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Newcomer Training Process:

2) Analyze Software Artifacts:
c) investigate how newcomers browse artifacts software

d) investigate how newcomers generate source code summaries
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Newcomer Training Process:

2) Analyze Software Artifacts:
c) generate source code summaries

d) support maintenance tasks
e 3) Analyze developers:
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 PART I: analyzing data from software repositories to support team
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Thesis Structure

 PART I: analyzing data from software repositories to support team
work.

 PART Il: analyzing how developers use software artifacts to help
newcomers in program comprehension task.

* PART Ill: developing recommenders to support concretely project
newcomers.
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Socio-Technical Congruence in

Developers Social Networks

Latent Social Structure in Open Source Projects

Christian Bird, David Pattison, Raissa D'Souza,
Viadimir Flék:;r\‘r and Premkumar Devanbu

bird, &

UnNarslly of Cmom\n. Dms. CA, USA,
ttis0a, radsouza, vt 11k

ABSTRACT

Commerclal software projoct managers design peojoct arga-
alzational structuse carefully, mindfal of avallable skills, di-
vision of labour, geographical boundaries, etc. These argani-
sational *cathedrals® are to be contrasted with the “huzaar-
e et of Opem Sncs Scbmmre (0S5) Prjecen, wiich
huve 1o peo-designed orga

ture that exsts ks dynas lmcwl‘-nl 5
Ay not xplicely statd. Sl i g, conples, sucee.

L. INTRODUCTION

Brooks, In his seminal work The Mythical Man-
Month [1], noted the scaling ssues that arise in large soft-
ware toams: the sumber of potentlal lateractions grows
quadratically with team sixe, thus quadruphing when the
team size Is doublod. Clearly, without arganization of souse
kind, both within the software and the community that do-
veloge I, there s a limit 10 how mich projocts can be scalod.

In traditional, commercial saftware projects, the mm
toth

ful, OSS projects, we do expect that
form spoatancously within the developer teams. S
these subcommanitios, and their behaviar can shed light
o8 bow successful OSS projocts sellonganize. This phe-
wonwnon could well hold [mportast kessoes for bow com-
mercial software touns might be organized. Bulding o
lnown well-stablishes] tochuiques for detecting community

il s
jocts: Apache HTTPD, Python, PostgresSQL. Peel, and
Apache ANT. W then validate them with software devel-
opucst activity history. Our results show that subcomme-

arise within these peojocts as
the projocts evalve. These subeommusitios manest most
strongly In technical discussions, and are sigaificantly con-
wocted with collaboration bebaviour.

Categories and Subject Descriptors

D.29 [Software Engincering]: Management—progran-
ming teams; D.2.% [Software Englncoring]: Metrics—pro-
cess metries

General Terms

Human Factars, Measurement, Managemest

Keywords

Open Sousee Software, social netwarks, eollabaration

This wark « grant from the National Science
Foundation Grant no. NSF-SoD-0613049 and seftware dona-
rom SciTools Corporat
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quer, by flat. The system is deliberately divided e
composents, and the developer pool grouped into manage-
able teams which are then assignad to those composests.
With well-define Inteefuces, the teams' eforts are confined
to sumaller groape, and the covedination noeds are moder-
ated. Software design principhs such as scparation of cos-
cerns [5] play  part in this, as does “Couway's Law” [16],

hich artifact struc-

ture.
By contrast, Open Source M-m (088) pm)n:u ae
not formally argantzed, and have s
Amd contol strcture. N one 1 fred 0 werk on & pa-
ticular partion of the peoject. Team members contribate as
they wish |n any number of ways: by subsutting bug ro-
ports, ending techsical knowledge, writing documentation,
Improving the source code n varioas ares of the exde base,
tc. It has boen observed by Sosa et al. [36] that the fixed
organlzational stracture found In commerclal settings may
load to misalignment with evolving comple products. Hes
dessan and Clark polst out that it may may actually his-
der innovation [32]. Thus the lack of a rigid organizational
structure may In fact be & boon to OSS projects. However,
the absence of any strocture at all may be just as haris-
ful. Henderson and Clark [32] found that “architectural
knowlodge tends to become emboddod i the structure and
Information-processing procedures of establisbod organiza-
thons”. Modularizing artifucts and mapplag artifact tasks
onto argantzational units is & well known solutica to the
peoblesof comple prodact developnen 1 ogaaatonal
. The question then arises., ks the

sockal structure of 08§ pa)c(b froe of such constralnts and
actually usorganized and free-for-all? Do they stand i con-
trust o the structurod. hierarchical style of traditional cors-
projects have some
latest" structure of thelr own? ’lm there dymamic, self-
onganiaizg subgroups that spontancously form asd evolve?

"By latent, we mean not explicitly stated, but ohservable.

Bird et al.

- FSE 2008

Developers'
Communication

Source Code
Files
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How Developers’ Collaborations Networks Identified
from Different Sources Differ?

IRC CHAT LOG
ISSUE TRACKER
MAILING LIST

VERSIONING SYSTEM

Sebastiano Panichella, Gabriele Bavota, Massimiliano Di Penta, Gerardo Canfora, Giuliano Antoniol
How Developers’ Collaborations Identified from Different Sources Tell us About Code Changes.

The 30th International Conference on Software Maintenance and Evolution (IEEE ICSME 2014) 59




How Developers’ Collaborations Networks Identified
from Different Sources Differ?

Example: Hibernate OSS Project



Developers Overlap between
Different Sources

Apache Httpd

Apache Lucene

Hibernate

Samba

MAIL and CHAT
MAIL and ISSUE
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Overlap of Developers Social Links

Apache Httpd

Apache Lucene

Hibernate

Samba

MAIL and CHAT

MAIL and ISSUE
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During an IRC Chat Meeting

PROJECT: Hibernate

“is there a better way?
dunno like | said this is
brainstorming and | have

not given lots of thought to
these cases”

“but we also need to

create the attributes
and values in

the entity binding..”

24



During an IRC Chat Meeting

PROJECT: Hibernate

1) Brainstorming

“is there a better way?
dunno like | said this is
brainstorming and | have

not given lots of thought to
these cases”

\ however planning
a pure standalone
test suite would
make things
easier...”

25



1) Brainstorming

During an IRC Chat Meeting

PROJECT: Hibernate

T

2) Planning <
(e.g. Testing
activities)

“is there a better way?
dunno like | said this is
brainstorming and | have
not given lots of thought to
these cases”

\ however planning
a pure standalone
test suite would
make things
easier...”
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During an IRC Chat Meeting

PROJECT: Hibernate

1) Brainstorming

2) Planning
(e.g. Testing
activities) “okay | think it is a bug \ however planning
3) Open an and I'm going to create | @ Pure standalone
Issue iiea first” test suite would
4 ajiratirs make things

easier...”

27



Use Issue, Chat and Mail to
|dentify Leaders

S 80%
€ Leaders
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L |
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< 3 |
1
Q
o e
£a 60%
] ||: Leaders I
< T |
1
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Precision in Recommending Leaders

B MAIL BISSUE B CHAT
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Analysis of the Evolution
of Teams: Why?

3 *
PO Team *
L S
1) To Better Understand the Reasons
Behind the Teams Reorganization

(split/merge of developers teams)

()

Build Team

2) Investigate whether Emerging Teams Evolve with
the aim of Working on more Cohesive Groups of Files.
Than Support Re-factoring, Remodulation.

Sebastiano Panichella, Gerardo Canfora, Massimiliano Di Penta, Rocco Oliveto:
How the evolution of emerging collaborations relates to code changes: an empirical study.

The 22nd International Conference on Program Comprehension (IEEE ICPC 2014)
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Analysis of the Evolution
of Teams: How?

By use FUZZY
CLUSTER ALGORITHMS

Teams Identification from Emergent Collaborations

32



Analysis of the Evolution
of Teams: How?

By use FUZZY
CLUSTER ALGORITHMS
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Analysis of the Evolution
of Teams: How?

By use FUZZY
CLUSTER ALGORITHMS
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Case Study

* Goal: analyze data from mailing lists/issue trackers and
versioning systems

* Purpose: observe the reorganization of the teams
between releases

e Quality focus: better understand the reason behind the
reorganization of teams

Period 01/2002- 01/2001-
considered 09/1998-03/2012 12/2011 08/2012 01/2000-09/2011
2.0 3.0 3.4 2.3
Releases 2.2.0 3.2 3.6 3.0.20
Considered 224 3.4 5.5 3.0.25
2.2.12 3.6 6.9 3.5.0
241 4.2 7.2 4.0

Systems characteristics: Period of Time and Releases Considered



How do Emerging Collaborations Change across

Software Releases?

