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KEYWORD: social network analysis, network centrality, defect analysis, software
testing, process improvement
Pantipa Bunmapob : Applying Social Network Analysis for Software Test

Process Improvement. Advisor: Assoc. Prof. Yachai Limpiyakorn, Ph.D.

Jira software is agile project management solutions, originally designed as
a bug and issue tracker. Searching for issues or defect information can be
performed by Jira Query Language (JQL). However, querying a data repository
simply returns the specified data and information. In this work, we present an
approach of network visualization to uncover relationships and communications
among actors such as software features, defects, and staff. The technique of social
network analysis is applied for analyzing the defects collected from a banking
software project. And Gephi is used as a tool for generating a network of specified
actors as nodes and their linkages. The approach of visual network analysis is
practical and provides insights in defect analysis essential for the proactive

software development process.
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2.1.2.3 Betweenness Centrality

Aa N15NA130u1eyaas Node Maauleaiu Node 199 LUy Shortest
Paths 0138019 0auleIu1n LAA9I1 Node HuilA1MUdIAYAD Tz UULATOUY
Betweenness Centrality o 113111 Node aglanaavein1sdeansuuauuigiu
a 3 a 3 =i ! ' = s a d' =
191 Audsufanssulainunegseninanatinsveuleaasmud IuAINTIUDY 9 T

[d &

&, 4 & a a A ¢ a
LUULﬁN@U@JUEﬁ'}ﬁﬁU@Qﬂﬁ]ﬂiﬁJWL‘UUﬂuaﬂaqﬂﬂlaﬂLﬂﬁa‘UWU LW?’]S@JUEJTJ@Jﬂﬁ]ﬂiﬁJIu

Y

U 1 6 a

sundatlannsaniuaunisiujduiusvesqudsiunanssusig o Mdeuleariy
fuodls Invauunumdualousimuauuszguisanuduius vsevhnsimiing
35 a ! a o | =2 (3 = o v = v 1
YINAUNTAAFDIINA MR UTEaeA [1] Bavin1sinAnueulean1adousening
AugTIAANTIUAeY TueTetny n1sllen Betweenness Centrality @9 913va1e/8
"nzgouiuIINHILENYRLATEYIY" [5] AudTINAINsTUvmhaleudanaiaiie
N133AAIIOWNR MemnNog uukuINTLUalen1awiaudsINvesRanIsudu
S

v a ' < PN ° l
LLJJ'J']Q%VL Nﬂ']ilfﬁ@um@l@ﬂ@iﬂﬂmqll [5] aun1sn 3 LLﬁﬂQQﬁﬁmiﬂﬂujmﬂﬂ

Betweenness Centrality #38 b(i) vasAudsiufanssy i lnanivunli gk Ao



10

1Y
[y

° o = A ¢ a . o ¢ a . .
Idunnduigaangudsiufanssy j Waaudsmnfanssy k G, k #) uas

Y
[y

giik Ao MurudunIiduiganaudsInfanssy j ldwrudsiuianssy k ided

NI T

bi)= ) T )
j.k

AZLULVBIAT Betweenness Centrality wansdaidunian1sdeaisidunanlu

w3918 Wuaffiasuuunndugudnalsseninanulugudnaisgadiodu

[
L o v a [

AudnaadnsuianssuAsetne lnsanunumdunsnuuseafianunsalanunng

Y Y Y

oA v v o = a ! & a v
ﬂ@@ﬂlumaQﬂqi [1] IUWW\‘]ﬂaUﬂU REKN NN aﬂqugwsﬁauaqfﬂqﬂwumjﬂquu@ﬂ

3)

= ' " d' o (% &a dl' 2/ 1 S !
VNLATVY ‘I/lﬁ’]ll'ﬁﬂiﬁﬁ@ﬂ?ﬁﬁ'ﬁ/iil]@u&ﬂ’\]ﬂ’i’ill@us] LLZJ*’\]%I&J@J?]’WL?I@%JWE]I@EJW?Q

1 L4

[5] segansmlasevietfieduminuansifidgudnansseninaudugudnanias

LAASIUAINT 3

John
Tamara Lavorato

Black

@
@ o..
®



11

Al 3 nemledetieiiieAuminuniisian Betweenness Centrality g4 [6]

2.1.3 Gephi 0.9.2

Gephi [7] WWugandulslotnugase (Open Source) @1m5Un15IATITANT M UAE
w3etne Tneldisassznananisuaninm 3 I ewanaadetievuialvgwuuiseal
uagisansdse Wuandnenssuid anguuagyianldvasogiwinliAaauduldle
Tvai Wievhauiuyadoyafidudeunazndnnadndnmiiinue uazthiausnuauiffidiay
nan8Usen19989 Gephi TuusunvoIn1sd1madsldnaulazni1sinuueuaTede T

