure All Ranks | Effectiveness Measure Best Ranks ‘
{ ¥ Metric Description
Effectiveness Measure Best Ranks Vsm LsI
== Vol = LS ml 1
800 ot 55 55
700 Median 47 255
Mean 11745 8341
600 et ] | @3 1685 975
. ; Max 657 617
500
M Std.Dev 159.56 134.79
400 2 N Data points 140 140
i
300 :
200 Wilcoxon signed-ranks test
100
p-value:  [0.0030
0
41
H to Create a Composite
Component?
A—"-'-- --‘-"--‘
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How to Create a Composite
Component?

Export experiment as component

= _  Exportas component
— e ponent

=) =) =)

Define component info:

vVSMSimilarities  TraceLabSDK. Types. TLSimilarityMatrix
CorpusIndex

Queris Remave Norriiterals: Component name: | VSM FLT Experiment
Author: [ &van Moritz
() Cr
Version:
']
[‘ }[ = - ) _‘{ ] Description: Parforms the Vector Space Model Feature Location Technique.
[Er—
Import Type [anclude
Goldset TracelabSDK. Types. TLSimilarityMatrix ~
DocumentMap  System.Collecti ricList” 1[[System.String, mscorlib, Ver [
Corpus TracelabSDK. Types. TLArtfactsCollection =2
Queries TraceLabSDK.Types. TLArfactsCollection ~
QueryMap System. Callections. Generic. Dictionary” 2[[System.Int32, mscori [
Stopwords TracelahSDK.Types. TL5topwords ~
output | Type. | tncluce |

Corpus TracelabSDK. Types. TLArtifactsCollection v
Queries TraceLabsDK. Types. TLArtifactsCallection v
listOfartifacts  TraceLabSDK. Types. TLArtifactsCallection 'E

v

72

TraceLab5DK. Types.TLDictionarylndex

G Alias T |

Gold Set Importer Directory
Corpus Importer Idzntifiers

Corpus Importer Documents
Queries Importer QueriesDir

Queries Importer FeaturesIC

Gold Set Importer Directc
Corpus Importer Identifie

Corpus Importer Docume

Queries Importer Queries

Queries Importer Feature

System.String
TraceLabSDK.Component.Cc
TraceLabsDK.Component.Cc
System.String

TracelabSDK.Companent.Cc

Queries Importer BugsIDFile | Queries Importer BugsID | TracelabSDK.Companent.Ce

How to Create a Composite
Component?

Export experiment as component

i 2 i Exportas component
B

A B

=) =) =)

pm—r—— e
Author: [ Evan Moritz
.
Version: |

x [

Define component info:

(‘ },[ - - ) _,_[ Description: Performs the Vector Space Model Feature Location Technigue.
oy

Import | Type | nclude |

Goldset TraceLabSDK. Types. TL5imilarityMatrix ~

vaM ] DocumentMap  System.Collections. Generic. List” 1[[System.String, mscorlib, Ver: [

Corpus TraceLabSDK.Types. TLArfactsCollection ¥

Queries TracelabSDK.Types. TLArtfactsCollection v

QueryMap stem.Collections.Generic. Dictionary” 2[[System.Int32, mscordi 2

Stopwords TraceLabSDK. Types. TLStopwords =
output | Type [ tncluce |

Corpus TraceLab50K. Types. TLArifactsCallection >

Queries TraceLab5DK. Types. TLArifactsCollection v

listOfArtifacts  TraceLabSDK. Types. TLArifactsCollection e

VSMSimilarities  TracelabSDK. Typas. TLSimilarityMatrix [

Corpusindex  TraceLabSDK.Types.TLDictionarylndex v

Config Paramater

Alizs

Type |

Gold Set Importer Directory
Corpus Importer Identifiers

Corpus Importer Documents
Queries Importer QueriesDir
Queries Importer FeaturesIC
Queries Importer BugsIDFile

IGnId Set Importer Dirack

Queries Importer Featurs

System.String
TraceLabsDK.Component.Cc
TraceLabSDK.Component.Cc
System.String
TraceLabSDK.Componant.Ce
TraceLabSDK.Component.Cc

6/13/2012
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How to Create a Composite
Component?

=) =) =)

ent as component

: Export as component
B

Define component info:

Component name: | VSM FLT Experiment

Author: [ &van Moritz
Version:
Description: Performs the Vector Space Model Feature Location Technique. 4]
Import | Type [ Include
Goldsat TraceLabSDK. Types. TLsimilarityMatrix [
DocumentMap  System.Collections.Generic.List” 1[[System.String, mscorlib, Ver
Corpus TraceLahSDK. Types. TLArtifactsCollection 2
Queries TraceLabSDK. Types.TLArtifactsCollection v
QueryMap  System.Collections.Generic. Dictionary” 2[[System.Int32, mscorli [
Stopwords TracelahSDK.Types. TL5topwords ~
output | Type. | tncluce |
Corpus TracelabSDK. Types. TLArtifactsCollection v
Quaries TraceLabSDK. Types. TLArtifactsCallection v
listOfArtifacts  TraceLabSDK. Types. TLArtiactsCollection o
vsMsimilarities TraceLabSDK. Types. TLSimilarityMatrix o
Corpusindex __TraceLabSDK.Types.TLDictionarylndex ~

Config Parameter Alizs Type

Gold Set Importer Directory | Gold Set Importer Direcks.  System.String

Queries Importer QueriesDir | Queries Importer Queries  System.String

Corpus Importer Identifiers | Corpus Importer Identifie  TracelabSDK.Component.Ce
Corpus Importer Documents | Corpus Importer Docume TracelabSDK.Companent.Ce

