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Rapid Software Development Using Open Source Software
—From Experiences of Developing Reverse Engineering Tools

KAzUAKI MAEDAt

This paper describes a new source code analysis method which enables the rapid creation
of parsers from source code of popular free and open source compilers. It is time-consuming
and laborious to create a reverse engineering tool when the traditional parser development is
used. MJay was developed to cut down the workload for such a work. The syntax analysis is
performed by two parsers. MJay generates the first parser (which is a commonly used LALR
parser) from traditional grammar rules. In addition to this, MJay generates other grammar
rules for the second parser, which do not contain any reduce/reduce conflicts. The second
parser is created rapidly using the generated grammar rules. The author’s experiences found
that the use of MJay enabled the rapid development of the reverse engineering tools for C#

and Visual Basic using the source code of their compilers.
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Fig.1 A fragment of debug information generated by
Yacc.
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Fig.2 A fragment of grammar rules for the C#
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using System;
public class Hello
{
/// <summary>Entry point</summary>
/// <param name="args">
/// Command line arguments </param>
/// <returns>void</returns>
public static void Main(string[] args){
Console.WriteLine("Hello");
}
}
03 XMLOOOOOOOOODOooOooooo
Fig.3 Examples of a set of XML documentation
comments.

<?xml version="1.0"7>
<doc>
<assembly>
<name>Hello</name>
</assembly>
<members>
<member name="M:Hello.Main(System.String[]1)">
<summary>Entry point</summary>
<param name="args"> Command line arguments </param>
<returns>void</returns></member>
</members>
</doc>
04 0DO0000 XMLOOOOOOOOOOOOOOOO
Fig.4 An example of a generated XML documentation
file
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Fig.6 Conceptual structure of the Mono C# compiler.
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using System;
namespace Com.Xyz
{

/// <summary>Print "Hello"</summary>
public class Hello : World
{
public static void Main(string[] args){

Console.WriteLine("Hello");

}

08 C#0000O00DO
Fig.8 An example program in C#.
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Table 1 Elements in the parser behavior.

od goood
parseFiles goooo

parse 100000000o0oooooo

lex gooooooog

shi gooogd

red oo

xdc XML OOOOODODoOOoOoOoooo
accept gooooooooooo

02 0DOoooOoooOooooo
Table 2 Attributes in the parser behavior.
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st ooooooooo

fr gooooooooooboooo
to gooooooooooooo
tk ooooooo

va gooooooooooo

i gooooooooooo
co gooooooooooo
ru ooooooooooono

<?xml version="1.0" encoding="UTF-8"7>
<!ELEMENT parserFiles (parse%,acc)>

<!ELEMENT parse (lex|shilred|xdc)*>
<!ATTLIST parse name CDATA #REQUIRED>

<!ELEMENT lex EMPTY>

<!'ATTLIST lex st CDATA #REQUIRED>
<!ATTLIST lex tk CDATA #REQUIRED>
<!ATTLIST lex va CDATA #REQUIRED>
<!'ATTLIST lex 1i CDATA #REQUIRED>
<!ATTLIST lex co CDATA #REQUIRED>

<!ELEMENT shi EMPTY>
<!ATTLIST shi fr CDATA #REQUIRED>
<!ATTLIST shi to CDATA #REQUIRED>

<!ELEMENT red EMPTY>

<!ATTLIST red st CDATA #REQUIRED>
<!'ATTLIST red ru CDATA #REQUIRED>
<!ATTLIST red 1n CDATA #REQUIRED>

<!ELEMENT xdc (#PCDATA)>

<!ELEMENT acc EMPTY>
09 0DO0O0O0OO0 DTDOOOOO
Fig.9 DTD for the parser behavior.
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: WHILE OPEN_PARENS boolean_expression
CLOSE_PARENS embedded_statement

Location 1 = (Location) $1;

$$ = new While((Expression)$3, (Statement)$5,1);

011 0 100000000000000
Fig.11 A fragment of a grammar rule for the first parser.
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CLOSE_PARENS embedded_statement REDUCE_656
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Fig.12 A fragment of a generated grammar rule by MJay.
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DateTime datetime = DateTime.Now;
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long timeAfter = datetime.Ticks;

long t = timeAfter - timeBefore;
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Fig.14 A sample program to measure execution time.
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Fig. 18 A fragment of parser behavior in XML.
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