- In 15%-35% of the
cases

Teams Split in a New Release:

E

EAMS MERG

) \¢ C
> «
\] )
\
5

Teams Disappeared:
22%-45%

Teams Survived:
50%-70%

1

|

1

R2 ‘\
\
\

Teams Merge in a New Release:

- in 20%-35% of the

cases
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PART |

Analysis of Developers’
Communication

Summary

1) Social network recommenders should not limit their information mining
a single source.

2) Issue and mail can be used to identify leaders with high accuracy.

3) Social interaction between developers can be used to building better
recommenders for software re-modularization or refactoring actions.

37



PART I

How Developers Browse
and Understand
Software Artifacts
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Two Empirical Studies Aimed at Understanding

PART Il — Experiment A

PART Il — Experiment B



Two Empirical Studies Aimed at Understanding

PART Il — Experiment A = /&
How such documentation is browsed by | = = | — __\4\

developers to perform maintenance
activities?

PART Il — Experiment B
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Two Empirical Studies Aimed at Understanding

PART Il — Experiment A
How such documentation is browsed by
developers to perform maintenance

activities?

PART Il — Experiment B
What code elements are often used by
humans when labeling a source code

artifact?

41



Experiment A: Context

* Object: software artifacts from SMOS, a school automation system
developed by graduate students at the University of Salerno (Italy).

T T llealaca Sequence Diagram I ClassDiaaram
_,,1 ] el UseCase . Sequence Diagram ClassDiagram
1-21- E() 5 == ’ 67 ‘i\&) 72 e P =

| Gw—" - S \O e e
] gyt

* Subjects: 33 participants.

11 Bachelor Students 18 Master Students 4 PhD Students

G. Bavota, G. Canfora, M. Di Penta, R.Oliveto, Sebastiano Panichella
An Empirical Investigation on Documentation Usage Patterns in Maintenance Tasks.

The 29th International Conference on Software Maintenance (ICSM 2013)
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Maintenance Tasks

Bug Fixing:

® ® ®

Add a new feature:

© © o

Improve existing features:




How Much Time did Participants
Different Kinds of Artifacts?

ClassDiagram

sssssss Sequence Diagram
- - i\do = Sl
— . - ]ﬁ ? 2 < %
— G2




How Much Time did Participants Spend on
Different Kinds of Artifacts? &

Undergraduates students used
Source Code and Javadoc significantly ; 2 }0

more than Graduate students

Undergraduate
Students

w—1,

— - 45




How Much Time did Participants Spend on
Different Kinds of Artifacts? &

Graduate students used Class Diagrams
significantly more than Undergraduates

Graduate
Students

SErrrET—rT
T e o[ useCase Sequence Diagram Clas owmm @ W
- - — —
— ‘X\do e e
: 46




Navigation Patterns Followed By Developers
Before Reaching Source Code

S = Sequence Diagram

Simple Navigation D = Class Diagram
Patterns U = Use Case
J =Javadoc

(SD)+ = Sequence Diagram before Class Diagram

Complex Navigation (US)+ = Use Case before Sequence Diagram

Patterns (DS)+ = Class Diagram before Sequence Diagram

U(SD)+ = Use Case before (SD)+



Most Frequent Navigation Patterns
Before Reaching Source Code

M Graduate
W Undegraduate
S= Sequence Diagram

D= Class Diagram

U= Use Case

J=Javadoc

48



Most Frequent Navigation Patterns
Before Reaching Source Code

Other
SU(SD)+ B Graduate
S(US)L ] ® Undegraduate
J S= Sequence Diagram
(DS)+ D= Class Diagram
U(SD)+ l U= Use Case
(US)+ . J=Javadoc

49



Most Frequent Navigation Patterns
Before Reaching Source Code

Other .
SU(SD)+ = B Graduate
1%
S(US)+ B Undegraduate
U

S= Sequence Diagram

D= Class Diagram
U= Use Case

J=Javadoc

More experienced
participants use a more
“Integrated approach”

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%
50



Transition Graph between Kinds of
Software Artifacts

36%

51



Transition Graph between Kinds of

Software Artifacts

37%

78%
At

49%

ClassDiagram

-
= 5

1) From Source Code
participants in most
cases “go back” to
Sequence and Class
Diagrams

2) From Sequence and
Class Diagrams
participants in most
cases “go back” to
Source Code

3) Starting from a Use
Case, participants go
ahead reading Sequence
Diagrams. Only after,
they reading and writing
Source Code

——-




PART |l — Experiment B

What Code Elements are Often Used

by Humans When Labeling a Source
Code Artifact?

word1
word?2
word3
word4
word5

words w



Experiment B: Context

Object:  Subjects:
= '{M? 'F""? "W - 0y 6y mva mvg 17 Bachelor Student CS

eXVa ntage (industrial test data generation tool) (UniV. of MO“SE, second YEd r)
21 Master Student in CS
Teew . TUTT
(University of Salerno)

R oTolo] 4 book
fhotel e ofnenn  fotel
R foTe)sg foom y
'f:fjreservatlon Fefund e

brriva ! .

che? <
pbarki
> Houble
Kuite
Pt card
54
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Comparison of Different Labeling Techniques

100%

90%

-

80%

80%

74%

70%

——e—— 1

T
I
|
I
1
]
]
I
I
I
T
I
]
}
|

60% s59%

. il

e {Data extracted from signature of methods match very well the mental

60% -

50% - %

Overlap

30% model of newcomers when describing source code

20%
10%
0%

v |s|®|5| 2|22

o« o« ) @ ) o @ @

8 8 8 8 8 8

Signature Class Signature + VSM LSI LDA(n=M)| LDA(n= |LDA(n=2)

Comments | Comments M/2)
T T T Method T

Andrea De Lucia, Massimiliano Di Penta, Rocco Oliveto, Annibale Panichella, Sebastiano55
Panichella : Labeling Source Code with Information Retrieval Methods: An Empirical Study. EMSE 2014.



PART |1

How Developers Browse and
Understand Software Artifacts

summary

1) Newcomers spend more time to analyze low-level artifacts as compared to high-level artifacts
2) Less experienced newcomers spend a significantly higher proportion of time on source code

3) More experienced newcomers, instead, spend more time on class diagrams

4) Heuristics based on data extracted form signature of methods are able to match very well

the mental model of newcomers when describing source code elements
56



PART [l

Recommenders

".?9

e

-

Data Extraction Empirical Studies Recommenders
(Software Repositories)
PART | and PART I PART [l
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Two Recommenders to Support
Project Newcomers

PART Il - A)
Suggest Appropriate Mentors to Help Newcomers

in Open Source Projects

PART Il — B)

Mining Source Code Descriptions from Developers’
Communication to Improve Newcomers’ Program
Comprehension

58



PART Ill — A)

Suggest Appropriate Mentors to Help
Newcomers in Open Source Projects

59
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Moving into a New Software Project Landscape

Barthélémy Dagenaist; Harold Osshert, Rachel K. E. Bellamy!, Martin P. Robillard",
Jacqueline P. de Vriest

School of Computer Science'
McG| | Umersny
Montré

IBM T.J. Watson Research Center*
P.O. Bax 704

Yorktown Heights, NY 10598

{bart, manm}@cs mcgill.ca {ossher,racheldevriesj@us.ibm.com

ABSTRACT

When developers join 2 software development project, they find
themee ves in a projecs lendscape, and they must become familiar
with the various landscape featsms. To better understand the nature
of project landscagpes and the inks gration process, with aview to im-
proving the experience of both newcomers and the pecple respansi-
bie for crienting them, we performed a groanded theory study with
18 newcomers across |8 projects. We identified the main features
that characterize a project landscape, together with key orientation
aids and cbetacks, and we theoria that there are throe primary
factors that impact the inksgration experienae of neweomens: carty
experimentation, internalizing structures and cultwm:s, and progress
validation.
Categories and Subject Descriptors
D.29 [Software Engineering}: Management
General Terms
Human Factors
1. INTRODUCTION
Software developers woeking on a project effectively inhabit 3
projea landscape. They are famifiar with its featuss, sach as the
product archisecture, the team communication strategies and the -
velopment process, and they know the shoricuts and the commonly-
trawled paths. Newcomers s explomrs who mast orient them-
shves within an unfamiliar landscape. As they pain cxperience,
they eventually wettle in and crear their own places within the
landscape. Like explomers of the natural landscape, they encounter
many cbstacles, such as a culture shock o getting lost without help.
We conducied a qualitative study to betier understand what proj-
ect landscapes Jook like and how rewcomers explom them. Think-
ing of a project as a landscape, and integration of newcomers a
the proaess of settling into that landscape, changes what we per-
ceive to be important and helps us see new ways of aiding new-
comers. From a newcomer's penpective, it emphasizes the pro-

* This msearch was conducted while the author was working a the
IBM TJ. Wasson Research Center.

