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Objects in Java are allocated on the heap.
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HEAPIFICATION ALGO
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IMPROVING EFFICIENCY BY STACK ORDERING

Traversing stack-frames for parameters while

checking for heapification is costly.

Establish object ordering to enable address compar- class T { ml |0, allocated here m1 |0 allocated here ml Eé'g
ison for heapification checks, minimizing the need T f; =
for frequent stack walks. void m1() {m2(...):} m?2 |0, allocated here m?2 |0, allocated here m2| O, and O both g
Statically create a partial order of stack allocatable void m2() {m3(...):} allocated here 4
objects and use the stack-ordering in the VM to re- void m3(T a, T b) { m3 af—h m3 Wf—b m3 Af—b S
order the list of stack allocated objects. A f = b g
Reduces cost of heapification checks for the cases ) ’ =3
where objects doesn’t escape. . Case-1 | | Case-2 | | Case-3

} -~ Oy escapes O, doesn’t escape O, doesn’t escape ¥
STACK ALLOCATION @) (b)

h2
BASE OPT PERFORMANCE IMPROVEMENT
Stack- Stack- Stack- Stack- = ,\ _
Objects | Bytes Objects | Bytes g 1560- £ £ —
o S 600- S 10900~
29M 0.5 GB 452M 10.8 GB 2 1540 Legend 2 Legend 2 $ Legend
Y Ed BASE 3550 Ed BASE 310800_ E BASE
£ o0 E3 mopPT E E3 moPT E E3 moPT
Pmd E E3 orT E E3 oPT E E3 opT
BASE OPT ‘_é 1500 - —— c_écs 500 R c_,é 10700 - *
Stack- Stack- Stack- Stack- 2 — 2 — 2 |
ObjECtS BYtES ObjECtS BYtES | h2 | | pmd | | graphchi
52M 1.3 GB 105M 2.4 GB | | |
W BASE ® OPT 6000 T =50 » BASE B OPT 30000 T 55500 @ BASE @ OPT
graphchi @ 3000 é 4000 - é 20000 17223
BASE OPT S -
Stack- | Stack- Stack- | Stack- 5 5 2000 - g oo |
Objects | Bytes Objects | Bytes i )
OOM O GB 506M 91 GB ’ I\flzx Heap (|\3/I)E(3) > / \ ’ I\fl);x Heap (I\j)B() o / \ ’ I\i:x Heap (I\:/SI)I;) i

CONCLUSION FUTURE WORK

* Proposed an idea to have dynamic checks for potential incorrect stack allocations, along with repairing memory * Future Work: Perform more aggressive stack-
layout by heapitying escaping objects and correcting their references. allocation & enable further optimizations in the JIT

* An efficient approach for performing heapification checks by ordering objects on the stack. compilers.
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