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Saarbrücken

• 28 tenured professors

• 55 professors at
assistant level or higher

• 221 PhD students from all countries

• English as study and working language

• Largest computer science cluster in Europe
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Excellence Initiative Proposal for the

Saarbrücken Graduate School
of Computer Science
An integrated program from BSc to PhD

Excellence Initiative Proposal for a Cluster of Excellence

Multimodal Computing
and Interaction
Robust, Efficient and Intelligent Processing of Text, Speech,
Visual Data and High Dimensional Representations

40 million €

Two best-ranked 
applications of 
whole initiative



Excellence Initiative Proposal for a Cluster of Excellence

Multimodal Computing
and Interaction
Robust, Efficient and Intelligent Processing of Text, Speech,
Visual Data and High Dimensional Representations

• Multimodal Computing
Excellence Cluster

• 20 junior research groups

• assistant prof position
staff • funds • ¬teaching

• www.mmci.uni-saarland.de

Apply today!

http://www.mmci.uni-saarland.de
http://www.mmci.uni-saarland.de
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Excellence Initiative Proposal for the

Saarbrücken Graduate School
of Computer Science
An integrated program from BSc to PhD

• Graduate School
from BSc to PhD

• 40 stipends @
700–1400 €/month

• Research what thou wilt

• gradschool.cs.uni-sb.de

Apply today!

http://gradschool.cs.uni-sb.de
http://gradschool.cs.uni-sb.de


Saarbrücken

Algorithms

Program
Verification

Software
Systems

Information
Processing

Visual Computing

Artificial
Intelligence

Bioinformatics

Software 
Engineering

Actually, I am not a 
software engineer.  I am 
interested in 
programmers, at a 
somewhat much lower 
level.
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Bugs Changes

Map bugs to 
code locations



Eclipse BugsWhere do these bugs come from?



Is it the Developers?

Does experience 
matter?

Bug density 
correlates with 

experience!



Is it History?

I found lots of 
bugs here.  Will 
there be more?

Yes! (But where 
did these come 

from?)



How about metrics?

Do code metrics 
correlate with bug 

density?
Sometimes!



Uh. Coverage?

Does test coverage 
correlate with bug 

density?

Yes –
 the more coverage,

 the more bugs!



Ah! Language features?

Are gotos 
harmful?

No correlation!



Ok. Problem Domain?

Which tokens 
do matter?

import • extends 
• implements



Eclipse Imports

import org.eclipse.jdt.internal.compiler.lookup.*;
import org.eclipse.jdt.internal.compiler.*;
import org.eclipse.jdt.internal.compiler.ast.*;
import org.eclipse.jdt.internal.compiler.util.*;
...
import org.eclipse.pde.core.*;
import org.eclipse.jface.wizard.*;
import org.eclipse.ui.*;

14% of all components importing ui
show a post-release defect

71% of all components importing compiler
show a post-release defect

Joint work with Adrian Schröter • Tom Zimmermann



Eclipse Imports

Correlation with failure

Correlation with success

import org.eclipse.jdt.internal.compiler.lookup.*;
import org.eclipse.jdt.internal.compiler.*;
import org.eclipse.jdt.internal.compiler.ast.*;
import org.eclipse.jdt.internal.compiler.util.*;
...
import org.eclipse.pde.core.*;
import org.eclipse.jface.wizard.*;
import org.eclipse.ui.*;
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Firefox vulnerabilities



nsIContent.h

nsIContentUtils.h

nsIScriptSecurityManager.h
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nsIPrivateDOMEvent.h

nsReadableUtils.h
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Prediction Component Fact

1 nsDOMClassInfo 3

2 SGridRowLayout 95

3 xpcprivate 6

4 jsxml 2

5 nsGenericHTMLElement 8

6 jsgc 3

7 nsISEnvironment 12

8 jsfun 1

9 nsHTMLLabelElement 18

10 nsHttpTransaction 35



Bugs Changes

• contain full record of project history

• maintained via programming environments

• automatic maintenance and access

• freely accessible in open source projects

Software Archives
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Mining and Learning from Software



Obtaining Data





Jazz.net

IBM Jazz Faculty Award 
for

Mining Jazz data to assess 
development processes

25,000$





Eclipse Bugs



Studies

Rosenberg, L. and Hyatt, L. “Developing An Effective Metrics Program”
European Space Agency Software Assurance Symposium, Netherlands, March, 1996

Make this
Actionable!





Assistance

Future environments will

• mine patterns from program + process

• apply rules to make predictions

• provide assistance in all development decisions

• adapt advice to project history



Empirical SE 2.0

Usability

Economy
Remixability

Participation

Collaboration Perpetual Beta

Trust

Wikis

Simplicity

Joy of Use

The Long Tail
DataDriven

Social SoftwareRecommendation



Challenges
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Program Data

Process Data
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Deductive Reasoning

Inductive Reasoning
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Summary