= v A 1

wagnidu aunsndifsoyanietneuaroygeliinistmueiiuil nsesnisimis s
Janns waznsdangu deieiigadenininausandnuazuuulauninues Gephi Tneitu
anwardIAyIINIsasenImaIevrsuuulawldin n1su Gephi unldeu vinlraiunse
Annvienudenlswesdeyalunatsdnvazaniidesnisld Tae Gephi dmnudangunsed
anusaatuayy Plugin waganansanananalugukuunsal se Layout eansnlauansiaiu
yhlsidladeyatu q ldnndsdy wu sniudeyanisdeurovenniotis LAN 3o WLAN
Wuwvudeniny ilkldanunsanesfiunwnsdeusislddaau uimndunadeyanis
Fousoiedotnetiy wwnudt Wunadeusdeuuunsm dvhmaulasnisuaniwaandoyaiu
Fadudornu (Text) suanamauuunsiln 3o n15a31anmuINsssa (Data Visualization)
w7 agshlfanunsoveafiunsinessruulddanumnndsty wagdiamsomifoyans
\Jousiaves Social Network 3nvirnsatas1eild 1w wedn laid (Line) w30 ninwmes 10y

2V

U

L

2.2 97U89NYIT09
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2.2.6. Defect Prediction Using Social Network Analysis on Issue Repositories
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UAT + LIAT-62491

| ABC App ] Unable to download ABC app, Display 403 error

e

m . g .
: The request could not be satisfied. (iOS only)
m
Agile Board  Maore v < & Export ¥
&
™ ¥ Details * People
Type DOeug Status: Assignee:
= Priority: ~ Medium Resclution Resolved *' Dev 3
3 A None Fix: Versionys Jul 2019
= Component/s MNone weparter
&
= None L Q.A,_‘l
= Tetior 37_Merchantfpp Votes
Severity: 2 - High 0 Vote for this issue
09_Invalid_Test Watchers
Na 2 Start watching this izsue
App Owmer Test Team
~ Dates
¥ Description Craatad:
Description: Unzble to download ABC app. Display 403 error : The request could not 02/Iul/19 6:29 PM

be satisfied.

Pre-Requisite: L'ser never onbaard before ) _

02/0ul/19 7:07 PM
Expected Result: After tapping on Download app button, Mavigate fo ABC merchant
webvisw,

Resolved:

02/Jul/19 707 PM
Actual Result After tappsng on Download app button, Display 403 error : The reguest could

not be satisfied on the next screen.
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JUAT=74898] [My Car Insurance] Display Error: Unable to Proceed, After Tap "proceed via BEASY" (Android Only)  crestec 2200015 updated 22005
Status: Investigating

gal 8 | c D E . F G | H |
Project: \'d Label Release Defect Severity Developer Tester Reporter
Component/s: 3 H-003 21-Jan NO DEV 2 QA2
- - 4 FE-004  21-Jan  NO DEV 3 QA2
Affects Version/s: SEE00S] 21 ves [ PR3] [@Aidos
Fix Version/s: 6 FEODG 21 Jan  YES 2 DFV_2 QA2 OA
7FE007  21-Jan  YES 1 DFV.5 QA3 RA
Type: Priority: High
Resolution: Votes: 0
Labels: None
Remaining Estimate: Not Specified
Time Spent: Not Specified
Original Estimate: Not Specified
Attachments: hilg7043jpg W87044jpg | | SVID_20191022_171312_1.mp4
Issue Links: Relates
relatesto  UAT-74534 TS_BL-4065_MyCar_Insurance_ 009 To Do
Function:

Description

Description - [My Car Insurance] Display Error: Unable to Proceed, After Tap “proceed via BEASY™ (Android Only)
Expected Result - Able to navigate to B Easy succcessfully.

