Web 2HNR—>

SICORP #& T#f5E (M4 - Emek i)

BRI [E B LR AR 52 7" 1 7 2 (SICORP)
HAR— A A5z L 3[R
THES B
1. BFZERREEA @ [SRESHRBICK LT — ZRFA T —T 1 U 7 ¢ OALFE & fkpin#
EZ N & < EHT 25 Tk
2. AFFEHAM : 2017 4 1 H ~2020 4 3 H
3. FhRBIIIEE4L

H AT — A
K4 I8 iz DlEvagi!
TR ERH T D Btz RIRE: REFBEIE#H | WP, WP1,
RS WP6 D F- 4024
725 Xavier Defago | #if HOR TR B | 2WP. WP3,
SR SE T WP4 0 F- 4024
BV BRI WA | AR LERY R | BEWP. WP2,
LS E B Tt se WP5? T4 24
WrsESInE A HIx Bz BER KT Joim Bl L5 | BWP
il
WREBME | Bk BB | KPR RERER | 2wP
B R
WS &S Heft B HOX TERT-HHE | 2WP
T
WF R O S IRk 5tE 5 22 4
FHFAM T — A
KA Bl il WFgEsr R
Wroef R E Yuval Emek Associate | Faculty of Industrial All WPs
Professor | Engineering and
Management,
Technion — Israel
Institute of
Technology
F725 Shay Kutten Professor | Faculty of Industrial All WPs
H:[F R 7 Engineering and
Management,
Technion — Israel
Institute of
Technology
AFZE AR o O =B $K 6 4

4. [EBEIEFRBFFE OB

By PU—7 FICHERIN DD AT LTBW T, SKEESOROT T X 5 Bzt
TOHBESACHEIGEEZERT DL EE2AME Lz, DF 0, 72 & 2 KEUR R SEE T B
WFELTHEILT D2 &R — RN TE, SHICAFEIRVER
B & > TIEFIRIUICEIR TE 20 AT AOEREOMNSLZ A Lz, ZOHW
ERERT D70, BERBEEE AT 2ACEENEZIEH L, 20, D AT A
OHCEEEEZNEROACRET NV A Y AL TERTIHAOMESZHAMICL, HOR
EMEZE L0 BRHRENRE LTHSLT A2 HE L, 2DO10IC, IRD6HODT —7
Ny =2 (WP) IZHRV AT, WPL: HOEENTS AT LOEIHF ORI M - ZatEo



SICORP #& T # & (M85 « Emek i)

FH WP2 : B OREMOLhRA /I, WP BRI T 5 H L EMEDEDL, WP4 -
FKIAERTED & 5 H 22 ETED R, WP5 : o %y NU—27 « EFI)ILTOHDLEMD
FEHL WP6 : HOLET /NI Y XADOPLHARIEZ DR,

5. [EBRILRIMFIEORR
5-1  EBILRIBFFED EIR R & OER A A

Bty FU—7 BICHESN DI OB AT JMIBW T, KECROSE 1T L D BB %
THEERE CESMEEZERT L7201, BBFEOMETH 2 B L EMZ L0 FZEHARRE
W& UCHENLT 272 OMFFEICEI D FA TS, kOB AZET NI Y AAITH~, K0 #
NI ZEMEEBTH-00FE, BEEZKREICHIBTL27-OOFE, SESEhxy
N =27 TCOHCLZET NI XLORM L2558 7 VTV X LDOHROL EMED U
72l HHOFELL D, W E OJER LB < O ESD Z LN TE T,

5-2  [ERRILFEIMFEIC X D FE SR

HARMOWGEE . A AT ZNAAOFZEE L E I8 T VI XAGEOMEE TH D
25, BARMIFZEE I XER SO B AZENE, B T UERE, BEa AR > N EEHIE
DT, —J7. A AT TVRIRFEE 1T B 2 EMED o 7 Hiflt & RO TIEO S TL
TNENTRIR DRG0 B CHE 21T > TV D, T L OFEE BSRMAIZH /1 LT
HFEAFFEICER D T Z & T, B L E~OT 7 a —F Oifih & LRI BLS ) HiED
HZLEWTE, TORE, YU TEL WAL b0aETe, < OMEHREL
RETE, YPIFHELL LW R E BT 5 Z LN TE T,

5-3  [ERSILFEIAFTER R OW MR & 5%k DRE

AERRILFRIZE T, BEIZ, BHOH DHEGR L0 K2 RBELTWDH, ZNbLDIEE A
ClE, WUHESH T ROEBGRSGECEBESE TRE L TEB Y . ABFERE O E R
FE L, FMRA~DOWERIELENEEZDND, ZLOFZEREICIE, ET LY
ALOBGROEMEEBER LD L, VAT LAOMBIISHAT 5 2 &L THRAES A~
ORI CTX D, 2% BA A AT IERIIEE UClkiT 2 2 LB REST
WAIFFEREN N Db 0 RFERFR AT 5 & & bic, LR Z 8 U CTH%0 T
DANMBRICHEBL TWE W EEZ TN,



