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Mining the past evolution of software systems
allows us to assist their current evolution




$270,000,000




The version editor

String FindSource (String base, String dir) {

DIR * dirp = opendir (dir};
String result;

// The filename, if found

for: [EAnt . i= 0; i€ NS; +i) {
String tmp = base + suffix[i];
{dirent *de = readdir (dirp); de
if (tmp == de->d name} {
result = tmp;

. break;

return tmp;
}

rewinddir (dirp) ;

for

1
closedir (dirp});

return result; // Return the found name

/7 Loop over suffix list
// Target name to find

I= NULL; de = readdir (dirp}}

// We found it, stop loocking

{may be null)

return ""; // Ho match was found

H

"findsource.c"”, line 15 of 23

Deleted by MR 595 by vz,97/11/15, approved [Stop source search at 1st match]
MR 467 by dla,97/09/21,integrated [Find source using list of suffixes]

savings since then).

ve view (recent additions bold, deletions underlined)

We estimated a savings of $270 million dollars over the ten year
period (and that was in 1999, so there have been significant

— David Atkins




o software - repository?







t The versioning system stores all the
changes to the source code

18. rz2352 | tyler | 2007-04-30 17:18:39

guard method: Made sure that we set th guard varial
M gemable ’qualitysmith_'xA

L gemables/cqualitysmith extensions/doc_include/Releasell
M gemables/qualitysmith extensions/lib/qualitysmith ex

17. r23850 | tyler | 2007-04-30 16:44:08

state ¢

M gemable ’qualitysmith_'xA
L gemables/cqualitysmith extensions/doc_include/Releasell
M gemables/cqualitysmith extensions/lib/qualityswith e

R Revision number
F Author

p Date

¥ Comment

Files changed

Actual changes

(lines added/deleted)







' The issue tracking systems stores all
' the information concerning bugs

ID:

Product and Component:
. Status and Resolution:
Assigned To:
*Keywords:

‘« Summary:

Version:

Priority:

.' Severity:

*Target:

Reporter:

: Aﬂachments:

p Dependencies:
Platform and OS:

Additional Comments:







Mailing lists store all the discussions
between developers and the users

Return-Path: <bogdan@fx.ro>
Received: from stv01. advenzia com (root@localhost)
by emailaddressmanager.com (8.11.6/8.11.6) with ESMTP id 20 ApwQ14083
for <support@emailaddressmanager.com=>, Wed, 24 Mar 2004 10:51:58 GMT
X-ClientAddr: 193231 .208.29
Received: from corporate fi.ro (corporate firo [193.231.208.29])
by stv01.advenzia.com (8.11.6/8.11 6) with ESMTP id 204 pvs14078
for <support@emailaddressmanager.com=>;, Wed, 24 Mar 2004 10:51:57 GMT
Received: from mail fx.ro (mail3 frro [193.231.208.3])
by corporate firo (8.12.11/8.12.7) with ESMTP 1d 20 AtxBr025924
for <supporl@emaﬂaddressm&nacer com> Wed, 24 I'u'Iar 2004 12:55:59 +0200
Received: from localhost.
by mail fix.ro :
% for <suppo @ Pemailaddressmanager.com=;, Wed, 24 Mar 2004 12:55:50 +0200
Date: Wed, 24 Mar 2004 12:55:50 +0200
Message-Id: <200403241055 20At0Qe006624@mail fx.ro>
Content-Disposition: inline
Content-Transfer-Encoding: binary
MIME- Version: 1.0
To: support@emailaddressmanager.com
Subject: How to read email headers
From: bogdan@fx.ro
Reply-To: bogdan@fx.ro
Content-Type: text/plain; charset=us-asci
X-Originating-Ip: [30.97.5.101]
X-Mailer: FX{ Webmail webmail fx.ro
X-RAVMilter-Version: 8.43(snapshot 20030212) (mail)
Status:

+contents, attachments










Does code decay? [Eick et al., 2001]

“The quality of software systems will appear to be declining
unless they are rigorously maintained and adapted to
changes.”

- Lehman’s 7th law of software evolution




Does code decay? Yes! [Eick et al., 2001]

0 ' . ' L ' L 1 " | | . " ! 1
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Date

#files changed for each MR




s it safe to change this function? [Sliwerski et al., 2005]

Java - StandardSourcePathProvider.java - Eclipse Platform

recover persisted source path

vider.java - entries = recoverRuntimePath(configuration, IJavalLaunchConfigurationConstants

WProvider
Java 1.3.

