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Comparison of use of words between program code and the
corresponding document to identify implementation pattern

HIROKI YAMASHITA! KAZUHIRO TAKEUCHI!

Abstract: There are not a few works on automatic identification of semantic relation of natural language
words that appear in program codes have been conducted in recent years. Although these works clarified
that there are differences between the word usage in program codes and that in general text such as news-
paper, discussions about the explanation of those differences have not been made well. In this paper, we
show that the word usage in program codes relates to programming implementation techniques from the
comparison between the word usage of program codes and that of the explanatory articles that describe their
target. To address the problem, we use documents in Wikipedia as explanatory articles and investigate three
targets of program codes. We employ the Randomized SVD, which strengthened the general SVD with a
sampling technique, to identify the semantic relation among the words in program codes such as the class
names, the method names, the variables. As a result, we compiled the collected words that relate to program
implementation into a dictionary for more accurate source code mining.
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Table 1 List of the properties of the projets for our investiga-
tion
FHAM A EY A ¥4 1T# i 2
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Fig. 2 The outline of extracting semantic relations among the words
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Table 2 Categorizing the extracted semantic relations among the word pairs
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Table 3 Examples of words included in the dictionary

ey L=
AR R

init, string, file, max, iterator, row, save, get

listener, remove, release, upper, num, flush, index
matrix, label, new, object, run, put, path, column
load, array, total, val, add, params, prev, empty
flag, true, count, char, default, compare, parse
illegal, min, write, instance, ioexception, map, trace
clone, update, log, pair, pool, dummy, comment

assert, text, child, results, weights, certs, stack
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0y > FOMEDOIE AT NOMENH 5 Z & iR
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Table 4 The properties of the data for evaluation of the extracted dictionary
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jnn 6938 344 26 67 0.21
NeuralNetwork 1856 287 9 58 0.18
DNS gdnsd 23885 2059 72 129 0.41
robdns 23251 1286 26 109 0.34
Netty-DNS-Server | 10659 801 10 104 0.32
dnsjava 35278 1376 6 100 0.31
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