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The Release History Database Approach

Populating a Release History Database
from Version Control and Bug Tracking Systems

Michael Fischer, Martin Pinzger, and Harald C. Gall, Proceedings of the 
International Conference on Software Maintenance, 2003, Pages: 23-32
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Why is a VCS not enough?

CVS, Subversion, git, etc were never designed for software 
evolution analysis

Tracking the Evolution of large software systems and their particular products

No linking of detailed modification reports and classification of changes

Links to bug reports have to be added manually as free text
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Joining VCS and Bug Report Databases

Logical couplings

Error prone classes

Estimation of code maturity
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Evolizer; can you eat it?

Evolizer is our software evolution analysis platform in Eclipse
Automates the data harvesting process

Provides a convenient way to access the harvested data

Simplifies prototyping of software evolution analysis tools

Key publications with Evolizer and related tools
IEEE Transactions on Software Engineering 2007

IEEE Software 2009

Software Quality Journal, Springer 2009

ICSE 2010

ICPC 2006, WCRE 2007, ICSM 2008, ASE 2008
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Theses in the Evolizer Ecosystem I
Developing a Meta Model for Release History Systems

Dane Marjanovic, Diploma Thesis, University of Zurich, 2006, Pages: 82

Detecting Design Violations and Code Smells by Bug-Impact Analysis

Dominik Schaffhauser, Diploma Thesis, University of Zurich, May 2006, Pages: 58

Evolving Code Clones - An Approach towards a Fine-Grained Analysis of Code Clone Changes and 

Change Couplings

Emanuel Giger, Diploma Thesis, University of Zurich, July 2006, Pages: 88

Kiviat Navigator: Navigation of Source Code Data using Kiviat-Graphs

Roman Flueckiger, Diploma Thesis, University of Zurich, October 2006, Pages: 48

Assessing Software Quality Attributes with Source Code Metrics

Andreas Jetter, University of Zurich, October 2006, Pages: 56

A Visual Evolution Explorer: Visualize a Release History Database

Daniel Zuberbuehler, University of Zurich, October 2006, Pages: 66

Improving Abstract Syntax Tree based Source Code Change Detection

Michael Würsch, Diploma Thesis, University of Zurich, October 2006, Pages: 92

Visualizing Dynamic Social Network Structures

Barbara Schwarz, Diploma Thesis, University of Zurich, May 2007

Data Mining with Eclipse

Julio Gonnet, Diploma Thesis, University of Zurich, January 2007

Adaptation of Source Comments and API Documentation

when Source Code changes

Eduardo Beutler, Diploma Thesis, University of Zurich, May 2007
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Theses in the Evolizer Ecosystem II

Change Prism: A Java Visualization for Software Changes

Sebastian Müller, Bachelor’s Thesis, University of Zurich, 2009

Coupling in ChangePrism: Enhancing ChangePrism with Coupling

Michael Küchler, Bachelor’s Thesis, University of Zurich, 2009

Evolizer Metrics

Reto Zenger, Bachelor’s Thesis, University of Zurich, 2009

Refactorizer: Detecting Refactorings with Evolizer

Jef Van Loon, Master’s Thesis, University of Zurich, 2009

Implementation of EvoSpaces2 in Java

Dustin Wüest, Master’s Thesis, University of Zurich, 2009

DA4Java

Mark Odermatt, Bachelor’s Thesis, University of Zurich, 2008

Visualizing Metrics using Tree Maps and Evolizer

Anil Kandrical, Master’s Thesis, University of Zurich, 2007

Visual Analysis of Java Class Dependencies

Katja Graefenhain, Master’s Thesis, University of Zurich, 2007

Analyzing and Detecting Design Flaws using Source Code Change Information

Raoul Schmidiger, Diploma Thesis, University of Zurich, 2007

Investigating Change Patterns that Fix Bugs

Marco Jakob, Diploma Thesis, University of Zurich, 2007
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Evolizer 1.0 to 2.0
evolizer.core

