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What is a committer?
(O vR—E1F)

* Have permission to commit
edited source code to the
Version Control System(VCS)

* Such permission is given to a
very limited number of
developers

* Small number of committers

* To maintain high quality of their
source code




What does committer do?
(03 v R —DHE)

Triaging bugs

e Receive a large number of feature requests and bug reports

Assigning bugs

e Assign the requests to developers

Verifying bugs

e Have to verify patches that developers made to fix the bug

o After that committers commit the fixed source code to the
VCS of the project

* In some cases, bugs have to be re-opened



What does developer do ?
(FIFE DILE=E)

3 | ¥4
s 33"

Contribute comment Contribute comment
Feedback Fesdback™Jx

A: Patch \ &sk re-modification ~7¢: pagen ™ Commit =)
crealion Contribute patch’ review
- Version Control
&[ | System (VCS)

Devsloper Committer

Fig. 1: Process for applying patches in a project.

A)Patch creation B)Discussion C)Patch verification
(73 FEFR) (F4RAyray) (/% FIREL)
e Developers create patches to e Developers discuss the e Committers verify the
extend functionality and to creation of patches and contributed patches
fix bugs review each other’s patches e If they judge that a patch:
e Then they contribute * They discuss their plans and e should be edited again:
patches to a bug tracking designs they will ask the
system(BTS) developers to re-edit the
¢ |n this study, developer who source code
contributed a patch is e Doesn’t need to be edited:
regarded as the developer the committers would
who created the patch commit the patch to the

VCS on behalf of the
developers



Popularity of an OSS project Number of contributed patches
increase increase
(0ss7’B¥ 7 kDATAH (7% F O EEN)
18 h0)

Difficult for committers to
manage them

(BIEY 2 DHEE)

Increase the number of

committers
(I v RZ—DHEHEZ 3)




Most large-scale OSS projects have more than 10,000 developers
(1ZIFoss7' B = 7 +1£10,000LA EFEFEHNS)

Difficult to identify a potential committers
(DI v R—EHEZRRET 5= 12RE)

A developer is promoted to be a new committer through the recommendation of

current committers
(—ICBEIFEI Iy X —O#ELN LI I v X —EFEICKD)

To avoid the loss of capable developers, one need to identify future committers as
soon as possible

(e BRBOBRLAEE T2, BAAICOI vy X —EHEEX*RB T 2HITK
=)

The committers do not know whether a developer recommended by committers

will continue to contribute to the project for a long time
HEEIN-HREIZO 7O 7 MIBELTRVWEBL A E I bh b7Aa0)




In this study, to identify future committers:
* Developers activities were analyzed (number of contributed patches and

comments)
A committer-identification model was built using these metrics(to predict

whether a particular developer will become a committer during our target
period)

* Prior studies aim to provide techniques for the effective use of the limited
human resources of a few committers

* On the other hand, the goal of this study is to increase the human resources by
recommending additional capable committers




EXPERIMENT SETTINGS

(S2BRERTE)

TABLE I: Summary of the studied data. target period

I
I
i
1
dev A (existing committer & L
Eclipse project Mozilla project ( g _ ) = :
subproject platform Firefox dev B (future committer) i——= R
0 1 1
target period ' 200];’]0—2010}’12 2004/01-2008/12 dev C (developer) : B B :
existing committers 36 96 1 1
developers 8.964 12,287
future committers 53 5] | Il contribute patches/comments to BTS A commit codes to CVS |
studied developers ‘ 9.017 12.338
(developers + future committers)

Fig. 2: An example of classifying developers.

A) Targetdata (ORT—%)
Data from the Eclipse and Mozilla projects are used

Some developers are already committers

Existing committers (I FFHHFH)

* Have committed source code to VCS before the studied period
Future committer (3 I v % —(E@##&)

* Commits patches for the first time during the studied period

Developer (—MXFIFHE)

* Never committed anything to VCS since the project's start and throughout the
studied period



EXPERIMENT SETTINGS

(S2BRERTE)

Bug Tracking
System

Version Control
System

B) Extracting Metrics

Bug reports

‘BuglD: 10001

Basic information
e.g. Product, Version

Patch information
hello.c Bob 2010/06/07

Discussion information
ommentl: Alice 2010/06/01

Commit log

(1)

(a) Developer activities reports

Name: Alice
*Patch contribution date:
2010/01/28, 2010/02/05, ...
*Comment contribution
date:
2009/08/21, 2009/10/10, .|
= Active period:
For 10 months

(3}

*Classification of developersinto

candidate committers and general

developers

*Committer activity is extracted

before they became a committer

b) Committers list

Rev 2 | Carol | 2010/05/11 | +17
Update the show view command ...
Rev3 | Alice | 2010/06/03 | +10-23
Fixed for #10001

1

(2)

Promotion date for

committer being committer
Alice 2010/03/03
Carol 2008/10/17
David 2009/05/21

Fig. 3: Method to extract developer activities.