Rermission to make &igital or hasd copics of all or part of this woek for
pencaal or dassmoom we & granind withoot ke provided e copies ax
‘ot made or dstribund for prod of commerclal advantage d Gal copes
bear this nosoe and the full ditasion on g frst page. To copy olherw ke, 10
Tepublish, 0 post m servers of o mdisribue 10 lists, rgaies peice specfic

pemisdon
JCSE2010 Cape Town, Souh Atrica
Copyright 200X ACM X300 XXX-XX-XAOUXX _$10.00

cess of keaming shoet 2 project, and how that process unfolds wr
time. From the penpective of somecns helping newcomers st
e in, the landscape metaphor mveals the need Lo show them the
commealy-traversed rowtes, 10 help them keam Lo interpmet aspects
of the landscape wnique to the project, and to introduce them to
the customs of the peopke who inhabit the landscape. [t also sug-
gests that if the community wanes Lo be welcoming to newcomers,
they noed to be toerant of caltural fasx pas, he sensitive Lo mis-
steps cased by 2 newcomer’s lack of undentanding, take the time
to undentand why newcomers get lost in their landscape, and 2dd
readily-interpretable signposss. Such signposts ax: especially im-
portant at cross-roads, e, placs with choioes whes others have
ended (0 get lost. Identifying what counss 2 2 cross-roads and
what characteriaes the parts of 2 project that need signposts can be
aided by studies such s that presenied hez

Specifically, we were inkrested in answering thaee main research
questions: what are the key, prominent features in 2 project land-
scape, what orientation obstacles do new keam members face, and
what crientation help can be provided? We inkerviewed 18 dovel-
opers and team leaders across 18 projects at IBM during the last
year to answer these questions.

Following these inkerviews, we theorized that there m throe
main factors that impact how newcomers sele into 2 project land-
scape earby experimensavion, inuernalizing sirucsures and culres,
wnd progress validmion. We also idertified the landscape features
that newcemers leamed while maving into new project landscapes
and we observed how the featums facilitated or hindered the new-
comers’ imtegration. When we presented the resalts of our study to
seven of the pasticipants, um all sgmed that the factors accurately

pe—— ond that application of
cur findings would h.wcumd their integration.
In the past, studies cn project integration have been performed

with new employees joéning uu fir softwa development proj-
ects 2, 15, Because these studies were performed with junice and
maently-hired developers, many of the difficlies they e ncoantered
melated 10 the newness of the corpore cullune and the difference
hetween academic and industrial environments. We were ineresied
in undenstanding specifically Lhe project lindscape. inde pendently
of the ci dated o the first-time i f personnel
into an industry envircament. To this end, we focused this study
cn developers with varying degmes of experience in the fiekd and
within their company who wes joining on-going projects in the
company. We reported pre liminary results 2 2 woekshop [6]

The coatributions of this paper include 2 theory, grounded inem-
pirical data, of how newcomers imtegrale into 2 project landscape,
and 2 characterization of project landscapes as seen by newcomers.

We begin by summarizing the method we used to perform this
study, in Section 2 We characieria project landscapes by present.-

MENTOR

Dagenais et al. ICSE 2010

Mentoring of

Project Newcomers
is Highly Desirable....

60



When a Newcomer Joins a Project
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Large Projects: find Mentors
is not a trivial problem




|dentifying Mentors in Software Projects
N T et o5 O 1 e R O < %

The Apache Software Foundation Custom et [ o |

Meritocracy in Action.

Home / MentoringProgramme

Many projects in the ASF are able to provide mentors for newcomers. In fact, most projects are happy to assist newcomers to their projects as part of their normal operations. However.
some people are looking for more structure. The Mentor Programme of the The Apache Software Foundation provides additional support and structure for people looking to make an
initial contribution to an ASF project

The mentoring programme is not here to teach you to write documentation or code. It is here to help you understand how to make a valuable contribution to an Apache project. You can
expect to be guided through our contribution processes. You can also expect to get technical support with respect to your chosen project. You cannot expect your mentor to be a
"teacher”, they will provide enough information for you to progress within the project. You need to bring the confidence to take their guidance and discover the detail for yourself.

This page is a description of the Mentoring Programme. The program is open for business, but, like many other things at the Foundation, it under constant improvement and revision
Therefore, the description below is marked 'draft.'

Quick Definitions

The ASF believes that the best way for people (and. indeed. entire projects) to join the community is with the help of committed members of the community. A community member who
makes a commitment to help a new contributor get started is a mentor. The new person, on the other hand, is a mentee. Believe it or not, that is the word in the dictionary for this role

The Foundation is organized into a series of Top Level Projects, or TLPs. The document uses 'TLP' when it is referring to an ASF project. It uses the word 'project' to refer to a the work a
mentee does under the Mentoring Programme

Who can be a mentee?

The Mentor Programme is intended to assist people in becoming contributors to ASF projects. Thus, anyone interested in contributing effort to an ASF project is a potential mentee. You
need to be a self starter, your mentor will not take responsibility for "managing"” your work here. Everyone who contributes to an Apache project does so on a voluntary basis, there are no
managers here - only helpful peers

Mentoring is a significant volunteer effort, over and above what the mentor is already doing for the project. Therefore, the programme asks mentees to make a material commitment of
time to the process. There are no legally binding commitments involved, but a mentee must, as described below, submit a plan for a significant effort and show ongoing progress

Itis important to reiterate that all work on ASF projects is on a volunteer basis. The Foundation does not pay anyone to mentor or contribute

Applying for the Mentor Programme

There are two simple steps to apply:

1. Review the content below to learn about the details of the requirements
2. Fill out the application form

https://community.apache.org/mentoringprogramme.ht
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Characteristics of a Good Mentor

Enough expertise
about the topic of interest
for the newcomer.

Enough ability to help
other people.
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YODA
(Young and newcOmer Developer Assistant)

Approach for Mentors Identification in Open Source Projects

1) Find Past Successful Mentors

2) Suggest Mentors Having Specific Skills

Gerardo Canfora, Massimiliano Di Penta, Rocco Oliveto, Sebastiano Panichella:
Who is Going to Mentor Newcomers in Open Source Projects?
International Symposium on the Foundations of Software Engineering (SIGSOFT FSE 2012)
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Is it Possible to Recommend Mentors
To Project Newcomers?

100%

90%

80%

70%

60%

50%

Precision

40%

30%

20%

10%

0%

Mentor Recommendations: Precision on Top 1 and Top 2

100% 100%

94%
85%

30%
24%

Apache FreeBSD PostgreSQL Python Samba

mTopl
mTop2

80




Results When are Used Both Mails and Issues
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It is Possible to Recommend Mentors
To Project Newcomers?

YODA Make it Possible
to Recommend Mentors
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YODA Tool
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YODA Tool

{£ Package Explorer 53 7 OB auth_sam_reply.c b

BEgle”

4 = Samba A

4 (& auth
(= credentials
(= gensec
(= kerberos

| auth_sam geply.c
L] auth_sam:&.h
|5 wscrnpth
(= buildtools
(= codepages
& ctdb
> (= dfs_server
(= docs-xml
(= dynconfig
(= examples
> [ file_server
(= include
> & lib
(= libcli
> (& libds
(& libgpo
> [ librpc
= md
> (2 mailinglists_Samba
(& nsswitch
(= packaging
= pidl
> (= python
(= release-scripts
> (= script
(= selftest
> [ source3
(= sourced
> (= swat
(= temp_log
> [ testdata
(= testprogs
> [ tests
> [ testsuite
> [ wintest
[E) BUILD_SYSTEMS.txt

I calleatcher-excentinnc.are ¥

/*

)

Unix SMB/CIFS implementation.
Convert a server info struct into the form for PAC and NETLOGON replies

Copyright (C) Andrew Bartlett <abartlet@samba.org> 2004-2011
Copyright (C) Stefan Metzmacher <metze@samba.org> 2005

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 3 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program. If not, see <http://www.gnu.org/licenses/>.

