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Virtual Machine Code Optimization using Profiling Data
Yang-Hoon Shin" - Changhwan Yi" - Se-Man Oh™

ABSTRACT

VM(Virtual Machine) can be considered as a software processor which interprets the abstract machine code. Also, it is considered as a
conceptional computer that consists of logical system configuration. But, the execution speed of VM system is much slower than that of a
real processor system. So, it is very important to optimize the code for virtual machine to enhance the execution time. Especially the
optimizer for a virtual machine code on embedded devices requires the highly efficient performance to the ordinary optimizer in the respect
to the optimized ratio about cost. Fundamentally, functions and basic blocks which influence the execution time of virtual machine is
found, and then an optimization for them may get the high efficiency.

In this paper, we designed and implemented the optimizer for the virtual(or abstract) machine code(VMC) using profiling. Firstly, we
defined the profiling information which is necessary to the optimization of VMC. The information can be obtained from dynamically
executing the abstract machine code. And we implemented VMC optimizer using the profiling information. In our implementation, the VMC
is SIL(Standard Intermediate Language) that is an intermediate code of EVM(Embedded Virtual Machine). Also, we tried a benchmark test
for the VMC optimizer and obtained reasonable resuits.

Key Words : Profile, Profiling Data, Code Optimization, Virtual Machine Code, Virtual Machine
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(B 1) Z=m2l Hjoj

ols Bytes o

Function Name 128 Function name

Block ID 8 Basic block ID

Start Line 8 Starting DointA of
function or block

Size 8 Size of function or block

Count 8 Execution count of
function or block

Stack Read 8 Stack read count

Stack Write 8 Stack write count

Heap Read 8 Memory read count

Heap Write 8 Memory write count

-{Proﬁling Data Fite Format}

<file> ::= “%File:” <file_name> { <function_def> }
‘%End-File: <file_name>

<function_def> ::= <function_info> { <block_info> }

<function_info> ::= *%Function:'<function_name>',"
<start_line>","<size>", <count>", <stack_read>",”
<stack_write>'," <heap_read>',’ <heap_write>

<block_info> ::= <block_iD>',"<start_line>","
<size>’,"<count>", «stack_read>",’ <stack_write>",’
<heap_read>', <heap_write>

<file_name> ::= ‘$identifier’
<function_name> ::= ‘$identifier’
<block_ID> ::= "Sidentifier’
<start_line> ::= ‘$integer’

<size> ::= 'Sinteger’

<count> ::= '$integer’
<stack_read> ::= '‘Sinteger'
<stack_write> ::= '$integer'
<heap_read> ::= '$integer’
<heap_write> ::= 'Sinteger’

(38 4) ==nelal ololef o Al (EBNF)

- Algorithm of Profiling F

Divided according to basic block

Check starting point
Check finishing point
Computing size of basic block
}
[Executing source code]
Gathering profiling information of each basic block
{

Computing execution count
Stack and heap monltoring

}
Printing profiling information
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—{ Protiting Data - N queen problem ll

%File: N_queens.c.sit
Function: main
Y $80,20,4,1,0,5.0,1
% $$1.24,4,9,18,18,8.0
Y% $$2,26.4,8,16,16,8.8
% $$3,32,3,8,8,08,8
% $84,35,3,1,0,0,0,1
% $$5,38.,4,16,32,32,16.0
% $9$6,42.8,15,75.75.80,30
% $$7.50,3,15,15,0,15.15
% $$8,53,8,1,0,2,2,2
% End-Function: main,20,41,1,13,18,11.9
Y% Function: rn_queens
% $8$9.61,10,1065,7860,9825, 1965,5895
% $$10,71,5,17685,53055,53055,53055,0
% $811,76,6,15720,15720,31440,31440,31440
% $$12,82,44,2056,74016,74016,22616,6168
% $$13,126.2,82,0.0,0,92
% $$14,128,4,828,1656,1656,1656,0
% $5$15,132,21,736,736,4416,2208,7360
% $$16,153.3.736.736,0,736,736
% $$17,156,6,92,92,92,0,184
% $$18,162,8,1964,3928,7856,3928,3928
% $$19,170,40,2056,67848,67848,18504,6 168
% $$20.210,1,15720.0,0,0,0
Yo $$21,211,8,15720,94320,78600,47160,15720
% $$22,219,3,1965,0,0,3930,0
% End-Function:
rm_gueens.81,161,1965,176850,190805,76635,55020
% Function: position_ok
% $$23,222,16,15720,172920,188640,62880,31440
% $$24,238,12,5508,60588,60568,27540,0
% $$25,250,3,15720,15720,15720,15720,0
% $$26,253,14,3420,44460,44460,13680,0
% $8$27,267,4,15720,31440,31440,31440.0
% End-Function:
position_ok.222,49,15720,597360,613080.251520,31440
%End-File: N_queens.c.sil
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