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Source Code

‘Private Function CleanlUpLine(By val sLine As String) As Sting
Din lQueteCownt As Long
Din lcownt A= Long
Din Char i Zoring
Din sPrevChar  As Sering

| Starts with Rem it is 2 comment
sline = Triu{sline)
[1: Lett (sLine, 3)

Ren' Then
Cleanlpline = "*

Exit Function

It

Era
| Starts wath ' it is 2 commant
Tf Left(sine, 1} = *'* Then
CleanlpLing
Exit Function
End 11
| Comtains ' mey eml in 2 comment, so test if it is a comment or in the

' pody of 2 strimy

FIf InStrisline, ' '"} » 0 Then
sPrevChar = * *
1uoteCount

For leownt = 1 To len(sLine)
sChar = Mid{sLine, leowrt, 1)

' If we found " ' then an even mmber of " cheracters in fromt
| means it is the start of 2 comment, and odd mmber maans it is

- serevihar = * * T
TF Tiuovetount Mod 2 < 5 Then
[ sline = Tran(Left (zLine, Lesws - 1))

1
ElseIf sChar = "*“* Then
lmuoteCowrt + 1

Lgna 1t

CleanDpline = sline
End Fanction
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Vector Space Model
Latent Semantic Indexing
Latent Dirichlet Allocation

Relational Topic Model



Whatis LDA?



Latent Dirichlet Allocation (LDA)

e Topic model that generates the distribution
of latent topics from textual documents



Latent Dirichlet Allocation (LDA)

e Topic model that generates the distribution
of latent topics from textual documents

Private Funciion CleanlipLine(ByVal sLine As String) As String
Dim 1QuoteCount s Long
Dim

Din =] Private Funciion CleanlUpLine(ByVal sLine As String) As String
D

Dim <3 in 1QuoteCowt As Long
Din leownt hs Long
t Staf  Dim sChar ks String
e Din sPrevChar  As String
It Led
! Starts with Rem it is a comment

cld

sline = Trim(sLine}

Exi
Privaie Funciion CleanlipLine(ByVal sLine As String) As String
Dim 1QuoteCount s Long
Din leownt ks Long
Din sChar ks String
Dim sPrevChar ks String

| Sbarts sty Pree Funcion ClanUpLine{ByVal sLine As String} As String

Dna T Din 1QuoteCounts &s Long

Private Funciion CleanlipLine(ByVal sLine As String) As String
Dim 1QuoteCount s Long

Din leownt hs Long
Dinm sChar s String
Dim sPrevChar Privaie Funciion Cleanllp Line(B yVal sLine As Siring) As Siving
Din 1QuoteCount As Long
' Starts with R Dim loeunt As Long
sLine = Trim(sL Dinm sChar ks String
If Lefr(shine, Dinm sPrevChar As String
Cleanlpline
|: Exit Functio ! Starts with Rem it is a comment
End If sLine = Trim({sLine)
It Lefr(shine, 3) Tew" Then
' Starts with Cleanlpline
FIf Left(sLine, Exit Function
Cleamlipline End If
L Exit Functio
Brd Tf ' Starts with ' it is 2 comment
~If Left{sLine, 1) = "'" Then
' Contains ' ma Cleamlipline
' body of 4 str Exit Function
FIf InStrisline, End If
sPrevihar = |
louoteCount ' Comtains ' may exd in a commernt, so test if it is a comment or in the
' pody of & steing
rFer leewnt =|  —If InStrisline, " '") > O Then
sChar = I sPrevihar =
louoteCount = 0
| If we £
| means i (For leewnt = L To Lenislins)
| part of sChar = Mid(sline, leownt, 1]
~If sChar
TE 1o ' If we found ' '" then an even mxmbar of " characters im front
SLis ' means it is the start of @ comment, and odd mumber mesms it is
Exid | part of a string
End If ~If sChar = "'" And sPrevChar = " " Then
Elself sC If lQuoteCount Mod 2 = O Then
1Quote sline = Trim{Left{sLine, leownt - 1)}
End If Exit For
sPrevithar End If
Hext leount Elself sChar = "*"" Then
“End If lQuoteCouns = liuoteCount + 1
End If
Clearlpline = = sPrevithar = sChar
End Function Hext leount
“End If
ClearlpLine = sline
End Function

