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Abstract One of the problems in boosting Java performance using a Just-in-Time (JIT) compiler
is removing redundant array bound checks. In conventional static compilers, many powerful algorithms
have been developed, yet they are not directly applicable to JIT compilation where the compilation time
is part of the whole running time. In the current JIT compilers, we can use either a naive algorithm
that is not powerful enough or an aggressive algorithm which requires the transformation into a static
single assignment (SSA) form of programs (and back to the original form after optimization), thus
causing too much overhead not appropriate for JIT compilation. This paper proposes a new algorithm
based on an inequality graph which can eliminate array bounds check codes aggressively without
resorting to the SSA form. When we actually perform this type of optimization, there are many
constraints in code motion caused by the precise exception rule in Java specification, which would
cause the algorithm to miss many opportunities for eliminating array bound checks. We also propose
a new method to overcome these constraints.
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b+ 8 AE 233 4y 4% e JER
Aot wiE AA HA HASRE ALY W visty
(geo— mean)oi 1% AZ9 A% TS dUn
_222_mpegaudio$} Zo] wid H4E To| A&
Atz mRaddMe 4%9 A
_202_jess$t _209_dbollA AEol AFEHA=T ole o]
WXvlz Z2age] uldg BF AMEEHA gol Hld
A AA -8l tige] d2 goA HHFlY 0%
Hthe #HAS £ AEEe) Rge] Z4dr) WE
A Aoz Azdg, v, He A AFs 59
NZHSE 0.2%) BTt &4 2y ols OE A9 89l-
M (cache) BFS] WE-o] e ZAoE AZAL &
3], _202 jess®] ASdE Axd AHFH £3 A7He
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o] F AIZtE FAll FASA A% AFE Role F

Fojoid A Y F £AHE © T2 HAAE A&
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ooy
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e
32
£

+ 3l& AeE AL
Aze PG A= PP H8HY B
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method %ol %
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AEe AR AHl A4
HINS A8s= method7t X3S
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oA tg wixvia Z2IPE] vE) o B 1.5%2
F714Q Ay e BHITh 222 mpegaudio®) 7
d Ao vged, ol A3 HEow g A=
az)7b ol d AA A HAE HL9E
o] == @) HlF 94% 7D M4 Aol
FL F7) W'o) ofdrt AztEh A2E I
A3 71Wel o3 BEAEE 3=(a8 79 BB
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(code reordering) WS 83 B3] A4 (instruction
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.209.db
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graph)gtil 89t V|8FH o2 Tdxg o)4s) WEE
7re] ABAE BHT v BA HAF gEAV F
EHeElE Ao oig Ho A= WHes F= AL 2
oy 229 dadA 2dzE oS3 e e
oA th=ro}

ABCD %Wydxe wWHoE FHF AIDd HF
(e-SSA) Fel11=2 ¥ Fo| Jyzg AU
F AF dd g e 3E P FF 9 WA
Hefe] 8 WAL 3 R e HgE Iy
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g ZHA "oh of e S g wiy Feje] BE
walel Aol 25 ABCDOIA Alg3ls dia#dA 2
HEzE e dadA adZede g8 A8 &
HE A gux do] 4 £ Ut R 242 /\]X—}
3171 3] Wao] ud Wl 34 4 vd vy &
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Fen Quiane] A3 uvid ZAHAL AF3 ie
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AdY &7 Adl Java class HYL A
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AZko] HEol FEgFES
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Fae 24
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