Actual Result - Display Error: Unable to Proceed, After Tap "proceed via BEASY™ (Android Only)
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1 |summary lssuekey lssueid lssueTypStatus  Priority labels A TC Linked | Defect Rej Defect c Function  Root Cause Analysis  Severity (QA)EDev  AD/BA/PO
2 |[Covid-19] Display wordi UAT-86356 570591 Bug  Rejected Low *Descripti UAT  UAT-85032 07_User Accepted 57_Others 3 Mediun U™ =St
3 |[Covid-19] Fixtranfer uni UAT-82537 504757 Bug  Rejected High  DP-SQx Descripti UAT 05_Working /s De< 57_Others 3 Mediun U 3
4 [Covid-19][Lifestyle land UAT-86978 595618 Bug  Closed  High  DP-OT  *Descripti UAT 10_Configuration Error 16_Lifestyle config desplink for covi2 - High U
5 |[Covid-19] Wordingon € UAT-82702 510892 Bug  Rejected High *Descripti UAT  UAT-82680 06_Working As Des 57_Others a-low U 3
6 |[Covid-19] Unable to shc UAT-89510 697365 Bug  Closed  High *Descripti UAT 09_Infrastructure Errar 16_Lifestyle FS black with some co 3 - Mediun
7 |[Covid-19] Unable to dis UAT-82676 510258 Bug RetestPasHigh  Defer_frorDescripti UAT  UAT-B2443 11_Deplayment Error 57_Others  app version on UAT was’3 - Mediun L
B [COVID-195elf assessmet UAT-82706 510917 Bug  Open  Low *Descripti UAT  UAT-82687 57_Others d-tow U
9 |[Covid-19] After tap dorw UAT-82539 504787 Bug  Rejected low  DP-SOx  *Descripti UAT  UAT-B2455 06_Working As Des 57_Others 3 Mediun L
10 [COVID-19] : Wording in UAT-82578 507524 Bug Closed  Low UAT *Descripti UAT  UAT-B2567 03_Design Error 57_Others  Update translation base 4 - Low U
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14 [Covid-19] Display wordi UAT-85425 578750 Bug  Closed  Medium DP-OT  *Descripti UAT  UAT-BG033 02_Missing Requirement 57 Others  Detail of TAC in ticket n 3 - Mediun U
15 [COVID-19] Unable to pr. UAT-82534 504596 Bug  Closed  High  DP-5Qx  *Descripti UAT  UAT-82459 06_Test Data Error 57_Others  There are some test dat 2 - High U
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File Home Insert Draw Page Layout Formulas Data Review View Help

R26 < e

A B C D E F G H | J K L
1 Id Label timeset release defect severity developer tester reporter no. of defect type Req/Product
2 0 FE-108 22-Jan NO DEV_2 FE A
3 1 FE-2 22-]Jan YES 2 DEV_1 QA_1 1FE B
4 2 DF-3 22-lan YES 2 DEV_1 T DF
5 3 FE-4 22-Jan NO DEV_5 QA_3 FE C
6 4 FE-5 22-lan YES 1 DEV_3 QA 1 4 FE A
7 5 DF-6 22-]Jan YES 4 DEV_3 T DF
8 6 DF-7 22-lan YES 4 DEV_3 T DF
9 7 DF-8 22-]Jan YES 3 DEV_3 P DF
10 8 DF-9 22-lan YES 1 DEV_3 u DF
11 9 FE-10 22-]Jan YES 3 DEV_4 QA_2 2 FE B
12 10 DF-11 22-lan YES 3 DEV_4 T DF
13| 11 DF-12 22-]Jan YES 4 DEV_4 P DF
14 12 FE-13 22-lan YES 2 DEV_4 QA_2 1FE B
15 13 DF-14 22-lan YES 2 DEV_4 T DF
16 14 FE-15 22-Jan NO DEV_5 QA_1 FE B
17 | 15 FE-16 22-lan NO DEV_2 QA_2 FE B
18 16 FE-17 22-lan YES 1 DEV_5 QA_3 3 FE C
19 17 DF-18 22-lan YES 1 DEV_5 u DF
20 | 18 DF-19 22-]Jan YES 3 DEV_5 T DF
21| 19 DF-20 22-lan YES 3 DEV_5 T DF
22| 20 FE-21 22-Jan NO DEV_5 QA_3 FE C
23| 21 FE-22 22-lan YES 2 DEV_5 QA 1 4 FE C
24 | 22 DF-23 22-]Jan YES 2 DEV 5 u DF
25| 23 DF-24 22-lan YES 3 DEV_5 T DF
26| 24 DF-25 22-]Jan YES 4 DEV_S T DF

i 9 Yoyadaesunsaiululug Nodes.csv

o

wanaINlna Nodes.csv wan §33ian 1 InddrAgyivaluleies Ao lWa Edges.csv
Junsszyanuduiusuasanudenloswasunazinuaiiaiozaiuisadiuninsziiag
a519eanundunsiviindetnels Felnd Edges.csv fasuseneuluniameauil Source uay

=

Target 1umeduudniunazdrrgnaesdiilusgretoanuanslunwi 10



AutoSave (@ Off)