L
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Remove special characters
Split identifiers

Remove common words
Stem
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Preprocessing

Input

Parameters

=

Term-by-Document

Matrix

|

=

U

LDA

U

L Topic by Documents J

dl
d2
d3
d4
d5
d6

tl

t2

t3
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{ Software 1:> Preprocessing : [ Term-by-Document }

Artifacts Matrix
Input E:D
Parameters LDA

U

L Topic by Documents J
tl t2 3

di} 0.6/ 0.1 0.3
d2| 0.25| 0.65 0.1
d3, 0.7 0.2 0.1
d4| 0.05| 0.05 0.9
d5 0.3] 0.5 0.2
dé| 0.15] 0.75 0.1

Probability that
document is related
to topic




{ Software }::> Preprocessing : [ Term-by-Document }

Artifacts Matrix
Input ::;
Parameters LDA

1 U
0.5 - L Topic by Documents ]
N m aes

t1 2 i3 | <331 d1] 06| 0.1 0.3




Preprocessing

Software
Artifacts

J=>

Term-by-Document
:,\V Matrix

U

Input
Parameters :> LDA
1 U
0.5 - [ Topic by Documents ]
T = no© 1
1w (=i d1| 06| 01| 03;
1 = L 92 0-2-REET,
d3| 0.7| 0.2] 0.1
0.5
0 -L
t1 t2




{ Software }:> Preprocessing : [ Term-by-Document }

Artifacts Matrix
Input E:D
Parameters LDA

U

L Topic by Documents J
Compute document to t1 t2 t3

document similarity dil osl 01 03
d2| 0.25 0.65 0.1

Compute query to

document similarity d3] 0.7 0.2] 0.1
d4| 0.05| 0.05| 0.9
“Cluster” documents ds| 03l o5 02

by topics de| 0.15/ 0.75! 0.1
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U
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dl
d2
d3
d4
d5
dé

tl

t2

t3

0.6
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0.3
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0.1
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Preprocessing

Input

=

Term-by-Document }

Matrix

Parameters

=

U

LDA

U

L Topic by Documents J

tl

t2

t3

di

0.6

0.1

0.3

d2

0.25

0.65

0.1

d3

0.7

0.2

0.1

d4

0.05

0.05

0.9

d5

0.3

0.5

0.2
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0.1




[ Software }:> Preprocessing : [ Term-by-Document }

Artifacts Matrix
Input
Parameters :> LD&
[ Words to Topic ] { Topic by Documents J
wl w2 w3 wqd .. wn t1 t2 3

t1| 02| 0.1 04 0.15..| 0.1 dif 06 0.1 03
t2| 0.04| 0.07/ 0.01| 0.1 ..| 0.04 92/ 025/0.65 0.

t3 003] 0 017 012 .. 002 ¥ %7 05294
d4) 0.05| 0.05| 0.9

d5 0.3] 0.5 0.2
d6| 0.15| 0.75 0.1




{ Software J::> Preprocessing : [ Term-by-Document }

Artifacts Matrix
Input
Parameters :> LD&
[ Words to Topic ] L Topic by Documents J
wl w2 w3 wqd .. wn t1 t2 3

t1i 02| o1 04/ 0.15/..[ 01} dif 06 01 03
t2| 0.04| 0.07/ 0.01| 0.1/..| 0.04] 92/ 025/ 0.65 0.
d3| 0.7| 0.2] 0.1
d4| 0.05 0.05| 0.9

. - I m - d5| 0.3] 0.5 0.2
wl w2 w3 w4 ... wn d6 0.15| 0.75| 0.1




{ Software }:> Preprocessing : [ Term-by-Document }

Artifacts Matrix
Input
Parameters :> LD&
[ Words to Topic ] L Topic by Documents J
wl w2 w3 wqd .. wn t1 t2 3

t1i 02| o1 04/ 0.15/..[ 01} dif 06 01 03
t2| 0.04| 0.07/ 0.01| 0.1/..| 0.04] 92/ 025/ 0.65 0.
3003 0 0.17/ 012/ ..[002] .52 020.
d4| 0.05| 0.05| 0.9

