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Fig.1 Structure of shuJIT.
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Fig.2 An example of compilation.

(Part of Linpack#daxpy method)
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Fig.3 Cache states.

shudIT internal code
(part of Linpack#daxpy method) :

@) iload

(2) iload

(3) iconst_1 (1) iload state 0

(4) isub

Egg :?Oz?]dst . / (9) fill_cache

(7) isub (8) iastorel
(8) iastorel statel | (11) iastore,
(9) fill_cache
(10) array_check
(11) iastore (7) isub
(2) iload
SG) iconst_1 (4) isub
(10) array_checl state 2 state 4
e
(3)iconst_1

Code generation process :
(1) Emit the native code for "iload in state 0".
(2) Emit the native code for "“iload in state 1".
(3) Emit the native code for “iconst_1 in state 2".
(4) Emit the native code for "isub in state 4".

(5) iload

04 DOOOOD
Fig.4 An example of state transition.
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Fig.5 The impacts of each optimization on SPEC JVM98 scores.
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Fig. 6 Direct invocation between compiled methods.
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void signal_handler(int sig, ...) {
struct sigcontext *sc = ...
goooDOooooooooO;
switch (sig) {
ooooooooooooon
(000 throw 0 O);
}
oooooboooooo
oooo0ooooooooooo;
return;

}
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Fig.7 Signal handling for catching an exception.
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Native code generated by shudIT :

""" Executed

NOP only once

Code which has to be executed only once :I:

Replace the above "NOP"s with "JMP done"
done:

Skip the code
executed once

JMP done
Code which has to be executed only once
Replaced the above "NOP"s with "JMP done"
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Fig.8 Overwriting a jump instruction onto a NOP
instruction.
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Control flow  Signal handler :
void signal_handler(...) {
[ Do the operation which have to
be executed only once; (*)

Write back the originally
generated code on “INT 3",

Write"INT 3"
on the native code
generated by shuJIT.

Native code
generatd by shuJIT }

Modify the program counter
in obtained signal context;

(*) Inreality, the signal handler do not execute the required operation by itself.
Instead the signal handler generates a trampoline code which jumps to

the operation and set the address of the trampoline into the obtained signal context.
Hence the operation is executed after the signal handler returns.

If the signal handler executes the operation by itself, more signals can occur

in the operation even though the signal handler has already been running.
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Fig.9 Overwriting the original instruction onto an
instruction to cause software interruption.
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Overwritten instruction E | Overwriting instruction E

Jump instruction (JMP) s------- Jump instruction (JMP)

No operation
instructions (NOP)

No operation
instructions (NOP)

Software interrupt

instruction (INT) Original instructions

shuJIT’s methods
———  Useful methods
7777777 Implementable but useless methods

010 ODO0OO0OO0OOODOOOOOOO
Fig.10 Various implementation methods for code
patching.
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01 sqrt 0O0O0O 10,000,000 0000000
Table 1 Execution times to invoke the sqrt method
10,000,000 times.
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Fig.11 The result of SPEC JVM98.
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Fig.12 The result of Linpack Benchmark for Java.
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