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Repositories of repositories
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Mining

Data mining = “computational
process of discovering patterns in

\FHEemAnly seFtware

Repositories (MSR) field analyzes
the rich data available in software

repositories to uncover interesting
and actionable information abc¢ |
‘SoftiWdte systems and projects £

g




Programmers of a
given language are
happier than the
others?




Sentiment analysis on commits

EmotionalLbppadaingesrvs.jestre
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GitHub Data
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If @ programmer
knows a language,
which others does
she kKnow?




Programming language relations

Prolog

Rust

Visual Basic Scheme

A Ruby programmer is very likely
to know JavaScript, while a Perl

programmer is not. & Clojure
Java is a popular language, but
stands primarily alone.

Scala

http://www.igvita.com/slides/2012/bigquery-github-strata.pdf

ActionScript Gy

CoffeeSeript

https://github.com/mjwillson/ProgLang



When are the
bugs Inserted?




Don’t program on Fridays

Monday

Tuesday

Bugs per Week Day.

Wednesday

Thursday 12.1%

Saturday 11.7% DO NOT
PROGRAM @
ON FRIDAYS!

Sunday 116% (N

2.5% 5.0% [AYA 10.0% 12.5% 15.0%

Percentage of bug-introducing changes for eclipse
g g g g P [Zimmermann et al. 05]

http://www.slideshare.net/taoxiease/software-analytics-towards-software-mininc



Which files are
more buggy?




Which files are more buggy?

Modifications x Number of Bugs

30.0 325 .0 375 400 42.5 45.0 2.5
Number of Bugs
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And what
about social
data?

Is it important for software engineering?




David Parnas

W “Software

@ Engineering = Multi-

Nt 1 person development
i ;ft of multi-version

David Parnas prog rams”




Frederick Brooks

“To avoid disaster, all
the teams working on a
project should remain in
contact with each other
IN @s Mmany ways as
possible”

Frederick Brooks




Conway’s law

HOW DO
COMMITTEES
INVENT?

by MELVIN E. CONWAY

That kivad of intellectual activity shich oreales
o useful whale fom its diverse parts way le
called the desigre of o sysiome Whelher ite
prrtolar wotivity s the crestion of spocifica-
tions for 2 migior waeapan system, Bhie fonnation of & e
ommendation to meet a sockl chal]enae ar the ororm-
ruing ol a computer, the general activity i largely e
HiLTThE, .

Typieally, the chjutive of o design organtetion is the
crowl ot and wssembly of a document eontaining o cobevant
I osienctweed body of ioforoation. We may omoe this
infomanrior the sgafean desten. Tt s fypicalbe produesd Tor
a sponste who usnally desires beocarry oul soine wetivily
guidded by the swstem dns{gn For example, a public olficial
may wish 1o propose legislalion dn averl & seonrrenee of 2
recend disuster, 50 ha appoints o team to exploin the catas-
trophe. O a manufaclurer necds o new pradioet and desie
sialex a prondoct plaming aet to specify what should be
introduced,

The design organizstion may or may not be imohved in
the construelisn of the systom iU designa. Froquen:ly, .u
public affairs, tere are policies which discouraze o group's
aelingd upor ils own recommeidalions, whersasl o privale
imdustry, quite the opposite staation often pr

It secwns ceasanallie e sppost that the me]s dqv that
one will have to corre out one's own recomnmendations or
1l l this task weill full we others, peokeably allvers some
design choizes which the individual desipner s called apom
Lo make. Most desion aclivity requires oinlionally iaking
choices, Many of these chioloes may he more then design
Jecisicns; diey oy also be personal deeizions the deslguer
e whont his o futon:, Ax owe shiall see leter, the
nuenlives wh. = in o conventinool inanagenienl eo-
ate clioices which subvert the infent of

viranmeait G it
the spumser L

design organizution criteria

irg kit s thal cerlain (!esinu devisions have
aligady been made, explicitly or athersise. Given any
i Acwm orgaaisation, Lhers is a class of design altema-
lives which cannot be eﬁedne]} pursied by such an
wrgrndaation beceuse Hhe necessary communication: paths
tla ool exisl. Therelmre, there Is no such thing as o devign
gronp which is hoth orguniasd wid nobiased.

