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Chapters System Website Programming 
Language

Initial 
Available 
Release

Development Mailing ListDevelopment Mailing List
Chapters System Website Programming 

Language

Initial 
Available 
Release Name Inception

4, 7, 8, 9 Argouml http://argouml.tigris.org/ Java Apr 1999 org.tigris.argouml.dev Jan 2000

4 Augeas http://augeas.net/ C Dec 2007 com.redhat.augeas-devel Feb 2008

4 Away3d http://away3d.com/ ActionScript Mar 2007 com.googlegroups.away3d-dev May 2007

5 Equinox http://www.eclipse.org/equinox/ Java Feb 2003 org.eclipse.equinox-dev Feb 2003

4, 6, 7, 8, 9 Freenet https://freenetproject.org/ Java Mar 2000 org.freenetproject.devl Apr 2000

4 Habari http://www.habariproject.org/ PHP Apr 2007 com.googlegroups.habari-dev Oct 2006

5 Jackrabbit http://jackrabbit.apache.org/ Java Sep 2004 org.apache.jackrabbit.dev Sep 2004

4, 7, 9 JMeter http://jmeter.apache.org/ Java Mar 2001 org.apache.jakarta.jmeter-dev Feb 2001

5, 10 Lucene http://lucene.apache.org/ Java Sep 2001 org.apache.lucene.java-dev Sep 2001

5 Maven http://maven.apache.org/ Java Sep 2003 org.apache.maven.dev Nov 2002

6, 7, 8, 9 Mina http://mina.apache.org/ Java Nov 2006 org.apache.mina.dev Jan 2006

7 OpenJPA http://openjpa.apache.org/ Java Aug 2007 org.apache.openjpa.dev May 2006
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http://www.ecma-international.org/publications/standards/Ecma-262.htm
http://www.apache.org/licenses/LICENSE-2.0.html
http://www.osgi.org/Specifications/HomePage
http://www.gnu.org/licenses/gpl.html
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Benchmark System Programming 
Language

EmailsEmailsEmailsEmails
Benchmark System Programming 

Language Population SampleSampleSampleBenchmark System Programming 
Language Population

Size Confidence Error
B1 ArgoUML 0.28 Java 29,024 3,000 95% 1.7%

B2 ArgoUML Java 29,112 355 95% 5.0%
B2 Freenet Java 26,412 379 95% 5.0%
B2 JMeter Java 20,554 380 95% 5.0%
B2 Away3D ActionScript 9,757 370 95% 5.0%
B2 Habari PHP 13,095 374 95% 5.0%
B2 Augeas C 2,219 281 95% 5.0%
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Benchmark System Number of 
Releases

Number of EntitiesNumber of EntitiesNumber of EntitiesBenchmark System Number of 
Releases First release Last Release Total

B1 ArgoUML 0.28 1 n/a 2,197 2,197

B2 ArgoUML 11 906 2,396 18,252
B2 Freenet 30 822 2,026 37,878
B2 JMeter 20 16 906 11,105
B2 Away3D 9 132 465 2,351
B2 Habari 12 20 124 1,105
B2 Augeas 17 60 675 8,042

ExampleClass.java

1 package examplePackage;
2
3 public class ExampleClass {
4   public ExampleClass() { ... }
5   class ExampleInClass {
6      ExampleInClass() { ... }
7      int aInnerMethod(int a) { ... }
8   }
9   void method1() { ... }
10  int method2() { ... } 
11  public method3(int x, int y) { ... }
12 }

file: ExampleClass.Java
package: examplePackage
enclosingClass: -
enclosedClasses: ExampleInClass
declarationStart: 26
declarationStop: 284

ExampleClass

file: ExampleClass.Java
package: examplePackage
enclosingClass: ExampleClass
enclosedClasses: -
declarationStart: 88
declarationStop: 193

ExampleInClass
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We're trying to implement support in ArgoEclipse for reverse engineering which means that we need to deal with the 
PluggableImport interface. It doesn't really make sense to modify that interface because it is deprecated, but I can't 
figure out what replaces it. The comments say to register with org.argouml.uml.reveng.Import but that class has no 
registration method. Additionally, it itself depends on the deprecated PluggableImport interface.

On the code generation side of things, Generator2 has been deprecated in favor of CodeGenerator, but they don't 
appear to have equivalent functionality, so I don't understand how this is meant to work.

Are there examples of modules which have been converted to the new structure? Is there a design discussion 
somewhere which describes how to convert old style modules to new style modules?

A related issue is GUI independence. I don't really see any reason that the language modules need to be dependent 
on a GUI. They really only need to know about source modules, the UML model, and some configuration settings. The 
settings that they need are pretty simple (things like boolean values, integers, strings), so it seems like overkill to make 
them construct their own settings dialogs. This also unnecessarily couples them to the GUI.

Who's working on this stuff? I'm happy to help if I can get an idea of what the design direction is.

Tom

What replaces PluggableImport and Generator2? (and other language module questions)
Tom Morris tfmo...@gmail.com
September 23, 2006 - 13:12:51
rinjvef6xmcootka

1

2a

2b

3
4

5

'EMEQA¯NQ�

#NDE'EMEQA¯NQ 'EMEQA¯NQ�

-NDEK
NQG�AQGNSLK�LNDEK



a m

#KARR.ALE

NQG�AQGNSLK�LNDEK�-NDEK

-NDEK
#NDE'EMEQA¯NQ 'EMEQA¯NQ�

'5) NQG�AQGNSLK�SI�'5)

'EMEQA¯NQ



JATA CKARR

-NDEK
-NDEK&ACADE

NQG�AQGNSLK
NQG�

NQG�AQGNSLK�

QETEMG�)LONQ¯

� ��
	�<R	
� ��BEGIMMIMG NF OAC¬AGE���Y<<Y�		�
� �KAR« OAQ« NF OAC¬AGE���Y<<Y�	
� �EM«I«© MALE�
� �<��JATAYCKARRYCRYHYCYOHOYAR	Y;�OSMC¯�=Y<R	
� ��
	

�CKARR�MALE�

NQG�AQGNSLK�AOOKICA¯INM�-AIM



� ��
	�<R	
� �NQG��Y<<Y�	AQGNSLK��Y<<Y�		�
� AOOKICA¯INM��Y<<Y�	
� -AIM�<��JATAYCKARR	Y;�OSMC¯�=Y<R	
� ��
	

· a
m

Θ(a)

m O(m · a)

m O(m)

O(a3)

m a3

a3

O(m+ a3)



� ��
	
� ��<R	Y��OAC¬AGE���Y<<Y�			
� �CKARR MALE�
� �<��JATAYCKARRYCRYHYCYOHOYAR	Y;�OSMC¯�=Y<R	
� ��
	

� ��
	
� ��<R	Y
� �NQG��Y<<Y�	AQGNSLK��Y<<Y�	AOOKICA¯INM��Y<<Y�			
� -AIM�<��JATAYCKARR	Y;�OSMC¯�=Y<R	��
	

'5)

·



4EV¯

Extract name 
from artifact

Loose match
(e.g., Artifact name 

case sensitive)

