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Design and Development of Service Execution Platform

for Overlay Networks

Yuki SAkAL T Akiairo HIROMORI, !
HirozuMI YamacucHIT! and TERUO HiGASHINOT!

In this paper, we propose a method to derive execution sequences of a given
application-level service that is executed by cooperative servers on overlay net-
works. We also design and develop a service execution platform. The proposed
method assumes that a service consists of service components, and it can de-

rive optimal sequences that do not overload network links and servers. Using
the platform, a given service can be installed and executed easily on real net-
works. The platform can measure network loads and CPU loads continuously,
and can adaptively re-derive new sequences optimizing the system load in the
environment. We have conducted experiments to validate our method. These
experiments have shown that the proposed method could derive efficient ex-
ecution sequences and they could achieve higher throughput than the other
methods.
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Fig.1 Overlay service example (Transportation Analysis Services).

BB ST A TG EZFIH L2l — B XA % 7 v —F ¥ — MNEIZFLR L2 Th
5. ZOV—EREIREHNT AT O WG OFEFRIR—F b AhE LThHEx LD &,
~ v TIERPRE SN TOLHEEN A T OMBEEREFELET LIV RN (T —=FH—N)
“C7 M HZOEFTELOERE R T L. Honlflmaz v, ThEi A, Biio
BHAICERE SNTHHEHI A TR EZZRH LU AT Y “A” BEW “B” 2> b 3@ AT
LB RS OS2 TG AR L, TN OMBEfITT 5 2 & T, fEESh2fE
FTO 1 Wifth & 24 BRI OB TR 21T 9. RBICTN L O R 2 2 —F Il 5. #
WHTPRTIER  BIEDORWEFN Y 7o —PI2iX, BT SN EFISR B ITWEIED 2 7 0
Wetg 252 L L TE 5.

—EIZZ O Vol —E AT, EROX I T W va VBN ERHI S S D —

— 758 —



P1: service input

)

<“square at Station A”, “traffic forecast”>

<

P12: location info repository <address, request>

<e>
<c>

<location_info, request>

T1: service input
<retrieve(c, address), request>

P:

<location._info, request>

o

TO9: obtain current movie from
camera movie repository B

; . <location info, request>
T8: obtain current movie from N a

¥ camera movie repository A T2 Y
isInGityA(location info) &&| <a> ., request== <b> —=| \s[nCVtYB(\?Cannjnfo) &%
request="current movie’ |- ¢, traffic forecast <b> | reauest="current movie’

<location_info> <location_info> [
P3 P4

P13: camera movie P14: camera movie
repository A <location info> <location info> repository B
<a><a> <b><b>

T3:¢obtain movies from  T4: obtain movies from#
repository A repository B
<retrieve(a, location_info)> <location_info, retrieve(b, location_info)>
<location_info, retrieve(a, location info)> <retrieve(b, location info)>

P5 P6 P7 P8

<location_info, retrieve(a, location_info)> <location_info, retrieve(b, location_info)>

<location_info, movies a> <movies a> <movies b> <Jocation info, movies_b>
T5: forecast traffic T6: forecast traffic
an hour later 24 hours later

<location_info, forecast1(location_info, analyze1(movies_a, movies b))
<location_info, location_info, _a, movies b))

P9 P10

<location_infol, traffic1> <location_info2, traffic24>
T7: obtain traffic forecast

location_infol ==
location_info2
<location_infol, trafficl, traffic24>

P11: service output

N

2 M1 OZGEMFHTY— A% DT — Y 2y b TR L7
Fig.2 Transportation Analysis Services of Fig.1 formally written in Colored Petri net.
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Fig.3 Network Architecture.
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Fig. 14 Example of bottleneck.
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