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     We propose the Integrated Software Testing Environment (IST) based on the XML-based source code representation of 

syntax information. The central part of IST is XML tagged source code database. In this paper, we describe two developments. 

One is a development of the conversion program, which converts original source code into mBML (miniBasic Markup Language), 

and the other is a mutant code generation program. In this generator, several mutant operators for mutation testing are 

implemented. 
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Fig. 1. Conceptual structure of IST 
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Fig. 2. Grammar of simple arithmetic expression 

 

exp  exp + term | 

exp - term | 

term 

term  term * factor | 

 term / factor | 

 factor 

factor  num | 

 (exp) 

num  0|1|2|3|4|5|6|7|8|9 

Fig. 3. Derivation Tree of expression “1+2*3” 
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Fig. 4. Outline of XML Converter System 
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PRINT "ISlab Testing group" 

READ I 

FOR X := 1 TO I 

  FOR Y := 1 TO I 

    PRINT X * Y 

    PRINT " " 

  NEXT 

PRINTLN 

NEXT 

PRINTLN 
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Table 1. Specification of mBML 

miniBasic  XML  

 var 

 const 

 string 

 operator 

 read 

 print 

 assingment 

 if 

 for 

 

 

 

<program> 

<print> 

<string>"ISlab Testing group"</string> 

</print> 

<read id="I"/> 

<for> 

<from> 

<const val="1" type="integer"/> 

</from> 

<to> 

<var name="I" type="integer"/> 

</to> 

<for_statement> 

<for> 

 

</for> 

<println/> 

</for_statement> 

</for> 

<println/> 

</program> 
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Table 2. Mutant Operators 

  

AOR (+, -, *, /)  

ROR (<, <=, >, >=)  

LOR (&&, ||)  

ASR (=, +=, -=)  

ABS 
abs()

 

UOI (++, --)  

BCR break continue  

LCN 
 

LNI  

COI 
 

AST 1 1  

RSR return return 0  

ASD 1  

STD if, for, while, do, switch 1  

VRR 
(reference)

 

CLR 
(literal)
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double geturei = 0.0; 

if(year < 2000){ 

geturei = (double)saday – 24.1; 

} 

 

double geturei = 0.0; 

if(year < 2000){ 

geturei += (double)saday – 24.1; 

} 

 

= +=

2
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if(year < 2000){ 

saday -= day – 1; 

} 

 

if(abs(year) < 2000){ 

 saday == day – 1; 

} 

 

year -2000 day

1

year = 3000 day = 5

 

6

5

7

佐々木亮太・末広暁久・芳賀博英・金田重郎160



（　  ）25

 

 

0.978  

 

7  

XML

IST

XML

IST  
 

 

 

3) Aditya P. Mathur, “Foundations of Software Testing”, 
(PEARSON Education, NJ, 2008), p.502-593 

4) Paunl Ammann, Jeff Offut, “Introduction to software 
testing”, (Cambridge University Press, UK, (2008), 
p170-212 

 

6) “http://www.w3.org/TR/REC-xml/” 
7) Greg J. Badros, “JavaML: A Markup Language for Java 

Source Code”, Computer NetWorks, Vol.33, No1-6, 
p159-177 (2000) 

8) “http://www.cmt.phys.kyushu-u.ac.jp/~M.Sakurai/java/
sdoc/mathml/test.html” 

9) “http://sablecc.org” 
10) “http://sablecc.sourceforge.net/grammars/minibasic.sabl

ecc.web.html” 
 

12) “http://dinosaur.compilertools.net/” 
 

XMLによるソースコード表現に基づく統合ソフトウェアテスティング支援環境の構築 161