Can it have 
other 

meanings?

yes

no

Strict match
(e.g. Strict regular 

expression)

UNQDR

H¯¯O���EM�UI°IOEDIA�NQG�UI°I�7NQDR?�5MIV	

http://en.wikipedia.org/wiki/Words_(Unix)


·

%VOKNQEQ4QEE
EVOKNQEQ ¯QEE

0'-,0AQREQ #36

0AQREQ
0AQREQ

)MI¯
)MI¯IAKIWA¯INM )MI¯IAK

-NDEKKEQ



·

O(a ·m) O(t+m3)

O(a+m) m
a

O(a ·m)
a t

O(a3) O(t)



A

B
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D

E

F

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Recall

Precision

Approach Precision Recall F-measure
A Artifact name, case insensitive 0.09 0.70 0.16
B Artifact name, case sensitive 0.33 0.69 0.46
C Strict regular expression, case insensitive 0.94 0.10 0.18
D Loose regular expression, case sensitive 0.45 0.54 0.49
E Mixed, with dictionary, case sensitive 0.57 0.62 0.60
F Mixed, with CamelCase, case sensitive 0.63 0.62 0.62
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System Vector Space Model, tf-idfVector Space Model, tf-idfVector Space Model, tf-idf Latent Semantic IndexingLatent Semantic IndexingLatent Semantic IndexingSystem
Precision Recall F-Measure Precision Recall F-Measure

ArgoUML 0.25 0.34 0.29 0.60 0.48 0.53
Freenet 0.15 0.25 0.19 0.62 0.43 0.51
JMeter 0.21 0.34 0.26 0.52 0.40 0.45
Away3D 0.35 0.31 0.33 0.35 0.33 0.34
Habari 0.34 0.39 0.36 0.36 0.41 0.38
Augeas 0.10 0.20 0.14 0.10 0.28 0.14

System Artifact Name, case sensitiveArtifact Name, case sensitiveArtifact Name, case sensitive Mixed, with regular expressionMixed, with regular expressionMixed, with regular expression Mixed, with new regular expressionMixed, with new regular expressionMixed, with new regular expressionSystem
Precision Recall F-Measure Precision Recall F-Measure Precision Recall F-Measure

ArgoUML 0.27 0.68 0.38 0.64 0.61 0.63 0.35 0.68 0.46
Freenet 0.17 0.70 0.27 0.59 0.59 0.59 0.27 0.69 0.39
JMeter 0.15 0.73 0.25 0.59 0.65 0.62 0.30 0.72 0.42
Away3D 0.32 0.74 0.44 0.40 0.54 0.46 0.41 0.72 0.52
Habari 0.40 0.41 0.41 0.83 0.09 0.17 0.49 0.38 0.43
Augeas 0.09 0.72 0.15 0.14 0.02 0.04 0.15 0.64 0.24
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CK MetricsCK Metrics Other OO MetricsOther OO Metrics
Name Description Name Description
WMC Weighted Method Count FanIn Number of classes referencing the class

DIT Depth of Inheritance Tree FanOut Number of classes referenced by the class
RFC Response For Class NOA Number of attributes
NOC Number of Children NOPA Number of public attributes
CBO Coupling Between Objects NOPRA Number of private attributes

LCOM Lack of Cohesion in Methods NOAI Number of attributes inherited
LOC Number of lines of code

Change MetricsChange Metrics NOM Number of methods
Name Description NOPM Number of public methods

NR Number of revisions NOPRM Number of private methods
NFIX Number of times file was involved in bug-fixing NOMI Number of methods inherited

CHGSET Change set size (max and avg)
NREF Number of times file has been refactored

NAUTH Number of authors who committed the file
AGE Age of a file

ONOSKAQI¯­�LE¯QICR
EV¯QAC¯NQ

Popularity MetricsPopularity Metrics
Name Description

POP-NOM Number of emails
POP-NOT Number of threads
POP-NOA Number of authors

POP-NOCM Number of characters in email
POP-NOMT Number of emails in thread
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System Classes EmailsEmails DefectsDefectsSystem Classes
Total Linked Timeframe Amount

Equinox 439 5,575 2,383 Feb 2003 - Jun 2008 1,554

Jackrabbit 1,913 11,901 3,358
Sep 2004 - Dec 2008 674

Jackrabbit 1,913 11,901 3,358
Sep 2004 - Aug 2009 975

Lucene 1,279 17,537 8,800
Oct 2001 - May 2008 751

Lucene 1,279 17,537 8,800
Oct 2001 - Sep 2009 1,274

Maven 301 65,601 4,616
Apr 2004 - Sep 2008 507

Maven 301 65,601 4,616
Apr 2004 - Aug 2009 616

rprs rspm

rspm rprs

rprs rspm

rprs



System POP-NOMPOP-NOM POP-NOCMPOP-NOCM POP-NOTPOP-NOT POP-NOTMPOP-NOTM POP-NOAPOP-NOA LOCLOCSystem
rspm rprs rspm rprs rspm rprs rspm rprs rspm rprs rspm rprs

Equinox 0.52 0.51 0.52 0.42 0.53 0.54 0.52 0.48 0.53 0.50 0.73 0.80
Jackrabbit 0.23 0.35 0.22 0.36 0.24 0.36 0.23 -0.02 0.23 0.34 0.27 0.54
Lucene 0.41 0.63 0.38 0.57 0.41 0.57 0.42 0.68 0.41 0.54 0.17 0.38
Maven 0.44 0.81 0.39 0.78 0.46 0.78 0.44 0.81 0.45 0.78 0.35 0.78

rspm rprs

,/#
0/0


./4-
0/0
./4



R2 R2

R2

R2

R2

R2

p < 0.01

R2

R2

R2 Rspm Rspm

R2



Metrics R2 adjR2 adjR2 adjR2 adjR2 adj RspearmanRspearmanRspearmanRspearmanRspearmanMetrics
Equinox Jackrabbit Lucene Maven Avg Equinox Jackrabbit Lucene Maven Avg

All Popularity Metrics 0.23 0.00 0.31 0.55 0.27 0.43 0.04 0.27 0.52 0.32

All Change Metrics 0.55 0.06 0.43 0.71 0.44 0.54 0.30 0.36 0.62 0.45
All C.M. + POP-NOM 0.56 0.06 0.43 0.71 0.44 0.53 0.32 0.38 0.69 0.48

All C.M. + POP-NOCM 0.58 0.06 0.43 0.70 0.44 0.57 0.31 0.43 0.60 0.48
All C.M. + POP-NOT 0.56 0.06 0.43 0.71 0.44 0.54 0.31 0.39 0.59 0.46
All C.M. + POP-NOMT 0.56 0.06 0.43 0.70 0.44 0.53 0.29 0.41 0.60 0.46
All C.M. + POP-NOA 0.56 0.06 0.43 0.70 0.44 0.58 0.29 0.37 0.43 0.42
All C.M. + All POP 0.61 0.06 0.45 0.71 0.46 0.52 0.30 0.38 0.43 0.41
Improvement 11% 0% +5% 0% +4% +7% +7% +19% +11% +11%

