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The Possibility for Numerical Calculations with i-APPLI

MAasaMI TAKATA,® TOMOKO SHIBAYAMA,' CHIEMI WATANABE,*
HAYARU SHOUNOtt and KAZUKI JOE?

The i-APPLI, provided by NTT Docomo Co.ltd, makes Javal™ applications execute on
mobile phones. Although a mobile phone has just poor calculation resource, it provides data
communication facility as well as calculation resource with us. Namely, a mobile phone can be
a node of a distributed processing system. In November 2003, over 20 millions mobile phones
with i-APPLI have been shipped to the market, and most of them are considered as an idle
state. A computational resource consisting of many idle mobile phones is attractive for a dis-
tributed processing system. In this paper, we propose a distributed processing system using
mobile phones for numerical calculations. We implement a prototype, that is a distributed
genetic algorithm using i-APPLI, as one of approaches for numerical calculations with mobile

phones.
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Table 1 Spec of 503i, 504i, FOMA, and 505i (KB).

503t 5041 FOMA 5051
goooooooo | 5 5 5 10
ooooooooo | 10 10 10 20
Jar 00 10 30 30 30
Scratch Pad 00 10 100 200 200
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Table 2 MIPS values of sevelal mobile phones.

5031 508is 5041 504is 5051

Fujitsu (F) 0.11 2.56 2.56
Panasonic (P) 0.92 0.93
NEC (N) 0.21 021 100 10.0
MITSUBISHI (D) 0.47 - 7.35
Sony (SO) 0.60 1.11 1.11 - 1.48
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Table 3 Heap for i-APPLI (KB).

Fujitsu (F) Panasonic (P) | NEC (N)
5031 600 288/150 96 /286
5083is | 600 288/150 96/286
5041 1000 1500 544/600
5041s | 1500 1500 544/1030
2051 600/700 - 760/1228
2102V | 1536/1024 760/1228 760/1488
5051 2000/1500 3500 1494/1472
MITSUBISHI (D) | Sony (SO) Sharp (SH)
5031 1110/220 350 -
503is | 1110/220 350 -
5041 1024/524 1000 -
5051 1536,/2048 1800 1700
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Fig.1 The model of island-GA with i-APPLI.
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Fig.2 An algorithm for GA with i-APPLI.
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Table 4 The maximum fitness values of GA with J2SE
and i-APPLI.

J2SE 87 91 97 98 97
93 95 96 96 98
i-APPLI | 98 89 95 91 91
83 &8 97 97 92
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Fig.3 The maximum fitness values with i-APPLI
(L = 16).
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(L = 50).
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public void paint(Graphics g){
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g.clearRect(0,0,width,height) ;
g.drawString("MIPS Start", 0, 20);

g.unlock(true);

// 00000000 10000

spnl.start(); // O0O0OO
mips_loop1(1000000); // OO
spnl.stop(); // O0OO0O

// 00000000 20000

spn2.start();
mips_loop2(1000000) ;

spn2.stop() ;

endFlag = true;

repaint();

else { // OOOO

g.lock();

g.clearRect(0, O, width, height);
g.drawString("MIPS End", 5,20);

OO0D0D0O000TimeSpan.javad 0000 // 0000000
gooooooooo,0o0000onoooooonOn timel = spnil.getResult();
gol10o0ooooooooboo 10b00bD00 time2 = spn2.getResult();
o20000000000000 200000000
goboobooooooooobooobooooogs
goboboo2000000000 100000000 str = time+"msec";
O000o00oo0ooooooooooog MIPS
gobooooobocoobooooooooo

time = time2 - timel;

g.drawString(str,5,80);

g.drawString(spnl.toString(),5,40);
g.drawString(spn2.toString(),5,60);
// MIPS 000000

import com.nttdocomo.ui.*;

g.unlock(true);
endFlag = false;

public class MIPS extends Canvas{ }
boolean endFlag = false ;
// 00000000 10000

public void mips_loopl(int size){

TimeSpan spnl,spn2;
int width, height;

int i;
MIPS(O{ int itmp;
spnl = new TimeSpan(); for(i = 0; i <= size; i++){
spn2 = new TimeSpan(); itmp = 1+1;
width = Display.getWidth(); }

height = Display.getHeight(); }
}
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// 00000000 20000
public void mips_loop2(int size){

int i;

int itmp;

for(i = 0; i <= size; i++){
itmp = 1+1;
itmp = 1+1;

}

}
}
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