Journal of The Korea Society of Computer and Information www.ksci.re.kr
Vol. 21 No. 8, pp. 65-75, August 2016 http://dx.doi.org/10.9708/jksci.2016.21.8.065

Design and Implementation of a Data Extraction Tool for Analyzing
Software Changes
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Abstract

In this paper, we present a novel approach to help MSR researchers obtain necessary data with a
tool, termed General Purpose Extractor for Source code (GPES). GPES has a single function extracts
high-quality data, e.g., the version history, abstract syntax tree (AST), changed code diff, and
software quality metrics. Moreover, features such as an AST of other languages or new software
metrics can be extended easily given that GPES has a flexible data model and a component-based
design. We conducted several case studies to evaluate the usefulness and effectiveness of our tool.
Case studies show that researchers can reduce the overall cost of data analysis by transforming the

data into the required formats.
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@@ -3,10 +3,10 @@ import java.util.Arrays;

import java.util.List;

public class Rulelist {
public List<Rule> data = new ArraylList<>();

+ public List<Rule> rules = new Arraylist<>();

@override
public String toString() {
String str = Arrays.toString(data.toArray(new Rule[©]));
+ String str = rules.toString(); }

return str;

(a) line-level diff

@@ -3,10 +3,10 @@ import java.util.Arrays;

import java.util.lList;

public class Rulelist {
public List<Rule> [-data-]{+rules+} = new ArraylList<>();

@0verride

public String tostring() {

String str = [-Arrays.toString(data.toArray(new Rule[@]));-]{+rules.toString();+}

return str;

(b) word-level diff

Fig. 2. Diff result of changed source code
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Repository ASTType ASTinheritance
PK [id INT PK [id INT
name CHAR FK |child_ASTType_id  |INT
pakcage_name |CHAR FK |parent ASTType_id |INT
qualified_name | CHAR is_extended BIT
modifiers CHAR
/i\ A type_kind CHAR
Developer Revision FileContent ASTNodeKind
PK [id INT PK [id INT PKid INT PK[id
name CHAR hash CHAR hash CHAR name CHAR
email CHAR time DATETIME size INT language CHAR
FK |repository_Repository_id ~ |INT message CHAR FK |repository_Repository_id |INT compiler CHAR
FK | repository._Repository_id |INT T T ASTNode api_v CHAR
FK |author_Developer_id ~ |INT PK [id INT description CHAR
FK |commiter_Developer_id |INT code CHAR FK |parent ASTNodeKind id |INT
=T T start_posit INT =T
#J § close_posit INT
A start_line INT
RevisionChange File FileLine close_line INT
ST NT T KT FK |content_FieContent_id |INT
FK |child_Revision_id INT name CHAR lineno INT FK | type_ASTType_id N
FK |parent_Revision_id  |INT path CHAR text CHAR FK |parent ASTNode_id |INT
ext CHAR FK | content_FileContent_id |INT FH Jland ASTNodekind et [INT g
FK | revision_Revision_id INT
FK |content_FileContent_id ~ |INT
? ? MetricSourceKind
A T B
/{\ name CHAR
DiffFile
PK [id INT 4 R MetricKind
FK |change_RevisionChange_id |INT — MetricSource PK]id INT
FK |kind_DiffKind_id INT it Diffiode PK [id CHAR
FK |newer_File_id INT PK |id INT PK |id INT name
older_File_id INT FK |file_piftFite_id  |INT FK |file_pifiFile_id  |INT order
F FK |kind_DiffKind_id  |INT r FK |kind_DiffKind_id |INT i | ravistony Revsisn 1 MetricDegree
Diffkind FK |line_FileLine_id ~ |INT FK |node_ASTNode._id|INT  lsie File id PR Tid NT
PK INT I FK |node_ASTNode.id degree FLOAT
name [CHAR FK |kind_MetricSourceKind_id |INT FK |source_MetricSource_id  |INT
FK |kind_MetricKind_id INT

Fig. 4. GPES database schema
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Table 1. Target projects summary

Project rev. | dev. | init. date | last commit
auto 644 44 2013-05 | 2016-04
blade 486 13 2015-07 | 2016-04
Java—Chronicle 306 13 2012-01 | 2016-01
javapoet 657 56 2012-06 | 2016-03
nanohttpd 511 66 2012-08 | 2016-05
netty—socketio 695 24 2012-01 | 2016-04
okio 385 24 2011-05 | 2016-02
reactive—streams—jvm | 351 21 2014-02 | 2016-04
retrolambda 434 11 2013-07 | 2016-01
scribejava 545 85 2010-09 | 2016-04
socket.io—client—java | 233 10 2013-04 | 2016-02
spark 662 81 2011-05 | 2016-04

Table 2. The statistics of the main tables among data
extracted from GPES

Table Total Records Average Records
Revision 5,909 492.4
Developer 448 37.3
File 577,473 48,122.8
FileContent 20,811 1,734.3
ASTNode 11,063,423 921,951.9
Type 40,616 3384.7
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1.2 Change Patterns
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Fig. 7. Visualization of co—changed patterns

A Zst Azt 22 AEnit o2 g'lg 1) Fig. 79
(a) auto TZAEQ} (d) spark TRAEE ASHALI} &

oe] o] AAR AL B, (b) blade TRAELE 7
TS FHEA g% 4 loi‘:} " o) (c) scribejava =
AEE= Fo] FREA &3k, o] Z2AEQqAE 1o

= ki
W AR 257} vgstel ARATL B HAES 2

ez 4 S BS 1 blade ZEAEE 94 71 o
& W7k el FPoR Bee BREEE Yool Rdg
AT o, AA ZRAE 7= Ggfo] M AL Ao=m 4
=1 B}A|9k scribejava ZEAES] 79 shte] utdo]
il

A ) o shelo] §7) WARA AZ3] el m 3
vl slelA] WAge] Aol o, Tr A AAE Jio]
Ao 5% o)

1.3 Code Ownership
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2. Discussion
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Table 3. Used queries per experiment

Experiment join select et cursor
update
Software evolution 2 1 0
Change patterns 4 7 3
Code ownership 6 5 4 1
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