#include "includes.h"

#include "librpc/gen ndr/auth.h"
#include "libcli/security/security.h"
#include "auth/auth sam reply.h"

NTSTATUS auth_convert_user_info dc_sambaseinfo (TALLOC CTIX *mem ctx,

struct auth_user_info_dc *user_info_dc,
struct netr SamBaseInfo **_sam)

NISTATUS status;

struct auth user_info *info;

struct netr SamBaseInfo *sam = talloc_zero(mem ctx, struct netr_SamBaseInfo);
NT_STATUS_HAVE NO_MEMORY (sam) ;

if (user_info_dc->num sids > PRIMARY USER_SID INDEX) {
status = dom_sid split_rid(sam, &user info dc->sids[PRIMARY USER_SID INDEX],
&sam->domain sid, &sam->rid);
if (INT_STATUS_IS_OK(status)) {
return status;
}
} else {
return NT_STATUS_INVALID PARAMETER;

if (user_info_dc->num sids > PRIMARY GROUP_SID INDEX) {
atatrna = Aam aid anlit »iA(NIIT.  fnaer infn Ar—Said=PRTMARY GROMP STN TNNFY1
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[) BUILD_SYSTEMS bt

[ Package Explorer i = O[3 auth_sam _reply.c 22
B O R | /*
+ 5 Samba =1 Unix SMB/CIFS implementation.
4 (& auth |
. Convert a server info struct into the form for PAC and NETLOGON replies
» (> credentials
> (& gensec
: Copyright (C) Andrew Bartlett <abartlet@samba,org> 2004-2011
& kerberos Copyright (C) Stefan Metzmacher <metze@samba.org> 2005
> (& ntimssp
|| auth_sam_replv.c Thia mmammam is fwan aafeuama: you can redistribute it and/or modify
|_| auth_sam_rep New » |General Public License as published by
|_| common_aut; o B either version 3 of the License, or
(= wscript_build P Fsion.
& buildtools Open With >
(& codepages Show In Alt+Shift+W» R the hope that it will be useful,
& ctdb hout even the implied warranty of
G dfs_server = Copy CtreC R A PARTICULAR PURPOSE. See the
» (= docs-xml &2 Copy Qualified Name r more details.
(& dynconfig & Paste Ctrl+V .
& examples % Delete D py of the GNU General Public License
& file_server pot, see <http://www.gnu.org/licenses/>.
(& include Remove from Context Ctrl+Alt+Shift+Down
& lib Mark as Landmark Ctrl+Alt+ Shift+Up
& :!:;" Build Path »
& libds
= Refactor AltsShiftsT» FY-B"
(& libgpo
Lj librpc 2 Impott..
& m 4 Export.. ic_sambaseinfo (TALLOC_CIX *mem ctx,
(& mailinglists_Sam} auth_user_info_dc *user_info_dc,
» (& nsswitch &® Refresh F5 |netr_SamBaseInfo **_sam)
& packaging Assign Working Sets...
& pidl
& python Validate
(& release-scripts Run As y |= talloc_zero(mem ctx, struct netr_SamBaselnfo):
& script Debug As ™
(& selftest T s
& source3 eam PRIMARY USER_SID_INDEX) {
@ sourced Compare With » fd(sam, gsuser info dc->sids[PRIMARY USER SID INDEX],
> & swat Replace With "\ s
= temp_lo I |
- ISnp-s ‘ Yoda R Show Mentor
» (= testdata | «f h
» (& testprogs Properties Alt+Enter |
)
@ tests T Teturn NI_STATUS_INVALLL
(= testsuite } /_) Find Mentor
(= wintest

if (user_info_dc->num sids > PRIMARY GROUP_SID_INDEX) {

callcatcher-excentione.are ¥

ararna = Aam aid anlir »iAINTITT. tnaayr infn Ar-SaidalPRTMARY ARNMTP STN TNNFY1
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YODA Tool

[§ Package Explorer 2 =0 l auth_sam_reply.c & —
SRR e =
4 5 Samba A A4V Mentor
4 (& auth R y
i simo sorce
(> credentials 5 Committer LY lukasz zalewski ‘L\’
(= gensec R k -
(& kerberos av jeff layton Y amen mazdrashki
(= ntimssp

__| auth_sam_reply.h
|| common_auth.h
= wscript_build

(> buildtools

(& codepages

& ctdb

(= dfs_server

(= docs-xml

(& dynconfig

(= examples

(= file_server

& include

& lib

(& libcli

(& libds
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= m

(& mailinglists_Samba
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(& packaging

& pidl

& python

(& release-scripts

(& script

(& selftest

(> source3

(= sourced

& swat

(= temp_log

(= testdata

(= testprogs

(& tests

(= testsuite

(& wintest

|Z] BUILD_SYSTEMS.bet

callcatcher-excentione.are ¥
>

{ l\' andrew bartlett

‘S» steve french
‘R» luke howard

auth_sam_reply.c

‘&o steve langasek
" S» tim potter

% vance lankhaar
<
|5 auth_sam_reply.c &2
/R
Unix SMB/CIFS implementation.

Convert a server info struct into the form for PAC and NETLOGON replies

Copyright (C) Andrew Bartlett <abartlet@samba.org> 2004-2011
Copyright (C) Stefan Metzmacher <metze@samba.org> 2005

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 3 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of

{ R» luke leighton

‘8' ronnie sahlberg

tL\"‘
‘L\i r

R; volker lendecke
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[§ Package Explorer 2 = I auth_sam_reply.c &2 -4
SR-1C 2
4 3 Samba A A4V Mentor
4 & auth | i g simo sorce
credentials g Committer ‘L\. lukasz zalewski W }

=4
(& gensec
(& kerberos
(= ntimssp
|| auth_sam_reply.h
__| common_auth.h
=] wscript_build

(& buildtools

(& codepages

(& ctdb

(= dfs_server

(= docs-xml

(& dynconfig

(= examples

(& file_server

(& include

@ lib

(& libcli

(& libds

(& libgpo

(& librpc

= md

(= mailinglists_Samba

(= nsswitch

(= packaging

& pidl

(& python

(& release-scripts

(& script

(& selftest

(= source3

(> sourced

(= swat

(& temp_log

(= testdata

(= testprogs

(& tests

(& testsuite

(& wintest

[) BUILD_SYSTEMS.bxt

callcatcher-excentione.are ¥
< >

" R» jeff layton

{ {\» andrg,pbartlett

{ S» steve french

‘R» luke howard
‘g» steve langasek

<

|5 auth_sam_reply.c &2
/ *
Unix SMB/CIFS implementation.

" g» tim potter

Convert a server info struct into the form for PAC and NETLOGON replies

Copyright (C) Andrew Bartlett <abartlet@samba,org> 2004-2011
Copyright (C) Stefan Metzmacher <metze@samba.org> 2005

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 3 of the License, or

(at your option) any later version.

This program is distributed in the hope that it

will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of

auth_sam_reply.c
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[ Package Explorer &2

& Samba

(& auth
(> credentials
(= gensec
(= kerberos
(= ntimssp
] auth_sam_reply.c
__| auth_sam_reply.h
__| common_auth.h
= wscript_build

(& buildtools

(& codepages

& ctdb

(= dfs_server

(= docs-xml

(& dynconfig

(= examples

(= file_server

(& include

@ lib

& libeli

& libds

(& libgpo

(& librpc

= m

(= mailinglists_Samba

(& nsswitch

(= packaging

& pidl

& python

(& release-scripts

(& script

(& selftest

(& source3

(> sourced

(& swat

(= temp_log

(= testdata

(= testprogs

(= tests

(= testsuite

(& wintest

[E) BUILD_SYSTEMS.bxt

y

2 callcatcher-excentinne.are ¥
>

Info

andrew bartlett
Email: abartlet@samba.org

Tot. Commits: 25221

First Commit: 2001-06-26
Last Commit: 2013-03-10

Contact

Password From:

To: | abartlet@samba.org

Subject:

Message:

Developing activity

Years

0 1,000 2,000 3.000 4,000 5.000

Mentorship activity

MENTORS MENTOREES &
alexander wuerstlein
amin azez
amitay isaacs
anatoliy atanasov
andrew kroeger
andriy syrovenko

ah

(B auth_sam_reply.c DA %
/*
Unix SMB/CIFS implementation.

Convert a server info struct into the form for PAC and NETLOGON replies

Copyright (C) Andrew Bartlett <abartlet@samba,org> 2004-2011
Copyright (C) Stefan Metzmacher <metze@samba.org> 2005

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 3 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
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[£ Package Explorer £ =g

= &

L)

=] Samba A
45 New

Go Into

Open in New Window

|5 auth_sam_reply.c &2

Unix SMB/CIFS implementation.