org.apache.log4j
org.evolizer.controller
org.evolizer.core
org.evolizer.core.ui
org.evolizer.hibernate
org.evolizer.util
org.evolizer.util.logging

evolizer.versioning

org.evolizer.model.versioning
org.evolizer.versioning.cvs.importer

evolizer.famix

org.evolizer.famix.importer
org.evolizer.famix.importer.ui
org.evolizer.model.famix

evolizer.changedistiller

org.evolizer.changedistiller
org.evolizer.changedistiller.ui
org.evolizer.model.changedistiller

evolizer.core
org.evolizer.core
org.evolizer.core.hibernate
org.evolizer.core.logging
org.evolizer.core.ui
org.evolizer.core.util
org.evolizer.model.resources

evolizer.versioning

org.evolizer.versioncontrol.cvs.importer
org.evolizer.versioncontrol.cvs.model
org.evolizer.versioncontrol.ui

evolizer.changedistiller

org.evolizer.changedistiller
org.evolizer.changedistiller.model
org.evolizer.changedistiller.ui

evolizer.famix

org.evolizer.famix.importer
org.evolizer.famix.importer.ui
org.evolizer.model.famix
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The Architecture of Evolizer

Plug-in architecture

Layered architecture
Repositories

Data importers

Data integrators

Data providers

Data consumers
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Persistency Layer

Evolizer 2.0 architecture

v

Repository

Versioning
Meta Model

Evolizer Data Layer

Hibernate

Evolizer

Util

e

Change History
Meta Model

ChangeDistiller

Famix

Meta Model

Famix Importer

Software Evolution Analysis and Visualization Tools 

SQL Database

fc

Versioning
Importer
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Data Models in Evolizer

Data models provide an interface to the information harvested 
from a repository

One model per repository

Models can integrate other models

Models are Eclipse plug-ins
EJB 3.0 annotated

Add/integrate a new model without changing a single line of code

Models are easy to query
Hibernate Query Language (HQL)

Guided input natural language (Ginseng)
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Version Control Model

number
source

Revision
date
linesAdded
linesDeleted
message

Modification 
Report

11
start
end

Transaction
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Release

*

1

number
Branch

FileDirectory

fullPath
Source Unit

name
email

Person

*

1

*

1

1*

*11

*

1

*

contains (0-n)

has (0-n)

     subbranches
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Bug Tracking Model

who
when
what
removed
added

Activity

Attribute
Attribute
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number
date
text

Comment

name
version
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platform
os

Computer 
System
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resolution
state
severity
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Issue
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target
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version

Product << role >>
Reporter
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Assignee

<< role >>
Creator

*

1

*1

*

1

*

1

*

1

*

1
*

*

*

1 1

*
*

1*

*
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FAMIX* - Source Code Model

InheritanceDefinition

Class

Method Attribute

Invocation Access

superclass

subclass

belongsToClass

belongsToClass

invokedBy

invokes accessedIn accesses

*S. Tichelaar, S. Ducasse, and S. Demeyer. Famix and Xmi. WCRE ’00
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Model Integration
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Association

IssueVCS
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EJB 3.0 Annotations

import javax.persistence.Entity;
import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

@Entity
public class BusinessEntity {
! private Long id;
! private String aString;
!
! public String getAString() {
! ! return aString;
! }

! public void setAString(String string) {
! ! aString = string;
! }

! @Id @GeneratedValue(strategy = GenerationType.AUTO)
! public Long getId() {
! ! return id;
! }

! public void setId(Long id) {
! ! this.id = id;
! }

}

@Entity

@Id
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Querying the RHDB

SQL
Not recommended �

HQL
from Invocation as invocation
     join invocation.callee as callee
where
     callee.name=‘main’;

Guided Natural Language Input

1

2

3

4

5

6

7

R
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Applications using Evolizer
ChangeDistiller

Extracts fine-grained source code changes between subsequent revisions of Java classes.