Source Code Metrics 0.61 0.03 0.27 0.42 0.33 0.51 0.17 0.31 0.52 0.38
S.C.M. + POP-NOM 0.62 0.03 0.33 0.59 0.39 0.53 0.14 0.35 0.52 0.38
S.C.M. + POP-NOCM 0.62 0.04 0.32 0.56 0.38 0.51 0.15 0.36 0.60 0.41
S.C.M. + POP-NOT 0.61 0.03 0.31 0.57 0.38 0.49 0.15 0.38 0.52 0.38
S.C.M. + POP-NOMT 0.62 0.03 0.35 0.60 0.40 0.55 0.14 0.33 0.43 0.36
S.C.M. + POP-NOA 0.61 0.04 0.30 0.56 0.38 0.53 0.12 0.38 0.70 0.43

S.C.M. + All POP 0.62 0.03 0.37 0.61 0.41 0.58 0.14 0.32 0.52 0.39
Improvement  +2% +25% +37% +45% +27% +14% -0.12 +23% +35% +15%

CK Metrics 0.54 0.01 0.39 0.28 0.31 0.51 0.13 0.36 0.60 0.40
CK + POP-NOM 0.56 0.02 0.40 0.54 0.38 0.48 0.13 0.35 0.69 0.41

CK + POP-NOCM 0.57 0.02 0.40 0.50 0.37 0.50 0.17 0.33 0.42 0.35
CK + POP-NOT 0.56 0.01 0.40 0.51 0.37 0.53 0.13 0.34 0.52 0.38
CK + POP-NOMT 0.57 0.01 0.40 0.56 0.39 0.52 0.14 0.25 0.49 0.35
CK + POP-NOA 0.56 0.02 0.40 0.51 0.37 0.52 0.14 0.41 0.53 0.40
CK + All POP 0.57 0.02 0.42 0.58 0.40 0.51 0.16 0.30 0.52 0.37
Improvement  +6% +50% +8% +107% +43% +4% +31% +14% +15% +16%

All Source Code Metrics 0.66 0.04 0.44 0.45 0.40 0.48 0.15 0.35 0.36 0.33
All S.C.M. + POP-NOM 0.67 0.04 0.45 0.60 0.44 0.59 0.15 0.34 0.62 0.43

All S.C.M. + POP-NOCM 0.66 0.04 0.45 0.56 0.43 0.51 0.16 0.30 0.31 0.32
All S.C.M. + POP-NOT 0.66 0.04 0.44 0.57 0.43 0.50 0.14 0.35 0.52 0.38
All S.C.M. + POP-NOMT 0.67 0.04 0.44 0.62 0.44 0.53 0.14 0.35 0.34 0.34
All S.C.M. + POP-NOA 0.66 0.04 0.44 0.57 0.43 0.51 0.15 0.34 0.43 0.36
All S.C.M. + All POP 0.67 0.04 0.46 0.63 0.45 0.51 0.16 0.33 0.52 0.38
Improvement  +2% 0% +5% +40% +12% +23% +7% +0% +72% +26%
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H¯¯O���CNSCHDB�AOACHE�NQG�

http://couchdb.apache.org/
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H¯¯O���KABR�GNNGKE�CNL�OAOEQR�LAOQEDSCE�H¯LK

http://labs.google.com/papers/mapreduce.html
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Mina
architecture

IO Handler

IO Session
IO Service

IO FilterChain

IO Filter
Remote

Peer

1,139 2,255 416 487 341Component
Popularity
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WriteMap

Default-
ExceptionMonitor

ExceptionMonitor

ExpirationListener

ExpiringMap

IdentityHashSet
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CacheMap

LazyInitializer

Log4j-
XmlFormatter

MapBackedSet

NamePreserving-
Runnable

Synchronized-
Queue

Transform
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NQG�AOACHE�LIMA�S¯IK�%VCEO¯INM-NMI¯NQ

Revision Date Author Revision Date Author
995776 Oct 2010 elecharny 671827 Jun 2008 jvermillard
900040 Jan 2010 elecharny 576217 Sep 2007 trustin
783334 Jun 2009 elecharny 565669 Aug 2007 trustin
774593 May 2009 elecharny 555855 Jul 2007 trustin
678335 Jul 2008 mwebb 497314 Jan 2007 trustin
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http://jazz.net/














System
EmailsEmailsEmailsEmails

System PopulationPopulation SampleSampleSystem
Size Filtered Size With Code

ArgoUML 24,876 24,876 379 48
Freenet 22,095 22,095 378 35
JMeter 21,637 9,810 370 105
Mina 18,565 21,869 374 101

OpenJPA 14,992 6,328 363 97

0NOSKA¯INM
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f ± 5

CNDE� RMIO

OE¯R

CNDE
RMIOOE¯R -AIM

ADD�,ABEKKED,A­NS¯�GE¯3EOEQA¯NQ�		�



� (I "NB�
� ) HATE SRED RUIDGE¯ TEQRINM ADD�,ABEKKED,A¬NS®�GE®3EOEQA®NQ�		� FQNL
� NQG�AQGNSLK�SLK�SI�,ABEKKED,A©NS« EAQKIEQ AMD I¯ UNQ°ED FIME�
� 4HEQE IR AMN¯HEQ CKARR ,ABEKKED,A­NS¯ IM NQG�«IGQIR�RUIDGE«R ¯HA¯ HAR

LE¯HND
� GE«3EOEQA«NQ�	� BS¯ I¯ AKRN DNER MN¯ UNQ°�
� (NUETEQ� AF¯EQ ¯QAMRFEQ ¯N MEU !QGN5-, TEQRINM ¯HEQE UAR MN EQQNQ
� IM CNDE� BS¯ EKELEM¯R UEQE MN¯ AQQAMGED IM ¯UN CNKSLMR AM­ LNQE�
� (EQE IR OAQ¯ NF ¯HE CNDE ) HATE ILOKELEM¯ED�

� ILONQ® JATAV�RUIMG�)LAGE)CNM

�� OQITA®E R®A®IC 3®QIMG NQIEM®A®INM �
�� #NMFIGSQA®INM�GE®3®QIMG�#NMFIGSQA®INM
�� �LA¯E+E¬��KA¬NS®�� �®ABDNCSLEM®A®INM�		�

�� ��LA¬E MEU CNKSLM UI«H ,ABEKKED,A©NS«
�� ADD�,ABEKKED,A¬NS®�GE®3EOEQA®NQ�		�

�� CNMREPSEMCER � MEU 5-,4EV®!QEA��
�� MEU
�� 5-,-NDEK%KELEM®6AKSE�$EO®HR!QGN�#/.3%15%.#%3?4!'		�

�� #NSKD ­NS HEKO LE� OKEARE�

�� 4HAM°R�
�� :NQAM
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� ) HATE SRED RUIDGE¯ TEQRINM ADD�,ABEKKED,A¬NS®�GE®3EOEQA®NQ�		� FQNL
� NQG�AQGNSLK�SLK�SI�,ABEKKED,A©NS« EAQKIEQ AMD I¯ UNQ°ED FIME�

