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It is all about communication…

Test #14352 
fails sometimes

The error should be 
somewhere here… 
What does this code do?
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What does this code do?

I know how to fix it!



Tools record information

Software 
repositories
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repositories



How can we serve you?

• Is the documentation up-to-date?

• How fast are the bugs resolved?

• Who is responsible for 
• Bugs• Bugs
• Overtly complex code 
• Code guidelines violations?

• What parts are covered by tests? 
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Our studies so far

• Open-Source software:
• developer roles
• use of Bugzilla (intended vs. actual)

• Student capstone projects
• adherence to guidelines• adherence to guidelines
• quality of the development process
• developer roles

• We are eager to cooperate with you and apply our 
techniques to your data!
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How does it work?

Sw Eng

Sw Eng
Quest.
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Combi-
ned log

Sw Eng
Answer



How do we apply FRASR?

S.E. Question FRASR ProM Answer
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Define case 
mapping

Attach 
event 

bindings

Calculate 
developer 
matching

Export
Define data 

sources

Where does 
the 
information 
come from?

What is it all 
about?

What 
happened?

Who did it?



Case study 1: Developer roles

• Multiple sources + process mining (analysis)
• S.E. question

• Classify developers according to their roles

• Classification of Nakakoji et al. IWPSE 2002: 8 role s 
• Core member involved for a relatively long period and 

made significant contributions to the development a nd 
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S.E. 
Question

FRASR ProM Answer

made significant contributions to the development a nd 
evolution of the system
− ≥≥≥≥ 3 years (project run: ≥≥≥≥ 8 years)
− Version control: file added, file modified
− More version control events than average



Case study 1: System under investigation

• aMSN: instant messaging application
• 38 million downloads, 20 th most popular at 

SourceForge
• February 26, 2002 – July 9, 2010 
• 7 bug repositories: 3137 bug reports
• 3 mail archives: 34947 messages
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S.E. 
Question

FRASR ProM Answer

• 3 mail archives: 34947 messages
• Subversion: 12062 commits

Define 
case 

mapping

Attach 
event 

bindings

Calculate 
developer 
matching

Export
Define 
data 

sources



Case study 1: FRASR configuration

• We are interested in developers ⇒⇒⇒⇒ case = developer
• Each data source type requires specific extraction 

technique ⇒⇒⇒⇒ event-binding = type-specific
• 1725 developers ⇒⇒⇒⇒ matching = heuristic
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S.E. 
Question

FRASR ProM Answer

Define 
case 

mapping

Attach 
event 

bindings

Calculate 
developer 
matching

Export
Define 
data 

sources



Case study 1: Results

Time
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FRASR ProM Answer
S.E. 

Question

Developers



Case study 1: Results 
ProM Dotted Chart visualization

VersioningVersioning : : 
file file addedadded

VersioningVersioning : file : file 
modifiedmodified , , 
renamedrenamed oror
deleteddeleted
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FRASR ProM Answer
S.E. 

Question

MailMail
Bug Bug 
ticket ticket 
createdcreated

OtherOther
bug bug 
eventsevents

deleteddeleted



Case study 1: Results

Core Core developersdevelopers ((examplesexamples))

ProblemProblem in the in the originaloriginal classificationclassification
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FRASR ProM Answer
S.E. 

Question

PeripheralPeripheral developersdevelopers

Bug reporterBug reporter



Case study 1: Classification

• xRole #developers

Bug reporter 1443

Bug fixer 3

Peripheral developer 29

Bugs are 
usually fixed
by peripheral
developers
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Active developer 6

Core member 7

Project leader 3

Other 234

Total 1725

Only ticket-
commented
or mail-reply

developers



Case study 2: Bug life cycle in Bugzilla
Theory according to the Bugzilla Guide

One source + 
process mining
(mining)

S.E. question:
Is Bugzilla used
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Is Bugzilla used
the way it is 
supposed to be?



Case study 2: Bug life cycle in Bugzilla
Practice vs. Theory
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Process model mined
from GCC Bugzilla
(42373 bugs)



Case study 3: Capstone projects at TU/e

• Customer:
• SME, multinationals, research 

institutions, non-profit org.

• Task:
• Middle-sized SW development
• ESA standard

• 7-10 3rd year bachelor students
• PM: master student
• Technical advisor: staff member
• Senior management

• 6 projects
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SE question 1: Did the students adhere to ESA 
guidelines in their development process?

• Guideline: “Do not reuse the prototype”!
• Data source: Version control system (Subversion)
• Case: Implementation files
• Technique: Dotted chart visualization

time

Add No further developmentNo further development
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f
i
l
e
s

Add
Delete Prototype

Implementation

No further developmentNo further development

Project IV



SE question 1: Did the students adhere to ESA 
guidelines in their development process?

f
i
l

time
Add
Delete

Prototype

Implementation

No further developmentNo further development

time
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l
e
s

Project IV: 2 triangles

Project III: 1 triangle

f
i
l
e
s

time

Prototype reused

All other projects



SE question 2: Did the students adhere to the 
V-model?

• Prescribed: V-model with limited overlap betw . phases

Previous 
phase

Next 
phase
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• Experts know constraints  previous imposes on next
• Students have to learn these

• If constraints are discovered before the completion  of the 
preceding phase, the deliverables of the preceding phase 
can be easily adapted

• Otherwise, ESA prescribes a CR procedure.



SE question 2: Did the students adhere to the 
V-model?

• Data sources: version control system ( Project IV)
• Case: Files, grouped
• Technique: Dotted chart visualization

• Deadlines added manually 

URD
ATP

SRD
STP

ADD
ITP Code AT1 AT2
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expected 
overlap

CRs

missed 
deadline



SE question 2: Did the students adhere to the 
V-model?

• Other projects:

I URD ∩∩∩∩ SRD, ADD ∩∩∩∩ DDD

II No significant overlap

III SRD ∩∩∩∩ ADD more than 50% of the time! 
Corrective action could have been considered
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Corrective action could have been considered

V SRD ∩∩∩∩ ADD, ADD ∩∩∩∩ DDD

VI URD ∩∩∩∩ SRD



SE question 3: Do the students experience all 
aspects of a software dev process?

• Intention: students should play all roles
• Req engineer, architect, developer, tester, tech wri ter

• Challenge: how to assess students individually?
• Well-known challenge in SE education

• SE question: How were the tasks distributed?• SE question: How were the tasks distributed?
• Data sources (Project IV): 

• Subversion, Trac tickets and Wiki, mail archive

• Case: Person
• Technique: “Originator-by-task” matrix
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SE question 3: Task distribution

1. Calculate 
the matrix

2. Convert to 
shares per 
person

3. Calculate 
cosine 
similarity
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similarity

Students 
prefer to 
specialize!



Our studies so far: Summarized

• Open-Source software:
• developer roles
• use of Bugzilla (intended vs. actual)

• Student capstone projects
• adherence to guidelines• adherence to guidelines
• quality of the development process
• developer roles

• We are eager to cooperate with you and apply our 
techniques to your data!
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Mining…

• Information is available in software repositories
• Just waiting to be mined

• Numerous opportunities and chances

• Interested? Join us!• Interested? Join us!
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