BEARS: An Extensible
Java Bug Benchmark for
Automatic Program
Repair Studies

Proceedings of the 26th IEEE International Conference on Software
Analysis, Evolution and Reengineering (SANER '19)



=l =]
H 5=

- BEINJEIE: VI DUz 7 DI\ DFEREZEHHICER

 BIRIDINT ZFHWTETI B & T, RENLGTHEZES
ns

e NN ENYTFDIEEEEZFHIT 212 DEENRNIIFI—T)
ZHEYICERETT D ENEE

+ BEDOERIETES
* fERO—IRMEDERI NS

* REJICO > THEDAIGEE S
p




ﬁ:ﬁiEEE/n\

o NJTDINESERH#ZIEETHS

BN\ TEEY —ILZFHET eI BNV F
N—J%ZERTD2NEND B[]

<*

- BNERYFY—Y  BERY AT LA TERIC/NY
ZERTEDS

« NYFI—7DERICIIRFREDIDIS

x N DBIRIFARETH S

3 [1]1C. Le Goues, S. Forrest, and W. Weimer, “Current Challenges in Automatic
Software Repair,” Software Quality Journal, vol. 21, no. 3, pp. 421-443, Sep. 2013



MEOEMNE 77 70—F

. B/

* BE)NVEBIEDHREXIZRT 57cHD, NJTZREULRVTF
V=7 ULTHRNT 5V —ILDRRE

> FAARORYFI—7  BIRAEGEBRHONI L TINY F

A\ %

. 770—F("Y—IJL4% : BEARS)

* BEARS-COLLECTOR : /X7 & /Ny FZCI'Y—ILIic & D BE
kol

* BEARS-BENCHMARK : BEIFERIShic/NITBLVINY F=
i

4



e A T L —> 3>

. - ROZTEEEBEMICY—Y, LN - BBNICEILR - 7

AN ZERITIBFE
* WA TOEEDEE - Hia

. RKERWARCIY =)L

* Jenkins

Travis Cl
* Travis Cl ExXhigaetd:
* Circle CI

= FRHICHER

Ly

Cl'J= )l
ENF-FZ2OBEMER
BRLTN~FOFEK

SIS e |
—— . --
: DFdb=2ay FZp-a3-§
A-KURI Y = e b
7¥93 K=




JNT &)y FDURE

IN2HDZINE

. EJL Rbn®DE®bn+1T/Cy FHERE
EILKARY (bn, bn+1) = (bbuggy, bpatched)

« Y—2R 1 : failing-passing builds(7 XA FZE&EL L)

* bn®D 1 DB EDTFAMNT—ATfailEl D, bnTl&
pass&E R BI5H I\ = BIR 0] g

. —RX 2 : passing-passing builds(ZAMZE&EHD)

* bn, bn+1&HICpassE 58 Akt Gl
6




BEARS-COLLECTOR

Build

Scanning
(section llI-A)

l189186902,189233591

config—>

454697692,454736746

Reproduction
(section 111-B)

? fork/bears-benchmark
Branches (bug/patch candidates):

¥ ‘INRIA-spoon-189186902-189233591’

pull request

O bears-bugs/bears-benchmark
Branches:

P ‘master’

P ‘pr-add-bug’ (base branch for pull requests)

new branch
is created

P ‘INRIA-spoon-189186902-189233591’ €

Pull Requests: Validation status:

> Add bug from INRIA-spoon v

§1 Add bug from apache-calcite X

Validation (section IlI-C)
Automatic validation: Travis Cl
Manual validation: Bears collaborator

@ -

k> Merged



BEARS-COLLECTOR

« 70X 1 I EILRRTZDRAF vV

m

% Travis CIZS EJ)L RID%ZE E

B IC AF v

* BRI AR ZZEIRL, 7—X 1, 2DW\WI i
—g— % 7'3\ %ﬁﬁ /e

bbuggyhifail& 755
Y—AA—RDZEEIEHDIHDTANI—RKDEE LRV

bbuggyh‘pass & 73S
Y—RAA—KREXCTAMNI—RFRDZEEHH S

8




BEARS-COLLECTOR

« 7OEAR2 : EWRRFZDTA

* WRTOY 7 hzZEILN, TAMNDET

A

* bbuggy® XY MEXTFTVvI7VMULET

> WINHDTAKNT—XhfaillE iR d5HR, \JZHETE
9D

+* bpatchedDAZXYy hEXTFxv I 7V MUEST

> ETDTARNT—RXAMpassT di55, \vFzHETELE

95
bn = bbuggy bn+1 = bpatched

9




BEARS-COLLECTOR

e 7O1LARA3 : RFP%&TZVFICIEIN

% <project slug>-<buggy build id>-<patched build id>

> SEDFITIET Z > FINRIA-spoon-189186902-
18923359 1°

V fork/bears-benchmark
Branches (bug/patch candidates):

| ¥ ‘INRIA-spoon-189186902-189233591’ -

¥slug : 7AY x Y kD
10 1< LTEB D EEA



BEARS-COLLECTOR

« 7OER4 : TNV I ITANDIERK

* TTIVFEN—IF BIEHIT pr-
add-bug’ 77V FER—X &L
TFIY I T A NEER
> Travis Cl : X271 7 ~NE1T,