FNQ
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;���=

� ADD�,ABEKKED,A¬NS®�GE®3EOEQA®NQ�		� FQNL

;���=

� ILONQ® JATAV�RUIMG�)LAGE)CNM

�� OQITA®E R®A®IC 3®QIMG NQIEM®A®INM �
�� #NMFIGSQA®INM�GE®3®QIMG�#NMFIGSQA®INM
�� �LA¯E+E¬��KA¬NS®�� �®ABDNCSLEM®A®INM�		�

;���=

�� ADD�,ABEKKED,A¬NS®�GE®3EOEQA®NQ�		�

�� CNMREPSEMCER � MEU 5-,4EV®!QEA��
�� MEU
�� 5-,-NDEK%KELEM®6AKSE�$EO®HR!QGN�#/.3%15%.#%3?4!'		�

;���=

FNN� BNN� BNN�FNN�
FNN �FNN�

System Precision Recall F-Measure
ArgoUML 0.92 0.71 0.80
Freenet 0.97 0.91 0.94
JMeter 0.91 0.96 0.94
Mina 1.00 0.80 0.89

OpenJPA 0.89 0.88 0.88
Average 0.94 0.85 0.89
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System Threshold Precision Recall F-Measure

ArgoUML 1 0.11 1.00 0.20ArgoUML
4 0.19 0.62 0.29

Freenet 1 0.05 0.99 0.09Freenet
5 0.17 0.40 0.24

JMeter 1 0.22 0.98 0.35

Mina 1 0.14 0.98 0.25Mina
4 0.30 0.58 0.40

OpenJPA 1 0.16 0.95 0.28OpenJPA
4 0.25 0.66 0.36

Average 1 0.14 0.98 0.24Average
best 0.22 0.65 0.33

System Precision Recall F-Measure
ArgoUML 0.93 0.89 0.91
Freenet 0.94 0.88 0.91
JMeter 0.97 0.86 0.91
Mina 0.90 0.84 0.87

OpenJPA 0.93 0.73 0.82
Average 0.93 0.84 0.88

OSBKIC�CKARR
&NN�	



System Precision Recall F-Measure
ArgoUML 0.74 0.91 0.81
Freenet 0.60 0.90 0.72
JMeter 0.94 0.91 0.93
Mina 0.80 0.89 0.85

OpenJPA 0.77 0.74 0.75
Average 0.77 0.87 0.81

� QELNTE�,ABEKKED,A¬NS®�GE®3EOEQA®NQ�		�
� A¯ NQG�AOACHE�LATEM�-ATEM�DN%VECS®E�$EFASK®-ATEM�JATA����	
� � ADD�,ABEKKED,A¬NS®�GE®3EOEQA®NQ�		�
� 
 QELNTE�,ABEKKED,A¬NS®�GE®3EOEQA®NQ�		�

A¯
� 




Method Precision Recall F-Measure

email classificationemail classificationemail classificationemail classification
Special characters and keywords 0.24 0.97 0.37
End of lines and reg. exp. 0.94 0.85 0.89

line classificationline classificationline classificationline classification
Special characters and keywords 0.14 0.98 0.24
End of lines and reg. exp. 0.93 0.84 0.88
Beginning of block 0.77 0.87 0.81





H¯¯O���LIKEQ�IMF�SRI�CH�CNDE

http://miler.inf.usi.ch/code






� "ECASRE NF OQNBKELR UI¯H źAQGN(NLEź KNCA¯INM� ) ILONQ¯ED
� JATA�ME®�52,$ECNDEQ AMD ADDED ¯HE KIME
� 52,$ECNDEQ�DECNDE�AQGN(NLE	� JSR¯ BEKNU ¯HIR NME�
� OSBKIC TNID KNAD-NDSKER&QNL$IQ�3®QIMG DIQ	 IM -NDSKE,NADEQ�JATA�
�
� !MN¯HEQ OQNBKEL IM -NDSKE,NADEQ�
� RIMCE ¯HE CNN°BNN° EVOKAIMR HNU ¯N LA°E A 0KSGGABKE$IAGQAL �¯HA¯�R
� EVAC¯K­ UHA¯ ) AL DNIMG� RN ) EV¯EMD ¯HIR CKARR	� ) HATE MN¯ FNSMD
� UHEQE ¯HE *-EMS)®EL QE¯SQMED B­ LE¯HND GE®$IAGQAL-EMS)®EL�	 IM
� 0KSGGABKE$IAGQAL IR A¯¯ACHED IM !QGN LEMSR� )¯ REELR ¯HIR IR MN¯ ­E¯

�� ILOKELEM¯ED� ETEM ¯HNSGH 0KSGGABKE$IAGQALR ILOKELEM®R $IAGQAL�
��
�� 3N ) HATE ADDED ¯HNRE KIMER�
�� TNID AOOEMD�0KSGGABKE$IAGQAL A-NDSKE	 X
�� 0QNJEC®"QNUREQ�4HE)MR®AMCE
�� �AOOEMD0KSGGABKE$IAGQAL��0KSGGABKE$IAGQAL	A-NDSKE	� Z
��
�� /F CNSQRE� RSCH LNDIFICA¯INMR LSR¯ BE QEFKEC¯ED IM 0QNJEC®"QNUREQ�







� A → A+A Y A ∗A Y x

�
���

A A

A A A A

2         *         1         +         3                    2         *         1         +         3

A

A A

A
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+ ∗



OSBKIC
OSBKIC� CKARR� 4QEE�	�



� � #,!33?.!-% �
� AQEA
IM
FIKE�źEVALOKE$NCSLEM¯ź� AQEA��� �� �� ��� ��� ��		 �
� JATA�ME¯�52,$ECNDEQ 	
�
� � -%4(/$?).6/#!4)/. �
� AQEA
IM
FIKE�źEVALOKE$NCSLEM¯ź� AQEA��� �� �� ��� ��� ��		 �
� 52,$ECNDEQ�DECNDE�AQGN(NLE	� 	
�
� � -%4(/$?$%#,!2!4)/. �
� AQEA
IM
FIKE�źEVALOKE$NCSLEM¯ź� AQEA���� �� ��� ��� ���� ���		 �
� TNID AOOEMD�0KSGGABKE$IAGQAL A-NDSKE	 X

�� 0QNJEC¯"QNUREQ�4HE)MR¯AMCE
�� �AOOEMD0KSGGABKE$IAGQAL��0KSGGABKE$IAGQAL	A-NDSKE	� Z 	

lhs ::= rhs rhs→ lhs

� -NDIFIEQ
 -E¯HND2ER -E¯HND$ECKAQA¯NQ 4HQNUR� → -E¯HND(EADEQ

-E¯HND(EADEQ →

4HQNUR

-NDIFIEQ

4HQNUR



-E¯HND$ECKAQA¯INM

�� TNID AOOEMD�0KSGGABKE$IAGQAL A-NDSKE	 X
�� 0QNJEC®"QNUREQ�4HE)MR®AMCE
�� �AOOEMD0KSGGABKE$IAGQAL��0KSGGABKE$IAGQAL	A-NDSKE	� Z