Deace Lhe organization of the design tearn is chosen. it s
prssihle b delegate artivities e the sibzroups of the
organization, Every time a delegution i mude and some-
hogdy’s senqe of inguity Ty narrowed, e coass ol desiim
sllgrnalives which con be effectivels porsued 15 wlin nur-
o

Duee soopes of activity ave defined. w coordimtion srob-
lern i cresstedl. Cowrelinnlion wanong vonps, alihough
it appears o lower the procuctivity of the individual in the
sthall grongs, prorcidies the enly pessibality thal U separaie
task zroups will be oble to consolidate their efforts it a2
nmfied syexten dosign

Thus the lile cvele of a system design offort proceeeds
thrmgh the folliseing gemeral stages:

Deawing ol boundarics acrording to the gronnd
T,

2, Choice of a prebminary sysdem concept.

A3 Onganizsion of the design artivity uod delegation ol

tasks vecording to thut concept.

4. Caprdivation anwng Jdelegated tasks

5. Comsalidation of subdesignes info o single design

I 45 possitde that a given desigo activily will nol pro-
ceed straight through this Hst, It might conceihably reorge-
uie upan diceavery ol w4 new, wod obviously supetior,
desian comgept; but such an spprariuee of anecelainly i
nofldtering, and the very acl of voluolarily abandening o
on is padnfal and espensive, OF conmse, From (e

‘Organizations which design

systems are constrained to

produce designs which are

copies of the

communication structures
of these organizations”




Agile manifesto

Manifesto for Agile Software Development

We are uncovering better ways of developing
software by doing it and helping others do if.
Through this work we have come to value:

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan

That 1s, while there 1s value in the items on
the right, we value the items on the lett more.

Kent Beck James Grenning Robert C. Martin
Mike Beedle Jim Highsmith Steve Mellor
Arie van Bennekum Andrew Hunt Ken Schwaber
Alistair Cockburn Ron Jeftries Jeff Sutherland

“Individuals

and
interactions ov

er processes and
tools”






Mining software repositories

Source cod®iscussion lists  |ssue trackers
and artifact€omments on issiRsject management systems {

Code comments Reputation systems
User reports o
Q&A sites Practitioner Researcher

Social media Applications

Information about S .
. . ' ecision making
aboration and software production 2 [prEliEEs
|
Software
understanding

—
[ SUBVERSION

Information about

an ecosystem

= Information about

O git ® oi@

mercurial

O . - -
glthub - Support
Osoduicamc XIJIRA Mining Software maintenance
Google code I Engineering
\ Mi—,ﬁv TRACKER analySiS assist based change characterization data defect Empirica|
a-'—t—m/a development extracted future historical : . .
& L) e EDMINE L o : _ validation of ideas
\‘ flexile project management large - m]n]ng models prediction prOJects quality & techni ques
’ é'stackoverﬂow ;‘ 600816 play I'epOSltOI'l eS reuse search SOftwa re
techniquestools Tag cloud from MSR 2014 CFP



Mining discussion lists

What is the discussion list for?

Implementation
Comprehension
Discussion

Feature Suggestions
Contribution

Technical Infrastructure
Bug Tracking

Building
Documentation

Mailing List
Programming Language
Testing

Versioning

Website

Project Status
Planning
Release

Social Interaction
Social Norm
New Contributors
Acknowledgment
Coordination

Usage

Problems & Bugs
Information Seeking
External Project

Discarded

Automatically Generated
Trash

Turtle

(4] 20 40 60 80 100 120 140 160 180

Anja Guzzi, Alberto Bacchelli, Michele Lanza, Martin

Christian Bird, Alex Gourley, Prem Devanbu, Michael Pinzger, and Arie van Deursen. 2013. C_qmm_unication in
Gertz, and Anand Swaminathan. 2006. Mining email open source software development mailing lists. MSR
social networks. MSR 2006 2013



Coordination requirements
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.
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Programmers who changed this function also changed

Java - Eclipse Platform
File Edit Source Refactor MNavigate Search Project Run  Window Help