ZILY O T A NDEIDHES
(B EhHRELE)

> BEES LUV IRANDE
O TS (FENRELE)

11

O bears-bugs/bears-benchmark

Branches:

19 INRIA-spoon-189186902-189233591’° <€

Pull Requests: Validation status:
pull request
311 Add bug from INRIA-spoon v
{1 Add bug from apache-calcite X

Validation (section 11I-C)
Automatic validation: Travis Cl
Manual validation: Bears collaborator
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Branches:

P ‘master’
}» ‘pr-add-bug’ (base branch for pull requests) |V br‘i n;h

is create
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Pull Requests: Validation status: k= Merged

11 Add bug from INRIA-spoon v
) Add bug from apache-calcite X

Validation (section III-C)
Automatic validation: Travis Cl
Manual validation: Bears collaborator
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[2]S. Urli, Z. Yu, L. Seinturier, and M. Monperrus, “How to Design a Pro- gram Repair Bot? Insights from
the Repairnator Project,” in Proceedings of the 40th International Conference on Software Engineering:
-I Software Engineering in Practice (ICSE-SEIP ’18). New York, NY, USA: ACM, 2018, pp. 95-104.
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Execution Round

#1 #2 #3
Period ]l year 4 months ~2 months
# Input projects 4 100 —
# Total scanned builds 4,987 66,621 07,164 | 168,772
# Build pairs in case #1 17 590 134 741
# Build pairs in case #2 1,027 7,755 2,832
# Total build pairs 1,044 8,345 2,966
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#REE - BEARS-COLLECTOR®DZET

Cloning {10 0.1%
e . I 5.0+ 40.8%
commit/files ’
Analyzing dirs -} 218 1.8%

Building - | 156 33.6%

Running tests l 117 0.9% : b I\ 7’3 I\ E
No test E} ‘\/\OT "F‘Z
. I 1,015 8.2%
failure found passU7=H6 DI385614

Patch not
reproduced T 930 7.5%

Others

Bug/patch
reproduced

Bl Successful reproduction
856 6.9% Bl Failed reproduction

0 1,000 2,000 § 3,000 4,000 5,000 6,000
# Pairs of builds
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Project GitHub info? BEARS info?
Name Type  Domain/Topics Creation  #Contrib. #Commits LOC  #Tests #Bugs
INRIA/spoon Lib  Java code analysis and transformation | 2013/11 47 2,804 76,295 1,114 62
traccar/traccar App  GPS tracking system 2012/04 87 5,416 43,397 255 42
FasterXML/jackson-databind Lib general data binding (e.g. JSON) 2011/12 141 5,038 99,151 1,711 26
spring-projects/spring-data-commons Lib spring data, data access 2010/11 62 1,793 36,479 2,029 15
debezium/debezium App platform for change data capture 2016/01 69 1,439 53,318 508 7
raphw/byte-buddy Lib  runtime code generation for the JVM | 2013/11 39 4,640 | 140,087 8,066 5
SzFMV2018-Tavasz/AutomatedCar App  passenger vehicle behavior simulator 2018/01 33 862 2,197 48 2
rafonsecad/cash-count App  accounting software back-end 2018/09 1 29 759 16 2
Activiti/Activiti App business process management 2012/09 160 8,041 | 205,097 18057 1
pippo-java/pippo Lib  micro Java web framework 2014/10 22 1,341 19,738 131 1

4 The number of contributors and the number of commits were collected in December 21, 2018.

b The metrics LOC and number of tests are averaged over the collected bugs.
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[3]R. Just, D. Jalali, and M. D. Ernst, “Defects4J: A Database of Existing Faults to Enable Controlled

Testing Studies for Java Programs,” in Proceedings of the 23rd International Symposium on
Software Testing and Analysis (ISSTA *14). New York, NY, USA: ACM, 2014, pp. 437-440.

[4]R. K. Saha, Y. Lyu, W. Lam, H. Yoshida, and M. R. Prasad, “Bugs.jar: A Large-scale, Diverse

Dataset of Real-world Java Bugs,” in Proceedings of the 15th International Conference on
Mining Software Repositories (MSR ’18). New York, NY, USA: ACM, 2018, pp. 10-13.
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https://github.com/bears-bugs/bears-benchmark
https://github.com/bears-bugs/bears-collector
https://bears-bugs.github.io/bears-benchmark
https://github.com/bears-bugs/saner2019-data