� -NDIFIEQ
 -E¯HND2ER -E¯HND$ECKAQA¯NQ 4HQNUR� → -E¯HND(EADEQ
� 4­OE → -E¯HND2ER

4­OE -E¯HND2ER
4­OE -E¯HND2ER

GE¯)M¯EGEQ�	���M
%VOQERRINM



� OSBKIC TNID KNAD-NDSKER&QNL$IQ�3®QIMG DIQ	 IM -NDSKE,NADEQ�JATA�

� -NDIFIEQ
 #NMR¯QSC¯NQ$ECKAQA¯NQ 4HQNUR� → )MCNLOKE¯E#NMR¯QSC¯NQ$ECKAQA¯INM

� /M ������� "NB UQN¯E�
� ;���=
� � OSBKIC CKARR "IC¬CKE X
� �
� � TNID CHAMGE#ADEMCE�IM® MEU6AKSE	 X
� � CADEMCE � MEU6AKSE�
� � Z
� �
� � TNID CHAMGE'EAQ�IM® MEU6AKSE	 X

�� � GEAQ � MEU6AKSE 
 ��
�� � Z
�� "NB ) BEKIETE ­NS RHNSKD CHAMGE ¯HIR LE¯HND ¯N FIV ¯HE BSG�
�� � Z

"IC­CKE



"IC­CKE
CHAMGE#ADEMCE�IM¯	

CHAMGE'EAQ�IM¯	

ILOKELEM¯R $IAGQAL

� źA¯ź �.ALE ź�ź	� )DEM¯IFIEQ ź�ź )DEM¯IFIEQ
� ź�ź ,EV*ATA#KARR&IKE.ALE ,EV*ATA%V¯EMRINM ź�ź $ECILAK)M¯EGEQ,I¯EQAK ź	ź →

*ATA3¯AC°4QACE,IME

� �,EV0AC°AGE0A¯H ,EV0A¯H3EO	� ,EV*ATA#KARR&IKE.ALE ,EV*ATA%V¯EMRINM →
*ATA&IKE.ALE

�JATA �CKARR



Nonterminal Description Nonterminal Description
CompilationUnit Class declaration with package imports  JavaStackTraceLine Stack Trace lines   
ClassDeclaration (In)complete class declaration   IfThenStatement

Conditional BlocksMethodDeclaration (In)complete method declaration IfThenElseStatement Conditional Blocks

ConstructorDeclaration (In)complete constructor declaration TryStatement Try/Catch blocks   
FieldDeclaration Class field declaration  WhileStatement

LoopsMethodInvocation Method invocation   ForStatement Loops
ConstructorInvocation Constructor invocation  DoStatement

Loops

JavaClassName Java Class names   ClassRelationshipFragment Implements/Extends relations   
JavaFileName Java File Names  Block Alone blocks

-E¯HND$ECKAQA¯INM "KNC° )MCNLOKE¯

E$ECKAQA¯INM
-E¯HND$ECKAQA¯INM )MCNLOKE¯E$ECKAQA¯INM "KNC°

� UHEQE ¯HE *-EMS)®EL QE¯SQMED B­ LE¯HND GE®$IAGQAL-EMS)®EL�	 IM

)MCNLOKE¯E-E¯HND$ECKAQA¯INM

IR6AKID3NSQCE

IR6AKID3NSQCE
TNID

� IR6AKID3NSQCE�Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM	 � ®QSE UHEM
� TNID Ÿ-E¯HND$ECKAQA¯INM �� Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM



� IR6AKID3NSQCE�Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM	 � ®QSE UHEM
� Ÿ0QIL4­OE Ÿ-E¯HND$ECKAQA¯INM �� Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM

� IR6AKID3NSQCE�Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM	 � ®QSE UHEM
� Ÿ)DEM¯IFIEQ Ÿ-E¯HND$ECKAQA¯INM �� Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM�
� IR!#KARR.ALE�Ÿ)DEM¯IFIEQ	 �� FAKRE

� EV®QAC®#NDE&QAGLEM®R�Ÿ3NSQCE�Ÿ%V¯QAC¯ED3NSQCE&QAGLEM¯R	
� � Ÿ%V¯QAC¯ED3NSQCE&QAGLEM¯R
� �-E¯HND)MTNCA¯INM � GE®,NCA®INM�Ÿ-E¯HND$ECKAQA¯INM	 �
� Ÿ)DEM¯IFIEQ�		 UHEM
� Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM �� Ÿ3NSQCE�
� Ÿ-E¯HND2ER Ÿ-E¯HND$ECKAQA¯INM �� Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM�
� Ÿ)DEM¯IFIEQ�	 �� Ÿ-E¯HND$ECKAQA¯INM�
� IR6AKID3NSQCE�Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM	 �� FAKRE

-E¯HND)MTNCA¯INM
Ÿ-E¯HND$ECKAQA¯INM

>



�   
���� �����   
� 
�
� OSBKIC TNID AC¯INM0EQFNQLED�!C¯INM%TEM¯ ETEM¯	 X
� RSOEQ�AC¯INM0EQFNQLED�ETEM¯	�
� 
 MEU )LONQ¯�!QGN&QALE�GE¯)MR¯AMCE�		�
� � IF �)LONQ¯EQ-AMAGEQ�GE¯)MR¯AMCE�	�HAR)LONQ¯EQR�		 X
� � MEU )LONQ¯�!QGN&QALE�GE¯)MR¯AMCE�		�
� � Z EKRE X ,/'�IMFN�ź)LONQ¯ RNSQCER DIAKNG MN¯ RHNUMź	� Z
� Z

� A¯ NQG�AOACHE�JLE¯EQ�JSMI¯�*-E¯EQ4ER¯�¯ER¯'5
� )#NLONMEM¯R�*-E¯EQ4ER¯�JATA���	



System EmailsEmailsEmails ResultsResultsSystem
Population with code Sample Precision Recall

ArgoUML 24,876 12% 50 99% 95%

Freenet 22,095 9% 39 99% 97%

Mina 12,869 29% 99 99% 94%



SQK NOEM0QNJEC¯

� !C¯INM/OEM0QNJEC¯�GE¯)MR¯�	�NOEM0QNJEC¯�SQ
� )	�

!C¯INM/OEM0QNJEC¯�GE¯)MR¯�	
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� �)3,!.$�#KARR
� �ID� �	
� �MALE �52,$ECNDEQ�	
� �R¯AQ¯,IME �	
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�� �R¯AQ¯,IME �	
�� �R¯AQ¯#NKSLM �	
�� �EMD,IME �	
�� �EMD#NKSLM ��		