T —XEHt)

* The metrics were extracted from the Bugzilla data

* Steps to extract the metrics:

(1)Extracting developer activities from BTS data

(2)Extracting the promotion date for becoming a committer from VCS data

(3)Classifying the developer activities reports

—

—

(c) Future committer

activities reports

Name : Alice
*Patch contribution date:
2010/01/28, 2010/02/05, ...
*Comment contribution
date:

2009/08/21, 2009/10/10, ...
*Active period:

For 7 months

(d) Developer activities
reports

MName:Bob
*Patch contribution date:
2010/04/05, 2010/04/28, ...
*Comment contribution
date:
2010/01/12, 2010/01/14, ...
= Active period:
For 4 months




RESULTS
(5 5)

RQ1:Are there any difference in the activities of future committers and developers?

(22 v&—1EME L MRAREDFHITEVDGHS ?)

RQ2:Which developer activities lead to early promotion to a committer role?

(BHRICO S v 2 —BiR=-HI1C. BRLEEE IZAH)

RQ3:How accurate is a committer-identification model built using developer activities?
(AREOEHEN OBELAEZTFTHETIVIEIEDERETIERELZDON ?)
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fRQl:Are there any difference in the activities of

future committers and developers?
\(3iv&—ﬁﬁ%t—ﬁﬁﬁ%@%@uﬁmﬁ%6?>

Eclipse platform project Mozilla Firefox project

Eclipse platform project Mozilla Firefox project
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Fig. 4: Differences of the number of patches between Fig. 5: Differences of the number of comments

committers and developers between future committers and developers

* The differences in the amount of activities between future committers and
developers are presented in Fig. 4 and 5

The amount of activities by future committers is higher than the

amount of activities by developers
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fRQZ:Which developer activities lead to early h

promotion to a committer role?

. (BHRICO S w4 —FBiR/-oHIC. BRALEHEILAH,) )

* RQ2-1: Is there a difference in activities of rapidly-promoted
committers and the activities of regularly-promoted
committers?

* RQ2-2: What do regularly-promoted committers do more
than the rapidly-promoted committers?

13



KRQ2-1: Is there a difference in activities of A

rapidly-promoted committers and the activities
_of regularly-promoted committers?

J

* The number of activities performed by rapidly-promoted committers
is more than regularly-promoted committers.

Eclipse platform project Mozilla Firefox project % JDevi@Eclipse platform * -
p-value << 0.05 p-value = 0.29 7 N e *
. B I
g | g e e
m _ -
o @ -
EE 7 §8 1 © T T T T T
E E
s | : 12 6
S - 2 1 —_ activity period (month)
53 4 5 i T TDevZ@Mozilla Firefox
g 281 i =
291 2 |
E%- . EE- = . " .l.:__——':
——— : B ¥ 1] T T T
i | el—= L2 activity period (onth) :
regularly- rapidly- regularly- rapidiy- activity period imont
promaoted promoted promoted promaoted
committers committers committers  comm itters #mp the number of pa‘t(}hcs »¥—x the number of comments
Fig. 7: Differences of the number of patches of Fig. 9: Activity change of rapidly-promoted
regularly-promoted committers and rapidly- committers.

promoted committers
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"RQ2-1: Is there a difference in activities of
rapidly-promoted committers and the activities
_of regularly-promoted committers?

~

J

(A) Median number of contributed patches

REGULARLY-PROMOTED COMMITTERS

RAPIDLY-PROMOTED COMMITTERS

ECLIPSE

0

15

MOZILLA FIREFOX

0

2

* Median number of contributed patches by regularly-promoted committers is less
than the number of contributed patches by the rapidly-promoted committers
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"RQ2-1: Is there a difference in activities of
rapidly-promoted committers and the activities
_of regularly-promoted committers? )

~

(B) Median number of contributed comments

REGULARLY-PROMOTED COMMITTERS

RAPIDLY-PROMOTED COMMITTERS

ECLIPSE

5

41

MOZILLA FIREFOX

1

11

* The median number of contributed comments by regularly-promoted
committers is less than the number of contributed comments by the rapidly-
promoted committers

#In the Mozilla Firefox project, there is no significant difference in the number of
activities between the regularly-promoted committers and the rapidly-promoted

committers
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RQ2-2: What do regularly-promoted committers
do more than the rapidly-promoted committers?

~
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Fig. 9: Activity change of rapidly-promoted
committers
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4 )
RQ2-2: What do regularly-promoted committers

do more than the rapidly-promoted committers?
N J

* The amount of activities by regularly-promoted committers is fewer
than the rapidly-promoted committers at the beginning of their time

* However, the regularly-promoted committers gradually increase the
amount of their activities, and they became committers after they have
worked actively for 1-1.5 years

* Few developers continue actively work for about a year

* Most developers who have actively worked for about 1-1.5 years are
promoted to committer role

The amount of contribution in the time period just before the

promotion plays a big part in the committer promotion.