Generate topic d5/ 0.3] 0.5 0.2
“labels” (top 5 words) dé6| 0.15| 0.75| 0.1




{ Software 1::> Preprocessing : [ Term-by-Document }

Artifacts Matrix
Input E:D
Parameters LDA

= ¢

[ Words to Topic ] L Topic by Documents J

Support Software Engineering Tasks
- Traceability Link Recovery
- Feature Location
- Developer recommendation
- Impact Analysis



{ Sof_tware J::> Preprocessing : [ Term-by-Dc?cument }

Artifacts Matrix
Input E:D
Parameters LD&

= ¢

[ Words to Topic ] L Topic by Documents J

Support Software Englneerlng Tasks

- Feature Location
- Developer recommendation
- Impact Analysis
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4 N\

Source
N S J :> . [ Term-by-Document }
Preprocessing | [ > :
- D :> Matrix
Target
Artifacts @
(S J
Input EZD
Parameters LDA

U

Source Target Similarity <—1[ Topic by Documents }

d, | dag 0.89
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Preprocessing | [ > :
& A |:> Matrix
Target
Artifacts @
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Input E:i
Parameters LDA

U

{ Oracle }:{> Source Target Similarity <—1[ Topic by Documents }

Correct links




4 N\

Source
N S J :> . [ Term-by-Document }
Preprocessing | [ > :
- D :> Matrix
Target
Artifacts @
(S J
Input EZD
Parameters LDA

U

Source Target Similarity <—1[ Topic by Documents }

 orace |

False dy, dgo 0.65
Positives

Correct links

Precision/recall
ds | dws | 004 | Average Precision




Let’s examine the LDA input
parameters in more details



Artifacts Matrix

{ Software }::> Preprocessing : [ Term-by-Document }

' 1

|

l Input :

E ::> LDA
l K



Artifacts Matrix

{ Software J::> Preprocessing : [ Term-by-Document }

' 1

|

l Input :

E ::> LDA
l K

-G G aGb ab a» ~ )G Gb G &G &b &

“Configuration”
# of iterations

# of topics

Q

¢



Artifacts Matrix

{ Software J::> Preprocessing : [ Term-by-Document }

' 1

|

l Input :

E ::> LDA
l K

-G G aGb ab a» ~ )G Gb G &G &b &

-Configuration”_ Nurmber of Gibk

 # of iterations HUmber of %{00S

L e : samplings of LDA
# of topics model

a

¢



Number of topics...

Cow g



Number of topics...
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General topics



Number of topics...

o

Specific topics

General topics



o, influences the "smoothness” of
documents to topics distribution

Clowe mEGHE)



o, influences the "smoothness” of
documents to topics distribution

Clowe mEGHE)

Document Probability

Topics




o, influences the "smoothness” of
documents to topics distribution

Clowe mEGHE)

Document Probability
Document Probability

Topics Topics




o, influences the "smoothness” of
documents to topics distribution

Clowe mEGHE)

Document Probability

Document Probability

Topics

Document Probability

Topics




B, influences the "smoothness” of
topics to words distribution

Clewp EGHE)



B, influences the "smoothness” of
topics to words distribution

Clewp EGHE)

Topic Probability

Topic Probability

Words

Topic Probability

AR RRRR
Words




L DA parameters significantly
influence the results

e Traceability Link
Recovery

e 1,000 different
configurations of
LDA parameters
— Evaluate the

Average Precision
on EasyClinic



L DA parameters significantly
influence the results

e Traceability Link
Recovery

e 1,000 different
configurations of
LDA parameters
— Evaluate the

Average Precision
on EasyClinic
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L DA parameters significantly
influence the results

High variability in results
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L DA parameters significantly
influence the results

High variability in results

Few configurations
produce good results

55%
Suvo

— 45%
o

2 20%
I

= 35%
(al o
Q
6030%
O
S
Y 25%
<<
20%
15%

10%

--’
--‘

]

EasyClinic



What kind of LDA configurations
were used for software?




What kind of LDA configurations
were used for software?