.ALE3OACE #KARR -E¯HND )MHEQI¯AMCE )MTNCA¯INM 0AQALE¯EQ !¯¯QIBS¯E

)3,!.$



-NDSKE,NADEQ
KNAD-NDSKER&QNL%V¯EMRINM$IQ

LIKEQ�IMF�SRI�CH�I,AMDEQ

� OSBKIC TNID KNAD-NDSKER&QNL$IQ�3®QIMG DIQ	 IM -NDSKE,NADEQ�JATA�

KNAD-NDSKER&QNL$IQ
3¯QIMG

� � )-%4(/$?$%#,!2!4)/. �
� AQEA
IM
FIKE�źEVALOKE$NCSLEM¯ź� AQEA��� �� �� ��� ���� ��		 �
� OSBKIC TNID KNAD-NDSKER&QNL$IQ�3¯QIMG DIQ	 	
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� EV®QAC®&AC®R�Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM�
� QERSK®�Ÿ&AC¯R�Ÿ&AC¯)$	�
� Ÿ,NCA¯INM	
� � QERSK® �Ÿ&AC¯R Ÿ&AC¯R�
� �)3,!.$�-E¯HND
� �ID� Ÿ&AC¯)$�	
� �IR#NMR¯QSC¯NQ FAKRE	
� �RIGMA¯SQE ®N3IGMA®SQE�Ÿ)DEM¯IFIEQ�Ÿ&0AQALR		
� �MALE ®N3®QIMG�Ÿ)DEM¯IFIEQ		

�� GE®-NDIFIEQ!®®QIBS®ER�Ÿ-NDIFIEQR	
�� �DECKAQED4­OE �IDQEF� Ÿ&AC¯)$�		
�� Ÿ&AC¯R��Ÿ&AC¯)$�	
�� UHEM Ÿ-NDIFIEQR Ÿ-E¯HND2ER Ÿ)DEM¯IFIEQ�Ÿ&0AQALR	
�� �� Ÿ)MCNLOKE¯E-E¯HND$ECKAQA¯INM�
�� QERSK®�Ÿ&AC¯R��Ÿ&AC¯)$�	 ��
�� EV®QAC®24&AC®R�Ÿ-E¯HND2ER�QERSK®� �Ÿ&AC¯)$��	�Ÿ,NCA¯INM	
�� QERSK®�Ÿ&AC¯R��Ÿ&AC¯)$�	 ��
�� EV®QAC®&AC®R�Ÿ&0AQALR�QERSK®� �Ÿ&AC¯)$���	�Ÿ,NCA¯INM�Ÿ&AC¯)$���	

)3,!.$�!¯¯QIBS¯E

6AQ)MI¯IAKIWEQ

#NMR¯QSC¯NQ)MTNCA¯INM

/¯HEQ#KARR
-­#KARR

-­#KARR
)M¯EQLEDIA¯E#KARR -­#KARR
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ClassesClassesClasses
Developers

ClassesClassesClasses
Developers

in system in emails ratio
Developers

in system in emails ratio
Developers

1,853 823 44% 1 339 289 85% 9
1,818 819 45% 2 239 212 89% 10
1,548 781 50% 3 186 169 91% 11
1,252 684 55% 4 138 127 92% 12
956 565 59% 5 94 87 93% 13
688 478 69% 6 63 61 97% 14
559 417 75% 7 41 41 100% 15
439 353 80% 8
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� 4EQL ← 0QND + 4EQL � 0QND
� 0QND ← x ∗ 0QND � x

� IDEM¯IFIEQ �� ŸKE¯¯EQ AR0AQREQ �
� �ŸKE¯¯EQ AR0AQREQ � ŸDIGI¯ AR0AQREQ	 R¯AQ�

H¯¯O���RCG�SMIBE�CH�QEREAQCH�HEKTE¯IA�OE¯I¯OAQREQ
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QEMGGKI�CH�BKNG�OE¯I¯OAQREQ
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http://scg.unibe.ch/research/helvetia/petitparser
www.lukas-renggli.ch/blog/petitparser-1


Terminal Parser Description
$a asParser Parses the character ‘a’.
abc’ asParser Parses the string ‘abc’.
#any asParser Parses any character.
#digit asParser Parses the digits ‘0..9’.
#letter asParser Parses the letters ‘a..z’ and ‘A..Z’.
#uppercase asParser Parses the letters ‘A..Z’.

Parser Combinator Description
p1 , p2 Parses ‘p1’ followed by ‘p2’.
p1 / p2 Parses ‘p1’, if that fails parses ‘p2’.
p star Parses zero or more ‘p’.
p plus Parses one or more ‘p’.
p end Parses ‘p’ and succeeds at the input end.

ŸKE¯¯EQ�AR0AQREQ ŸDIGI¯�AR0AQREQ
�

� R¯AQ

00#NLONRI¯E0AQREQ

00)DEM¯IFIEQ

� 00#NLONRI¯E0AQREQ RSBCKARR� �00)DEM®IFIEQ
� IMR¯AMCE6AQIABKER� �TAKID#HAQAC®EQR�
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� 00)DEM®IFIEQ��TAKID#HAQAC®EQR
� >�ŸKE¯¯EQ AR0AQREQ � ŸDIGI¯ AR0AQREQ	 R¯AQ

UUU�KS°AR
QEMGGKI�CH�BKNG�OE¯I¯OAQREQ
�

www.lukas-renggli.ch/blog/petitparser-2
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� OAQREQ OAQRE� @EV���
� OAQREQ OAQRE� @�EV��

00)RKAMD

� 00#NLONRI¯E0AQREQ RSBCKARR� �00)RKAMD
� IMR¯AMCE6AQIABKER� �IRKAMD UA®EQ UA®EQ"KNB�

R¯AQ¯

� 00)RKAMD��R®AQ®
� >�IRKAMD � UA¯EQ	 OKSR EMD

R¯AQ¯ IRKAMD
UA¯EQ IRKAMD���UA¯EQ

OKSR IRKAMD UA¯EQ
EMD

IRKAMD�

� 00)RKAMD��IRKAMD� A0AQREQ
� IRKAMD �� A0AQREQ

IRKAMD 00)RKAMD
00)RKAMD

IRKAMD

� 00)RKAMD��UA®EQ
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� U5O �� ŸSOOEQCARE AR0AQREQ� ŸKE¯¯EQ AR0AQREQ R¯AQ

00)RKAMD

� IRKAMD0AQREQ �� 00)RKAMD MEU7I¯H)RKAMD� U5O�
� IRKAMD0AQREQ OAQRE� �AM %VALOKE ¯%V¯���

Start reading 
the input.

Is input at the end?End and return 
AST.

Does island match?

Does waterBlob 
match?

Match with
#any asParser.

Consume input until end of 
match. Update AST and input 

position accordingly.

