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1957 March, Lake Washington

Threat of Trout Predation

2006 March, Lake Washington

J. Kitano, et al., “Reverse Evolution of Armor Plates in the Threespine Stickleback,”
Current Biology 18, 2008. FEEIZKREOVTEMEN
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“Redundancy and Diversity in Security” by Bev Littlewood and Lorenzo Strigini
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Concave fitness functions and weak selection
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AKASHI H., OSADA N., & OHTAT,, 2012 Weak selection and protein evolution. Genetics 192: 15-31
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The Vision of
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Kephart and Chess, “The Vision of Autonomic Computing,” IEEE Computer, 2003,
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Surviving
Disruption
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Oct. 2002, How Resilience Works by Diane L. Coutu
Sept. 2003, The Quest for Resilience by Gary Hamel and Liisa Valikangas
Dec. 2012, Spotlight on How to Manage Disruption
rviving Disruption” by Maxwell Wessel and Clayton M. Christensen
— “Two Routes to Resilience” by Clark Gilbert, Matthew Eyring, and Richard N. Foster
— “Kiva the Disrupter” by Mick Mountz
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Example 1: Resilient Spacecraft RS-1

NEOE&RE: X, Xo,..., Xn
ER D IKHEE: {Green, Red}
Fitness: T X TDERFHS Green
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SR-Model

Nicolas Schwind, Tenda Okimoto, Katsumi Inoue, Hei Chan, Tony Ribeiro,
Kazuhiro Minami, and Hiroshi Maruyama, “Systems Resilience: a Challenge
Problem for Dynamic Constraint-Based Agent Systems,” In Proc. of the 12th
International Conference on Autonomous Agents and Multiagent Systems
(AAMAS), May, 2013
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Configuration Trajectory: some specifications of a
particular system trajectory Sy, Sy, S5, ...
Properties on configuration trajectories:

—I-resistance: the cost of each state has to be kept under /

—<p,g>-recoverability: to recover to a baseline of acceptable
quality (< p) as quickly and inexpensively as possible

—f-functionality: to provide an average degree of quality f during
the lifetime of the system

—s-stabilizability: to avoid high (> s) transitional costs

A system is <I,p,q,f,s>-resilient if there is a strategy whose all
scenarios admit a configuration trajectory, which is /-resistant,
<p,q>-recoverable, s-stabilized and f-functional.
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Nicolas Schwind, Tenda Okimoto, Katsumi Inoue, Hei Chan, Tony Ribeiro,

Kazuhiro Minami, and Hiroshi Maruyama. Systems Resilience: a Challenge

Problem for Dynamic Constraint-Based Agent Systems. In Proceedings of the

12th International Conference on Autonomous Agents and Multiagent Systems,
L N May, 2013.

2014/2/3 Hiroshi Maruyama 2014/2/3 Hiroshi Maruyama

Resilience Research Worksheet Resilience Research Wor

Cause flatural Intentianal Cause Natural > Intentional
Frequenc Frequent Rare Freguenc Fre quent Rars
15;:5 of | anticigation | [Predictable Unknown unknown ;;;’si °f [anticiation | |Predictabie > Unknown unknown
TimeScale Acute Chronicle TimeScale Acute > _Chronigle
Source Internal Source Extzrnal > Internal
Comain inlogica [Engirsering [Financial _ [Legal [Civil Infrastructure omain Biological [Civll Infrastructurs
2. Terget Organization|Community [Societ | 2. Target Organizatio
System Passive? [Eassive D > Active System Passive? Passive
Granularit Iniddusl ] Cingle g Wultiple Types Granularit Indiividual | Einge vl M
Ohje ctive <5'mg\e > > _Complex Objective Sirnple Lo rnple:
3. Phace of resilency _Desigﬂ_time Operations | Training Evaluatinn }Earl wa_rning 3. Phase of resiienoy | [Design time |Operations [T rainj Eualuation [Early warning
Detection |E Response |Recovery |Consensug Inocaatipn Detection |E Respanse cove (Consensus [Innovation
Structural Functional LAcantive 4. Type of resilienc Structural Functional | Adative

Tenda Okimoto, Naoto lkegai, Tony Ribeiro, Katsumi Inoue, Hitoshi Okada
and Hiroshi Maruyama. Cyber Security Problem based on Multi-Objective
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Systems Resilience (WSR), June, 2013.
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Yoshiki Yamagata and Hajime Seya. Community-based
Resilient Electricity Sharing: Optimal Spatial Clustering. The
1st Workshop on Systems Resilience (WSR), June, 2013.
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Hiroshi Maruyama, Kiyoshi Watanabe, Sachiko Yoshihama, Naohiko Uramoto,
Yoichi Takehora, and Kazuhiro Minami. ICHIGAN Security - A Security Architecture
that Enables Situation-Based Policy Switching. In Proceedings of the 3rd

International Workshop on Resilience and IT-
2013), September, 2013
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