% Beals-%- oK s]/x-[w]e-»-|BYE

ﬁ. Package Explorer - x | Y] *I:I_'u'np.arc-.F'ref'erencul’_ »
ah & o public final OverlayPreferenceStore. Overlaviey[][f{Keyz=)new OverlayPreferenceStore. Overlayl &)
Cx @ CompareEditorContributor. jav # new (OverlayPrefersenceStore OverlayKey(Overlayl =hceStore . BOOLEAN, OFEN_STRUCTURE_COM
- ) nev OverlayPreferenceStore .OverlavkevEOverlavPrei erenl:eﬁtore  BOOLEAN, SYNCHRONIZE_SCROLL
+ [J] CompareMessages.java new OverlayPreferenceStore OverlavKey(OverlayPreferenceStors BOOLEAN, SHOW_PSEUDO CONFLI
[J] CompareMavigator java newv OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore BOOLEAN, INITIALLY SHOW_ANC
= [ﬂ ComparePreferencePane. jave new OverlayPreferenceStore.Overlayley{OverlayPreferenceStore  BOOLEAN, SHOW_ MORE_ IHFO)
14 | ; new OverlayPreferenceStore.OverlayKey{OverlayPreferenceStore BOOLEAN, IGNORE_WHITESFACE)
A) The user inser‘ls a new OverlayPreferenceStore Overlayley(OverlayPreferenceStore BOOLEAN, PREF _SAVE ALL EDIT
new preference into nev OverlayPreferenceStore. OverlayKey(OverlayPreferenceStors BOOLEAN, NEV_PREFERENCE).
the f|eld fKBYSI] new OverlayPreferenceStore. OverlayKey(OverlayFreferenceStore STRING, AbstractTextEditor.
- SREFEREIIE new OverlayPreferenceStore. Overlayley (OverlayPrei erenceStore . BOOLEAN. AbstractTextEditor
Ef ssnev OverlayPreferenceStore . OverlavKey (OverlayPreferenceStore .  BOOLEAN, USE_SFPLINES).
OPEN..:STRUCTLRE c new OverlayPref srancsSLars Over layley(Over layPref erenceStore  BOOLEAN., USE_SINGLE LINE).
-%F PREF_sSavE_ALL_EDIT ssmew OverlayPreferenceStore  Overlayvley (OverlayPreferenceStore BOOLEAN . USE_RESOLVE _UI)
§F PREFIX I
& SHOW_MORE _INFO
¥ sHow_PSEUDO_CON L public static wvoidlinitDefault=(IPreferenceStore =tore) J{
Y i 2 store setDefault - - . .
store setDefault (SYNCHRONIZE SCROLLING. true)
B) ROSE suggests =tore setDefault (SHOW_PSEUDO_CONFLICTS, false):
locations for further store setEe %eui t iégé%Iﬁb%g_§ﬁgg_k¥CElsTO§_PﬁNE‘ false):
store. setDefault | i, % alse):
chan_gesf eQ 3 the store setDefault(IGNORE_WHITESPACE, false):
function initDefaults() store setDefault (PREF_GAVE_ALL EDITORS. false):
! —— ssztore. setDefault (USE_SPLINES, false):
o feh store saLDefeult{USE_SINGIE_I.INE true); o
4 | >
o fCompar atio
of fieys |’ Related Changes B4 & $§) T v x
o FOverlayStore
o fPreferenceChangelis ] Ho = l =i E Confidence !
o FPrevieviViewsr ComparePreferencePage. java g 1.0
_ org.eclipse. comparefplugin. properties in.properties 7 0,675
o ComparePreferenceR: l il plug
m addCheckBox(Compas ] org.eclipse. comparefbuildnotes_compare, html buidnctes_compare.html [ 0.7%
& cresteContents{Camp il TextMergeiiewer|Composite parent, ink style, CompareConfiguration configuration) TextMergeiiewer , java ] 0.75
B createGeneralPage(C ] propertyChange(PropertyChangeEvent event) TextMergeViewer java & 0.75
| crestePreviewer(Com 4] createGeneralPage{Composite parent) ComparefreferencePage. java 5 0.625
m cresteTextComparePs ] createTextComparePage(Composite parent) ComparePreferencePage. java 5 0,625
- @ dispose() @ 4] handlebispose(DisposeEvent event) TextMergeviswer java 4 0.5
ik Tdarkhenchy . =
< i r|r| " ¥ Tasks Console | Related Changes

‘Writable Insert 89:5




Lack of documentation

o PHP
« Topics with Deficient % Python
Documentation

300

Topics Covered by Both
Stack Overflow and
I Project Documentation

3 7 20 60

1

0

Documentation for
Rarely Used Functionality -

-2

-6

Difference of Per-Class-Maximum Document Weights

Sorted Topics

Deficient Documentation Detection: A Methodology to Locate Deficient Project
Documentation using Topic Analysis, Joshua Charles Campbell, Chenlei Zhang, Zhen Xu,



Some of our
WOrk




How to identify
change
dependencies?




