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Abstract

Development of a Highly Reliable JavaScript Parser by Using
ANTLR

Seichi NAKAO

A JavaScript processing system is software that executes JavaScript programs. It
is necessary to develop a JavaScript parser in development of JavaScript processing sys-
tems. JavaScript parsers receive JavaScript programs as their input, examine whether
the programs connect with respect to the JavaScript grammar, and generate abstract
syntax trees. If we have a parser library that parses JavaScript programs, we can reduce
the development cost of JavaScript processing systems by using the library. To develop
a JavaScript processing system written in Java, the parser should also be written in
Java. Unfortunately, we could not find any reliable JavaScript parser library written in
Java.

In this study, we developed a highly reliable JavaScript parser library written in
Java. We define the reliability as the ratio that JavaScript programs are parsed into cor-
rect abstract syntax trees. The parser generates abstract syntax trees ESTree. ESTree is
the schema of abstract syntax trees generated by Esprima that is an existing JavaScript
parser library. We generated a part of the parser from an open source JavaScript gram-
mar definition. In addition, we developed a program to convert parse trees into ESTree.
Furthermore, in this study, we tested the reliability of the parser by using test cases of
Esprima. Esprima is a highly reliable JavaScript parser written in JavaScript. Esprima

has test cases with high code coverage consisting of about 1300 JavaScript programs.
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These test cases have been suitable for testing the reliability of the parser developed in
this study. The reliability of the parser was tested by comparing the abstract syntax
trees outputted by the parser with the correct abstract syntax trees. Esprima is a higher
version that is compatible with ES5, so only we used the test cases that were programs
of the range of ES5. As a result of the test, we found some grammatical errors in the
JavaScript grammar definition. By correcting these grammatical errors, we developed
the parser that correctly parses all the test cases with main grammatical constructions

of ES5.
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