The Missing Linkes: Bugs and

C

Bug-fix Commits

 P—

A\
N &M
3 L."" 5

Adrian Bachmann, Christian Bird, Foyzur Rahman,
Premkumar Devanbu and Abraham Bernstein

Oy b ENTEBADITETIEY —IILAERLL,
FREICHD ITZ{ToTH L, FMaiT-o7-

Proceedings of the Eighteenth ACM SIGSOFT International Symposium on Foundations of Software
Engineering (FSE'10) pp97-106



INTRODUCTION

e EFXOMETIZ, TIIwv bATHBHOI Y bE
NG Z DT TN

— AZIINRTIDAEDINTWEWEED H 5
o SHOITRIBEZ D D ILBiash dH 5 D Tl
— bug-feature biasiFED XA 7 DHD /N

— commit-feature bias:i fEDEEZ/-IZEFFED 7 74
JUEIE D &

e O T7FFEEDJustin ErenkrantziZa I v b &N

TDOFDITHIEY —ILLinksterz{ERA L T, ##
ST TH S D




Research Question

« RQI:

—NNTWRE - BIEEFHIIMERENEZ TS
DE—HLTWBD

¢« RQZ:

— NN a3y bEEIWNISHEDITAAEERIZE
DEHIICTNIEFELD D

« RQS3:

— N7 EQAIy A DITOoNTWVNSEH DD
\ZlZevidence of systematic biasldd 5 D H




T—Xt -y k

« Apache HTTP 7

.Il\

L TH ¢

FEIS

ALY

-
L

A

]

Y

Y7 bR

Table 1: Apache Datasets: Details

Dataset

Original
Dataset

Evaluation

Sample

Considered time period

2004-06-18 —
2008-04-25

2005-09-23 —
2005-11-18

#Bug reports

#Fixed bug reports?
#Linked bug reports
#Duplicate bug reports
#Invalid bug reports
#Different bug reporters

2,409 (100%)
559 (23.20%)
256 (10.63%)
364 (15.11%)
T66 (31.80%)
1.827

103 (100%)
23 (22.33%)
10 (9.71%)
8 (7.77%)
38 (36.80%)
98

#Commit messages
(transactions)

#Empty commit messages
#Linked commit messages
#Different developers

8,580 (100%)

0 (0.00%)
472 (5.50%)
63

493 (100%)

0 (0.00%)
29 (5.88%)
23




2005-09-23 Merge 291120 from trunk

* server/request.c (core_opts_merge): Whan AllowOverride is specified [ Maintenance B s

for the directory, ignore the inherited override_opts field, [ Feature e
PR 35330 L {ther @ @
Submitted by: kabe <kabe sra-tohoku.cojp> ™ Bug Fix
Reviewed by: jorton
Notes
Flename Backport of bug fix from trunk

[ httpd/httpd/branches /2.2 x/server/ request.c
/httpd/httpd/branches /2.2 x /CHANGES

Double Click

into 2.2.x branch

commit 2ca32d8d38c7b2a03db15f1571ebb 711947330
Author: William A, Rowe Jr <wrowei@apache.org>
Date: Sat Oct 6 22:16:11 2001 +0000

Aaargh! Unwinding part of my patch before | committed the prior version,
| ended up blasting these (intentional) changes as well

Defore Commit " - After Commit r
{ int sec idx; 91342 int sec_idx;
nat matches = cache: 91342 int matches = cache
91342 walk_walked ¢ *last 91342 @ walk_walked t *last
91342 core_dir_config *th w 91342 core_dir_config *th
- 91342 allow_optionms_t + 97380 core_opta_t opta;
- 91342 allow_options_t opte
- 91342 allow_options_t opt:
- 313 overrides_t ide
- 91342 s |
91816 apr_tinfo_t thisinfc 91816 apr_finfo_t thisinfs
Pi8i6 char *save_path_infc 91816 char vsave_path_inf
91342 apr_size_t buflen; 91342 apr_size_t buflen;
91342 char *buf; 2 91342 char *buf; }
g’ 42 > unsianed 1,“.-,09;1- st? b‘z _unsigned int !%0- a’
“ > - >

Revision ‘Dare Commiter Message '
291120 2005-09-23  jorton * server/request.c (core_opts_merge): When AllowOverride is .,
201123 2005-09-23  bnicholes mod_ldap: Fix PR 36563. Keep track of the number of attribut...

