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A Programming Language Having Powerful
and Composable Syntax Extensions

KAzZUHIRO IcHIKAWAL®  SHIGERU CHIBA!

Presented: August 2, 2013

In this presentation, we propose a new class of user-defined operators and a programming language sup-
porting them. Our operators are user-definable, but the syntax of them is not restricted. The operator
syntax consists of operands and operator name parts; they are not only infix, prefix, postfix, or outfix. Pro-
grammers can use them to implement various syntax found in practical languages since the expressiveness
of our operators are equivalent to Parsing Expression Grammar (PEG). Another advantage of our operators
is composability — programmers can implement a library for user-defined operators and use several libraries
together. Even if some libraries have operators that have the same syntax, these operators are distinguished
by static types. To parse these operators in pragmatic time, we developed a parsing method based on ex-
pected types. In this method, the parser uses expected type information of the next expression, and then
tries parsing the input source expression assuming it is the operator that returns the expected type. Parsing
is efficient since it prunes parsing paths for the operators returning unexpected types. It achieves O(n)
parsing time against practical grammar by using packrat parsing supporting left recursion together. We have
also developed a new language, which is an extension of Java 1.4 and supports our operators. It provides a
simple module system to implement and export operators. Our language supports operator priority, operator
associativity, and subtyping by rewriting type information and adding some operators automatically.
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