“ad-hoc”
configurations

Parameters “imported”
from natural language
community

Assumption:
source code
has the same characteristics as
natural language



What kind of LDA configurations
were used for software?

55% -

‘“ad-hoc”

. . c 45% -
configurations o

2 40% -
Q

& 35% -

Parameters “imported” Hh30% -
from natural language ‘%’

. 0, _

community > 2%

Assumption:
source code
has the same characteristics as
natural language

50%
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15%
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11.80%

EasyClinic



What kind of LDA configurations
were used for software?

55% -
50% -

— 45% -
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What kind of LDA configurations
were used for software?

We need new techniques to find
these configurations

[Hindle et al. @ ICSE’12]:
source code
IS more reqular and predictable than
natural language
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Our contribution...LDA-GA



LDA-GA: automatically calibrate the input
parameters of LDA using a genetic algorithm



LDA-GA: automatically calibrate the input
parameters of LDA using a genetic algorithm

{ Dataset }!:> LDA-GA




LDA-GA: automatically calibrate the input
parameters of LDA using a genetic algorithm

/LDA parameters\

# of iterations

# of topics

{Dataset }:> LDA-GA || @ —>| LDA
\B /




LDA-GA: automatically calibrate the input
parameters of LDA using a genetic algorithm

{ Dataset }IZ>

LDA-GA

/LDA parameters\
# of iterations
# of topics
—>| @ —>| LDA
\B /
{ Oracle }I:>[ Task ]
Traceability link recovery
Feature location [ Results ]

Developer recommendation

etc.




LDA-GA: automatically calibrate the input
parameters of LDA using a genetic algorithm

{ Dataset }IZ>

Dataset
dependent

LDA-GA

Oracle & Task

—

independent

/LDA parameters\
# of iterations
# of topics
a —>| LDA
\B W
{ Oracle }I:{> { Task ]

U

[ Results ]




How to evaluate how “"good” an
LDA configuration is?



t1 t2 t3 )

[ Topic by Documents L, — t
tl 22— t3

di
d2
d3
d4
d5
d6




[ Topic by Documents }

tl t2 13




[ Topic by Documents ]

t1 t2 13
dij 0.6/ 0.1 0.3
d2| 0.25| 0.65| 0.1
d3| 0.7/ 0.2| 0.1
d4| 0.05| 0.05| 0.9
d5 0.3] 0.5| 0.2

d6| 0.1510.75| 0.1

Dominant
Topics



[ Topic by Documents }
tl t2 t3

di/l 0.6} 0.1 0.3

'----1

d2| 0.25(,0.65; 0.1

d3@ 0.2 0.2| 0.1

da| 0.05| 0.05] 0.9
ds| 0.3]! 0.5} 0.2

d6| 0.1510.75| 0.1

Dominant
Topics



[ Topic by Documents ]

di
d2
d3
d4
d5
d6

tl t2 13

' 0.6] 0.1] 0.3

'----‘

O
Q
;1
O
o | .
o1
O
L9,

0.3|! 0.5} 0.2

0.15/10.75| 0.1

Dominant
Topics

LDA Model
d-@
®ds
d,®
dz. . d3
ed,




[ Topic by Documents ]

di
d2
d3
d4
d5
d6

tl

t2

t3

' 0.6] 0.1

0.3

'----‘

O
=

LDA Model

= —
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T — — — — —

— — — — — —




[ Topic by Documents ]

di
d2
d3
d4
d5
d6

tl

t2

t3

' 0.6] 0.1

0.3

'----‘

O
=

LDA Model




[ Topic by Documents ]
tl t2 t3

di/l 0.6} 0.1 0.3

'----‘

d2| 0.25(,0.65; 0.1

d4| 0.05| 0.05 0.9

d5 0.3]! 0.5} 0.2

dé 0.15010.75 0.1

307 o2001 =

LDA Model

o, ~JTopic2 _

\Q_dff,) Topic 3




[ Topic by Documents }
tl t2 t3

di/l 0.6} 0.1 0.3

'----1

d2| 0.25/10.65] 0.1
307 o2001 =
dal 0.05

O
O
N
O
2

d6| 0.15/:10.75| 0.1

Cohesion (similarity): how
related the documents in the
same clusters are

d5 0.3]! 0.5} 0.2 Yé

LDA Model
-, ~~Topic 2
. \\ .d@
Topic 1 | T
/"\\\i //
ldl. /T —
Y S N
Id /7\ - d3\)
4 d N\ .
N \@ %1, Topic 3
]

