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An Analysis of effectiveness of CI in OSS based
on relationship between the number of bugs and

coverage”

Tomotaka Minami

Abstract

The goal of this thesis is to reveal the actual state of test effectiveness at Con-
tinuous Integration (CI) in Open Source Software (OSS) development. CI is a
development practice that execute automated build (compile, test and deploy-
ment) in each commit. By practicing CI, developers can detect defects earlier
and make the software quality higher. Recently, many OSS projects have prac-
ticed CI. Previous researches have eveuated the effectiveness of CI by comparing
the number of defects induced in CI practicing projects and not CI practicing
projects. In this thesis, we define post build defect as defects which could not
be detected by testing and then we investigate the test effectiveness of CI by
analyzing test coverage, number of defects and number of post build defects.
As the result of case study, we found that the number of defects is small when
the test coverage is high. We found that CI is effectiveness to detect defects
but developers can’t detect all defects by CI.

Keywords:

Open source software, software testing, Continuous Integration, post build bug,

test coverage

*Master’s Thesis, Department of Information Science, Graduate School of Information Science,
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MRIRAZ Iy P CTEEINZT 7ALVDT 7 A IVNRADIIIFIZE D, FANTH
INTWbs 70X ha— FOTHRERMBIEAT Iy F TEHEI NZT78%E K
U, “BULTWNIERBIEATII Y hTOLEREFTIXARELUKRGTH 5.
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All Packages and F

i
activejpa-core/src/main/java

les

[*1org.activejpa

[©10org.activejpa.db

[21org.activejpa.enhance
(1) Z7A4IINRE

[21org.activejpa.entity

[“1org.activejpa.jpa

[21 org.activejpa.util

Total

c DBConfig.java
4 DBException.java
c) DBUtil.java

c EnumConverter.java

ActiveJpaException.java

ColumnMetadata.java

DatabaseMetadata.java
TableMetadata.java

ActiveJpahgent.java

ActivedpaAgentLoader.java

1. java

ActiveJpaAgentLoaderIm

DomainClassEnhancer. java

Jasy Fa—FOANLY Y

MyClassLoader. java

AbstractConstruct. java
BaseObject.java
Condition. java

EntityCollection.java

Filter.java
Model.java
SortField. java

EntityManagerProviderImpl.java

JPA. java
JPAConfig.java
JPAContext.java

BeanuUtil.java

ConvertUtil.java

PropertyuUtil.java

@) Ty bOANRLYD

31 Al NOANL Yy YL E— D]
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activejpa-core/src/mainfjava/org/activejpa/enhancer/DomainClassEnhancer.java

AT
4 package org.activejpa.enhancer;

import ...

Ja

* fauthor ganeshs

(1) a— ks

I (1) 7R FTHBSATOSER

te enhance(ClagsLoader loader  String className

1 memmmyketede; () 7R FTEB S TULALMER

else
of
0|

}

T N T —

51| // can't do much. Just log and ignore

3.2 77X ba—FOHNLyILR—bD—H
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Hoge.javaD Z & (< Hoge.java®DT A b
KYREAGEA E e (F5FR : BTh)

Ver.1.1 Ver.1.2 Ver.1.3

‘ . . T(B4RA)

| ‘ ¥ Sy

T (i)

Hoge.java Hoge.java

3.3 R U REHOHENX

w3, ol
I (M Ny>afl @ azvs—

Author: Ganesh Subramanlan <ganesh.subramanlianghlghtall.com=|
ate: ri sep <L/ + () azvkLEEH

| Fixed 1ssue #26 | @ e osmmancLBasy Fave—y

3.4 RMBEIEaIY bOREWREZIIY PAvE—YD—H

I I ) Nnyalé
Author: gayatri.mali <gayatri.mali@olacabs.com=>| @ asvs-
Irate: on EE j : : d I (3) asybLEAH

| Fix for supporting 5.x version of hibernate-entitymanager |

(4) Bug IDASEHEShTLWAWVWIAZIY FAYE—D

3.5 RMMEBEIIY NOREARAGEZIIY MAYvE—UD—H]
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Skip transforming the sdk packages #26

