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Research Relationships
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Motivation: Stakeholders
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Workflows

Proposed Process Recovered Process

Is my proposed
process actually
being used?
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How to get an overview: Interviews

time
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Can't we just
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Unified Process Diagram
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Mining Software Repositories
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Extraction: Mailing list archives
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Extraction: Bug trackers
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Quality Related
Non functional requirements

portability iability and
functionality

(includes correctness)
usability

efficiency

maintainability [cleland-huang03]
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STBD applied to SQLite
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What is this commit about?

Added a test for bug
#1326 on OSX
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What is this commit about?

Added a test for bug
#1320 on OSXK
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What is this commit about?

Added a test for bug
#1320 on OSXK
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But we have many commits..
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Proportion of Commits
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Word Bag
Examples

portability reliability
transferability failure
interoperability error
documentation redundancy
internationalization fails

i18n bug
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reeBSD Case Study
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FreeBSD Case Study:
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SQLite Case Study
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SQLite Case Study: 2009
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Relating Requirements to
Implementation via Topic Analysis

Do Topics Extracted from Requirements Make Sense to
Managers and Developers?

Abram Hindle Christian Bird, Thomas Zimmermann, Nachiappan Nagappan
Department of Computing Science Microsoft Research
University of Alberta Redmond, WA, USA
Edmonton, CANADA {cbird,tzimmer,nachin} @microsoft.com

abram.hindle@softwareprocess.es
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Research Goals

» Determine If stakeholders can
understand and label topics
extracted from requirements.

o Determine if the efforts
relevant to a requirements
topic, match the stakeholder’s
perception of what occurred. ()




Traceability: Requirements
to Commits
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Traceability: Requirements
to Commits via Topics
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Topics in Software Engineering

°* Many software engineering researchers are leveraging topics
for:

Traceability [Asuncion et al]

Code metrics [Poshyvanyk et al. Marcus et al.]
Discussion/Source code summaries [Linstead et al.]
Querying [Poshyvanyk et al. Marcus et al.]

* Some researchers have tried to validated the use of topics in
software engineering:

Are topics aspects? [Baldi et al.]

Does topic evolution relate to software evolution?
[Thomas et al.]




Data: Requirements and
Implementation

Microsoft Product with Millions of Users

Millions of lines of code

10+ years of commits

4000+ unique authors managed by 1700+ managers
650000+ Change log messages/commits

75 Requirements Documents

1500 pages of documentation

285000 words

Average Document Size: 20 pages & 3800 words
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Per Authors
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urvey

Short

10 minutes
3 topics

3 plots
Perception
Utility

Question 1.1 Introduction: We wish to evaluate the meaning of extracted topics.

Question 1.1.1: Here’s a topic extracted from —— networking specifications. Based on YOUR expertise regarding ——
can you summarize or give us your feelings about what —— concepts, issues, features that this topic might be
describing? Do not worry if you cannot make sense of many of the words.

Topic 6: connection update state source connection —
— —— support change plan status —— device struct
use verify made change use ni

Question 1.1.2: Based on your experience, are these terms related to ——|deve|opment?

[]Yes
[1No
Question 1.2 Introduction:

Here is a plot of Source Depot commits you (REDMOND\——) have made who's change description match the topic you
have just labeled. Please look over this plot, the next few questions will ask about your perception of what is depicted in

this plot.
Topic 6 connection update state source connection support change plan s ...

£ e

g S

5

g o

2 2

@

E 21
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o w

e A
< o] A A

3
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2010104224 2010006/10 2010/07/26 2010/09/11 2010/10/28 2010/12/13 20110129 20110316 20110502 201106118

Time

Question 1.2.1: Do you agree with this statement:
This plot matches my perception of the effort that went into that topic and/or its features.

1 - Strongly Disagree,

2 — Disagree,
3 — Neutral,
4 - Agree,

5 — Strongly Agree
Question 1.2.2: Do you recognize any of these spikes or dips in the timeline? Does the plot match events you are aware
of?




Perception of Effort
Relevant to Topics

Rating of Topic-Plot Matching Perception of
Effort

12 mAgree
10 - “ Neutral
/ Disagree
= NA

@ Rating of Topic Plot
Matching Perception

o N B ()] (o]
-w
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,FH
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0\‘9’0 6\9@ S v @og @6% Ag ree
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Recommendations on use of
Topics in Software Engineerin

°Labels Matter Topics can take
2-4 minutes each to label.

*Topics can be confusing

*Remove irrelevant topics

*Use relevant people to label
topics

*Use domain experts




Common Threads

Idioms

FILES Makefile.*
*tex *.doxygen Makefile (e
INSTALL doc/
README configure
AUTHORS .
TODO onfigure.*
/ build.xml
* txi = setup.hs
umentation/f *testx setup.py
*.scl
*.tel R
*, P .
*

External
Project
Language

shared
vocabulary

G
&

vocabulary vocabulary

Internal
Project
Language
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Future Work

literation
Identification




Future Directions

E:;:::v:rl;ig Leverage
Wordnet apriori lexicons
O/Ob for SE tasks
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Future Directions:
Active Learning
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Future Directions: Discreetly
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Timesheet
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