Separation (dissimilarity):
how distinct a cluster is from
other clusters
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d1<‘
d,® s
od, X
h P - red — blue
silhouette(doc) = max (red, blue)




d-® -
C, ® U
d1<'
d,® d
.d4
>
. red — blue
silhouette(doc) =
max (red, blue)
lhouette(doc,) + -+ + silhouette(d
silhouette(LDA model)=Sl ouette(doc,) silhouette(doc,)

number of documents

Higher silhouette
coefficients are better
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LDA Model 1 LDA Model 2

#lterations,; #topics,; a,; B,  #lterations,; #topics,; a,; B,

~><_Topic 2 4 Topic 1

| - ]
ds \______,.d\ - d Topz,cz
~
. \ 6, - @ U3 l RN
Topic 1 | e / 2\ .dz d\\
T~ Ve 6
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LDA Model 1 LDA Model 2

#lterations,; #topics,; a,; B,  #lterations,; #topics,; a,; B,
A A

d:@ TEZ}}E 1 - Topic 2

o ds -~ dg\l/"\\\
(d d L LCIN
dl \1 ~ AN \
d T \\.dS \
dz. ’ /—“\\\“"—’/

\

Topic 3 { \
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LDA Model 1 LDA Model 2

#lterations,; #topics,; a,; B,  #lterations,; #topics,; a,; B,

A A :
d;@ Tf?ff 1 ~ Topic 2
o ds -~ ds 177 >
C, 4 _/_ / @dy N
/ /7 \ .d6 AN
dl ‘\d1 _ - AN \\
d T @ds )
dz. 3 . //"'"'\\\*--_//
od. Topic 3 \\3 df/‘
> _
silhouette = 0.3 silhouette = 0.9

Clusters more cohesive
Clusters well separated



How to evaluate how “"good” an
LDA configuration is?

How to identify the "good” LDA
parameter configurations?



How to identify the "good” LDA
parameter configurations?

for numlter in {500, ...] Exhaustive approach:
for numTopicsin [5, ...] - Discretize search

for ot in [0.01, ...] space & iterate?
for 3 in [0.01, ...]

LDA[numlter , numTopics, a, 3]



How to identify the "good” LDA
parameter configurations?

Exhaustive approach:
- Discretize search
space & iterate?

Too many possibilities

U

Use a Genetic Algorithm



What is a Genetic Algorithm (GA)?

e Stochastic search technique based on the
process of natural evolution to identify
near-optimal solutions to search problems



Choose a random
population of LDA
parameters




Choose a random
population of LDA
parameters

First generation:
Population of random
chromosomes

LDA Cfg. 1
LDA Cfg. 2
LDA Cfg. 3

LDA Cfg. n

iteration topics « B
510 74 10.34| 2.5
725 128 |1.28| 0.4
814 97 10.43| 0.9
618 250 |1.14/0.74




Choose a random
population of LDA
parameters

iteration topics « B
LDA Cfg. 1 510 74 10.34| 2.5
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Choose a random
population of LDA
parameters

iteration topics « B
LDA Cfg. 1 510 74 10.34| 2.5
LDA Cfg. 2 725 128 |1.28| 0.4

First generation:
Population of random . ______ . _______ ~__________
chromosomes

Gene:

Individual (chromosome): LDA parameter

Represents one possible LDA
parameter configuration
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Choose a random iteration topics a B
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Choose a random
population of LDA
parameters

!

