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Managers

Investors

New Developers
Developers

Who Cares About Quality?

Customers
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Added a test for bug
#1326 on OSX

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

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

What is this commit about?

Reliability
Maintain-
ability Portability
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But we have many commits..

Reliability
Maintain-
ability Portability
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Commit

Developer Topic

Developer Topics

Developer Topic

Commit

Maintainability Reliability

purpose?

7 



Version
Control

Version
Control

Version
Control

Version
Control

portability

efficiency

maintainability

usability

reliability and 
functionality

(includes correctness)

Shared
Concepts

Cross Project Relevance
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portability

maintainability

reliability and 
functionality

(includes correctness)

efficiency

Quality-related Non Functional
Requirements (NFRs)

usability

[iso9126]
[cleland-huang03]

[ernst10]9 



Maintainability

Functionality

Portability

Efficiency

Usability

Non-Functional Requirements

Reliability
time ->

Can't we just
summarize 

quality related
efforts within
this project?

Source Code

Source Code

Documentation

Build / Configuration

Tests

Revisions
Software

Repositories
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Linux
Kernel

Windows
AMD64
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apologies to those with 
prior LDA/LSI experience

Example

[Blei]
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Arts International
News

Opinion
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Arts International
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What if we didn't know what section the 
articles were in?
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Word Distribution

Documents are
represented as word
distributions
(word counts)
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Word
Distributions

Topics:
Independent 

Word Distributions

LDA finds independent 
word distributions that the 
documents are related to.

Documents can be associated
with more than one topic.

LDA
LSI
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Word
Distributions

Topics:
Independent 

Word Distributions

Sports

Entertainment

Athlete
and Actor

Award
Nominees

Baseball
Movie

Theatre
Review

Original 
Article
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Word
Distributions

Topics:
Independent 

Word Distributions

Sports
Entertainment

Athlete
and Actor

C0

C1

+
x

x
=~

Documents are represented as a linear
combination of independent topics
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Topic 1
* play
* game
* inning
* player
* quarter
* opponent
* ... 

Topic 2
* gambling
* play
* night life
* comedy
* movie
* theatre
* ...

These word lists look
look like: Sports and
Entertainment !

ArticleArticle
Article

Article

ArticleArticle
Article

Article Article Article

ArticleArticle
Article

LDA
LSI

Here are two topics. I 
don't know what they are

about!
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Word bag
analysis

Portability

Usability

Reliability
Efficiency

Maintainability
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Portability Reliability

portability
transferability

interoperability
documentation

internationalization
i18n
...

reliability
failure
error

redundancy
fails
bug
...

Word Bag
Examples
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efficiency

efficiency

functionality

functionality

maintainability portability

portabilityefficiency
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Labelled Topics of MaxDB 7.500
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MaxDB 7.500 Timeline

Maintainability
Portability

Maintainability
Portability
Reliability
Effeciency

Maintainability
Effeciency
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functionality functionalityusability

functionality/portability

efficiency

maintainability/reliability/portability

portability

reliability portabilityportability

portability

functionality/portability

reliability/usability

usability

Topics of MySQL 3.23
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Maintainability
Functionality
Reliability
Portability

Maintainability
Functionality
Efficiency
Portability

Functionality

MySQL 3.23 Timeline
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portability efficiency reliability functionality maintainability usability total

0.8
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MySQLexp3
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ROC Values of 
Semi-Supervised Word Bags
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Supervised Tags
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Supervised Multitag Classifiers: 
MySQL and MaxDB
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Classifiers

MySQL
Classifiers 34 
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portabilityefficiency

LDA
LSI

[Hindle09ICSM]

Version
Control

Revisions
Source Control

Portability

Reliability

Efficiency

Usability

MaintainabilityDeveloper Topic Analysis
and Labelling

Conclusions

Managers

Investors and 
 Acquisitions

New Developers

Core Developers

Customers

Version
Control

Version
Control

Version
Control

Version
Control

portability

efficiency

maintainability

usability

reliability and 
functionality

(includes correctness)

Shared
Concepts

http://softwareprocess.es/name/35 
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Topic 1

Topic 20

Topic 10

Few 
Documents

Many 
Documents

37 



Annotation: Stop Words

STOP
words

STOP
words

topics joined
due to similarity

2 long trends
instead of one

MaxDB 7.500 Case Study
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Annotation: Training Sets

Version
Control

Maintainability+

Maintainability-
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Annotation: Stop Words

STOP
words

already thoroughly might beside inste

perhaps tends thats necessary by eg fo

clearly best lest here's been gets almost

between she immediate n plus fifth at 

done them anyone shall see amoungst  

who because & own went f followed i 

haven't move everything up concerning 

in asking example third much 3 so about 

nevertheless doesn't i'm maybe during la 

sensible our somewhat or inc  in not u de 

elsewhere upon ask hereupon isn't 

beforehand ie found except unless 5 can't 

anywhere it containing interest noone six 

everywhere detail whose neither theres 

need associated o again believe goes likely 

specifying right 1 sincere sixty g c let w ! 

con didn't this # meanwhile hello over 

former twenty sure ) c's l latter regards 

Used in topic analysis
or to reduce # of  
features for learners.
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Annotation: Training Sets
Version
Control Maintainability+

Maintainability-

Maintainability

sample and 
correct

Maintainability+

Maintainability-MANUAL
AUTO
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Message

Word Distribution

Topic

Trend

Top 10 Words:
* perforce
* bug #
* POSIX
* Opteron
* ...
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