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The Inter-frame Direct References

HIDEAKI HASE?

Calls-by-references are often used in object-oriented programs. To replace indirect refer-
ences to the passed objects with direct references and to eliminate pushing and loading the
parameters will improve its execution efficiency, if possible. This kind of optimization is also
able to be applied to some of calls by explicit pointer and to parameters not modified by their
procedure. This presentation proposes a method to implement references to auto objects
out of the current stack frame with immediate addressing or frame pointer and immediate
offset addressing to the extent of the ability of used data-flow analyses. If it is found that an
inter-frame reference refers sole entity, it can be with immediate addressing provided that the
entity is allocated in the static area. While, if a constant offset is got for the addresses of the
referred entities from the frame addresses at referring time, the reference can be with frame
pointer and immediate offset addressing, though it refers plural entities. Especially the latter
can be applied to some references to auto objects of recursive procedures. Negotiations of
allocation points of objects and, if they are effective, insertions of pads between stack frames
are done to make offsets of inter-frame references constant. This presentation explains the
principle of the method above in detail.
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