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Speculative Allocation:
Thread-independent Memory Management for Java

MINORU NAKAMURA," MUNENORI MAEDAt and TOSHIHIRO OZAWAT

Thread-local memory management is suited to multi-threaded programs which create bulk,
short-lived and thread-private objects, such as mission-critical and enterprise-scale Java ap-
plications, since it may eliminate the synchronizations for object allocations and garbage
collection(GC) among threads. Existing thread-local GC schemes are based on static code
analysis to decide “purely” thread-local objects all through their lives. This approach has no
runtime overhead but exhaustive, and may only decide insufficient amount of objects by its
strictness. In this paper, we propose a new thread-local GC scheme which supports “specula-
tive allocation” to the thread-specific memory for arbitrary objects, instead of heavy analyses.
Objects supposed to be thread-local upon their allocation are allocated in the thread-specific
memory, and then keep their thread-local state unless their references are stored into other
objects’ fields. The thread-locality condition is a non-recursive procedure and ends in fixed
steps per store operation. Moreover, to reduce store operation and GC overhead, allocation
operations having created non-local objects are dynamically re-written to alternative shared
memory allocation operations. Therefore, the locality checking has quite low overhead. We
present implementations and evaluations of this method. The results show that it provides
some performance improvement for large scale SMP machine such as from 8 to 16 ways.
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}

receiver[ field_offset(field) ] = value;
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