(61~ TN W ganeshs bpened this issue on 26 Sep 2014 - 0 comments

(1) RMERERIERE
ganeshs commented on 26 Sep 2014

The following packages should be skipped,

“java/", "javax/", "com/sun/", "sun/"

ganeshs added lhbal on 26 Sep 2014

@) 27

O

F 3 ganeshs self-assigned this on 26 Sep 2014

] ganeshs referenced this issue in minnal/minnal on 26 Sep 2014

Https requests fail with a ClassCircularityError #116

ganeshs pushed a commit that referenced this issue on 26 Sep 2014

Fixed issue #26

@ ganeshs closed this on 27 Sep 2014

3.6 R EFED— I
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1) RKEAR

Member

Assignees

ganeshs

Labels

Projects

None yet

Milestone

No milestone

Notifications

i) Subscribe

You're not recelving notifications
from this thread.

1 participant



BA4FT H—RARY T4

ARETIE, 1,300 4D OSS YuyzZ boEN Fuso7F—&X+ty b Travis-
Torrent *[4] Z MG e 5.

4.1 FT—4%tv k

TravisTorrent (%, Beller[4] 512X b, 2015 4 8 HRIZAM I 1z CI HEL
W —)b Travis CI TEITFTINZEN ROEFTHEEDT—X Ly N TH 5. Travis
CI & GItHub &#BILCTHED, HELZV R N LIZHsb Y —AI2— Rz HE)
FHZHUS U, IV R2FEITT5Y =) Ths. TravisTorrent DFEMIZ DWW TEHA
3 5. TravisTorrent (%, 2015 4 8 HKi T, GitHub ETT7 27 7 1 77 RED
17,313,330 #FD VR U A5 1300 D OSS 7uy 7 hdY—Aa— K, B
Tav R, WKEREREDOHNFEREZED. T Xy hONFR LR 572 1300 1
®D 0SS 7uyxs b, GitHub ET2HH,3FBHIZZL{fFHIhTWE TR
7 I V7 S5E Ruby (898 #) ,Java (402 ) ZffHLTWwas 70y =2 NDHT,
CitHub ETOA%E (GitHub T 10 AL EABHE L TW5) & Travis CI OFIH
B (EOV R OFELTEED 50 BIEAE) 2 XD EHINTWS. TravisTorrent 35
FINHIIZDOWTHHIT 5. T, OSSHRBIIEWT Cl 2Effids7ndx
7 NHMEMT BT, Cl DEMEIZEERIZIRINTWAD 5 7. TravisTorrent
DAFIZE D, b2 BBIRPS ClOEMEEZRGET 2 Z LAAIREE R 5. F 7z,
TravisTorrent O 1%, CIEEL (Travis CI), N—Y 3 VEH Y 257 L (Git) &
V—Ad—=RKAT 4 7Y =X (GitHub) 2#ELTE D, T—XHE, T—
RAOMDBEZIITEBHILTHS. KX TlE, TravisTorrent DHiH &, {FHH T
0o Iy EEEN Java, D, Maven ZfHHL TW5 246 D OSS 7uy =
FESNEREL, TANIANVY Y, KRG, RkURBBOBEGZREZFHET 5.

Git 1%, VA2 —-FRYOLHBELZGE, BT LR TE 08D
N=Da VEBYZATLATHD. Git ITHMETZE2IIY PRy -V TRIEOELE

*https://travistorrent.testroots.org/
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https://travistorrent.testroots.org/

PRPEFBER 2 I v b 2 ARG TIEAIT RS 5.

GitHub iX, Y7 MU =7 IOV 27 bDZDHDY —AT—REAT 4 V7
Y-V ATH35. GitHub ?D issue tracker TlE, RIEWMEZIZX 725952
EMTESL. AT, 272"bug'® 70y =2 b %&NSITRIMGEHRSE % IUE
L7-.

Jmockit 157 A N 2 HEI CEITHEERY =L TH Y, Junit FCEY I ATV
I N ERBIER LU, FIHTES 7477 THD. Jmockit 1%, EfFL7ZT A b
FEREANNL Y Y UVR— N UTHATEZIENTES, X ba—ReTF
ANI—=RPEFEHELTVWS OSS 7y 2 bERFIZANL Yy YL R— b 2IUE
T 5.