Change dependencies

Files frequently changed together share some sort of dependency [Gall et al. 1998]

Software Commit Time
Artifact Ny N
A—eo—o—o—0o—9 o
: T T : A - — — 80% — — — B
; ; Co-change :
: ; — = = -40%- - -

Software
Artifact A logical dependency denotes an implicit and

The ConanpEfasD foN disamiLin Sevell] YIPRes FLighiagetween software
° Software quality éeeeysisiGataldo & Nambiar, 2010]
° Bugs prediction [D’Ambros et al. , 2009a]
° Change prediction and change impact analysis [Zimmermann et al., 2005]
> Uncover cross-cutting concerns [Adams et al., 2010]
°Uncover design flaws and opportunities for refactoring [D’Ambros et al., 2009b]
° Understand and evaluate software architecture [Zimmermann et al., 2003]
° Requirements traceability [Ali et al., 2013]
° Maintain documentation [Kagdi et al., 2006]



1.1) Structural x Change Dependencies

Jverlap between change dependencies

Structural
Dependency

[E Co-changes?

ind structural dependencies

Logical Structural
Dependencies Dependencies

Gle

Gustavo Oliva,
PhD candidate

Lowly logically coupled  mummmmp

Medium logically coupled m—)

Highly logically coupled  mum—

Number of Logical Logical deps. w/o
i LCop
dependencies structural counterpart

Confidence - .
[0.00, 0.33] 166,378 (61.6%) 151,397 91.0%

Confidence . -
10.33, 0.66] 103,265 (38.2%) 94,074 91.1%

Confidence . -
0.66, 1.00] 367 (0.1%) 341 92.9%
| Total 270,010 (100%) 245,812 91.0%

lysis of 150K commits of the ASF showed that:
% of the change dependencies did not involve structural dependencies
% of the structural dependencies did not imply in a change dependency

Oliva, G.A., Gerosa, M. A. (2011) “On the Interplay between Structural and Logical
Dependencies in Free Software”. Brazilian Symposium on Software Engineering (SBES



1.2) Change dependencies origins

Manual classification of commits to understand the %Es[;cavo(g)_lciv?,
origins of change dependencies candidate

I

tit Revision #1203
_ _ _ 1 "Undocumented )
[Act|/¢<] [Actlt\)n 2 ] [Actlon 3] Il action ’|
Joint- 2 = =
T rA d - id g’ -id et / \
I
| 7~ |
Refactoring elements that belong 19.6% ] one 1 bong e
.67 : ]
to a same semantic class ' T
| ] _ Set of Set of Set of Set of
9 2 2% : <<structural>> : <<logical>> affected affected affected affected
. ! — , classes classes classes classes
I
0, ! fi 2 R¢ 794
ross -cutting concerns 165 40.4 UA : & ! At L -
{1 e o ad cood \Author comments:
147 A) % Chang\ng entity id type
Re ository operations 5.1% fromngolgg
16.2%
Other reasons 1.7%

Crosscuf ting =
40 8 concerns
) Presantation Layer

Oliva, G.A., Santana, F., Gerosa, M. A., Souza, C. (2011) “Towards a Classification of Logical
Dependencies Origins: A Case Study”. Proceedings of the 12th International Workshop
on Principles of Software Evolution and the 7th annual ERCIM Workshop on Software



Commit = change? Gustavo Oliva,

Using the sliding time window approach [Zimmermann & PhD candidate

WeilRgerber, 2004] to group SVN commits

) ) modification status is preserved :
Moved time window
) 1.1 Time 11 -—  » 0
file; — = file,— )
; 14 1.4 A d
file, L 2 Co;nmit file, & window §zo-
; 1.2 1.2 Bas| 1
fileg ®— e, - ¥ '
M mEr o e T ‘> 1
Time window Time window A M D A M o
LI U T = 5|
ime .
) ettt e e
ignored status of M o o s e

N Sum Mean | StDev | Skewness | Kurtosis 5 40 60 80 1
Before | 479,794 | 3,206,900 | 6.68 37.84 33.80 1,844.00 A
After | 453,865 | 3,174,051 | 6.99 | 40.79 39.56 2,829.94

Evaluation in the Apache code repository showed that the produced
grouping corresponded to 4.6% of the number of commits

What about commit habits/practices/policies?
Social aspects matter!