18



e . . . e L.
RQ3:How accurate is a committer-identification

model built using developer activities?
\[%%%wﬁaﬁﬁbﬁﬁLt%ﬂ%?»@@@&gﬁmﬁ@@#?)

J

TABLE lll: Committer prediction results in Eclipse

platform project * Avery strong AUC of the model using
Threshold | Precision | Recall | Fl-value AUC all activities
patch 0.20 0.02 0.06 0.04 || 004
+comment 0.50 0.05 0.77 009 || 0094 * The AUC:
+period 0.80 0.18 0.58 028 || 094 . )
pach 050 | 0m | 065 | 013 || 081 «  Moxilla Firefox: 0.95
0.20 002 085 0.04 710388 * The model had higher accuracy than
comment 0.50 0.04 0.73 0.08 0.89 . .
0.80 007 | 054 0.12 || o0s8 the random predictor->AUC is
considerably higher than 0.5 in both
TABLE IV: Committer prediction results in Mozilla prOJ(f.‘C.tS ) )
Firefox project * Precision and recall using all metrics
Threshold Precision Recall Fl-value AUC are:
patch 020 0.01 1.00 002 || 005 0 o/ i :
commen 0.5 002 | oo 00 || 005 * about 18% and 58% in the Eclipse
+period 0.80 0.08 0.44 0.13 0.94 platform project (at 0.80
0.20 0.00 1.00 0.01 || 076
patch 0.50 0.06 0.56 0.11 0.76 threshold)
0.80 006 | 0.56 011 || 076 . )
020 000 | 002 00T || 076 * about 8% and 44% in Mozilla
0.50 0.01 0.72 0.03 || 076 . .
comment 030 005 | 044 00 || o7e Firefox project (at 0.8 threshold)
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RQ3:How accurate is a committer-identification

model built using developer activities?

\}%%%@%@5#6%%Lt%ﬂ%?wuawﬁgﬁmﬁﬁwﬁ?) D

TABLE V: Variable importance measure

Eclipse project | Mozilla prgject
SumMNumPatch 1.93 1.08
MedNumPatch %
SumNumComment 3.76 %73‘?
MedNumComment &i )
ActPeriod (2.29) 3.47
~—"

e SumNumComment (83 X > FEFEEL) and ActPeriod CEBVEAME) are the
most important factors in identifying future committers in both projects

* Not just technical contributions(i.e., patch contributions), social contributions (i.e.,
comment contributions) also play a role in the promotion decision

* The role of social contributions (3.76/1.38) is even larger than technical
contributions (1.93/1.08) in both projects.

* The role of social contributions (3.76) is strong compare to activity period (2.29) in
the Eclipse project.

Our committer-identification model considerably outperforms a

random predictor

20



DISCUSSION
(E&

TABLE VI: NUMBER OF FUTURE COMMITTERS THAT HAVE BEEN PROMOTED AS A COMMITTER
DURING TARGET PERIOD AND AFTER A YEAR

_ FUTURE COMMITTER AFTER A YEAR

ECLIPSE 53 40

MOZILLA FIREFOX 51 30

1. Activities after becoming a committer (3 I v X —FKE D EH))

* Does future committers actively work after they become committers ?
* The future committer activities after became a committer were analyzed

* Regularly-promoted committers may lose their motivation because they have already
worked as developers for more than a year

21



DISCUSSION
(B

Rapidly-promoted committer activities and the regularly-promoted committer
activities after they became committers

The median number of comments and the median nhumber of commits to

VCS by the rapidly-promoted committers are higher than those by the
regularly-promoted committers

The results highlight the importance of early identification of strong developers
and their rapid promotion to committer roles.

In fact, rapidly-promoted committers actively contribute more than regularly-
promoted committers.



DISCUSSION
(B

2. Threats to validity (i@ DHIHY)

* The date when a developer commits to VCS for the first time - the date of
promotion to committer

* Some developer may get permission to commit patches before the date of
promotion to become a committer

* Focused on developer activities in the patch contribution and integration process

* Many other types of activities (such as the number of edited lines of code, the
source code quality, and the content of comments) that could be studied in future

work



CONCLUSION
(FE®)

* The goal is to be able identify future committers easier

* Developer activities was analyzed and a committer-identification model was built
to identify future committers among the thousands of developers in an OSS
project

» Using data from the Eclipse platform and Mozilla Firefox projects:

RQ1:Are there any difference in the activities of future committers and developers?

e The amount of activity by a future committer is higher than the activity of a developer

RQ2:Which developer activities lead to early promotion to a committer role?

¢ Regularly-promoted committers have actively worked for 1-1.5 years before they become committers

RQ3:How accurate is a committer-identification model built using developer activities?

e Our committer-identification model outperforms a random predictor

» After the promotion, rapidly-promoted committers were more active
regularly-promoted committers
* Enhance the committer-identification model
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