File Home

N25 ~

A B

Insert

C

Draw

D

Page Layout

Formulas

Edges.csv ~

Data

Review

\

Source Targ
1

0o~ o U

e N N ST ) ) g [y iy ey gy ey ey ey
LA WwWN = O W e~ unm e wNn= o

NN NNNR B R 2R E R R e

B W NP O WLXNGOU R WRPRPOWDR-NGO VAR W

[
=3}

25

AN

et

o ww ok ooR o

= =
o0 o o N

16

21
21
21

N
7

Id

343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
350
360
361
362
363
364
365
366
367

Label

10 Yayadnansunsdinlulid Edges.csv

24

nswlasoyausznausmisasstuney Tussesisuwsn 9udoad1auniuiuves

nun Inefusazluunazlasu 1d Aligriu Tuduneuiidass azadsausadin Edges Geaguan

femnuduuSTauasErInuagslansduaudunussenindruausas Id

founavisuasiteya Aewnsiaasulvidlaindnussusasirluwiuenu "SUgdunus”

Fellyenligniu wazvenlidiuilgnldegsadinanelunisonsddsdnuselunsusnunalid

Nodes waz Edges a1ntiuvinisasislnansaesnudnuaenisuuddoyadiiuandluning 8

w17 Tmdulnd csv

4.3 N15ANLUUNSES1LUUINABY

ynsundndeyadunailulngd csv vis 2 Tid Téun Nodes.csv wag Edges.csv il

wissdlilude 4.2 wWhglusunsu Gephi

Jumnaulun1as1ansIn SNA Usenaunie

® 1191 Node.csv ag Edge.csv WWlulusunsy Gephi

a 4 « . s & ) a s = a
® AanNay “Overview "ﬂ’]ﬂuu‘ljiUWqﬁqllL@@ﬁIULLﬂ‘ULNH Appearance I@ULa@ﬂa

vodlnualiauaninatd Modularity LazauInvedlnuanIunie Degree kazldon



25

Loan3DadfiFesnsiausiienuansuuns1 SNA telaueyuuosiiosnly
NINLEAS

® 5on Layout @19SUNITUEAINAINATIN SNA ﬁLLﬂULNH “Layout” A1ug1eansla
Musein1s tnegideidenly “Circle Pack Layout” Wfieduunnsuannasoniu
Sfuturesdoyaiidesnisinauesiunsm uenaind flianunsadonld
Layout Bu 9 mudnuaizyeenmiesnlriuansldnudnvazvosteyaidenis
Feilidonlumsuanwmalsdnuinune

o \dodamniweimunEuiosuda ntuadn “Run” fuauiuy “Layout”

A o A o =
WWBET19NTINLATDUNY WQWLL?{WQIUQ']WV] 11

BB Gephi 0.9.2 - Project_Proposal_Req_V0.1.gephi — [m} ¥
File Workspace View Tools Window Help
| @ Overview H || DataLaboratory || L] Preview | \_.un
P
.Hroe‘ " Degree Centrality Xl | Closeness_Centrality X‘ " Betweeness_Centrality xl " Feature +Defect + Reporter | | Developer +Defect xl L] ~
Appearance X‘ — || raph X‘ -
Nodes Edges‘ ® @ A T @ Dragging {Canfigure) | g
Unique |Partition Ranking I 2
severity | . YYTY ) DE0D® =
2900 ee00 ol
rul 7.oem) || 57 000 .... .
4 (26.8%) / =
3 (21.04%) || T
@
H: (17.87%) || ¥ ) oo
z
1 (7.2%) b @ o LT
= esese L) 2
| paette... || # ® ‘=. .e. &
B [ Apply L LT B
] D@
Layout X | —
Circle Pack Layout ~
(i} [ Run
[=IHierarchy
Hierarchy1 severity (Attribute) w
Hierarchy2 type (Attribute) ~
Hierarchy3 No Selection o
Hierarchy4 No Selection w
Hierarchys No Selection "
Circle Pack Layout @ ||o
5
A
¥ Presets... Reset W " T | o & AL I A- A- Arial Bold, 32 I .@ a

AN 11 f0819lUTUNTU Gephi kAZRAUIIY

WIBYIINN5IATIRATUSUNI I TW a5 RS IAUEINABIN1TULEUaRINITN15U9R U

v delaneeuriinisnaasaiieaansiasedngliaunsadiauedeyatounnsos

4

1Al 6 1

WAL UINITIATIERRIULUUTIADINTIN SNA %qlé’mamsmaaﬂmaLLﬂqaaﬂmLfJu 4

WUUTaeemyINeIineInsuauedissia il



26
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