Queries Importer FeaturesIC | Queries Importer Feature.  TracelabSDK.Component.Ce
Queries Importer BugsIDFile | Queries Importer BugsID | TracelabSDK.Companent.Ce

|

Comparing the Results

46
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Comparing the Results

' Import Dataset #1 ' ' Import Dataset #m )

47

Comparing the Results

' Import Dataset #1 ' ' Import Dataset #m )

i FLT #1

FLT #2

FLT #N

48
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Comparing the Results

' Import Dataset #1 ' ' Import Dataset #m )

i FLT #1 FLT #2 FLT #N
Compute Results Metric #1 Compute Results Metric #2 ]

49

Comparing the Results

' Import Dataset #1 ' ' Import Dataset #m )

i FLT #1 FLT #2 FLT #N
Compute Results Metric #1 Compute Results Metric #2 ]

Descriptive Statistics ( Statistical Tests )
—

o
(End )

6/13/2012
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TraceLab Vision for FL

e Platform for creating, reproducing and
sharing experiments

e In the future, submit a paper with a link
to a TracelLab experiment:
- Data
- Code
- Configuration parameters
- Etc.

51

Status of TraceLab

e Beta version available by request
e TraceLab will be released in July 2012

e Features under development:

- Packaging feature that bundles up:
= Data
» Code
 Settings

- Performance and GUI enhancements

52

6/13/2012
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Our Contribution

http://www.cs.wm.edu/semeru/data/TracelLab-feature-location/

e Datasets for 5 systems:
- Features to methods mapping
- Execution traces
- Queries
- Corpora
e Reusable components and sample
experiments for FL

e Evaluation metrics

53

Conclusions and Future Work

e TraceLab & Feature Location =
Reproducible experiments

e Research community welcomed to share:
- More datasets
- More components and experiments

54

6/13/2012
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Conclusions and Future Work

e Adapt TracelLab for other SE areas:
- Impact analysis
- Detection of duplicate bug reports
- Developer recommendation
e At ICSE’12 TraceLab got a lot of interest
from large software groups

« Hopefully adaption by ICPC community

55

Thank you! Questions?

SEMERU @ William and Mary
http://www.cs.wm.edu/semeru/

SEMERY
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Generating the jEdit

SVN Commits between

Datasets v4.2-v4.3

r13898 | shlomy | 2088-18-17 00:45:12 -08400 (Fri, 17 Oct 2008) | 2 lines
Changed paths:

M /jEdit/trunks/doc/CHANGES . txt

M FjEdit/trunk/forg/gjt/sp/jedit/search/HyperSearchRequest. java
Fixed bug #2173112: Search within selection of regexp '$' does not match
the last line. This was caused by an exception - if the last selection
line is empty, buffer.getSegment() was called with a negative length of
-1. Also removed an unused variable.

57

r13898 | shlomy | 2068-18-17 B8A:45:12 -B486 (Fri, 17 Oct 2868) | 2 lines
Changed paths:

M /jEdit/trunk/doc/CHANGES . txt

M /jEdit/trunk/org/gjt/sp/jedit/search/HyperSearchRequest.java SVN .

——————— commit
Fixed'hug u2173112::593rch within selection of regexp '§' does not match
the lspt-lq'-ne-.-ﬂrig was caused by an exception - if the last selection message
line is empty, buffer.getSegment() was called with a negative length of
-1. Also removed an unused variable.
Title
Description

BROQUCabH SoF Rein-mply K a:

Subsmitted: aly racTT6}- 2008-10-16 22,0021 UT Axwigned:
Pricey: Category:  S6arch and replacs
Staus:  Closed Growp: Mo

Rosolione e, Wisitulity: ¢

Query

6/13/2012
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Generating the jEdit
Datasets

r13898 | shlomy | 2088-18-17 00:45:12 -08400 (Fri, 17 Oct 2008) | 2 lines
- - - - - - - - - - - - - - - - - -

ll"l FjEdit/trunk/doc/CHANGES. txt ]

M /jEdit/trunk/org/gjt/sp/jedit/search/HyperSearchRequest.java

Fixed bug #2173112: Search within selection of regexp '$' does not match
the last line. This was caused by an exception - if the last selection
line is empty, buffer.getSegment() was called with a negative length of
Also removed an unused variable.

Previous Current
Version Version
Compare
using
Eclipse AST

I

Modified methods
(gold set)

Changed files

Configuring Components

l Corpus Importer I A Input/Output
Input | Mapped to | Type | =/|
Corpus Remove Non-Literals listCfértifacts | corpus | TiAifactsCollection r
stopwords Stopwords ~| TLStopwerds [l
' Corpus Splt Identifiers [ Output [ ouputas | Type [l
I listOfArtifacts | Corpus TLArtifactsCellection [l

Corpus Stopwords 4 ~ configuration

v ~ Component Info

Corpus Stemmer (D ' Queries Stemmer I
( TFIDF Corpus ]-U( Compute VSM Similarities ]
5

[ Effectiveness All Ranks - YSM ] ( Effectiveness Best Ranks - VSM ]

|

b\

./

60
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Comparing the Results
(Alternative)

Start End
( Datasets Importer )
(datasetlndex:l [ Descriptive Statistics ! ( Box Plots &ﬁti“i‘ﬂ Tests ]

Get next dataset <

t

A

More datasets?

U

FLT #1 FLT #2

FLT #N

-

Compute Results

" datasetIndex++ '

6/13/2012
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