}

return entries;

4 * (non-Javadoc)[]
public IRuntimeClasspathbntry[] resolveClasspath(IRuntimeClasspathEntry[] entries, IL¢
List all = new ArrayList(entries.length);
for (int 1 = @; 1 < entries.length; i++) {
switch (entries[i].getType()) {
case IRuntimeClasspathEntry.PROJECT:
1 project resolves to itself f purce lookup (rather than the cl
all.add(entries[i]);
break;
case IRuntimeClasspathEntry. OTHER:
IRuntimeClasspathEntryZ entry = (IRuntime(lasspathEntry2)entries[i];
String typeld = entry.getTypeld();
IRuntimeClasspathEntry[] res = null;
if (typeld.equals(DefaultProjectClasspathEntry. TYPE_ID)) {
add the resolved children of the project

IRuntimeClasspathEntry[] children = entry.getRuntimeClasspathEnt
res = JavaRuntime. resolveSourcelookupPath(children, configuratio

ko) m

“[...] all changes to resolveClasspath() resulted in later fixes.”




Who knows about this2 Who should fix it

[Girba et al., 2005]
[Anvik et al., 2006]

Takeover Bug-fix
by the Green author by the Yellow author

Monologue Familiarization
of the Green author of the Blue author

Teamwork

Expansion Edit
between the Green and Red authors

of the Blue author by the Green author

“We have reached precision levels [on bug assignment] of 57% and
64% on the Eclipse and Firefox development projects respectively.”




rogrammers who changed X also changed ...
[Zimmermann et al., 2004]
[Gall et al., 1998]

Java - Eclipse Platform B@@

File Edit Source Refactor MNavigate Search Project Run  Window Help
B BHEa| - X ® D] 9 &K B ¥ 8

X

N *ComparePreferenceP.

public final OverlayPreferenceStore.OverlayKey[] ne' OverlayPreferenceStore. Overlaylk a8l
new OverlayPreferenceStore. OverlayKey(OverlayP ceStore . BOOLEAN, OPEN_STRUCTURE_COM

new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, SYNCHRONIZE SCROLL

new OverlayPreferenceStore. OverlayKey(OverlayPreferenceStore BOOLEAN, SHOW_PSEUDO_CONFLI

new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, INITIALLY_SHOW_ANC

new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, SHOUW_ HORE IlIFO)

new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, IGNORE_WHITESPACE)

new OverlayPreferenceStore. OverlayKey(OverlayPreferenceStore.  BOOLEAN, PREF_SAVE_ALL EDIT

2= Ts, Package Explorer v X
By S
+ 4] CompareEdkorCantributor.jav A
J + @] CompareMessages. java
| ‘ + CompareNavigator .java

AR [J) ComparePreferencePage. jave

A) The user inserts a
new preference into
the field fKeys[]

¥ NEW_PREFERENCE

new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, NEW_PREFERENCE).

new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore STRING, AbstractTextEditor.
new OverlayPreferenceStore. OverlayKey(OverlayPreferenceStore BOOLEAN. AbstractTextEditor

8 nev OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, USE_SPLINES)
OPEN_STRUCTURE_C new OverlayPreferenceStore. Overlayl(ay(OverlayPreferenceStore BOOLEAN, USE_SINGLE LINE),
VPREF_SAVE_ALL_EDI'I new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore.  BOOLEAN, USE_RESOLVE_UI)

§F pREFIX

8F sHOW_MORE_INFO
¥ SHOW_PSEUDO_CON public static voidlinitDefaults(IPreferenceStore store) J{
F SYNCHRONIZE ScRO store. setDefault{UmJ_ - " "
store . setDefault (SYNCHRONIZE_SCROLLING. true):
B) ROSE suggests store setDefault (SHOW_PSEUDO_CONFLICTS. false):
locations for further store.setDefault(INITIALLY_SHOW_ANCESTOR_PANE, false):
store setDefault (SHOU_MORE_INFO, false);
Cl.Tna(?tlgOensl n?tge}r;ﬁlts store.setDefault (IGNORE_VHITESPACE, false):
f 0 store setDefault(PREF_CAVE_ALL_EDITORS. false):
— store.setDefaul t (USE_SPLINES, false
o fChee store setDefault (USE_SINGLE_LINE, true): ™
< >
o fCompare
o freys | @ Related Changes L2l v x
o fOverlayStore - 3
o fPreferenceChangelis L | File | Support | Confidence |
o fPreviewViewsr J] initDef aults{IPreferenceStore store ComparePreferencePage.java 8 1.0
& ComparePreferenceP: org.eclipse.compare/plugin, properties plugin.properties 7 0.875
® addCheckBox(Compos 9] org.edlipse . compare/buildnotes_compare. html buildnotes_compare. html 6 0.75
> createContents{Comp 0] TextMergeViewer(Composite parent, int style, CompareConfiguration configuration) TextMergeViewer . java 6 0.75
m createGeneralPage(Cc @ propertyChange(PropertyChangeEvent event) TextMergeViewer  java 6 0.75
m createPreviewer(Comy @ createGeneraPage(Composite parent) ComparePreferencePage.java S 0.625
m createTextCompareP: LJ] createTextComparePage{ Composite parent) ComparePreferencePage.java S 0.625
© dispose() [9) handleDispose{DisposeEvent event) TextMergeViewer java 4 0.5
& inibTtarkhanch) ™
< > Tasks Console Related Changes
Writable Insert 89:5