AFX T, 2016 47 H 9 HRERIZAB X T % Travistorrent D7 — X & v
FEAWTHZRIT o 7.

F A 1[4][10] 1%, TravisTorrent (ZfF/EST DA MY 7 A% RYT. RATDA MY
AZEGHL, SHNLOSS 7uy s b 246 ko 70y 7 b O, €L RO
FATEIEL, €IV RORIIEE, €L RoREE#E %R 4.2 1TRT. £7-, EideH
RRIZZ70Y =27 ORI, 72 NOETREE, TAMDOKIIEE, TR DKHE
WAERAZITRT.

7z, RATDANIIZZAZRHL, 2FFR OSS 7uy =z b 246 o 7o
Yz hOBEE, YV ROETEE, U ROIIEE, ¥ RORBEIEE K 4.2
WZRY. £/, ERlEFEBRICTOaY =7 O, 7 A NDOESFRE, TANDEK
e, A b DRMFEIEZ &K 4.3 1TR7.
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# 4.2 TravisTorrent DR ITay 7 b0 vy 27 b, a7y
N DB, EOL R OFETFREE, I ROKAEE, IO ROKKEE

a7 bhD | EIRDO | EJXRD | ELXFD
Jay b FRAR FATMEIE | BRThalg | SRRkElEK
246 12.75 1048,75 85,313 11,909

# 4.3 TravisTorrent DS oy vo7udc 7 v, 7uavzy
OB, T A NDOFEFREE, FAMOKIOEE, BLOT A DOLKKEE

TV D [ TAFD [ TARD [ TAFD
ZASRERN ¢ FAR AT | I | BRI
246 12.75 | 97,866 8,286 | 89,580

4.2 RQ1l: CIZEELTWS 0SS 7AY TV MIHWTRE,
B LU RBIXFET DN ?

DHTTE

Cl ZFEMLTW5 246 D 0SS 7m ¥ =7 MZIBALTWB KR, EELUX
faDE AR T 572012, Sliwerski SARE L7z SZZ TIVITV XL [21] 25 &
2, REGEAZIY b2REL, KRB ZENT 5. Rk U R, RFEEAD
IV MNTEEINEZT7 7 ANVETFEREL, TANEEMEY —)L Jmockit % 547
U, HAINZANV Y IV R—= MRS EEINZT 7 A VDITHT A N THEIRES
NTVWENEMOTS. L, RBIEAZIIY NTEFEINZITHRT A N THMES
NTWBHE, REEAIIY MIREKLRKTHELER .

DRGSR

RAAIIREPREAL TV T oY 27 M, R LREEPREAL TWiz 71
Yl MY, RMEFRTZIENTE BT By x s MIERT. DHHE
D246 fFD 0SS Fuyz 27 hD55 281F (11.4%) O7uY =2 hTRIEZF R
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TEHEIENTE, RifpfzRETCEZ 284070y bD55, RELUXRMKE
Becs-7ayz 7 MET7H (25%) ThHo7z. —HT, a2 b EOl
D7z, 218 fF (88.6%) ®7m Y =2 b T, RMGEAIIY MERETLHI L
MTERD o7z, RASIZRIFEAII Y NE2RET H I LN TE R >R K%
R IRIZ, RAGBIZOFIZE DRI N REEE, AU RMEHZERT. SZZ T
V) ALZEORFETE - RIGEIZ 332 THo7-. £/, KT 72Kk 332
D55, HEkUXRGEEE 234 (6.9%) THotz. #ERKD, WU RMRIIFE
5. REGHUZHD B Bk URBEOEED 6.9% THEHZ &hH, CILOTANT
REGPREEIND Z LIZEE DBV ENZS.

