[EERUIBF S

A=A EE
BT

Vol.59 No.2 812-820 (Feb. 2018)

OYECE & o — L E e L 72BE s 2 2 HIE

e AGELT)

Z{tH 2017F6 261, #§H 2017F11A7H

BE L, ZLDVATLANAY M= TEREEN, VAT LAF TV AT LAARBR L TWE. KB
B ETIIL  OMBEERPLHEHTREL, —ERMNICBEL 2w e ﬁ%m%énfy<®>x%A
PBEICEL, WONTHO) V=A% ffio TLHATHBELY L CHEZER % BRET 27-012%, BHEE
ALV 2y FEILDHRALTY AV EUERDL T EDNEETH L. L#L&#%,%%Kmﬁﬁ
RES L0, RONKENCHREERNZBRETETICHBICELSEG D L. —J, Ao 7oibEE
l%%@%ﬁ%ﬂ(u—ﬁwﬂﬁ)?ﬂ@%ﬁﬁiﬁh?é#,F%@mﬁﬁﬁl%ﬁﬁﬁ<%@T5:

EEHELC 25, AT, B TR SAZRERICIE U Tl & o — 2 vadIin &2 vy, AOERR
BT BIRIEREEANA 7 v FEIT OV I) AL %BET L, W#TE & LT, Wl Ens 5
MR D Y AT EY TN TY) XL ER— AT 5.

FoT— K ITNFI-Va Y hYRATA, FASHL, SHGBAE T VMG, BRI, FHRE

Emergency Task Allocations that Reconcile
Decentralized Coordination and Local Response

HisasHl Hayasur!:f:2)

Received: June 26, 2017, Accepted: November 7, 2017

Abstract: In recent years, many systems are connected through the network, which constitute systems of
systems. If large disasters repeatedly happen, multiple causes of failures are created. In order to remove
causes of failures using limited resources, it is vital to coordinate agents that are in charge of repairing.
Especially, decentralized coordination has tolerance against single point failures. However, it takes time
to coordinate agents. In this paper, we present a new task allocation algorithm for emergency situations.
This algorithm combines decentralized coordination and local response, which significantly reduces system
failures.
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UMAS1 |1 1 1 0 -
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UMAS 4 |4 1 1 2 8(4)
UMAS5 |8 1 1 1 8(8)
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Table 2 Time to start detecting a failure cause.

HiAL MAS il B 2 K] o> A )
DR Cause 1 | Cause 2
UMAS 1 43.2s 120.0s 42.48
UMAS 2 43.2s 60.0s 21.2s
UMAS 3 43.2s 24.0s 8.5s
UMAS 4 43.2s 14.4s 5.1s

UMAS 5 18s 6s 2.1s

Cause 3

® 3 BRBMGTTRE L 2 AR (BE DM HT A S IS BRI IATT RE )

Table 3 Time to start repairing a failure cause.

HiAL MAS il B 2 [R] o> e )

DI Cause 1 | Cause 2 | Cause 3
UMAS 3 36.0s 12.0s 4.28
UMAS 4 18.0s 6.0s 2.1s
UMAS 5 10.8s 3.6s 1.3s
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R4 W x BENITIEHE MG L 72 L & OBHPTEERE
Table 4 Repair time when starting the repair x seconds before

an agent failure.

HAL MAS T LR DR

DFER] Cause 1 | Cause 2 | Cause 3
UMAS 3 x/2.58 x/4.5s x/9.5s
UMAS 4 x/2.58 x/4.58 x/9.5s
UMAS 5 x/2.58 x/4.5s x/9.5s

x5 B AR & BB TR
Table 5 Probability of successful detection and repair.
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Table 6 Delay times.
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Table 7 Occurrence patterns of disasters events.
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