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Implementation of a Practical Number Crunching
Application for Cellular Phones

GyokUkou Ter,*! Nacisa Numano, 12
Masamr TAkATAT! and Kazuki Jog!

PDAs such as cellar phones have surplus computing resource when they are
in a standby mode. If such surplus computing resource are to be consolidated,
we will have a new class of computing resource. The hardware technologies
for PDA are innovated day by day, so a highly specialized PDA that is almost
equivalent to existing PCs will appear in the near future. In this paper, we
propose a distributed processing system model by many PDAs. For the sake
of a case study, we explain the porting methods of a real application program
to a cellra phone and show some performance results of the ported application.
As a result, we find the current language specification for the cellar phone has
a restriction, but we are sure that the restriction will disappear in a very near
future so that the distributed processing systems by many PDAs are realizable.
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01 DoJa-40000000000C0COOO
Table 1 Hardware specification of mobile phones with DoJa-4.0.

ooo CPU gooooooooo
N901iS 200MHz | 9,216 KB

P901iS 200MHz | 9,216 KB

F901iS 216 MHz | 3,000/5,000 KB
DI01iS 216 MHz | 3,000/5,000 KB
SH901iS 216 MHz | 8,000 KB

N902i 400 MHz | 9,218 KB
P902i 400 MHz | 8,192KB
F902i 400 MHz | 4,500/3,500 KB
D902i 400 MHz | 4,500/3,500 KB

SH902i 400 MHz 10,752 KB

02 DoJal Jar 00ODODDDODOD
Table 2 Upper limit size of DoJa Jar files.

oo oo Jar 000
DoJa-1.0 | 503i 10KB
DoJa-2.0 | 504i 30KB
DoJa-3.0 | 505i, 506i | 30 KB
DoJa-3.5 | 900i 100 KB
DoJa-4.0 | 901i 100 KB
DoJa-4.1 | 902i 100 KB
DoJa-5.0 | 903i 1,024 KB
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Fig.1 The execution flow in GROMACS.
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‘typedefint t test(int, ..} ‘4" extern t_test FE&H1, FE&H2; ‘
BER l A% l
double a; int B&1(int i, ... ){
- nEA - —r
. ) int BE%R2(int i, ... ){
{_test test; iR
}
HEFE

&M koweza[2)]
(10, ..., B, kowaza[0].test(3/%¥,...) — B&01
(10, ..., E%2) kowaza[1] test(7I%,...) — BI%2

}

0 2 typedef O extern 000
Fig.2 How to use typedef and extern.
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03 mdrun 00000000 OOOCOOOOOO
Table 3 Memory sizes requried by several mdrun algorithms.
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Fig.3 Call-graph of MD.
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Table 4 Execution time of force (ms).

0oo | PC(C) | PC (DoJa) | OODODO
1 4 125 1,429
2 3 125 1,450
3 3 125 1,447
4 2 125 1,483
5 9 141 1,427
6 3 141 1,440
7 3 125 1,412
8 3 125 1,425
9 3 125 1,393
10 8 125 1,469
oo 4.1 128.2 1,437.5
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