ArchView
Visualizes metrics.

Dependency Analysis for Java (DA4Java)
Visualizes Java source code with nested graphs.

http://swerl.tudelft.nl/bin/view/MartinPinzger/MartinPinzgerDA4Java

CocoViz
Visualizes software with cognitive shapes.

EvoSpaces2
Uses a urban metaphor to visualize software

Sofas - Software Analysis as a Service
Distributed and Collaborative Software Analysis platform.

Friday, April 23, 2010

http://swerl.tudelft.nl/bin/view/MartinPinzger/MartinPinzgerDA4Java
http://swerl.tudelft.nl/bin/view/MartinPinzger/MartinPinzgerDA4Java


Detecting Changes with UNIX diff
//original version: 
public class HelloWorld { 
 private HelloWorld theInstance = new HelloWorld(); 

 public static void main(String[] args){ } 
}

//modified version: 
public class NewHelloWorld {
 public static void main(String[] args){ 
  System.out.println("Hello World"); 
 }
}

unix-machine: ̃/$ diff -b HelloWorld.java NewHelloWorld.java 
1,2c1 
< public class HelloWorld { 
< private HelloWorld theInstance = new HelloWorld(); 
--- 
> public class NewHelloWorld { 
3a3 
> System.out.println("Hello World");
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ChangeDistiller

A

B C

A'

B' C'

F' D'H

V: "aVal"

G

V: "val"

D FE E'

Phase 1: Update

Phase 4: Alignment

Phase 2: Insert

Phase 3: Move

Phase 5: Delete

T1 T2
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ArchView

Visualizing Multiple Evolution Metrics
Martin Pinzger, Harald C. Gall, Michael Fischer, and Michele Lanza,
Proceedings of the ACM Symposium on Software Visualization, 2005, Pages: 67-75
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DA4Java
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CocoViz - Where would you rather live in?
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CocoViz - Metrics Mapping
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CocoViz - Tool
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EvoSpaces2
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Sofas

6 Giacomo Ghezzi and Harald C. Gall

Jin and Cordy [30], with their Ontological Adaptive Service-Sharing Inte-

gration System (OASIS), are the first and so far only researchers that studied

an ontology based software analysis tool integration system that employs a

domain ontology and specifically constructed external tool adapters. They

also implemented a proof of concept with three reverse engineering tools that

allowed them to explore service-sharing as a viable means for facilitating in-

teroperability among tools.

3 The Software Service Platform

There is a huge variety of tools and techniques out there offering the most

disparate analyses on a software system, but it is impossible for researchers

and software companies to easily and effectively share, combine and integrate

them. What follows is the description of how we tackle the problem.

3.1 The Software Analysis Broker Infrastructure

Fig. 1: Overview of our software analysis service platform

Figure 1 gives an overview of our approach, which is made up by four

main constituents: software analysis web services, an analysis services catalog,

3 The Software Service Platform 13

Fig. 6: The initial page of the Software Analysis Broker website

projects. Note that for all the projects is displayed whether or not every sin-

gle requested analysis has been already performed, without explicitly showing

what is the actual service that didit. In fact, as long as it is performed, it does

not really matter who performed the analysis since, as we explained before,

all the services offering it will comply to a common output both syntactically

and semantically. Nevertheless the address of the actual service offering the

analysis is simply hidden by the HTML representation behind the “check”

symbol. So it can be immediately invoked to get the available data without

having to query the Software Analysis Broker for any other information.

All this information is useful to see what data about a project is already

available to then fetch it or trigger the analysis to produce it. Furthermore,

it can be handy for tools and users that need case study data from existing

projects to then run their own analysis. For example a tool extracting some

newly defined software project metrics might need CVS history data of soft-

ware projects for case studies and proofs of concept for validation. So, instead

of finding suitable projects and extracting their CVS data by itself, it could

take advantage of the previous analyses and thus just fetch the data that has
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eeee
www.evolizer.org

REGISTER

NOW
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