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Attribute Grammar’s Limitations as a Computational Model,
and Method to Deal with the Limitation

ISAMU HASEGAWA," TAKASHI IMAIZUMI' and KATSUHIKO GONDOW!!

Attribute grammar is a computational model for describing semantics of formal languages,
and has been used mainly for designing compilers and compiler generators. But it is not
suitable for describing dynamic semantics.

In this research, we confirm that attribute grammar is not fit to describe dynamic semantics
of program, and to clear up the cause and the method to deal with the cause. We consid-
ered attribute grammar’s description ability from a point of Computability. Concretely, we
treat restricted attribute grammar that has arithmetic semantic rules, and there is no circu-
larity in attribute dependencies. In this case, there is a corresponding N program that has
no branches. As a result, we found that attribute grammar has ability equivalent to Turing
Machine. But it highly depends on recursive functions in semantic rules. We consider that
why attribute grammar is not suitable for describing dynamic semantics, is that attribute
propagation mechanism lacks the calculation ability. And we show the method by which we
easily describe the dynamic semantics of program by using Higher Order Attribute Grammar
to make up attribute grammar’s limitation.
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