»
nfo struct into the form for PAC and NETLOGON replies

ew Bartlett <abartlet@samba.org> 2004-2011
an Metzmacher <metze@samba.org> 2005

Show In Alt+Shift+W »
c CtileC ee software; you can redistribute it and/or modify
] | 0Py a7 of the GNU General Public License as published by
& Copy Qualified Name Foundation; either version 3 of the License, or
[ Paste Ctrl+V pny later version.
&
~ % Delete Delete i :
(=} stributed in the hope that it will be useful,
=/ Remove from Context Ctrl+Alt=Shift+Down  ARRANTY; without even the implied warranty of
=y Build Path ) FITNESS FOR A PARTICULAR PURPOSE. See the
& License for more details.
Refactor Alt+Shift+T »
&
@ Dy Import.. ceived a copy of the GNU General Public License
| ogram. If not, see <http://www.gnu.org/licenses/>.
©1 A EBpot..
&
@ & Refresh F5
L?‘ Close Project ndr/auth.h"
. | |
Lf Close Unrelated Projects rity/security.h"
= : : am_reply.h"
& Assign Working Sets... CECRLT
= Validate _user_info_dc_sambaseinfo (TALLOC_CTX *mem ctx,
=4 Run As N struct auth_user_info _dc *user_info_dc,
"=4 struct necr_SamBaseInfn **_sam)
& Debug As »
& Team »
& Compare With » Linfo *info;
& 8 selnfo *sam = talloc zero(mem ctx, struct netr SamBaselInfo):;
Restore from Local History... Prand] - - =
&
& ‘ Yoda » S Show Mentor
& Source WilisEs BID_INDEX) {
- . 2fo dc->sids[PRIMARY USER SID INDEX],
& Configure ~ T
& 5 /(_) Find Mentor
y & Properties Alt+ h
T e
(& testdata )
& testprogs } else {
& tests return NT_STATUS_INVALID PARAMETER:
(& testsuite }
(& wintest
[ BUILD_SYSTEMS et if (user_info_dc->num sids > PRIMARY GROUP_SID_INDEX) {
callcatcher-excentinnc.are ¥ ararna = Anm aid anlir »iA(NTITT.  fnaar infa Ar-Saida[PRTMARY RRAMP STN TNNFY1
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[ Packag
Request for help
B Sal sql database
=4
s List of mentors
&

PPPPRPRPRRRRRE

= md

(& mailinglists_Samba
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& pidl

(& python

(& release-scripts

(& script

(& selftest

(& source3

(> sourced

(& swat

(& temp_log

(= testdata
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(= tests
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|Z] BUILD_SYSTEMS.bet

callcatcher-excentione.are ¥

for PAC and NETLOGON replies

»a.org> 2004-2011
L.org> 2005

stribute it and/or modify
: License as published by
1 3 of the License, or

; it will be useful,
mplied warranty of
PURPOSE. See the

seneral Public License
//www.gnu.org/licenses/>.

Show Graph

NTSTATUS aur.h_ccnvert_use:_mfo_dc_saxr.basemfo (TALLOC_CTX *mem_ctx,

struct au\:h_user_mfo_dc *user_mfo_dc,
struct netr_SamBaseInfo **_sam)

NTSTATUS status;

struct auth_user_info *info;

struct netr_SamBaseInfo *sam = talloc_zero(mem ctx, sStruct netr_SamBaselnfo):
NT_STATUS_HAVE_NO_MEMORY (sam) ;

if (use:_mfo_dc—>num_51ds > PRIMARY_USER_SID_INDEX) {
status = dom sid_split_rid(sam, user_ info dc->sids[PRIMARY USER_SID_INDEX],
&sam->domain_sid, &sam->rid);
if (!NT_STATUS_IS_OK(status)) {
return status;
}
} else {
return NT_STATUS_INVALID PARAMETER;

if (user_info_dc->num sids > PRIMARY GROUP_SID_INDEX) {

arary = Anm aid anlir »iA(NTITT tnaay infa Ar-SaidalPRTMARY ARNMTP STN TNNFYI
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[] BUILD_SYSTEMS.bt

calleatcher-excentinne.are ¥
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//www.gnu.org/licenses/>.

Show Graph

NTSTATUS auth_convert_user_info_dc_sambaseinfo (TALLOC_CIX *mem ctx,
struct auth_user_info dc *user_info_dc,
struct netr_SamBaseInfo **_sam)

NTSTATUS status;

struct auth_u5er_1nfo *info;

struct netr_SamBaseInfo *sam = talloc_zero(mem ctx, struct netr_SamBaselnfo);
NT_STATUS_HAVE_NO_MEMORY (sam) ;

if (user_mfo_dc—)num_51ds > PRIM.ARY_USER_SID_INDEX) {
status = dom_:ld_spllt_nd(sam, &user_‘mfo__dc—>51d:[PRIMARY_USER_SID_INDEX],
&sam—)domam_sld, &sam->rid);
if (!NT_STATUS_IS_OK(status)) {
return status;
}
} else {
return NT_STATUS_INVALID PARAMETER;

if (user_info_dc->num sids > PRIMARY GROUP_SID_INDEX) {
ararna = Anm aid anlir riANTITT. fnaay infa Ar-SaidalPRTMARY ARNIMTP STN TNNFYI
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PART III — B)

Mining Source Code Descriptions from Developer
Communications to Improve
Newcomers Program Comprehension
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Effort in Program Comprehension

Developers spend more time
reading than writing code
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When call the method IndexSplitter.split(File
destDir, String[] segs) from the Lucene cotrib
directory(contrib/misc/src/java/org/apache/luc
ene/index) it creates an index with segments
We argue th| descriptor file with wrong data. Namely wrong te
of informatid is the number representing the name of segment
that would be created next in this index.

In such sity

CLASS: IndexSplitter METHOD: split
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A Five Step-Approach for Mining
Method Descriptions

e Step 1: Downloading emails/bugs reports and tracing
them onto classes

» Step 2: Extracting paragraphs
e Step 3: Tracing paragraphs onto methods
* Step 4: Heuristic based Filtering

» Step 5: Similarity based Filtering

Sebastiano Panichella, Jairo Aponte, Massimiliano Di Penta, Andrian Marcus, Gerardo Canfora:
Mining source code descriptions from developer communications.
International Conference on Program Comprehension (IEEE ICPC 2012) 99




Supporting Software Development

Help Newcomer Program Comprehension with extraction
of summaries of code elements from

ISSUE TRACKER
MAILING LIST

Newcomer
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Supporting Software Development

Help Newcomer Program Comprehension with extraction
of summaries of code elements from

ISSUE TRACKER
MAILING LIST

Q&A SITE ]-

Newcomer
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CODES:
Approach for Mining Method Descriptions

Step 1: Downloading SO discussions relying on Ecipse 0T

its REST interface and tracing them onto classes e

Step 2: Extracting paragraphs

Step 3: Tracing paragraphs onto methods

( Discards Paragraphs of discussions with 0 Votes)
Step 4: Heuristic based Filtering ™

Developer

StackOverflow
v Discussions

Step 5: Similarity based Filtering

Mined
Descriptions’
Database

Carmine Vassallo, Sebastiano Panichella, Massimiliano Di Penta, Gerardo Canfora:
CODES: mining source code descriptions from developers discussions.
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CODES Tool:

£ Package Explorer &3

4 ‘17‘1 Lucene

4 §Bsic

£ org.ap.t
> &= lucene-4,1.0

- SR IndexReaderjava &

]
&

public abatract void documcnt(int docID, StorcdFicldVioitor wvioitoxr) throwz ICExccption;

4 3 src/lucene-4.1.0/core/src/java

> 3 org.apachelucene
» 1 org.apache.lucene.analysis
> fi} org.apache.lucenc.analysis.tokenattribites
> £8 org.apachelucene.codecs
f# org.apache.lucene.codecs.compressing
» 8 org.apachelucene.codecs.lucene3x
B orgapache.lucene.codecs.lucenedd

. B org.apache.lucene.codecs.lucenedD.values
» 3 org.apache.lucene.codecs.lucened!
3 org.apachelucene.codecs.perfield

> B org.apache.lucene.dozument

> i org.apache.lucene.incex

» [# org.apache.luceneseerch

» iB org.apache.lucene.seerch.payloads
> [# org.apache.lucene.sezrch.similarities
» [} org.apache.lucene.sezrch.spans

» £ org.apache.lucene.store

> [B orgapache.lucene.uti

» i org.apache.lucene.util.automaton

> [B orgapache.lucene.uti fst

[ org.apachelucenc.uti.mutable
> H} org.apache.lucene.uti.packed
=)\ JRE System Library [JavaSE-1.7]
(= databasePlugin
(= oldHTML
(= XMI Plugin

i
.

“public final Docunent document (int docID) throws IOException {
final DccumentStoredFieldVisitor visitor = new DocumentStoredFieldVisitor():
document (docID, visitor):;
retnrn visitar.getDncument () @

}
public £ pet<String> fieldsToLoad) throws IOException {

final Prtor = new DocumentStoredFieldVisitor (fieldsToLoad):;
document (doc!
return visitor.getDocument ()

}

&  Jww
* A custcm listener chat's the IndexReader

* is closed.

ilucene.ex

= public static interface ReaderClosedListener {
/** Invcked when the {@link IndexReader} is closed. */
public void onClose(IndexReader reader);

= private final Set<ReaderClosedlListenexr> readsrClosedListeners =
Collections.synchronizedSet (new LinkedHashSet<ReaderClosedListener>()):

© private rinal Set<lndexkeader> parentkeaders =
Collections,synchronizedSet(Collections.newSetFromMap (new WeakHashMap<IndexReader,Boolean>())):

{@lin

= /** Expert: adds a

k ReaderClosedlisten

be reader is closed.