3

Web 22NR—S

SICORP #& T#f5E (M4 - Emek i)

Strategic International Collaborative Research Program (SICORP)
Japan—Israel Joint Research Program
Executive Summary of Final Report

1. Project title : [Efficient Survivability and Uninterrupted Operation of Data-Depending
Public Utilities in spite of Disasters and Attacks |
2. Research period : January 2017 ~ March 2020
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Toshimitsu Professor | Graduate School of All WPs (chief
Masuzawa Information Science | of WP1 and
and Technology, WP6)
Osaka University
Co-PI Xavier Defago Professor | School of All WPs (chief
Computing, Tokyo of WP3 and
Institute of WP4)
Technology
Co-PI Taisuke lzumi Associate | Graduate School of All WPs (chief
Professor | Engineering, Nagoya | of WP2 and
Institute of WP5)
Technology
Collaborator Hirotsugu Professor | Faculty of Advanced | All WPs
Kakugawa Science and
Technology,
Ryukoku University
Collaborator | Yuichi Sudo Assistant | Graduate School of All WPs
Professor | Information Science
and Technology,
Osaka University
Collaborator | Yasumasa Assistant | School of All WPs
Tamura Professor | Computing, Tokyo
Institute of
Technology
Total number of participants throughout the research period: 22
Partner-side
Name Title Affiliation Role in the
research
project
Pl Yuval Emek Associate | Faculty of Industrial All WPs
Professor | Engineering and
Management,
Technion — Israel
Institute of
Technology
Co-PI Shay Kutten Professor | Faculty of Industrial All WPs

Engineering and
Management,
Technion — Israel
Institute of
Technology
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Co-PI

Collaborator

Collaborator

Collaborator

Total number of participants throughout the research period: 6

4. Summary of the international joint research

This research project aims to propose a method for achieving high self-adaptability to
disasters and attacks by adversaries in distributed systems. In other words, we aim to
establish a method for realizing distributed systems that can keep providing services without
stopping even if a large-scale disaster or attack occurs, and can autonomously recover to
normal status without human intervention. In order to achieve this goal, we work on the
following six work packages (WP). WP1: To realize availability and safety during recovery
in distributed systems. WP2: To realize efficient self-stabilization. WP3: To realize
self-stabilization for dynamic (or reactive) problems. WP4: To realize self-stabilization
resilient to permanent faults. WP5: To realize self-stabilization in other network models.
WP®6: To propose general design methods for self-stabilization.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

We worked on research subjects to extend the concept of self-stabilization as a more
practical approach for realizing high self-adaptability to disasters and attacks by adversaries.
We proposed design methods for achieving better stability than existing self-stabilizing
algorithms and for greatly reducing the amount of communication, and proposed, in some
network models, several distributed algorithms that improve the efficiency and stability of
existing ones, which form the basis of self-stabilizing algorithms. Consequently, we
succeeded to work on broader research field and obtain more research results than we
originally planned.

5-2 Synergistic effects of the joint research

Japanese and lIsraeli researchers are both researchers in the field of distributed
algorithms, while Japanese researchers conduct leading research in practice-oriented
self-stabilization, Byzantine fault tolerance, and autonomous mobile robots, while Israeli
researchers conduct leading research in core technologies and stochastic methods of
self-stabilization. By cooperative research among these researchers, we could make
discussion from various viewpoints about the formulation of problems and approaches to
solutions. As a result, we set up border research field and obtained more research results
than we originally planned.

5-3 Scientific, industrial or societal impacts/effects of the outputs

In this international cooperative research project, we have already published 50 original
papers that have been reviewed, and most of them have been published in the leading
international journals and international conferences in the field. Thus, the academic impact
of the obtained results is significant. Many of the research subjects are set up with
considering the practical aspects of the distributed algorithm theory so that the obtained
results can be applied to the development of practical distributed systems. Thus, the
industrial and societal impact of the obtained results is expected to be significant. We are
planning to continue the cooperative research project because we have several research
subjects that should be kept investigated in the future.
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Proceedings of International Symposium on Principle of Distributed Computing (PODC),
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10.1587/transinf.2018FCP0008

Y. Sudo, F. Ooshita, H. Kakugawa, T. Masuzawa, A. K. Datta, and L. L. Larmore,
“Loosely-stabilizing leader election for arbitrary graphs in population protocol model,”
IEEE Transactions on Parallel and Distributed Systems (TPDS), Vol. 36, Issue 6,
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