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Abstract

Programming languages become more multifaceted and many analysis and
transform tools for source code are being developed. However, high develop-
ment costs are required to implement all combinations between programming
languages and tools and there are differences of implementations and specifica-
tions in the tools because these tools support only one programming language.

In this paper, we propose a framework for processing source code supporting
multiple programming languages named UNICOEN. UNICOEN reduces devel-
opment costs and prevents differences of implementations and specifications
between tools. Conclusively, we evaluated UNICOEN developing 3 tools which

supports 7 programming languages.
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public aspect Logger {
pointcut all() : execution(* *.%x());
before() : all() { System.out.println(thisJoinPoint.getSignature() + " is exsg
}

<?xml version="1.0" 7>
<aspectsetting><function functionname="/*" pointcut="execution">
<before><![CDATA[console .log ( __name__ + " is executed ."); ]]1></before>

</function></aspectsetting>

cuted.");
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Fig.1 A logging code for executing methods in AspectJ and AOJS
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Fig.2 An overview of UNICOEN
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Expression = If(Expression condition, Block body, Block elseBody)
| While(Expression condition, Block body, Block elseBody)
| DoWhile (Expression condition, Block body)
| For(Expression initializer, Expression condition, Expression step,
Block body, Block elseBody)
| FunctionDefinition(ModifierCollection modifiers, Type returnType,

Identifier name, ParameterCollection parameters, Block body)
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Fig.3 The part of unified code model in ASDL
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Fig.4 A process of conversion and reverse conversion between source code

and unified code objects

var filePath = "code.java";

var ext = Path.GetExtension(filePath);

var progGen = UnifiedGenerators.GetProgramGeneratorByExtension (ext);
var uco = progGen.GenerateFromFile(filePath);

// 0000000000000 0O0O0DO0O0OO0DO0oOoDoDoOoOoooo0oOo0OO0ao

var code = progGen.CodeGenerator.Generate (uco);
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Fig.5 A code to inter-convert between source code and unified code objects

in C# with UNICOEN
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Fig.6 A class diagram of the unified code model and the API for tool

developers
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var xml = XDocument.Load("code.xml");

var ifElements = xml.Descendants("if");

Console.WritelLine ("The number of if elements: " + ifElements.Count());
var uco = UnifiedGenerators.GenerateProgramFromFile("code. java");
var ifs = uco.Descendants<UnifiedIf>();

Console.WriteLine ("The number of if: " + ifs.Count());

O7 00000000 UNICOENOOODOO #00000oobooonoon
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Fig.7 A code to enumerate 'if” elements and enumerate unified code objects

of "if” statement in C#
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var uco = UnifiedGenerators.GenerateProgramFromFile("code.java");
var count = uco.Descendants<UnifiedBlock>().Sum(e => e.Count);

Console.WritelLine ("The number of statements: " + count);

08 UNICOENODOOOODOODDOOOODDODDOOOO C#OOOonono
Fig.8 A code to count statements in C# with UNICOEN
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Table 1 A comparison of the number of statements between OC mappers and
existing programming language processors: GCC, GCJ, Mono, Rhino,
[ronPython, IronRuby
HEN C Java C# | JavaScript | Python | Ruby
ocoonon 727 1,003 399 626 636 501
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OO0oooooooon
Table 2 A comparisons of the supported languages and the numebr of

statements between Saikuro and UniMetrics

gogg gooooogo
Saikuro Ruby 321
UniMetrics | CO Javald C#0 Visual Basicll JavaScriptl Python Ruby 3

03 00000 PMCSO UniMetricsOO OO0 OD0O0OOO0OODOODOOOO
Oo0oo0oooon
Table 3 A comparisons of the supported languages and the numebr of

statements between PMCS and UniMetrics

ogogd gooooogo
PMCS C# 1478
UniCodeWorld | CO Javald C#0 Visual Basic[l JavaScriptl Python Ruby 203

00000000000 D0ODODOUniAspect 100000000 OOO
gobbbogobbobuoooobobbuoooobboooobobobooan
0000000000000 00 100b00b0bO0oDbOOUniAspectdOQd
giligbobuogogoboboogooboonnogd

aspect Logger {
pointcut allMethod() : execution(* *.*x());

before : allMethod () {
@Java { System.out.println(JOINPOINT_NAME + " is executed."); l}end
@JavaScript { console.log(JOINPOINT_NAME + " is executed."); }end
}
}

09 OD00D000D0O0OD00O0D000D000 UniAspectDOOO0O0O
Fig.9 A logging code for executing methods in UniAspect
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