Oliva, G. A., Santana, F., Gerosa, M. A., Souza, C. (2012), “Preprocessing Change-Sets to
Improve Logical Dependencies Identification”, 6th Int. Workshop on Software Quality and



How to identify
design
degradation?




2) Design degradation identification

Rigidity and fragility [Martin & Martin, 2006] identification based CFS)ESE»)tavogIOilv?,
on commit metadata candidate

e para edita¥p|texto me ] wmomn -
ggndo nivel @ & W
ei"} I =‘- glz me*:am o *mxe
il A £ el T
ik M'ii (U i x
A i S .
WI‘ ‘i 86 ‘\ h ‘ 17121 2140 ?/» /
Commit Index z : / /
Rigidity => designs difficult to change due S @ e
to ripple effeCts == Commit denSity Trend of | Increase | Increase ::‘;;za:; Increase
(number of changed files per commit) Increase] inMed. | inIQR | ¢ ), jigrs | I Mean
Fragility => designs break in different T f} f; f} f;
. gidity
areas when a change is performed =>
g p Fragility \/ \/ / \/ «

commit dispersion (distance in the directory
tree among file paths included in a commit)

Oliva, G., Steinmacher, 1., Wiese, 1.S., Gerosa, M.A. “What Can Commit Metadata Tell Us About
Design Degradation?”, In: 13th International Workshop on Principles on Software




Who are the
key
developers?




3) Key developers characterization

Key developers participation

deva

"‘sz

100.00%
90.00%
80.00%
70.00%
devg M 60.00%
50.00%
40.00%
dev ¢ 30.00%
7l 20.00%
dev f 10.00%
[ 3 0.00%

devN devM devE de

duh
b devd
deve
4 8 4 4 3 3 3
100, s 4919
113 7L
0 218 |~

vl devP devA devK devC dev)
mPrior  WFirstAndPrior M Transpo:

||‘ |‘| | || ‘ M\Tlalmr
devl devG devF devH devO devD devB

seAndTimes

Key Important in | Core of Co- | High Congruence | Top
Devel- Communication ordination Con-
oper Network Require- tribu-
ments tors
Network
P FPr | TT c1 C2 C3
dev I* v v v v v v v v
dev N v v v v v v v
dev O U v %4
dev M v v v v v
dev L v
dev ] v v
dev K v v
dev E v v v v v
dev H
dev G
dev C
dev F v
dev 1 v v
dev A v v
dev D
dev B

Oliva, G., Santana, FW., da Silva, J. T., Oliveira, K.C.M., Werner, C.M.L., Souza, C.R.B. & Gerosa,
M.A., “Evolving the System’s Core: A Case Study on the Identification and Characterization of
Key Developers in Apache Ant”, Computing and Informatics [to appear].




Do tests
characteristics
Indicate the quality of
the code under test?




4) Unit tests’ feedback for code quality

For every project

Number of asserts indicate
Cyclomatic complexity?
LOC ?

Method calls ?

| methods lested
by two or
more assens
[group B)

methods tested |

by one assert
(group A)

