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Abstract  Multithreaded models improve the efficiency of parallel systems by combining inner
parallelism, asynchronous data availability and the locality of von Neumann model. This model executes
thread code which is generated by compiler and of which quality is given by the method of generation.
But multithreaded models have the demerit that execution model is restricted to a specific platform. On
the contrary, Java has the platform independency, so if we can translate from threads code to Java’
bytecode, we can use the advantages of multithreaded models in many platforms. .

Java executes Java bytecode which is intermediate language format for Java virtual machine. Java
bytecode plays a role of an intermediate language in translator and Java virtual machine work as
back-end in translator. But, Java bytecode which is translated from multithreaded models have the
demerit that it is not secure.

This paper, multhithread code whose feature of platform independent can execute in java virtual
machine. We design and implement translator which translate from thread code of multithreaded code to
Java bytecode and which check secure problems from Java bytecode.
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<mmltithreaded code> = <opcode><operand>
<opcode>

::=<basicop>}<memory-registerop>|<value-argumentop>|<synchronizationop>
<basicop> = <arithmeticop>}<relationop>|<booleanop>|<bitstringop>
<arithmeticop> 1= <add>|<sub>|<inc>|<dec> | <mul>|<div>|<neg>

<relationop> = <gt>|<I>|<ge>|<le>|<et>
<boolean> = <and>|<or>|<nor>

<bitstring> = <sht]>|<shtr>|<rotr>|<rotl>
<memory-registerop> == <store>|<Joad>
<value-argumentop> = <receive>
<synchronizationop> = <initsc>/<incse>|<decse>
<operand> = <regn>[<Fm>{<thrd\>

<regn> ::= regl{reg]
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# sum

thrd0:  receive argQ
stop

thrdl:  receive argl
stop

thrd2:  load arg0 RO
load argl Rl
add RO R1 RO
store RO 1_varQ
send I_var0 pfp
endf

(29 1] bdF2d=E 3=

(23 119 2= 3=E oz A4
Fo] g Fohs TIPS 2 FET W
Zoltk. (2™ 1] A e zd=z FAddch
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Input : Multi-threaded code
Output : Oolong code
Temporary : Symbol table

Procedure
Repeat
Read a token from Multi-threaded code
Store Symbol table with token
if synchronization count = O then
if token = thread number then
MyConsumer Qolong code initialization,
MyProducer QOolong code initialization
elseif token = ’receive’ then
Make synchronized MyProducer thread

LoONIA W

10.  elseif token = ‘stop’ then
11. synchronization count = -1
12.  elseif token = 'load’ then
13. Make synchronized MyConsumer thread
14. elseif token = op—code then
15. Translate op-code to Qolong code
16. elseif token = ‘endf’ then
17. stop
18. Until end of input is reached
End-Procedure
[2328]Z 1]olA synchronization count® 2t
2z#=9 F7)8} AFeln, 4 2d=e 718 Al
=71 02 A APdd 00] obd Ag= A o

713z} MyConsumerS’Jr MyProducer 8=+
synchronizedZ 57|38 ZtA stgch [29 1l
A AAE 27 7= thdE Oolong®YEq =

nEojF A, o]RE Oolong AAUEEE o]L3}d
class FAE Hgstl o|FA M dold dass
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o} ol2A4 AHdY Z=E Oolong AAEHE o]§
M FeUx Hde YA (29 119 2=9 2

=
=

Z
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.class super MyObject //MyObject

.super java/lang/Object
.method public <init> OV
‘end method

.method public synchronized setValue (DV
‘end method

.method public synchronized getA (I
‘end method

.method public synchronized getB (1
‘end method

.method public synchronized setC (I}V
‘end method

.class super MyProducer
_super java/lang/Thread

.method public <init> (LMyObject;DV
‘end method
.method public run OV

‘end method

.class super MyConsumer
.super java/lang/Thread

.method public <init> (LMyObject;)V
‘end method

.method public run OV

‘end method

class public super TAdd
.super java/lang/Object

.method public <init> OV
‘end method

.method public static main ([Ljava/lang/String;)V
Jimit stack 4
Jimit locals 5

new MyObject

;;;aw MyProducer

mvokespecnal MyProducer/<init> (LMyObject;1}V
new MyProducer

Wvokespecnal MyProducer/<init> (LMyObject; DV
;;;ew MyConsumer

;-r;vokespecial MyConsumer/<init> (LMyObject;)V
i;vokevirtual java/lang/Thread/start OV
;;vokevinual java/lang/Thread/start )V

invokevirtual java/lang/Thread/start OV
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//MyProducer €82

//MyConsumer 22
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.end method
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.method public <init>()V

goto end

aload_0

in\éokespecial java/lang/SecurityManager/<init> ()V
end:

return
.end method
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return

.end method
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