Change coupling uncovers potentially hidden relationships

Shppingorder




Honorable mentions

Refactoring Detection
Refactoring-aware evolution
Clone analysis

Class hierarchy analysis
Framework evolution
Package repositories analysis
Automatic code formatting
Concern mining

Licensing Issues

[Weil3gerber et al., 2006] [Dig et al., 2006]
[Henkel et al., 2003][Dig et al., 2007]

[Kim et al., 2005]

[Girba et al., 2005

[Dagenais et al., 2008][Schéfer et al., 2008]
[Gonzalez-Barahona et al., 2009]

[Reiss, 2007]

[Breu et al., 2006]

[German et al., 2009]

[REVEAL, 2004-2022]







SqueakSource

Projects Members

Actions Home

RSS feed
Register Member Welcome to SqueakSource, the smart Monticello code-reposit Pharo. To get started register your personal account and

Register Group create any number of projects to host on our server. You'll immediately get all the necessary permissions to create and manage your
Register Project account, projects and versions. Detailed instructions can be found on the Help page.

Authentication This service is brought to you for free: it is backed up daily. Still, please make sure that you have your own proper backups and note that
Login we cannot give any accessibility guarantees. However, if you wish you can set up your own SqueakSource server. It is self-hosted and can
be downloaded from SqueakMap.

Please report any problems or suggestions to the Squeak Mailing-List or the Pharo Mailing-List. Enjoy!
We gratefully acknowledge the support of the Software Composition Group and the University of Bern for hosting this service.

Statistics

Members 527252

Recehtly Joined: Brian Rogers, Ming Xun Huang, Andreas Pauley, Nicolas Paez, ...
Most Active: Fernando Olivero, Romain Robbes, Tudor Girba, Toon Verwaest, ...

Pro‘lects !2261 t

Recently PBE Lights Out Game, Quinto done light, Tesseract Trainer, ST-Image, ...
Created:

Recently Used: Pharolnbox, Pharolnbox, Pharolnbox, Pharolnbox, ...

Most Active: Gaucho, PinocchioVM, Ecco, Pharo, ...

Most Downloads: Pharo, Seaside, Seaside 3.0, Magma Tester, ...

XHTML | CSS | RSS 9 August 2010




Monticello = SVYN for Pharo ...

-
- ale b S Yy

¥ @ EcoProjectVersion class Ecco (Ecco-RomainRobbes.99)
& cacheMCVersionFor: Modified * Ecco (Ecco-RomainRobbes.99)
& initialize I 4

& mcVersionFor:
&) EcoProjectVersion misses := misses + 1.

... but better!




Refactory, 2003 - 2004

34 versions
200+ classes

[ Refactorv-md.3.7.32 (4/18/2004 |

Refactorv-md.3.8.3 (4/19/2004

[ Refactorv-md.3.7.31 (4/17/2004 | Refactorv-rr.31 (4/19/2004

| Refactorv-md.3.8.2 (4/18/2004 |

[ Refactorv-md.3.8.1 (4/18/2004 |

| Refactorv-md.29 (4/5/2004! |

| Refactorv-md.28 (4/5/2004' |

[ Refactorv-md.27 (3/29/2004’ |

Refactorv-rr.30(4/13/2004 ] |

Refactorv-md.26 (3/2/2004

Refactorv-md.25 (2/14/2004’

Refactorv-md.24 (2/14/2004

Refactorv-md.23 (2/14/2004

Refactorv-dvf.22 (11/8/2003'




Refactorv-md.3.7.36(12/2/2004’

Refactorv-md.3.9.6(12/11/2004’

Refactorv-md.3.8.12 (12/21/2004'

Refactorv-md.3.7.35 (11/27/2004!

Refactorv-md.3.9.5 (12/2/2004'

Refactorv-md.3.8.11 (12/2/2004’

Refactorv-md.3.7 34 (11/24/2004

Refactorv-md.3.9.4 (11/26/2004’

Refactorv-md.3.8.10(11/26/2004'

Refactorv-md.3.9.3 (11/19/2004’

Refactorv-md.3§0 (11/26/2004'

Refactorv-md.3.9.2 (11/18/2004:

Refactorv-md.3.8.9(11/19/2004!

Refactorv-md.3.8.8 (11/17/2004!

Refactorv-md.392 (11/18/2004!

Refactorv-md.B-AQ.l 11/18/2004'

Refactorv-md.3.8.7 (11/17/2004:

— |

Refactorv-md 386 (9/23/2004

Refactorv-md.B".B .5 (8/26/2004!




Squeaksource, 2003 - 2010

2,500+ developers
2,000+ projects
50,000+ versions
50,000+ classes