291128 2005-09-23  jorton Fix entry format and remove a docs change which is not really  *
291265 2005-09-24 nd update transformation » 4
Merge 1201120 from trunk: AR o

2005-09-24
36563 2005-09-24
35292 2005-09-26
35438 2005-09-26
12355 2005-09-28
32037 2005-09-28
36424 2005~10-03

Bug 10 FDates s Description r
26467 2005-09-16 | then hangs long-lived httpd children |
25659 2005-09-21  Memory leak in ss!_util_algotypeof().

10470 2005-09-23  proxy module will not correctly serve mixed case fi..

[PATCH| AllowOverride Options does not allow Opti
mod_idap caching breaks when value is NULL '
ap_lingering_close does not linger up to MAX_SECS...

- =enable~static~-rotatelogs still dynamically links ...
POST incompatible w/ g e https: connection

mod_ssl.h i @ err.h ng
Autolndex r rebog

 [owendedBuglaty. Bup Activity  Fixing Files -

Status RESOLVED

Severity regression
Priority P2

os All

Product Apache hitpd-
Component Core
Platform Al

Version 2.1.7
Resolution  FIXED

Figure 1: Linkster (Screenshot)

Reported 8y kabe <kabe@sra-tohc
Assigned Ta Apache HTTPD Bugs M

Descriptions

km‘ltn-tohoku.eo.jp
2005-06-12 00:16:56 0
marked

%4 Bug 35329 has been
as a duplicate of thia bug. =**

sanderdterme.not 2005-09-20

05147151

¥We now have a ‘regression’

2 severity in Dugzilla. Removed

the keywvord.

jortonéredhat.con
00:29:46

2005-09-24

Thanks a lot for the patch
(attaching it might have
avoided the line-wrapping ;).
This has been applied for
2.1.0.

-
httpi//evn.apache.org/vievoveir ¥
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RESULTS

Table 2: Linkster Commit Categorization

(non-exclusive)
Category Sub-Category #Commits
Bug fix - 52
Bug fix Bug report 32
Bug fix Bug report (merge) 7 Table 3: Process Specific Commit Categorization
Bug fix Mailing list 13 [EKC].llSiVE}
Bug fix Backport 13
Bug fix Other 17 Category #Commits
Feature request  — a4 Backport / Forward port 9
Feature request  Documentation T Security fix ?
Feature request  Backport 14 Bug fix 69
Feature request  Other 33 Documentation 158
Maintenance — 49 Voting 26
Maintenance Documentation 5 Release 44
Maintenance Backport 5 Other 110
Maintenance Other 39
Other - 356
Other Documentation 156
Other Backport 49
Other Mon-functional 30
Other Release 44
Other Voting 26

Other Other 51
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COMMIT-FEATURE BIAS

%676ﬂ%3£vhk%5ﬁﬁmz
Sy MIZIEEATEWNDD S H

Do different developers show significantly different
linking behaviour? The anonymized table of developers’
linking behavior indicates that this is the case: (p ~ 0.002).

Name Linked Not Linked Name  Linked Not Linked

A 0 ¥ b 10 5

C 1 1 d 11 ]

e ) 3 f 0 1

E 0 3 h 0 5

1 2 T ] 0 3

k 0 2 1 0 1
m 0 2 n 0 1

o 0 1 D 1 0

q 4 0 Total 26 52
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COMMIT-FEATURE BIAS

Apache = Welghled Experience of Revision Apache = Number of Files Commitied Apache = Experlence of the Fixing Author Apache = File Ownership of Fixing Author
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Figure 3: Commit feature bias (reading left to right) weighted experience of the original authors of the fix-inducing
code; number of files changed in the bug fix; experience of the author committing the bug fix; proportion of fixed file
owned by bug fix author at the time of the bug fix.
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Practical Effects : BugCache Revisieted

BugCache (W7 FH)) 7T XLICE
A FEETHOT 2T — K &Y ANS

Table 4: BugCache Prediction Quality

Learning Set  Test Set  Accuracy 95% Confidence Interval

A A 0.875 (0.858, (0.890
A Auld 0.870 0.852, (0.885
A J 0.738 0.620, 0.830
Aul A 0.578 0.860, 0.893
Auld Aul 0.574 (0.857, (0.889
Aul J 0.785 0.670, 0.867

A : Apache 20D 15768 D /X
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Finding
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Finding
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Finding
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