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Abstract of Master Thesis

Proposal of source code summarization

for extracting methods
2018 17622014 KOBAYASHI YukiO
Abstract

Large software has various problems due to the inherent complexity
of software. One problem is that programmers tend to spend much time for
reading source code. To reduce time to read source code, there is much re-
search using natural language processing techniques to summarize source code.
Among them, we focused on the source code summarization using source code
folding functions. In our research, we propose a new source code summa-
rization method to extract methods in source code using the NgramIDF and
the Lexrank considering the characteristics when the programmer summa-
rizes source code. In the five projects on Github, experiment showed that our
proposed method was superior to other existing methods in extracting the
methods that programmers consider important. Furthermore, we presented a
summary of the source code to nine master course students in the department
of information science. We found that many students felt that the source code
was easy to read due to the summary by our proposed method, and we con-
clude that our method help them to gain a conceptual understanding of the
source code. From the result of experiment, we believe that the source code
summarization by our proposed method can demonstrate the contribution to

the program comprehension.
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66 @0verride

67w public void execute() throws BuildException {

68 File savedFile = myFile; // may be altered in validate

69

70 validate();

7l

72 final Properties properties = loadProperties();

73 final int buildNumber = getBuildNumber(properties);

74

75 properties.put(DEFAULT_PROPERTY_NAME,

76 String.valueOf (buildNumber + 1));

77

78 // Write the properties file back out

79

80 try (OutputStream output = Files.newOutputStream(myFile.toPath())) {
81 properties.store(output, "Build Number for ANT. Do not edit!");
82 } catch (final IOException ioe) {

83 throw new BuildException("Error while writing " + myFile, ioe);
84 } finally {

85 myFile = savedFile;

86 }

87

88 //Finally set the property

89 getProject().setNewProperty(DEFAULT_PROPERTY NAME,

90 String.value0f (buildNumber));

91 }

92

B private int getBuildNumber(final Properties properties) throws BuildException {
94 final String buildNumber =

95 properties.getProperty(DEFAULT_PROPERTY_ NAME, "@").trim();

96

97 // Try parsing the line into an integer.

98 try {

99 return Integer.parseInt(buildNumber);

100w } catch (final NumberFormatException nfe) {

101w throw new BuildException(

102 myFile + " contains a non integer build number: " + buildNumber,
183 nfe);

104 }

105 }
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66 @0verride

67 public void execute() throws BuildException {

68 File savedFile = myFile; // may be altered in validate

69

70 validate();

71

72 final Properties properties = loadProperties();

73 final int buildNumber = getBuildNumber(properties);

74

75 properties.put(DEFAULT_PROPERTY_NAME,

76 String.valueOf (buildNumber + 1});

i7

78 // Write the properties file back out

79

80 try (OutputStream output = Files.newOutputStream(myFile.toPath())) {
81 properties.store(output, "Build Number for ANT. Do not edit!");
82 } catch (finmal IOException ioe) {

83 throw new BuildException("Error while writing " + myFile, ioe};
84 } finally {

85 myFile = savedFile;

86 }

87

88 //Finally set the property

89 getProject().setNewProperty(DEFAULT_PROPERTY NAME,

90 String.valueOf (buildNumber));

91 }

92

93 private int getBuildNumber(final Properties properties) throws BuildException {=
105

106

107 private Properties loadProperties() throws BuildException {=

115

116

117 private void validate() throws BuildException {=

139 }

140 }
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public void execute() throws BuildException { ... }

public void setDir(File dir) { ... }

public File getDir() { ... }

private boolean mkdirs(File f) { ... }

053 D0O0O0ODODDODODODODODOOODOO

public void clear (int maximumCapacity) { ... }

public void clear() { ... }

public String toString() { ... }

public String toString(String separator) { ... }
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LexRank 0.62
ooOdod -0.05
FileWatcher.java VSM -0.29
LexRank -0.01
gdoo 0.42
OrderedSet.java VSM 0.55
LexRank 0.04
godoo 0.54
SctpMessage.java VSM 0.57
LexRank 0.53
godoo 0.34
CallableStatementCreatorFactory.java VSM 0.17
LexRank 0.03
ooOdod 0.42
sgooono VSM 0.30
LexRank 0.24
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oo
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oooo 1.00 100 1.00 1.00 1.00 1.00
Mkdir.java VSM 1.00 1.00 050 1.00 1.00 1.00
LexRank 1.00 1.00 1.00 1.00 1.00 1.00
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LexRank 0.57  0.50 0.71 1.00 1.00 1.00

067 DUUODUODO0OOOOOOODLODODODODLDDDODDODOUOFODOOO

0o
00 accuracy precision recall f-measure
oo0dod 0.77 0.67 0.67 0.67
VSM 0.70 0.59  0.58 0.58
LexRank 0.74 0.63  0.62 0.62
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