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An Implementation of the Dynamic Scope Using Global Information

HIiDEAKI HASE!

This research aims to embed the dynamic scope feature in such languages used for usage
in which execution efficiency is important as C. It is not desirable to apply traditional im-
plementation methods of dynamically scoped objects as they are because each of them has
such demerits as difficulty in getting their addresses, overhead in proportion to object size
brought by switch in entity, or doing linear search at the references with the object names
as keys. In this presentation, an implementation method of the dynamic scope using the call
graph including information on the definitions and the references of the dynamically scoped
objects and on the execution contexts of the subroutines is proposed. By information from
the call graph, under strong but practical conditions, dynamically scoped objects can be im-
plemented as well as normal objects and get performance as efficient as or more efficient than
them. In this method, on each dynamically scoped objects, possibility of this implementation
is estimated and, if judged not possible, the optimum alternative is selected. The alternatives
are refined traditional implementation methods. They are selected on such constraints which
each object must satisfy as being able to get its address and so on, and on execution efficiency.
Furthermore, it is certified that this method is effectual by showing that implementations by
this method exceeds ones by the traditional methods in execution efficiency with benchmark
tests.
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