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A-SCORE: Software Component Recommendation System
Based on Source Code under Development

RyuJi SHIMADA,! MakoTo IcHiL™ YAsuHIRO HAYASE, !
MAKOTO MATSUSHITAT! and KATsURO INOUET!

An automatic software component recommendation approach was proposed
to support reusing software components such as classes or modules. However
the approach recommends only the components that can be reused without
modifications. Consequently, developers using the system miss many reusing
opportunities yet. Therefore, this paper proposes a new automatic component
recommendation approach that supports various reuse scenarios, e.g., modify-
ing a component before importing or copy-and-pasting in part. Our approach
recommends components similar to those a developer is editing on the basis of

3095

words in comments and identifiers. The approach is implemented as A-SCORE,
an extension of Eclipse IDE. An experimentation is performed for evaluating
the extension from the view of reuse efficiency. The subjects of the experiment
implemented same tasks with or without the extension, then the number of
reused components and defects are measured. The result shows that A-SCORE
recommends components in the situations in which the existing systems never
recommend any components and increases reused components.
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import java.awt.event.x;

class SelectAllAction implements ActionListener {
public void actionPerformed(final ActionEvent e) {
JEditCommanderTable target =
JEditCommanderPlugin.leftTable;
target.selectAll();

}
}

© 00 ~NO OGP WN -

03 OJ0OoOoooooooog
Fig.3 Source code of an example component.
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Table 1 Characteristics extracted from Fig. 3.
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Fig.4 Screenshot of A-SCORE.

*1 http://ws.apache.org/axis2/
*2 http://www.eclipse.org/
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Fig.5 Architecture and data flow of A-SCORE.
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Table 2 Size of A-SCORE (in LOC).
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04 DO0O0O0OOO0OO0OO0O0O0O0OODOO0OO0OO0OOOO0OOOOO
Table 4 Size of output source (in LOC).

00 | 000 ooo A 000 B oooC | 000D
«a 24 | 205(+181) | 111(+87) 93(+69) | 96(+72)
Jé; 54 74(+20) 97(+43) | 130(+76) | 98(+44)

*1 http://projects.apache.org/
*2 http://sourceforge.net/

00o0oooooog Vol 50 No. 12 3095-3107 (Dec. 2009)

05 0O0O0OO0OO0OOOOOOO
Table 5 Consumed time (in second).

A-SCORE 0OO O O
00 « | ODO A D B C
O A-SCORE U0OO0O0O0ODOODOOD 940 290 — —
O SPARS O0OO0O0O0OOOODOODOO 255 0 0 0
O Javadoc 0O OO0 80 505 1,225 160
O ooo 4,775 10,160 | 7,830 | 3,695
oo 6,050 10,955 | 9,055 | 3,855
oo p | 00O B C A D
O A-SCORE UDOOOODOODOOD 940 265
0 SPARSO0O0O00O0O0OOOOOO 75 0 610 0
O Javadoc OO0 OO 790 80 220 | 1,525
O ooo 4,530 1,270 1,035 | 4,505
oo 6,335 1,565 1,865 | 6,030
ooooooo 6,226.25 5,201.25
06 O0ODODOODODOODOODO
Table 6 Output source code includes faults or not.
A-SCORE O0OO | [}
00 « ood A D B C
ooo close 00O O O O O
ooo oooooo O O O O
oo g ooo B C A D
ooo close 00O O O O O
O gooooo O O [} [}
oo O0oooOoooooooo O O O O
07 0O0OD0ODOODODODOODOOO
Table 7 Number of reused components.
A-SCORE 00O a O
00 o ogo A D B C
ooo A-SCOREODOOOOOODDO 1 0 - -
O goooooooo&OIOOO 0 0 0 0
oagd gooooooooooboobooog 1 0 0 0
goooooooooooooo 0 1 0 0
oo g ooo B C A D
ooo A-SCORE 0OO0DOOOOOD 0 0 - -
[} goooooooo&OIOoOoOn 2 0 0 0
oag goooooooooooooooog 0 0 0 0
joooooooooooooo 1 0 0 0
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a4 N

package exp.first;

import java.io.BufferedReader;
import java.io.File;

import java.io.FileInputStream;
import java.io.FileReader;

import java.io.IOException;
import java.io.InputStreamReader;
import java.util.regex.Pattern;

©0O~NOOOd WN -

o
= O

: public class CsvAnalyzer {

/* Get name and scores from csv file,

* Analyze csv file,

* Counts score,

* Select high score name

*/

public static String[] getHighScoreAnalyzingCsvFile(File csvFile, int
count) throws IOException {
18: BufferedReader br = new BufferedReader(new InputStreamReader (new

FileInputStream(csvFile)));

19: Pattern border = Pattern.compile(",");
20: String line = null;
21: while ((line=br.readLine()) > -1) {
22:
23: }
24: return null;
25:  }
26: /%%
27: * Split line to String by comma.
28: * Qreturn
29: */
30: private String[] getSplittedWord() {
31:
32:  }
33: }

o /

06 000 DOOODOOOODOODOODOOODOOOOOO

Fig.6 Snapshot of source code when A-SCORE failed to recommend reusable components for

e el T
~NOo o WwWN

participant D.
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O0000o0ooO00o0ooO000oOoO0O000oooO000ooOOo0o0OoOoDO0oO0O AD
gboooboooobooboooboooooooobooooooooboooooooonDo
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: package exp.second;

: import java.io.File;
: import java.io.IOException;

: public class FileCopy {

public static void copyFileSimply(File sourceFile, File param2) throws
I0Exception {
8: //copy file simply

~N O O WN -

10:

11: public static void copyFileExcludeComments(File srcFile, File param2)
throws IOException {

12:  }

13: }

(1) org.apache.commons.vfs.tasks. AbstractSyncTask

(2) org.romaframework.core.io.virtualfile.physical. PhysicalFile
(3) phex.utils.FileUtils

(4) org.apache.commons.jci.monitor.FilesystemAlterationListener
(5) org.smartfrog.examples.orchdws.filetester.FileTester

07 OO0 BOOOOOOODOODOOOOOOOOOOOOOOOOOOODOOOOOOOOO
Fig.7 Snapshot of source code and recommended components when A-SCORE recommended

reusable components for participant B (The underlined component was reused).
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Table 8 Inquiry into usability of A-SCORE.
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