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PROBLEM STATEMENT

JIT compilers prioritize performance over | | 1. class A { 14 2 bar(0;
precision while performing analyses. SR 15. } /* method foo */

4
Recent Solutions: Use precise static AOT 5.
analysis results to deliver aggressive opti- 6. Ay =new AQ; // 0c 18. void barCA p) { . . . 1
mizations in JIT compilers. 7
8
9

Relying completely on AOT results can | o
take away what a JIT compiler is better at 11 L else 55

AND MANAS THAKUR!

MOTIVATING EXAMPLE

..............................................................................
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void foo(A z) { 16. } /* class A */
A x = new AQ); // Os 17. class B extends A {

x.f = new AQ; // 07 19. } /* class B */

1f(z instanceof A) { 29. class C extends A {
21. void bar(A p3) {

..............................................................................

------------------------------------------------------------------------------------------------------------------------------------------------------------

i.e. speculation based on run-time profiles. 12 global = y; Escape (23. 1}

Static AOT analysis doesn’t consider pos-
sibility of having runtime profile based

..............................................................................

13. } 24. } /* class C */
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5. class D extends A{ | Polymorphic

526. void bar(CA ps) { Callsite:

27. ]

2 g n:{B,C,D}

e [0s] [07] [Escaping]

E29. psa.f = new AQ); =

30.  ps.foobar(ps.f);  Escape Branching:

S0 . 5
~:{8, 113} [0¢] [Escaping]
33. } /* method bar */ /
33. void foobar(A ps) { . . . } Methoc Inhnlng;

34. } /* class D */ )
35. class E extends A { . . . } [0l melestl e [Escapmg]/

speculative optimizations. compiler to perform more stack allocations.

/Insight: Enrich static analysis results with possibility of run-time speculation and enable the JIT

~

POLYMORPHIC CALLSITE

<z, {B, D}, {0507} >

A::foo(z) {

Y = new A(); // Og
if (%) |

;:gD bar(pn) { \érC::bar(pg) { \ 11. } else {
b, doesn’t escape |- D3 escapes 12. // Object Og escapes.

13. '}

A\ J . } < (8], {Og] >

RESOLVING SPECULATIVE CONDITIONS IN THE JIT

1. Polymorphic Callsite

for each 0 in JIT identified _objects(m):

---------------------------------------------------------------------
'

-------------------------------------------------------------------------------------------------------------

(CHm[C] SAn[0] [C]) vV ( Vt € SAn[O0] [c] 2 CPn(t) > ST)
..................... e LS S i B S
R \‘ \‘/ R R
2 ¢ S| IR Ollnlivaldl | e
E (j": f& %P E; (1V8.|1 O C,<m>
T ia S| {0’ SHISHELS L e :
O o ) a \_ teme ) ) '4% "B 2 C
% 01::02::0n: S k.
2. Branching Conditions 3. Inlining Conditions | | [T — | i<m>
\_ ) el
fOF eaCh 0 in JIT identifiEd ObjeCtS(m) for each Callsite C € CallSitesm:
(V b € SAn[0] [br] with 2 BPm(b) > ST) Callersc = SAnlc]l < /
\’ ol o if 3 n such that (n € ITalcl A n € Callersc):
2 |ib1,b2 ; 2 [b1lival:
o LT o] e Ostaric = statically_marked_objects(m)
S| 10 |z ival; ‘mark all 0 € Ostatic
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METHOD INLINING

i[< 14, D.bar(pa), {Oze} >
\ If Inlined

rD::bar(pzl) { | )
(pa-f = new AQ); // Oz)

Q.... §

FALLBACK (HEAPIFICATION)

PLDI 24

Heaplflcatlo

—_ —

Heapification

STACK ALLOCATION

graphchi

BaseLine CoSSJIT

Stack- | Stack- || Stack- | Stack- Heapi-
Objects| Bytes Objects | Bytes fication

349M | 8.3GB || 1041.1M| 20.1 GB | 0.006M

h2

BaseLine CoSSJIT

Stack- | Stack- || Stack- | Stack- Heapi-
Objects| Bytes Objects | Bytes fication

33M 0.5GB || 525M 12.7GB | 6M

zxing

BaseLine CoSSJIT

Stack- | Stack- || Stack- | Stack- Heapi-
Objects| Bytes Objects | Bytes fication

242M | 09GB || 1539M | 52.8 GB | 0.4M
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