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Critical Infrastructure
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Critical Infrastructure - Water
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Critical Infrastructure - Water
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Critical Infrastructure - Telecom
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The Opte Project - http://www.opte.org/




Critical Interdependency
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Critical Problems - Initial State
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Critical Problems - Key Node Failure - i




Critical Problems

National Rail Enquiries 2007
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Critical Problems
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Critical Problems
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Biological Metaphors
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Biological Metaphors

Within a cell

=

Nucleus

Nuclear pore

Nuclear envelope Golgi vesicles

Chromatin (golgi apparatus)  Lysosome
Mucleolus Centrioles

Ribosomes

Plasma membrane Cytoplasm
Mitochondrion

Peroxisome
Cytoskeleton
Free Ribosomes

Secretory vesicle

Smooth endoplasmic reticulum

Rough endoplasmic reticulum

Flagellum

||
=
N




Biological Metaphors

Within an organism
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Biological Metaphors

Within a species

TouchGroph
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Biological Metaphors

Within an ecosystem

BRAMCHES
& LEAVES:
U bees, wasps,
moths,
squirrels,
bluetits and
hawks
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Metaphors In Use
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Metaphors In Use
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Fungal Networks




Fungal Network Properties

. Tenacious
« Ubiquitous
« Massive

. Longevous

o DIvVerse




Fungal Network Properties

« Resource management

« Decentralisation

. Failure response




Emergence in Fungi e

. Elements
- hyphae

. Respond to
local stimuli

« Global patterns
. Communication
. Biomass manipulation
. Response to failure ;




Fungal Model

. Trait-based approach

« Series of partial differential
equations
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Fungal Model i,
. Uptake : :4
. Recycling | ;1
. Redistribution !

. Growth




Reformulation

. Grid-based - graph-based
. Links model to application

. Network theory
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Reformulation
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Challenges

« Conceptual transformation

. Edge-based graph

. Verification

. Technical challenges
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Future - Application

. How to apply the metaphor
. Types of biomass
. Traits

. Infrastructure to focus on




Future

. Validation
. Sensitivity analysis

« Metrics
« Graph theory metrics
« Robustness
. Efficient resource use