LDA
v

Determine fithess of
each chromosome
(individual)

J

LDACfg. 1| 510
LDACfg. 2| 725

LDA Cfg. 3| 814

iteration topics « B  Fitness
74 10.34| 25| 0.2
128 |11.28| 0.4 | 0.4
97 10.43| 0.9 | 0.35
250 11.14|0.74| 0.1

LDA Cfg.n| 618

Fitness = silhouette coefficient

A
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LDA
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Determine fithess of
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(individual)
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Select next generation

LDA Cfg. 1
LDA Cfg. 2
LDA Cfg. 3

LDA Cfg. n

iteration topics « B  Fitness
510 74 10.34| 25| 0.2
725 128 |11.28| 0.4 | 0.4
814 97 10.43| 0.9 | 0.35
618 250 11.14|0.74| 0.1
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Choose a random iteration topics o B  Fitness

p°p”'at'°"t°f LDA LDA Cfg. 1| 510 74 |0.34| 2.5 | 0.2
arameters Pre——————r—————- At Mt ittt
P : LDA Cfg. 2 725 128 [1.28| 0.4 0.4
\l, : LDA Cfg. 3 814 97 |0.43| 0.9 | 0.35
‘l’ LDA Cfg. n 618 250 11.14|0 0.1
Determine fitness of
each chromosome Elitism:
(individual)

best (n=2) configurations will
‘1' survive for next generation

{ Select next generation J

Roulette selection:
Chance of chromosomes to contribute to next
generation is proportional to their fithess
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Choose a random
population of LDA

parameters
\l' LDA Cfg. i
LDA )
¥ LDA Cfg. j
Determine fitness of
each chromosome @
(individual) .
‘1' LDA Cfg. ij

Select next generation

v

Crossover, mutation

Crossover

iteration topics B
510 74 1034 2.5
725 128 | 1.28| 0.4
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Choose a random
population of LDA
parameters

!

LDA
v

Determine fithess of
each chromosome
(individual)

v

Select next generation

v

Crossover, mutation

Crossover

_iteration topics a B
LDA Cfg. i 510 74 10.34| 2.5
LDA Cfg.j| 725 128 11 1.28| 0.4

U U U
LDA Cfg. ij 510 74 11.28| 0.4
Mutation

iteration topics « B

LDA Cfg. k 618 250 |1.14|0.74

@¥ iteration topics « B
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Choose a random
population of LDA
parameters

!

LDA
v

Determine fithess of
each chromosome
(individual)

v

Select next generation

v

Crossover, mutation

Crossover

_iteration topics. a
LDACfg.i{ 510 74 10.34| 2.5
LDACfg.j| 725 128 i 1.28| 0.4

U U U
LDA Cfg. ij| 510 74 |1.28] 0.4
Mutation

iteration topics o 3
LDA Cfg. ki 618 ﬂ 250 | 1.14|0.74
@¥ iteration topics a 3
LDA Cfg. k'l 623 ! 226 |1.27|0.98
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Choose a random
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Evaluation...

{ Dataset }I:> LDA-GA

/LDA parameters\
# of iterations
# of topics
a —>| LDA
\B /
{ Oracle }I:>{ Task ]
[ Results ]

1. Traceability link recovery

2. Feature location

3. Software artifact labeling (see paper)




Evaluation: Traceability Link Recovery

e Recover links between use cases and code

classes
System Size # use cases # code classes # correct links
EasyClinic 20KLOC 30 47 93

eTour 45KLOC 58 174 366
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LDA[numlter , numTopics, «, (]
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Combinatorial:

for numlIter in [500, ...
| ! Choose LDA parameters

with best average
precision using an oracle

for numTopicsin [5, ...]
for ain [0.01, ...]
for 3 in [0.01, ...]
LDA[numlter , numTopics, «, (]

-DA-GA: Choose LDA parameters
run LDA-GA 30times (to  corresponding to median

account for randomness) fitness over 30 runs
Baseline:
[ICPC'10] Use default LDA

parameters from natural
language



Precision
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Precision/Recall EasyClinic
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[p-value < 0.05] [ICPC’10]
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Evaluation: Feature location

e |dentify methods related to a maintenance
task (e.qg., bug, feature)

System Size # features # methods
jEdit 104KLOC 150 6,413
ArgoUML 149KLOC 91 11,000



