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Built on Overlay Networks

JUN TAMARU! KoIcHI ABE? KAZUYUKI SHIMA' KAORI MAEDA!

Abstract: There are many services using Internet to confirm persons’ safety at the time of disaster. Since many users
simulteneously use the safety confirmation service in the time of disaster, various approaches for preventing server
overload and network congestion are proposed and developed. A service using overlay networks is one kind of them.
This paper shows requirements of safety confirmation systems at the time of disaster, and describes effectiveness of
the system over overlay networks, which satisfies the requirements. A feature of our proposed system in this paper is
that services are built on overlay networks for stable providing persons’ safety information. It uses an algorithm that
the authors’ proposed by refining Chord for Distributed Hash Table (DHT) constructed from distributed servers. This
algorithm is effective in the time of disaster since the required number of packets to update the routing table is constant
and independent on the number of servers. We developed a prototype system using IC cards for identifying persons in
order to verify our proposal. We also describe the experimental evaluation of effectiveness of the developed system.
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An Experimental Evaluation of Effectiveness of a Safety Confirmation System
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Fig.1 Configuration of safety confirmation system
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Fig. 2 Example of server distribution on an overlay network
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Table 1 Specification of a computer for a registration terminal

CPU Intel (R) Core (TM) 2 Duo CPU E7600
oooo 3.1GHz

ooo 4GB

goooooo 918GB

(0N Microsoft Windows 70 64 0 0 0O O
oooooo Intel (R) 82567V-2 Gigabit Network Connection

02 0O0O0OO0OpoOopoooo

Table 2 Specification of a server computer

CPU Intel (R) Core (TM) 2 Duo CPU U9400
oooo 1.4GHz

gooo 4GB

goooooo 141GB

oS Microsoft Windows 7032 00 0 O
gooooo Intel (R) 82567LM Gigabit Network Connection

03 00000 (VirtwalBox) O OO

Table 3 An environment of a virtual server (Virtual Box)

VirtualBox gooog 4.1.6
0S Fedora Core 8
gooooo 512MB

gooooooo 8.00GB
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Table 4 Exp.1:Time to complete search from starting entry for every en-

try server and search results

ooooo ooogo oo [s] | 00
A A 3.46 O
A B 2.23 O
A C 3.40 O
ooooo ooood oo [s] | OO0
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B C 3.57 O
ooooo ooooo oo [s] | OO0
C A 1.85 O
C B 2.16 O
C C 4.28 O

05 00 11 o0o000op0d0oopodoooooooooooooo
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Table 5 Exp.l:Time to complete search after stopping one server for ev-

ery entry server and research results
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Table 6 Exp.2:Sequential entry time of twenty IC cards

10000ad
0o oo oooo oooooo [s]
1 77.92 2 3.896
2 51.59 2 2.5795
3 60.15 1 3.0075
4 73.04 0 3.652

07 002200000 dcO00o w0o000)

Table 7 Exp.2:Parallel entry time of two terminals (every ten cards)

10000ad
0o oo oooo opooooo [s]
A B
1 40.7 6 4.07
2 355 0 0 3.55
3 37.04 | O 0 3.704

08 00 3x0000000000000 A0
Table 8 Exp.3:Search time and its results (server A)
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Table 9 Exp.3:Search time and its results (server B)
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Table 10 Exp.3:Search time and its results (server C)
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