RQ1 O[E%: RghFERENEZTa oo Mid 28 1F (11.4%) TREEOEIX
332 ThH o7z, Fiz, REURMPFEINEZTaY 22 MET7TH (25%)
THRELUREOIZ 17T Th - 7=,

K44 REATOY 7 v, RBEURBEATOY 27 M, BXUOXM
DFENATEEZ T OV 27 MK

7uYx s b O LB
AN RTOT 27 b 246
RIGEAEY 70¥ 2 b 28
REUXRMEBEAED 70V 2 b 7
RigFERAT 70T 227 b 218

F 45 R REURMEZRETCERPoH R E 7aY x 7 MY

K] N a7
R B o o KRGS ZEIZ “bug” DT NUDE D B TH5NTWARY | 122
IIvhAvE—Y | T3V MRAYE=VIIINT ID BRI EK 79
Jmockit TANI—RFOHIRIZE BT A N DETHAHE 48
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#4.6 KM L Rk L KB
REGORH | 5L
R Ffh 332
AR URE | 23

4.3 RQ2: CI&ERELTWVWS 0SS 7AY Y7 hDF A MAN
Ly ?

DFE

RQ1 THRIE L= RIMMWIEAL TS OSS 7uy =z b 28 haxf&iz, 7 AMH
#fbY —)U Jmockit TT A MZETL, HIOINZANL Y I LER—= M2,
KBIAV I NOANLV Yy VERETS. /2, K70V MIGFHET A TEX
JhA—ROANV Yy YEEZETOY 7 MRATHEIT 5.

DHTHER

FTATZOHFRETOY 27 b BITBIFDETA NNV Y VORAMHE, &N
fll, Whoufli, SF¥%ERT. 4232804070V hERKOTANAINLV Y V%
AT, F, MA3R3Z 70V NMIFHET S 70X I —RNOAINLy U%k
K70y NRALTRT. KA1 XD, TAMNAINVL Y VRKIK92.77%, TA
NANVY UBRBNDO T 27 NE 0%, TANANL Y IOFRfEX 22%, T
A NNV Y VDEE 32.65% THo7-. T2, M43 kb, Yavzr bizk
DHNRL Y IR0 DD - 7=.

RQ2 D[a%: x4 OSS 7u vz 7 b 28 D EHH T AN AL v Y
1232.66% THo7z. £z, 7RIz T EIZHNL Y IO NRHBHZ L
Mbhro7-.
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4.4 RQ3: CIIC&k2E ROETEEE REEL, RikL REEHUC
BRizH B H?

DHTTE

RQ1 THRELUZZRMEAMAIEAL TS OSS 7uy =2 b 28 fh&xf 412, TravisTor-
rent £V ETBY T PO ROETRBZFENT 5. RQL THH U 72 REGEK,
HkURRpE L €V R OFETRIBOBEFRZ 5T 5.
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HA4T SN HETOS 2 NDTFARNAINL YD

TNy TD | ALY YD | ALY TID | ALY TD
pASRES/ ANy RAE i/ IME LA N2
28 92.77 0 22 32.65
DITRER

B 4.4 13V FOEFTEE E KRB ORGKRZ RT. 4.5 1ZE)L KOETREE L
Rk U RMGEBOBGRERT. M44128\WT, HERED 0.007 725, 12X ALH
Blidzw, Bdd4 X0, eV FOEFEEE REBUZHEBIIZ W & 23bho 7.
X 4.5 128 WT, MHBREA-0.07 225, 1F&ACHBEIXRW. K45 KD, EIUR
DETFEIE L Bk URGBIZHIBIZ AW Z & 2¥b o 7z,

RQ3 OEI%: L K OFEFEEE REBUIMHEBE W, 72, BV KOEFH
e Lk U R EBUZAHB I 70

4.5 RQ4: TANANL vy U ERIEE, RELRMEEHICBERIEH
DHh?

DRAE

RQ1 THE L 72 RKa%, AU XK E RQ2 TREE LAV Yy Y2V
T, 7aYcZ hOFAMANL Y V% 0-9, 10-19, 20-29, 30-39, 40-49, 50-59,
60-69, 70-79, 80-89, 90-99, 100 ® 11 BBz ¥ L, SEBED ANV v V%KD
TuY o ME, R, AU RMEEERETS. £/, TuAX I hI—ROT
A NHNL Y V% 0-9, 10-19, 20-29, 30-39, 40-49, 50-59, 60-69, 70-79, 80-89,
90-99, 100 ® 11 BRIz L, SBEBOANLVy V2D Tu X7 b a— RN,
R, RAUXRKEZEL TS, TA NIV Y DRI, RikUREEDOH
RENSHTS.
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