;
{
* provided listener woked when t

= public final void addRcadcrCloocdLiotecncr (ReaderClooedLiotencr liotcner) |
ensureQren() ;
readerClosedListeners.add(listener); v

http://www.ing.unisannio.it/spanichella/pages/projects.html 106




CODES Tool :

[# Package Explorer 3

P VKZ'J Luc

New
Go Irto

Open in New Window
Open Type Hierarchy
Show In

Copy

Copy Qualified Name
Paste

Delete

Remove from Context
Build Path

Source

Refactor

Impert...

Expott...

Refresh

Close Project

Close Unrelated Projects
Assicn Working Sets...

(]
4
&

Run As
Debug As
Profie As
Validate
Tcam

Compare With

Restore from Local History...

F4
Alt+Shift+W »

Ctrl+C

Ctil+V
Delete

Ctrl+Alt+Shift+ Down
»
Alt+Shiit+S »
Alt+Shift+T »

F5

m Mining Method's desguiptions
s

IndexReaderjava 53

package org.apache.lucsne.index;

* Licensad to the Apache Software Foundation (ASF) under one or more[]

® import java.io.Closeable;[]

// javadocs

= /** IndexReader is an abstract class, providing an interface for accessing an

index. Search of an index is done entirely through this abstract interface,
sc that any subclass which implements it is searchable.

<p>There are two diffzrent types of IndexReaders:

<ul>

<1i>{@link AtomicReader}: These indexes do not consist of several sub-readers,
they ars atomic. They support retrieval of stored fields, doc values, terms,
and postings.

<1i>{@link CompositeReader}: Instances |like {@link DirectoryReader})

cf this reader can only

re used to get stored fields from the underlying AtonicReaders,

kut it is not possible to directly retrieve postings. To do that, get
the sub-readers via {@link CompositeReader#getSequentialSubReaders}.
Bliernalively, you can mimic an {@link AtumicReader} (wilhh a serivus sluwdowi) ,

by wrapping compositz readers with {@link SlowCompositeReaderWrapper}.

1>

<r>IndexReader instances for indexes on disk are usually constructed

with a call to one of the static <code>DirectoryReader.open()</code> methods,

c.g. [@link DircctoryRcadcriopcn (org.apachc.luccnc.otorc.Dircctory)). [(@link DircctoryRcader)
tre {@link CompositeR=ader} interface, it is not possible to directly get postings.

<> For sfficiency, in this API documents are often referred to via
<i>docum=nt nunbers</i>, non-negative integers which each name a unique
dccument in the index. These document numbers are ephemeral -- they may change

as documants are added to and deleted from an index. Clients should thus not

rely on 2 given docum=nt having the same number between sessions.

<r>
<& name="thread-safety"></a><p><b>NOTE</b>: {@link
IndexReader} instances are completely thread

safe, meaning multipls threads can call any of its methods,
ccncurrently. If your application requires external
synchronization, you should <b>not</b> synchronize on the
<code>IniexReader</code> instance; use your own
(ron-Lucsne) objects instead.

X

puklic abstract class IndexReader implements Closeable {

implcmento
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CODES Tool :

[% Package Explorer 53
4 :pd Lucene
4 Src
£ org.ap.t

b §2 lucene-4.1.0

4 3 src/lucene-4.1.0/core/src/java
i f# org.apache.lucene
» f# org.apachelucene.analysis
» fi} org.apache.licene.analysis.tokenattribites
1§ org.apache.lucene.codecs
1 f# org.apache.lucene.codecs.compressing
1§ org.apache.lucene.codecs.lucenedx
1 i org.apache.lucene.codecs.lucened)
I+ [ org.apache.lucene.codecs.lucened0.values
1 3} org.apache.lucene.codecs.lucenedl
» f} org.apache.lucene.codecs.perfield
1 i org.apache.lucene.dozument
b f orgapache.luceneincex
b i org.apache.luceneseerch
1§ org.apache.lucene.sezrch.payloads
b f# orgapache.lucenesezrch.similarities
> [ org.apachelucenesezrch.spans
1 i org.apache.lucene.store
1 f# org.apachelucene.uti
1§ org.apache.lucene.utilautomaton
1 i org.apachelucene.utilfst

[ org.apache.lucenc.uti.mutable
1 f# org.apachelucene.uti.packed
1 = JRE System Library [JavaSE-1.7]
b (= databasePlugin
b [ oldHTML
b G XMIPlugin

=]

&

=] [3] IndexReaderjava 2

public abatract wvoid documcnt(int docID,

“public final Docunent document (int docID]

throws IOException {

StorcdFicldVioitoxr wvioitor) throwz IOExccption;

final DccumentStoredFieldVisitor visitor = new DocumentStoredFieldVisitor():
document (docID, visitor):

retnrn vis I:"I

}

“public final [
final Dccy

Mining Melhod's Descaiplions

=
HE

.

tion {
isToLoad) ;

document (¢
return vis

=) /rr
* A custcm
* is clos=ed

= public stati
/** Invcke
public voi

= private finz
Collecti

= private ring

[[] erg.apache.lucene.index. IndexDeletionPolicy
[[] erg.apache.lucene.ndex. IndexFileDeleter

["] erg.apache.lucene.ndex.IndexFileNarres
crg.apache.lucene.ndex.IndexReader

[] erg.apache.lucene.index.IndexReaderContext
["] erg.apache.lucene.ndex.IndexUpgradsr

[[] erg.apache.lucene.index. IndexWriter

["] erg.apache.lucene.index.IndexWriterConfig
["] erg.apache.lucene.ndex.IndexableField

O crg.apache.Iucene.hdex.lndexableFiehTypl}
["] erg.apache.lucene.ndex.InvertedDocConsumer

[Tl era anache lucene ndex TnvertedDacConst

Collecti

@ /** Expert:

* provided listener will be invoked when this reader is closed.

*

* @lucene.experimen

polean>()))

= public final void addRcadecrCloocdLiotcncr (ReaderCloocdLiotener liotcner) |

ensureOren() ;

readerClosedListeners.add(listener);
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CODES Tool:

[% Package Explorer &3 = G==(>| AT = IndexReaderjava &
4 :,_7‘] Lucene
4 §Bsic
ﬁ org.ap.t public abatract void documcnt(int docID, StorcdFicldVioitor wvioitoxr) throws ICExccption;

b 5 lucene-4.1.0

4 3 src/lucene-4.1.0/core/src/java
> 3 org.apache.lucene
> £ org.apache.lucene.analysis

b B orgapache.lucene.analysis.tokenattributes ~public final Docunent document (int docID| throws IOException {

final DccumentStoredFieldVisitor visitor = new DocumentStoredFieldVisitor():
document (docID, visitor);

petorn.vig ml Mining Method's Descriplions

b B org.apache.lucene.codecs

» f} org.apachelucene.codecs.compressing

b 8 org.apache.lucene.codecs.lucenedx }
» f8 org.apache.lucene.codecs.lucenedl

i [ org.apache.lucene.codecs.lucenedl.values
b f org.apache.lucene.codecs.lucenedl

» 8} org.apache.lucene.codecs.perfield

b f# org.apachelucene.dozument

» 8 org.apachelucene.incex

b i org.apache.lucenesezrch

b B org.apache.lucene.sezrch.payloads

b fB org.apachelucene.seerch.similarities

b ff# org.apachelicene.sezrch.spans

» 8 org.apache.lucene.store

b fB orgapachelucene.uti

» 8 org.apache.lucene.utilautomaton

» f org.apachelucene.utilfst ny
i [ org.apachelucenc.uti.mutable © public stati
» 3 org.apache.lucene.uti.packed

X - /** Invcke =
> B JRE System Library [Javast-1.7] sotie wi | 37%

“public final [ tion {
final Dccu dsToLoad) ;
document (¢
return vis Search for Class: IrdexReadzr Method: getCcmbinedCoreAndDeetesKey(l

S Jwx
* A custcm
* is clo=eq

* @lucene. €

b (= databasePlugin }
b (& oldHTML
b (& XMI Plugin = private finz
Collecti Net§>
= private fiNas oce puzcx -
Collections.synchronizedSet (Collections.newSetFromMap (new WeakHashMar<IndexReader,Boolean>())):
@ /** Expert: adds a {@link ReaderClosedlListen=r}. The

* provided listener will be invoked when this reader is closed.

