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ABSTRACT

This paper presents the EVM(Embedded Virtual Machine) which enables the execution of dynamic
applications loaded in the embedded systems such as Mobile Devices(mobile phone, PDA), Set-Top Box,
and Digital TV using downloading techniques. To accomplish this goal, we defined a SIL.(Standard
Intermediate Language) code, and implemented a Bytecode-to—~SIL translator which enables the execution
of programs written in java language in the EVM platform without JVM, and a MSIL-to-SIL translator
which enables for programs written in NET language to be executed in the EVM platform without .NET
platform. Also, we developed a EFF(Executable File Format) builder as an assembler which translates
SII. codes into an executable file, *.evm, and implemented the EVM which reads the *.evm file and executes
it. The virtual machine for embedded systems developed in this paper is the software technologies that
enable the execution of applications or contents without changes to contents even when the platforms
change. In fact, the virtual machine suggested here is not only usable as a standard model for existing
virtual machines but also aid in more efficient execution of applications loaded in the embedded systems
such as Mobile Devices, Digital TV, and Set-Top Box.
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Stack operations

-------- | Basic stack operation

[ Flow control operations |

’ H Conditional branch |
m{l’usb/l .oad Constant value to stack top! H Unconditional branch
-------- [ Push/Load XXX tostack top | ] Switch

»——{ Pop/Store from stack top to XXX ! '—i Invoke methed

[Type conversion uperations |

Arithmetic operations }

a8 1. SIL HitRE=el FiH 18|

NRoER FxAoZ SILY $EAL SRS
[13,16,21].
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< olong Category > < SIL Category >

Constant Loading

Local Variable Loading Stack operations ]

Local Variable Storing

Stack Manipulation

Arithmetical Operations Arithmetic operations :]

Bitwise/Shift Operations Flow control operations

i Return Instractions

i Conversion Operations

i Ohject Operations

No Operations
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HE 7] Al2xEle 270U (Scanner), 4] (Parser),
SDT(Syntax Directed Transiation), AST(Abstract
Syntax Tree) 283 ICT(Intermediate Code
Translator)2] 52502 FAET 28 82 Ho7|
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SR sy 8
C

w

Assembly
Code(EVM}

Assembly
Code{Java)
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SIL Code
*add (*+ - Type) add
%« - Ty 1
as *mul (* - Type) N mu
%ﬁﬂq sand (* - Type) and
(< T o 3
| xor (x - Type) or
Ifne i Idc 0, ne ]
————————— 1:N b——————
40l ifeq Ide 0, eq
w2 o] .1f_.1cmple lﬂ le
if_icmpge ge




i Qolong Code w3 | SIL Code
getfield 1dfld
putstatic strsfld
7 A - - 1:1
w2 o] invokespecial call
invokevirtual calli
d2l - convl
g - : .
e 121 convi
26 dup? 1:N dup, dup
’EL
*load (+ - Type) <parzi$eter>
i N str
g #H o] | xstore (* - Type) <parameter>
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SIL code
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ssembly Code(EVM) |

Code(.NET)
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¥ 3. MSIL ZE2t SIL ZH#Ho| oiZ Hols

offset | MSIL | SIL Description

0x00 nop nop

No Operation

Load First local

0x06 | Idloc.0 | 1dl variable onto the stack

Pop value from stack

0x0a | stloc.0 | str into first local variable

0x17 |ldci4.1} Idc | Push 1 onto the stack as 14

0x2a ret ret Return from method

Add values, returning

0x58 add add a new value

Subtract values, returning
a new value

0x39 sub sub

Multiply values, returning

0x5a mul mul 4 new value

Divide values, returning a

0Ox5b div div new value

4. AHICI= TIAIIH(EVM)

EVM(Embedded Virtual Machine}& ANSI C ¢}
oje} SUNALSY) zut 9lo] 58 25 548 & e
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1) perfect.c

void main()

{ int ijk:
int rem,sum;
int max=500;

for (i=2: i<=max; i++) {
sum=0:
k=i/2;
for (j=1: j<=k: j++) {
rem = i%;j;
} if (rem == 0) sum += }i
if (i==sum) printf("%d ”, i)

2) perfect.sil

%%Data Section

96%Code Section
%File: perfect.c
main:

proc 2411
sym i i 0
.sym j i 0
.sym k i 0
symrem i 0O
sym sum i 0
sym max i 0
%Line 7: int m
Idc.i 500

str.i 1 20
9%Line 130: for(i=2: i<=max: i++}{
Idci 2

stri 10
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