Yes

Yes

No

No

No

Yes

Considering
water

Considering
island

1

2

2b

2a

3

IRKAMD0AQREQ � A
R¯AQ¯ IRKAMD0AQREQ

IRKAMD IRKAMD
U5O U5O IRKAMD0AQREQ
UA¯EQ UA¯EQ UA


¯EQ"KNB � UA¯EQ"KNB
�

IRKAMD0AQREQ �
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Nonterminal Description Nonterminal Description

compilationUnit Class declaration with package 
imports 

forStatement
Loops compilationUnit Class declaration with package 

imports whileStatement Loops 
packageDeclaration Package declaration doStatement

Loops 

typeDeclaration Class or interface declaration breakStatement Execution statements methodDeclaration Method declaration continueStatement Execution statements 

incompleteTypeDeclaration Incomplete class or interface 
declaration

tryStatement Exception statements incompleteTypeDeclaration Incomplete class or interface 
declaration throwStatement Exception statements 

incompleteMethodDeclaration Incomplete method declaration synchronizedStatement Mutual exclusion statements 
strictFieldDeclaration Strict field declaration returnStatement Method return statement 

creatorWithOptSemicolon Constructor invocation with 
optional semicolon

classRelationship Implements or extends relations creatorWithOptSemicolon Constructor invocation with 
optional semicolon strictVariableDeclaration Strict variable declaration 

assertStatement Assertion predicate strictExpressionStatement Strict expression statement 
ifStatement Conditional blocks strictMethodInvocation Strict method invocation 
switchStatement Conditional blocks strictAnnotation Strict annotation

00)RKAMD
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CNDE

CNDE

Project Tag SampleSample ResultsResultsResultsResultsProject Tag
Answers Code Fragments FP FN Precision Recall

Android 63 120 2 5 98% 96%

Freenet 51 68 1 2 98% 97%

Mina 74 163 3 6 98% 96%
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package ch.usi.inf;

public class Fibonacci {
  public static long fib(int n) {
    if (n <= 1) 
      return n;
    else 
      return fib(n-1) + fib(n-2); 
  }

  public static void main(String[] args) {
    int N = Integer.parseInt(args[0]);
    for (int i = 1; i <= N; i++)
      System.out.println(i + ": " + fib(i)); 
  }
}

CLASS:
ch.usi.inf.Fibonacci

VOCABULARY:
public static long fib int n if n 1 return n 
else return fib n 1 fib n 2 public static 
void main String[] args int N 
Integer.parseInt args 0 for int i 1 i N i 
System.out.println i fib i

VOCABULARY WITHOUT KEYWORDS:
fib n n 1 n fib n 1 fib n 2 main String[] 
args N Integer.parseInt args 0 i 1 i N i 
System.out.println i fib i

00*ATA)RKAMD
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(1)  Alice wrote:
(2)  > On Mon 23, Bob wrote:
(3)  >> Dear list,
(4)  >> When starting up ArgoUML on my MacOS X system (Java 2)  
(5)  >> it throws a NullPointerException very soon. You'll find the 
(6) >> trace below. I hope someone knows a solution. Thanks a lot!

(7) >> Exception in thread "main" java.lang.NullPointerException
(8) >> at
(9) >> javax.swing.event.SwingSupport.fireChange(SwingChange.java)
(10)>> at javax.swing.AbstractAction.setEnabled(AbstractAction.java)
[...]
(11)>> at uci.uml.Main.main(Main.java:148)

(12)> I'm sorry I can't help you Bob but thanks for sharing the stack...
(13)> Alice.
(14)> -- 
(15)> "Beware of programmers who carry screwdrivers." --L. Brandwein

(16)Alice, I believe we must change Explorer.java to fix Bob's problem:

junkNL text patch stack tracesource code

(17) public void setEnclosingFig(Fig each) {
(18)  super.setEnclosingFig(each);
(19)  if (each != null || (each.getOwner() instanceof MPackage)) {
(20)   m = (MPackage) each.getOwner(); }

(21)The problem is in the condition, I attach the diff with this version:
(22)--- src/org/argouml/ui/explorer/Explorer.java (revision 14338)
(23)+++ src/org/argouml/ui/explorer/Explorer.java (working copy)
(24)@@ -147,1 +147,1 @@
[...]
(25)    super.setEnclosingFig(each);
(26)  - if (each != null || (each.getOwner() instanceof MPackage)) {
(27)  + if (each != null && (each.getOwner() instanceof MPackage)) {
(28)    m = (MPackage) each.getOwner(); }

(29)I hope this change is fine by you, if so, please apply it =)
(30)Cheers, Carl.
(31)-- I used to have a sig, but it took up much space so I got rid of it!
(32)---------------------------------------------------------------------
(33) To unsubscribe, e-mail: dev-...@argouml.tigris.org
(34) For additional commands, e-mail: dev-...@argouml.tigris.org
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System EmailsEmailsEmailsSystem Population Filtered Sample
ArgoUML 25,538 25,538 379
Freenet 23,134 23,134 378
JMeter 24,005 5,814 361
Mina 21,384 14,499 375

Total 94,061 68,985 1,493
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ArgoUMLArgoUML FreenetFreenet JMeterJMeter MinaMina TotalTotal
NL Text 10,945 47.2% 7,923 59.6% 7,778 41.8% 6,496 51.2% 33,142 48.9%

Junk 11,122 47.9% 4,096 30.8% 9,734 52.3% 4,633 36.5% 29,585 43.6%

Patch 470 2.0% 986 7.4% 339 1.8% 287 2.3% 2,082 3.1%

Source Code 304 1.3% 29 0.2% 591 3.2% 990 7.8% 1,914 2.8%

Stack Trace 364 1.6% 254 1.9% 165 0.9% 286 2.3% 1,069 1.6%

TotalTotal 23,20523,205 13,28813,288 18,60718,607 12,69212,692 67,79267,792

d
|C| ti d



· · ·
0 1 3 0 · · · 0
0 0 1 0 · · · 2

· · ·
0 0 1 2 · · · 1

l tk
c

P (c|l) ≈ P (c)
∏

k

P (tk|c)

P (ci|l)

CMAP =
cj∈C

P (c|l) ≈
cj∈C

P (c)
∏

k

P (tk|c)

d = Alice wrote : text junk code
P (text|l) = 0.43 P (junk|l) = 0.55 P (code|l) = 0.02

l junk
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KIME"EFNQE   
KIME!F¯EQ

Number
of Features

10-fold cross validation10-fold cross validation10-fold cross validation Mailing list cross validationMailing list cross validationMailing list cross validationNumber
of Features Correct LinesCorrect Lines Impr. sig. Correct LinesCorrect Lines Impr. sig.

Words 12,658 46,555 68.6% 46,056 67.9%

Words, Punctuation 19,384 62,938 92.8% p < 0.001 58,172 85.8% p < 0.001

Words, Punctuation, 
Bi-grams 145,187 63,413 93.5% p < 0.001 58,568 86.4% p < 0.001

Words, Punctuation, 
Bi-grams, Context 435,561 63,708 93.9% p < 0.001 60,580 89.4% p < 0.001
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classified as ➙classified as ➙ NL Text Junk Patch Source
Code

Stack
Trace Precision Recall F-Measure

NL Text 32,062 1,046 20 8 6 0.894 0.967 0.929
Junk 3,269 26,225 54 14 23 0.942 0.886 0.913

Patch 207 343 946 585 1 0.452 0.454 0.453
Source Code 309 121 1,074 410 0 0.403 0.214 0.280

Stack Trace 35 97 0 0 937 0.969 0.877 0.920

t t
�

46000 1000 2000 3000 4000

1

0.65

0.7

0.8

0.9

Best result on Training, 1 line threshold

Best result on Testing, 11 lines threshold

Highest ratio between results
of testing and training, 548 lines threshold

Training results

Testing results

Minimum number of lines in which a term must appear to be considered as a feature