*/

= public firal void addRcadcrCloocdLiotcncr (ReaderCloocdLiostencr liotener) |
ensureCren();
readerClosedListeners.add(listener);

* @lucene.experimen
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CODES Tool:

[% Package Explorer &3

[ ueng
4 §Bsic
£ org.ap.t
b §2 lucene-4.1.0
4 3 src/lucene-4.1.0/core/src/java
> 3 org.apache.lucene
> f org.apache.lucene.analysis
i i org.apache.lucene.analysis.tokenattributes
b 8 org.apache.lucene.codecs
» f} org.apache.lucene.codecs.compressing
b fB org.apache.lucene.codecs.lucene3x
» 8 org.apache.lucene.codecs.lucenedd
i [ org.apache.lucene.codecs. lucenedO.values
b f org.apache.lucene.codecs.lucenedl
» 8} org.apache.lucene.codecs.perfield
b org.apachelucene.dozument
b B org.apache.lucene.incex
b i org.apache.lucenesezrch
b B org.apache.lucenesezrch.payloads
b fB org.apache.lucene.sezrch.similarities
» ff# org.apachelucene.sezrch.spans
b B org.apache.lucene.store
» 8 org.apachelucene.uti
b 8 org.apache.lucene.utilautomaton
b f8 org.apache.lucene.utilfst
i [ org.apachelucenc.uti.mutable
b 3 org.apache.lucene.uti.packed
1 = JRE System Library [JavaSE-1.7]
b (= databasePlugin
b (& oldHTML
b (& XMI Plugin

H%[e Y= 8 [ indeReaderjava 5

public abatract wvoid documcnt(int docID, StorcdFicldVioitor wioitoxr) throws ICExccption;

“public final Docunent document (int docID] throws IOException {
final DccumentStoredFieldVisitor visitor = new DocumentStoredFieldVisitor():
document (docID, wvisitor):;
reftnrn vis m

}

Mining Melhod's Descriplions

7 Spublic final [ zion {
final Dccu isToLoad) ;
document (¢

return vis Search conpleted for IndexReader

=) /vu
* A custcm
* is clo=ec

* @lucene.€
*p
= public stati
]
public voi

}

= private finz
Collecti

S private Iihas: oce puzci
Collections,.synchronizedSet (Collections.newSetFromMap (new WeakHashMar<IndexReader,Boolean>())):

= /** Expert: adds a {@link ReaderClosedlisten=r}. The
* provided listener will be invoked when this reader is closed.
*
* @lucene.experimental */
= public firal void addRcadcrCloocdLiotecncr (ReaderCloscdLiotener liotener) |
ensureQren();
readerClosedListeners.add(listener);
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CODES Tool:

[% Package Explorer 2 = G:é/| AT | [3) IndexReaderjava &
4 'J;‘J Lucene
4 §8src
£ org.ap.t public abatract wvoid documcnt(int docID, StorcdFicldVioitor wioitor) throws ICExccption;
2 lucene-4.1.0

4 # src/lucene-4.1.0/core/src/java
f# org.apachelucene
» f org.apache.lucene.analysis
» # org.apachelucenc.analysis.tokenattribites
B org.apache.lucene.codecs

“public final Docunent document (int docID; throws IOException {
final DccumentStoredFieldVisitor visitor = new DocumentStoredFieldVisitor():
document (docID, visitor);

1 org.apache.lucene.codecs.compressing 2 .
18 orgapachelucene.codecs.lucenedx ; retnrn; i @) Comments for urg.apache.lucene.index.ndesReades = 3
B [B org.apache.lucene.codecs.lucened E oper(IndexCommit, int) | E} getTermVectors(int) 1 etCoreCacheKey() E\ document(int)

. [ org.apache.lucene.codecs.lucened0.values [

@ S s e open(Dirctory, Int) Eopen(lndaxcommlt)
org.apache.lucene.codecs.lucen

| dose( | [=| openindexwriter, boolean) | [=| open(oirectory) |

totalTemFreq(Term) | [=] decRef) | [=| hasDeletions() \ maxDoc() ‘ [=] docFreqg(Term)
£ org.apachelicene.codecs.perfield n “public final I document(int, StoredFiedvisitor) = leaves() [Z getTermVector(int, String)
iB org.apachelucene.dozument final Dccu )
> f# org.apacheliceneincex . dosument (¢ | [ [ Add comment & SaveasXM. | 4RESULTS
» [# org.apache.lucenesezrch gg return vis '
I8 org.apache.lucene.sezrch.payloads a } T W A
I8 org.apachelucene.seerch.similarities ) ‘!_ CALL,PARAMETERS 28 Jan 2009
i org.apache.lucene.seerch.spans G ) O]
p [B org.apache.lucene.store gasicusECm As Steve mentioned, you need to use an instance of IndexReadsr and cali...
» B org.apachelucene.uti Sls;closed
I8 org.apachelucene.uti.automaton g | -
[ org.apachelucene.utifst ', Gt ‘_!_ CALLRETURN 17 Jul 2012
> [ org.apache.lucenc.uti.mutable 5 public stati O
b f} org.apache.lucene.uti.packed /** Invcke Accordng to Lucene data model, ycu store documentsinside the index. Insi...
1> = JRE System Library [JavaSE-1.7] puslic voi
b (= databasePlugin }
b (= oldHTML | CALL 14 Apr 2010
& (= XMI Plugin = private finz ]
Collecti You nezd an IndexReader to delete a document, I'm nat sure about the .ne...
= private tine
Collecti | RETURN 29 Dec 2013 vl [ 2O

=@ /** Expert: adds a {@link ReaderClosedListen=r}. The

* provided listener will be invoked when this reader is closed.

* @lucene

= public firal void addRcadecrCloocdLiotencr (ReaderCloocdLiotener liotcner) |
ensureOren();
readerClosedListeners.add(listener);
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CODES Tool:

[% Package Explorer i3 = ”‘.f',';| v ] [3] IndexReaderjava &2 =
4 ‘J;‘J Lucene

m org.ap.t public abatract wvoid documcnt(int docID, StorcdFicldVioitor wioitoxr) throwz ICExccption;

b §2 lucene-4.1.0
4§ src/lucene-4.1.0/core/src/java
» f} org.apachelucene
b f org.apache.lucene.analysis
i f} org.spache.lucene.analysis.tokenattribites
» 8 org.apachelucene.codecs

“public final Docunent document (int docID; throws IOException {
final DccumentStoredFieldVisitor visitor = new DocumentStoredFieldVisitor():
document (docID, wvisitor):;

> #} org.apache.lucene.codecs.compressing B 5

» [ orgapache.lucene.codecs.lucenedx . retom vis @ Comments for urg.apache.ucene.index.ndexReader = &
> [ orgapachelicene.codecs.lucenedd E oper(IndexCommit, int) ‘ Ei‘ getTermVectors(int) J L';_[ getCoreCacheKey() ‘ Ej document(int)

» [ ergapachelicene.codecs.luceneddvalues [= dose0 | [=] open(indexriter, boolean) i [=] open(oirectory) l [=] open(oirzctory, Int) [ [=] open(indzxcommiy

» H} org.apache.lucene.codecs.lucenedl

P o ; S | totalTemFreq(Term) | [=| decRef) | =] hasDeletions) | =] nunDocs() ] maxDoc() | [=| docFreq(Term)
b 1 org.apache.lucene.codecs.perfiel

document(int, StoredFieldVisitor) =| document(int, Set) | [ leaves() ‘ [Z getTermvector(int, String)

“public final [

> fB orgapachelucenedocument O final Dccu

b 8 org.apache.lucene.incex ‘% document _(c EBAddcomment v Other @ Save ss 0L BT TS
b f# org.apache.luceneseerch . return vis

b fB org.apache.lucenesezrch.payloads | | } P

b B org.apache.lucenesezrch.similarities (. | CALL,PARAMETERS 28 Jan 2009

= J

> f## org.apachelucene.sezrch.spans

b 8 org.apache.lucene.store s Cujcm [=]  IndexReader callits DeletsDocuments methoc. DeleteCocuments accepts eit...
& * 18 closeq

b f org.apachelucene.uti

b ff org.apache.lucene.uti.automaton

b 8 org.apache.lucene.utilfst

* @lucene.§ IndexReader call its DeleteDocuments method. DeleteDocuments accepts =it
her an instance of a Term obj2ct or Lucene's internal id cf the docum=nt

*
b .apachcl .util.mutabl HER ) N : 7 .
B orgaapachelucencautilmutable = public stati (it is generally not recommended to use the internal id as it can ani w

» H} org.apache.lucene.uti.packed

4 2 /## Invcke | ||i11 change as Lucene merges s=gments).
> 2 JRE System Library [JavaSE-1.7]

public voi

b (= databasePlugin }
b (= oldHTML
> (2 XMI Plugin = private finz
Collecti —
i | ’ B cawrerurn 17 Jul 2012
private ting =
Collecti L] >00):

[+ Accordng to Lucene data model, ycu store documentsinside the index. Insi... N

= /** Expert: adds a {@link ReaderClosedlListen=r}. The
* provided listener will be invoked when this reader is closed.