Combinatorial:

for numlter in [500, ...] Choose LDA parameters with

best average effectiveness
using an oracle

for numTopicsin [5, ...]
for ain [0.01, ...]
for 3 in [0.01, ...]
LDA[numlter , numTopics, «, (]
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Combinatorial:

for numlter in [500, ...] Choose LDA parameters with

best average effectiveness
using an oracle

for numTopicsin [5, ...]
for ain [0.01, ...]
for 3 in [0.01, ...]
LDA[numlter , numTopics, «, (]

LDA-GA:
G Choose LDA parameters
run LDA-GA 30times (to  corresponding to median

account for randomness) fitness over 30 runs
Baseline:
[SCAM"10] Use LDA parameters from

source locality heuristic
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Effectiveness measure

ArgoUML

JEdit

Effectiveness
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src. Code
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0

LDA-GA = Combinatorial
LDA-GA outperforms baseline [p-value < 0.05]



Conclusions

e Showed the impact of setting the LDA
parameters on the results

e We proposed LDA-GA, a genetic based
approach to automatically configure and find
the near-optimal solution for LDA parameters

— Dataset dependent
— Oracle & task independent

e The approach was evaluated on three
maintenance tasks



L DA-GA in TracelLab
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© Oroanizer = Genetic algorithm settings
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= Exporiers

LDA-GA settings
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CSV Similarity Matrix Expart=: —
Excel similarity Matrix Export: Source Artifacts
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~

Helper components

[ RPlugin - Setup

v
T t Artifacts
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¥
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[ Cleanup Preprocessor
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| | 2 ] LDA-GA configuration
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EI T e @ Configured LDA
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QueryMap | System.Ce | System. Collectic GA_MaxIterations 100 ih
pldSel acelab acelabSsh GA_PermutationRate 0.1 ]
Stopwiords | Tracelab® | [a, about, abowe GA_Population 100 =14
Corpus Tracelab® | TracelabsDE. Ty LDA Metrics Baseline metrics GA_Run = ﬂ ]
Daocument | System.Co | System.Collectic ]
listOfartifz | TraceLzbs | TraceLabSDK.Ty LDA_MaxAlpha 10 0
Queries | Tracelabs | TraceLabSDK.Ty Results Collection LDA_MaxEta 10 0
listCOfartifz | Tracelabs | TracelabSDKE. Ty LDA_MaxGibbsIterations 500 ﬂ'
Corpusind | Tracelabs | Tracel abSDK.Ty (UI) Results LDA_MinGibbslterations 100 =
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* Component Info

Status: Experiment done!




Thank you! Questions?

http://www.distat.unimol.it/reports/LDA-GA/

http://www.cs.wm.edu/semeru/data/tefse13/

WILLIAM
&MARY
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Threats to Validity

We used datasets that have been used in
other studies

We ran GA 30 times to account for
randomness

Non-parametric statistical test
Generalizability of results to other SE tasks



GA Settings

Implementation: GA library in R
Population size: 100

Elitism of 2 individuals

Roulette wheel selection operator
Crossover probability: 0.6
Mutation probability: 0.02

Stop criteria:

— No improvement in 10 generations
— When reaching 100 generations



Software Artifact Labeling

TABLE IV
AVERAGE OVERLAP BETWEEN AUTOMATIC AND MANUAL LABELING.

exVantage

LDA De Lucia et al. [13]
LDA-GA Combinatorial n=N\M n= M/2 n=2

Max 100 %% 100 %% 1009 100% 1009
Jrd Quartile 05% 95% 11% T0% 69%
Median 67% T0% 59% 60% 54%
2nd Quartile 60% 67 % 34% S30% 41%
Min 50% S0% 0% 0% 40%
Mean 14% 17% 52% 56% 60%
St. Deviation 19% 17% 31% 34% 23%

JHotDraw

LDA De Lucia et al. [13]
LDA-GA Combinatorial n=NM n= M/2 n=2

Max 100 % 100 %% 1009 100% 1009
3 Quartile 81% 82% 713% T0% 66%
Median T1% 75% 65% 61% 56%
2 Quartile 47% S0% 46% 45% 41%
Min 145 14% 0% 38% 294
Mean 65% 66% 59% 60% 59%

St. Deviation 28G, 269 28% 20% 24,




