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Virtual Machine Code Optimization using Profiling Data

T

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 requres 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 results.

Key Words : Profile, Profiling Data, Code Optimization, Virtual Machine Code, Virtual Machine
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gude ~d 7]‘?} 7} 7]74] AEE Java Bytecodel[l],
NET IL[2], =&z EVM SIL[3]e] o, gxj~8 7]t
717 A "EE PASM(Parrot ASSeMbly language)[4]°]
gt A7 A m=e FEE AA HolE4-(Data Section)
‘:l?*(Code Section)® T2 ¢ Uth vlojEFe=
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g3t IF ol Jw, A, 29 Fol w
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Translator SiL Code ~»  Assembler

|
Executable File

» C» Compier > » Transiator
=== Format

s -3 Translator

I
» Compler EVM s’(‘3“?|

]
¥

Result

(32 1) EWM A2E TH=

2.2 EVM

EVM< Eutd tnfoj~(Mobile Device), A& HhA~
(Set-top Bex), TAE TV(Digital TV)Eo] gA=Hs &3
&8 ZEIPE theR ] AdshE MIA £F40t.

EVMe ZA Colvt Ant 59 g T2 oo

2 44" Z2ads Y ydse B8, SIL 2=
g 7PN AA A8 b HEl revm TWHOE W
Fete ojdEy BE, A =99 1 g A ¥ o] xevm
BdS Adste A BEeR FAHd EVM Al
2% FAEE (3" DI 2]

SILE EVME] o4& ﬂ‘ﬂi/ﬂ EVMelA g 4
Ade o ZEY dEeHE WHol JFolth o oL
#ol 93] xevm FEIE WBH L Al~dY 29 AA 7

SILe d¥iti= A2FlS 9% 7PAe 25 7 o
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Haloh AAAQ BHA HAgsle Ay HAAFgE vw TVENA BEE Zaad 49 HoHry ZEIH
& 9l E3, I5E FHoR FAs HAgste A ool SPAS 1 ¥ 7 RS A =24 9
Azl I=E st Dol ARl ARE BAstd A AvdE 5% #AA4YY A olde Fr &+ Sirh
FHgee 54 FHI3z F2L 5+ o6l ol& <late] FM7IA FEE AR IFuslolE HIEk] 78
294 2= HAAGE A3AE A A ¥ F 715 7RIA WY =gAd HEHEGA @A LH
B 3y wE 7R BE2S FHgEte Ao Fadt & (Register), 2~®(Stack)® A(Heap)@HAA 7H & o2 Agst
ez 90-90HH e W= Zrad ;= 10%7F AlxH A Ao webs RS dojEE 7EA 7|8 &5 A
2A99 N%AEE ARREE AEo] gl o]AL BExsin 8 4 (basic block count), 7182 &F =7] (size of basic
Bk ok Aldtele dFEY daEgEe] FXE =P block), &< 3% 4 (function call comt)t W& =A<
at7) Witolth o)Ed FEE FF £AHOE AHE Hre 99& FHIse 29 8] F° (stack read count), 2~
A o8 @AY 23 z2E A5S g49 F P g 27 4 (stack write count), MEE $17] F (memory
218 gAY FHE = 22y 2P A A|7E A [heap] read count), WI5=# 27] 4 (memorylheapl write
A} 2 2L A8}, Zo <o) B3 =A%k A9 count), FA2E 971 §° (register read count), #A|2E 27)
TEEA ¥E Id59 e AL ot gtk d¥ 4 (register write count), 522 AT 4 elBI[13][14].
Hoz ¥z a¢g Fusiste PHS oY Ze HiES
# & s} sk AoH8IOIN0L 3, RE X3} A|AH
24 ZM3IE oot Z2ody B EEA AA% Z2ndde of&3 VA 2=
(1) Z=3pys HAg7)E= (a8 oM & F X ZA FHIA Fi
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g 2o gl glol A dFE FE IF EE go= wel Aol sdVA WFe ZEadelE T3
VB EES o] 918 AREE U6 TPNA mes VA ZEC did RS dolH
T3 Zeodde ZRade ste Wi wE 27 = £ 934 "tk o] ¥ # AU Y] HI
= 719K (Node-based) Z23}4H7} o} 7lvHArc-based) T FHASE Zady dele g BA45ke] MV 2EE
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(E 1) Z2Hz f¢loje
o= Bytes a8y

Function Name 12 | Function name

i ] —

no|m

ecuUtion count of
function or block |

t

1 Profiling Data File Format —— - =
| =1

‘ <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>

<stlack_write>'," <heap_read>, <heap_wrile>

<block_info> ::= <block_ID>", <slart_line>

<size>', <count>','<stack_read>", <stack_write>

‘ <heap_read>", <heap_write>

<file_name> ::= "Sidentifier
<function_name> ::= '$identifier
<block_ID> ::= "Sidentifier

<start_line> ;= 'Sinteger’
<gize> ::= 'Sinteger’
<count> ::= ‘Sinteger’
<stack_read> ::= ‘$integer’
<stack_write> ::= 'Sinteger’
<heap_read> ::= 'Sinteger’
<heap_write> ::= "Sinteger’

(2% 4) Z=malgl Hjoje i Al (EBNF)

-I Algorithm of Profiling |

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 monitoring
)

Printing profiling information
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Zo] RHo g BX7| (Analyzer) ¥ I
(Optimization of Hot Block) ZE o0&

B2 ZEHUYE B8 AEd Z2d9Y dHolEE B4
stel ZEO9e gl A deqE FE g5 B B
& Zol AAge FES dAs: ddy SIL =% ¥
T V| BEEoE EEgSE 928 ) 3 22 3
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Brofiting B
%Filg: N_gueens.c.sll
Yo Function: main
% $$0,20,4.1,0,5.0,1
Ya $$1,04,4,9,18.18,9.0
% $$2,26,4.8,16,16.8.8
Yo $$3.32,3,8.8088
k3 $54,35,3.1
% $$5384163232 18,0
%o $$6.42,6,15,75,76.80,30
b $$7.50,3,186,15,0,15.18
% $$8,53,8,1.0.22.2
% End-Function: main,20,41,1,13,18,11.9
Yo Function: rm_guaens
% $58.61,10,1965,7860,9825,1065,5808
Y $$10,71,5,17685,53058,53055,53085.0
% 5511766, 15720,15720,81440,31440,31440
Y $$12.82.44,2056,74016,74018,22616,6168
¥ $$13,126.2,92.0,0,0,92
Yo $$14,128,4.828,1656,1656,1656.0
o $515,132,21,736,736,4416,2208,7360
Y% $$16,1583.3.736,736.0.736,736
3 $$17,156,6,82,82 92,0,184
Yo $$18,182,8,1984,3928,7856,3928,3928
% $$19,1710.40,2086 67848,67848,18504,6168
%o $$20,210,1,15720,0.0.0.0
% $$21,2114,8,15720,94320,78600,47 160,15720
% $$22,219.,3,1965,0,0,3030.0
e End-Function:
m_guesns 81,161,1985,176850,100808,76635,65020

o Funelion: posiion ok
% $$23,222,16,15720,172820.186640,62880,31440
% $$24,238,12,5508,60588,60588,27540.0
% $$25.250,3,15720,165720,16720,18720.0
Yo $$26,253.14.3420,44460,44480,13680,0
k3 $527.287 4,15720,31440,31440,31440,0
%o End-Function:

position_ok,222.49,15720,507360.6 13080 251520.31440
YENd-File: N_guesns.¢.sif
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