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The Study of Stack Allocation in Loop Based on Escape Analysis
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(School of Computer, Beithang University, Beijing 100083)

Abstract  The technique of stack allocation improves the efficiency of Java program, but the
trade-off between the ratio of allocated objects and the size of stack is difficult. In this paper, a
flow-insensitive, inter-procedural, and context-sensitive escape analysis is implemented. The allo-
cation policy based on loop as a basic unit is presented, and the concepts of object stack and stack re-
gion are proposed. The authors implement the stack allocation based on escape analysis through the

loop analysis. The result of SPECjvm98 shows that 8. 3% to 25% (with an average of 15. 18 %) of

all objects could be stack allocated in the new algorithm with the controlled size of stack.
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for(i = 0; i << len; i++){
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FEERFANNEM RS, WL FH5CAHEKN IVM
AR I AELE 43 BTORG BE 2% L L.

7 ERIE

ARG T Java #k iR 43 B 5 A £ 4% 2043 e 7
AT P18 00 T 5 DA T % G A X sl R it 458 ) M 22 8
T VR R X 2 4 e R X 43 IR FEAE PR A Sk X3
R T 57 1R ) BE AR B AE k% 43 AT 1 S L
FRATT 2 XG4T, 4E ORP S5 S T AR X
sriefift.

DAL, R R A SO 7 3k Bk U A i T
15. 180 I N AERT 4 B i Ny ik AT — 4t v s [l
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jects that can be reused in loop, but these methods do not
solve the problem of stack allocation of variable objects.

In this paper, the allocation policy based on loop as a
basic unit is presented, and the concepts of object stack and
stack region are proposed. The authors implement the stack
allocation base on escape analysis through the loop analysis.
The result of SPECjvm98 shows that 8. 3% to 25% (with an
average of 15.18%) of all objects could be stack allocated in
the new algorithm with the controlled size of stack. Before
this paper’s work, the group implemented a {low-insensitive,
inter-procedural, and context-sensitive escape analysis,
which has been applied to remove unnecessary synchroniza-
tion in Java. For the authors’ benchmarks, 7.3% to 99. 9%

of synchronization operations are eliminated.