Belong 1o Both groups
Table V

Mauricio Aniche

PhD candidate

Table 11

RESULTING P-VALUES FROM APPLYING WILCOXON TEST TO THE

RESULTING P-VALUES FROM APPLYING WILCOXON TEST TO THE
GROUF OF ONE ASSERTED OBJECT AND THE GROUF OF MORE THAN OX

GROUP OF ONE ASSERT AND THE GROUP OF MORE THAN ONE ASSERT

Cyclomatic

Method | Lines of

Cyclomatic Method | Lines of Project Complexity | Invocations Code
Project Complexity | Invocations Code commons-codec 0.1457 0.0257* 0.2681
commons-codec 0.0376% 0.1376 | 0.0429% mmﬂ"s-rnﬂglwﬁss gg}]gg g;i;g gzé_zé
COommons-. X 3 .|
It . ”n ] COMMONS-COMPIEss 0.0385*% 0.0445% 04429 commons.math 09230 00386 | 09369
- S S e r e J e C S m e rl C commons-lang 09918 a.7207 | 059611 commons-validator 09477 | 09635
commons-math 0.0262+ 0.1873 | 0.0325% cxf-dosgi 0.8445 09567 | 0.9463
commons-validator 0.0329% 0.6256 | 0.0223% directory-shared 0.9518 0.1298 0.9972
cxf-dosgi 0.5351 0.9986 03919 harmony 0.0174* 0.2822 0.5676
presents better results than St | o | ot | Sows
harmony 3.5300E-05*% 0.0001% 0.0043% logdj-extras 04811 0.6339 0.5703
u " o i |G | S e | G| G| b
n u m e r O a Sse rts lopdrextras 0.0558 05339 | 0.034 maven-enforcer 09371 04064 | 09727
maven-2 0.2912 06228 | 0.1611 maven. plugins 09607 06946 | 09847
. . . . maven-doxia-sitetools 0.8012 1.0000 0.8986 maven-sandbox 04277 0.6499 09133
_ St a t I Stl ca I | y d Iffe rence in 2 O (y maven-enforcer 02670 08219 | 0.1348 maven.scm 09324 | 09846 | 09948
0 maven-plugins 0.1461 0.1972 0.0953 Industry CW 0.9999 0.2567 0.9999
maven-sandbox 0.9821 0.1400 09815 Industry CP 0.2850 0.0003* | 0.4425
f t h H t Maven-scm 0.9726 0.9193 0.9999 1::1”-‘"&‘ wC g;ig‘g gj?g; ggigé
O e p rOJ e C S Industry CW 0.9933 DOEZN 09989 shindig 0.9968 | 0.0252¢ | 0.9998
Industry CP 0.5103 07909 | 0.3055 struts-sandbox 09758 02942 | 09649
Industry WC 01274 04718 0.0606
Tat 0.2213 0.1533 0.1373
shindig 0.0006% 0.0238% | 0.0002%
struts-sandbox 0.59%4 0.6910 | 09995 Table VII

SUMMARY OF THE RESULTS OF THE STATISTICAL TESTS: QUANTITY

22 ASF projects

OF PROJECTS THAT REFUTED EACH HYPOTHESES

3 industry projeci

Quy of Projects | Qty of Projects
Hypotheses (Assernts) (Asserted Objects)
HI1 (Cyclom. Complexity) | 01  (05%) 06 (27%)
H2 (Lines of Code) 00 (00%) 05 (22%)
H3 (Method Invocations) 03 (13%) 04 (18%)

Aniche, M., Oliva, G.A., Gerosa, M.A., “What Do the Asserts in a Unit Test Tell Us about Code
Quality? A Study on Open Source and Industrial Projects”, 17th European Conference on
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5) Refactoring

Most part of the documented refactoring does not reduce BSc
cyclomatic complexity. However, 23% of the documented
refactoring reduce cyclomatic complexity while 12% of the other

~Aarmmite havia tlhAa carmA AFFAAH

Decrease Equalized Increased

Quantity
CC CcC CC 0 tulleaeey (Percentage)
Documented Refactoring 1504 1603 3230 ! Code Removed 17 (68%)
No Documented Refactoring 30145 99580 121239 Fairact Clats 3 (20%)
] Extract Method 1 (4%)
; = 2 = Class Removed 6 (24%)
Fig 3. C lexity w;(vtl f C: | project ExuaCI lnterface I (4%)

Apache Ant

I ‘ w = Table 3. Distribution of the 25 Commits that Decreased CC

= Quantity
i Category (Percentage)

- ‘ Functionality added 15 (60%)

- P Move Method 1(4%)

Rename Method 2 (8%)

Figure 4. Complexity evolutios project Er— Super Class 4 6%)

Extract Class 7 (28%)

Pull Up Method 3(12%)

Table 4. Distribution of the 25 Commits that Increased CC
www.metricminer.org.br

Sokol, F., Aniche, M.F., Gerosa, M.A., “Does the Act of Refactoring Really Make Code Simpler? A
Preliminary Study”,. In: IV Brazilian Workshop of Agile Methods (WBMA 2013).
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