@lucene.experimental */
= public firal wvoid addRcadcxrCloocdLiotcner (ReaderCloocdLiotencr liotcner) |(
ensurelren() ;

readerClosedListeners.add(listener);
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CODES Tool:

[% Package Explorer i3
4 72 Lucene
4 §Bsic
£ org.apt

b §2 lucene-4.1.0

4 # src/lucene-4.1.0/core/src/java
b 3 org.apache.lucene
» H} org.apache.lucene.analysis
i i} org.apache.lucene.analysis.tokenattribites
b ff org.apache.lucene.codecs
» 3 org.apache.lucene.codecs.compressing
b B org.apache.lucene.codecs.lucenedx
b 8 org.apache.lucene.codecs.lucenedd
i [ org.apache.lucene.codecs.lucenedO.values
» f} org.apache.lucene.codecs.lucened
> i org.apache.lucene.codecs.perfield
b i org.apache.lucene.document
b B org.apache.lucene.incex
b [# org.apache.luceneseerch
b fB org.apache.lucene.sezrch.payloads
b ff org.apache.lucene.sezrch.similarities
b f## org.apachelucene.sezrch.spans
b 8 org.apache.lucene.store
b B org.apachelucene.uti
b f8 org.apache.lucene.uti.automaton
b fB org.apachelucene.utilfst
» [ orgapachelucenc.uti.mutable
b £ org.apache.lucene.uti.packed

1> = JRE System Library [JavaSE-1.7]

b (= databasePlugin

> [ oldHTML

& (= XMI Plugin

A= ] [3] IndexReaderjava &2

public abatract wvoid documcnt(int docID,

“public final Docunent document (int docID; throws IOException {
final DccumentStoredFieldVisitor visitor = new DocumentStoredFieldVisitor():
document (docID, wvisitor):;

StorcdFicldVioitor wioitor) throwz IOExccption;

retnrn vis = c = =
) El Insert this comment... BN jeReader
reCacheKey() l E document(int)
— sall its DeleteDocuments method. De Diractory, Int) ] Eopen(lndexcornmlt)
leteDocuments accepts either an instance of a T ) ] maxDoc() [ Edoﬁeq(‘rerm:.
"publif; final [ erm object or Lucene's internal id of the docum ) ‘ Egeﬂerm\,emr@m,smng)
final Dccu ent (it is generally not recommended to use the
document (c internal-id as it can and will change as Lucen & Save as XML 43ESULTS
return vis e merges lpg‘npnr.s) I
' N
28 Jan 2009
= '/,,,
* A custcm Tts eit.
* is closed
* @lucene.€ eDocuments accepts =it
wf nal id cf the documsnt
- public stati nal id as it can ani w
/** Invcke & Undo [ save
public voi
}
= private finz
Collecti
. | CALLRETURN 17 Jul 2012
private rine
Collecti U
Accordng to Lucene data model, ycu store documentsinside the index. Insi... V.
@ /** Expert: adds a {@link ReaderClosedListen=r}. The

* provided listener will be invoked when this reader is closed.

* @lucene.ex

*/

= public firal void addRcadcrCloocdLiotcner (ReaderCloocdLiotencr liotener) |(

ensureCren() ;

readerClosedListeners.add(listener);

>())):

=
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CODES Tool:

[ Package Explorer &3
4 :p‘J Lucene
4 (B src
£ org.ap.t
b 2 lucene-4.1.0
4 3 src/lucene-4.1.0/core/src/java
> £} org.apache.lucene
b f# org.apache.lucene.analysis
i} org.epachelucenc.analysis.tokenattribites
b fB org.apache.lucene.codecs
» H} org.apache.lucene.codecs.compressing
> [8 org.apachelucene.codecs.lucene3x
> i8 org.apachelucene.codecs.lucenedl
i [ org.apachelicene.codecs lucenedO.values
> 3 org.apache.lucene.codecs.lucened!
1 org.apachelucene.codecs.perfield
iB org.apachelucene.dozument
18 org.apachelucene.incex
1# org.apachelucenesezrch
b fB org.apache.lucene.sezrch.payloads
I8 org.apachelucene.seerch.similarities
b f## org.apache.lucenesezrch.spans
> i8 org.apachelucene.store
b fB org.apachelucene.uti
b f# org.apache.lucene.uti.automaton
> I8 org.apachelucene.utilfst

» [ org.apachelucenc.uti.mutable
b f# org.apache.lucene.uti.packed
1> = JRE System Library [JavaSE-1.7]
b (= databasePlugin
b (= oldHTML
& (= XMI Plugin

8

*IndexReaderjava 2
}

public abstract void document(int docID, StoredFieldVisitor visitor) throws ICException;

= publioc final Docunent document (int docID] throwe ICException {
final DccumentStoredFieldVisitor visitor = new DocumentStoredFieldVisitor():
document (docID, visitor):
return visitor.getDocument();

* Ind=xReacer call its DeleteDocuments method. DeleteDocuments accepts either
stance of a Term object or Lucene's internal id of the document
1ly not rccommended to uosce the internal id as it can and will change
CEene merges segments). I

“public final Document document (1nt docll, Set<5tring> rieldsloLoad) throws LOException {
final DccumentStoredFieldVisitor visitor = new DocumentStoredFieldVisitor (fieldsToLoad):;
document (docID, visitor):
return visitor.getDocument () ;

* A custcm listener chat's invoked when the IndexReader

= public static interface ReaderClosedListener {
/** Invcked when the {@link IndexReader} is closed. */
public void onClose(IndexReader reader);

= private final Set<ReaderClosedListener’> read=rClosedListeners =

Collections.synchronizedSet (new LinkedHashSet<ReaderClosedListener>()):

= private final Set<IndexReader> parentReaders =
Collections.svynchronizedSet (Collections.nevSetFromMap (new WeakHashMar<IndexReader,Boolean>())):
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PART II1

Recommenders

ne

summary
1) YODA make it possible to recommend mentors with a precision higher than 67%

2) CODES identifies relevant descriptions with a precision higher than 79%

3) Combining Mails and Issues improve recommenders’ performance
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Future Work and
Conclusion



Future work...

Performing a survey asking to developers to validate of the social links
identified by analyzing different communication channels.

Improve the mentor recommender (YODA) by considering factors
able to better capture the technical skills of mentors.
Improve
Existing 11
Recommenders Improve CODES increasing the precision and coverage as high as possible
reducing the percentage of false positives. Include a better classification of
discussion content using of natural language parsers.
=
‘We will aim at building recommenders to help newcomer in the choice of appropriate
N \' patterns to navigate software documentation during maintenance tasks.
ew |
Recommenders| —
l Building better recommenders for software re-modularization or refactoring
'[ based on social interaction between developers.
G. Bavota, Sebastiano Panichella, N. Tsantalis, M. Di Penta, R.Oliveto G. Canfora L

Recommending Refactorings based on Team Co-Maintenance Patterns.
The 29th International Conference on Automated Software Engineering (ASE 2014)



PART 1

PART II

PART III

Developers overlap between

Different Sources

Apache Httpd

Apache Lucene
ISSUE and MAIL

Hibernate

Samba

MAIL and CHAT

MAIL and ISSUE

Projects with a very high number of contributors in the ‘chat’ channel.
Thus, with an higher overlap between the ‘mail’ and ‘issue’ channels.

How do Emerging Collaborations Change across
Software Releases?

Teams Split in a New Release:
- In 15%-35% of the
cases

Teams Disappeared:
22%-45%
Teams Survived:
50%-70%

Teams Merge in a New Release:
- in 20%-35% of the
cases

Transition Graph between kinds of
Software Artifacts

1) From Source Code
participants in most
cases “go back” to
Sequence and Class
Diagrams

37%

2) From Sequence and
Class Diagrams
participants in most
cases “go back” to
Source Code

3) Starting from a Use
Case, participants go
ahead reading Sequence
Diagrams. Only after,
they reading and writing
Source Code

Comparison of Different Labeling Techniques

eXVantage

Overlap

=5 | = |s5|*= 5| = |5 = |5 | 2|2 2/ 2 =2 2
oy oy = = = & 2 o 2 o 2
i i = = = g 8 g 8 g S
Signature Class | Signature+|  VSM Lst DA(n=M)| LDA(n= |LDA(n=2)
C M/2)
T T T Method

Andrea De Lucia, Massimiliano Di Penta, Rocco Oliveto, Annibale Panichella, Sebastiano Panichella :
Labeling Source Code with Information Retrieval Methods: An Empirical Study. EMSE 20143.

YODA
(Young and newcOmer Developer Assistant)

Approach for Mentors Identification in Open Source Projects

1) Find Past Successful Mentors

2) Suggest Mentors Having Specific Skills

Eclipse JDT

Look
at Javadoc
code Generation

~

Search for comments

Chooses descriptions

/

Developer

StackOverflow
~ Discussions

Mined
Descriptions’
Database