Ratio of correctly classified lines
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Total Instances TP FP Precision Recall F-Measure
Stack trace parser

Patch parser
Source code parser

Junk parser

1,069 1,054 4 0.996 0.986 0.991
2,082 1,996 0 1.000 0.959 0.979
1,914 1,715 74 0.959 0.896 0.926

29,585 20,372 226 0.989 0.689 0.812
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t
t = 11

classified as !classified as ! NL Text Junk Patch
Source
Code

Stack
Trace

Precision Recall F-Measure

NL Text 31,898 960 97 158 29 0.908 0.962 0.934

Junk 3,087 25,787 325 203 183 0.962 0.872 0.915

Patch 55 29 1,719 278 1 0.739 0.826 0.780

Source Code 78 13 185 1,636 2 0.719 0.855 0.781

Stack Trace 9 6 1 0 1,053 0.830 0.985 0.901
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t t

t

classified as ➙classified as ➙ NL Text Junk Patch Source
Code

Stack
Trace Precision Recall F-Measure

NL Text 31,584 1,470 0 87 1 0.937 0.953 0.945

Junk 1,958 27,498 12 115 2 0.943 0.929 0.936

Patch 68 49 1,935 30 0 0.990 0.929 0.959

Source Code 86 118 8 1,702 0 0.880 0.889 0.885

Stack Trace 18 12 0 0 1,039 0.997 0.972 0.984
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Discussion 
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111,366

Lucene
website

SVN

Data Analysis

506494

 1,000

Sep 2001 
Nov 2012

Mailing 
list 

archive

Lucene 
committers

categories threads

1.1 comprehension 46
1.2 discussion 85
1.3 feature4sugges6on 13
1.4 contribu6on 36
1 implementa1on 180

2.1 bug4tracking 3
2.2 building 19
2.3 documenta6on 22
2.4 mailing4list 3
2.5 programming4language 4
2.6 tes6ng 13
2.7 versioning 10
2.8 website 7
2 technical5infrastructure 81

3.1 planning 16
3.2 release 21
3 project5status 37

4.1 social4norm 3
4.2 contributors 7
4.3 acknowledgment 3
4.4 coordina6on 17
4 social5interac1on 30

5.1 problems4&4bugs 40
5.2 informa6on4seeking 68
5.3 external4project 27
5 usage 135

6.1 automa6cally4generated 24
6.2 trash 9
6.3 turtle 10
6 discarded 43
total 506
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74%
80%
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33% 3
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30% 45
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11% 16
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28% 34
57% 315
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53% 35
39% 135
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73% 78
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81% 71
61% 76
85% 32
43% 439
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80% 26
100% 3
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36% 86
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5"days,"0:45:03"(10/29/02"17:10"2"11/3/02"17:55)""

(12)"Development"plans"for"Lucene?"
"

"

"

Hi"2"

I"was"just"wondering"what"is"the"current"development"plan"status"for"

Lucene?"I"have"been"monitoring"the"developer's"list"for"some"time,"and"

have"seen"very"little"in"the"way"of"CVS"commits."I"know"that"may"not"be"

an"accurate"barometer"of"development"activity,"but"there"it"is."

Is"there"any"plan"for"continuing"active"development"of"Lucene?"How"many"

people"are"working"on"it?"Why"aren't"there"more,"and"if"so,"how"can"we"

recruit"them?"

I"am"willing"to"help"contribute,"but"without"some"other"active"

developers,"I'm"not"sure"how"useful"it"will"be."

The"frustrating"thing"is"that"from"the"users"list,"we"all"know"that"

there"is"a"significant"amount"of"interest"in"the"product,"and"some"

feature"requests,"etc."

Thanks"

Peter"Mularien!
!

6"="['carlson@bookandhammer.com',"'pmularien@deploy.com',"'brian@quiotix.com',"

'otis_gospodnetic@yahoo.com',"'cmad@lanlab.de',"'cutting@lucene.com']"

"

"

[914]"
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categories threads replied with 
developers 

started by 
developers

with code 
entities

unique 
authors developers emails from 

developers
with code 
entities

A.1
A.2
A.3
A.4

A

B.1
B.2
B.3
B.4
B.5
B.6
B.7
B.8

B

C.1
C.2

C

D.1
D.2
D.3
D.4

D

E.1
E.2
E.3

E

F.1
F.2
F.3

F

Comprehension 46 74% 74% 43% 78% 66 39% 208 60% 72%
Discussion 85 80% 86% 68% 78% 87 39% 551 70% 70%
Feature Suggestion 13 54% 77% 54% 62% 19 53% 35 66% 51%
Contribution 36 75% 81% 33% 81% 56 39% 135 59% 62%
Implementation
(36%) 180 76% 81% 54% 77% 155 26% 929 66% 69%

Bug Tracking 3 100% 100% 67% 0% 8 88% 24 92% 0%
Building 19 84% 95% 53% 37% 25 56% 54 72% 24%
Documentation 22 59% 95% 86% 45% 33 73% 78 83% 37%
Mailing List 3 33% 67% 67% 0% 4 75% 4 75% 0%
Programming Language 4 100% 100% 75% 50% 27 52% 100 54% 18%
Testing 13 77% 92% 92% 62% 21 81% 71 94% 42%
Versioning 10 80% 90% 80% 20% 28 61% 76 78% 4%
Website 7 86% 100% 100% 0% 13 85% 32 94% 0%
Technical 
Infrastructure (16%) 81 75% 94% 78% 36% 76 43% 439 77% 21%

Planning 16 88% 94% 88% 56% 48 54% 233 84% 19%
Release 21 71% 90% 90% 38% 34 56% 126 85% 28%
Project 
Status (7%) 37 78% 92% 89% 46% 63 48% 359 84% 22%

Social Norm 3 33% 100% 100% 0% 4 75% 6 83% 0%
Contributors 7 71% 86% 71% 29% 15 80% 26 85% 19%
Acknowledgment 3 0% 100% 100% 33% 3 100% 3 100% 33%
Coordination 17 35% 65% 59% 47% 17 47% 29 41% 38%
Social 
Interaction (6%) 30 40% 77% 70% 37% 30 57% 64 66% 27%

Problems & Bugs 40 58% 70% 35% 80% 53 34% 128 45% 81%
Information Seeking 68 68% 47% 4% 60% 99 24% 210 37% 61%
External Project 27 59% 52% 41% 30% 45 36% 86 52% 24%
Usage
(27%) 135 63% 55% 21% 60% 164 20% 424 43% 60%

Auto Generated 24 33% 25% 21% 29% 6 50% 156 5% 19%
Trash 9 33% 44% 44% 11% 16 63% 30 77% 20%
Turtle 10 60% 50% 30% 40% 19 42% 27 44% 33%
Discarded
(8%) 43 40% 35% 28% 28% 34 44% 213 20% 21%

Total 506 67% 73% 50% 57% 315 16% 2428 63% 46%
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