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Identifying Auto-Generated Files by Using Machine Learning
Techniques Based on Syntactic Information
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Abstract: These days, source code analysis is keenly studied because it came into use in practice and re-
search such as mining source code repositories. We often see auto-generated files in target repositories, and
remove them prior to source code analysis because they can be noise for source code analysis. We can remove
auto-generated files by searching particular comments which exist in auto-generated files. However, we can-
not identify auto-generated files automatically with such a way if comments have been deleted. Moreover,
manually identifying auto-generated files makes us spend too much time. Therefore, in this study we propose
a method to identify auto-generated files automatically by using machine learning techniques. In our method,
we learn syntactic information of source code. Then, we can identify whether source files are auto-generated
files or not. In this study, in order to evaluate the proposed method, we conducted experiments with source
files generated by four kinds of code generators. As a result, we confirmed that the proposed method was
able to identify auto-generated files with high accuracy.
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switch (pos)

jjmatchedKind = 24;
return 21;
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if ((activeo & ox400L) != oL)

{
jjmatchedKind = 24;
return 6;
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Fig. 1 Example of code comments in auto-generated files.
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Table 1 Auto-generated source files.
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Table 2 Ratio of noise data in making data set.
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Fig. 2 Overview of the proposed technique.
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Table 3 Rules of generating file names on each parser generator.

EEIER) AT N

A pHLH

ANTLR [ClassName] Lexer.java, [ClassName]Parser.java,
[ClassName]lListener.java, [ClassName]BaseListener.java

JavaCC JJT [ClassName]State.java, [ClassName]Constants.java, Node.java,
ParseException.java, SimpleCharStream.java, SimpleNode.java, To-
ken.java, TokenMgrError.java, ASTPerl.java, ASTPython.java,
[ClassName] TreeConstants.java, [ClassName]Visitor.java

JFlex Yylex.java, [ClassName].java

SableCC Lexer.java, LexerException.java, Parser.java, ParserException.java, Depth-

FirstAdapter.java, Analysis.java, Switch.java, Switchable.java, TXxx.java,

Token.java, AXxx.java, Start.java, Node.java, State.java

K4 T7ANVEREICLDHBERT 7 A IVEREORR
Table 4 Results of identifying auto-generated files by searching file names.

BBy T 17T 4 P LICBBER 7 7 AV B LICBBER TR 7 7 1 Vi
ANTLR 894 986
JavaCC 767 939

JFlex 79 1,000
SableCC 867 965
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public class Hoge{
public int hogehoge(){
int a=0;
int b=0;
for(int i=0; i<10; i++){
a++;
}
for(int i=0; i<10; i++){
b++;
}

return a+b;
}
} Z

Hoge.java

(a) V=Aa—=F

(3]

SREE| [AVvrES | [ ZgEEx|[ZEEER |

BBERTAL

(b) fElis
3 MG H D AU

Fig. 3 Obtaining syntax information.
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Table 5 Results of cross validation.
L ANTLR JavaCC JFlex SableCC MIX

TN T) X L
P R|P R | P R | P R | P R
Decision Tree 99.9%  99.9% | 97.0% 97.0% | 99.4% 99.4% | 96.3% 96.2% | 95.3%  95.3%
Naive Bayes 98.8% 98.8% | 88.0% 85.7% | 99.5% 99.5% | 82.7% 78.4% | 85.3%  80.6%
Random Forest | 99.9%  99.9% | 97.3% 97.3% | 99.7% 99.7% | 96.1% 96.1% | 96.8%  96.8%
SVM 99.8% 99.8% | 95.7% 95.7% | 99.6% 99.6% | 86.8% 84.5% | 85.2%  79.1%
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R 6 UCI datasets |ZFBHET IV A B LR
Table 6 Results of applying learning models to UCI datasets.
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Table 7 Results of pattern 1.

NN ANTLR JavaCC JFlex SableCC
TNT) AL
P R|P R |P R|P R
Decision Tree 98.7%  99.9% | 99.2% 99.7% | 99.6% 99.6% | 95.9%  99.4%
Naive Bayes 97.7% 100% | 92.8%  99.8% | 99.7% 99.7% | 90.4%  99.8%
Random Forest | 98.9%  99.9% | 99.4% 99.9% | 99.8% 99.7% | 97.3% 99.7%
SVM 98.9% 100% | 98.4%  99.8% | 99.5%  99.8% | 94.1%  98.9%
®E8 NNF— 2 DfER
Table 8 Results of pattern 2.
N ANTLR JavaCC JFlex SableCC
TNIT) X L
P R | P R | P R | P R
Decision Tree 100%  89.1% | 100% 38.7% | 100% 7.9% | 100% 81.5%
Naive Bayes 100% 89.4% | 99.8% 38.6% | 100% 8.0% | 99.6% 82.1%
Random Forest | 100%  89.2% | 100% 38.7% | 100%  8.0% | 100% 82.1%
SVM 100% 88.8% | 99.9% 34.0% | 100% 8.0% | 99.9%  79.9%
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Table 9 Ranking of explanatory variables in variable selection.

BB R 70 75 24 Top1l Top 2 Top 3
ANTLR switch-case X &£ LA
JavaCC ¥ 7TIn A switch-case 3

JFlex FRUFEAT =AY AR while 3
SableCC import 5 EHIE TV IT 4 TR

EOEW LA 3L AR 9 IIRT. £ D switch-case LB
L ORI HE RO BB AR 70 7T W E 7205 TEY
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Table 10 Precision and recall of identifying auto-generated

files by searching file names.

HEER a7 g 4

Precision  Recall

ANTLR 98.4%  89.4%
JavaCC 98.5%  76.7%

JFlex 100% 7.9%
SableCC 96.1%  86.7%
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Table 11 Relation between the number of files and precision

of prediction.

77 ANV ANTLR MIX
200 58%  48%
400 60%  28%
600 61%  35%
800 55%  50%
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