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Summary 2

t > Develop ontology for weather observation
system by focusing on viewpoint

=% > Visualize the viewpoint and the relationship
# between viewpoints, which cultivates common
understanding and shows system resilience
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BB Background

Depend on Space System
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Weather Forecast Service

Several threads to Space System
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BB Background 7

Resilience

« > The ability of an architecture to support the functions
- necessary for mission success in spite of hostile action
or adverse condition [DOD, 2011]
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BB Background 8

Resilience

« > The ability of an architecture to support the functions
- necessary for mission success in spite of hostile action
or adverse condition [DOD, 2011]

Resilience

> Avoidance > Robustness

> Recovery » Reconstitution

©Yuki ONOZUKA, Keio University, courage3355@gmail.com



BB Background 9

-
a9 =
r- e
- 492 29°F

Before “Enhance Resilience”...
Need to “Evaluate Resilience”
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In order to evaluate resilience, common understanding

is required because several stakeholders ane involved
INn space system.

Ontology
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Ontology

> identifies and defines concepts and terms
[Holt et al., 2013]

> is formal description of classes and relationships between
these concepts [Soung, 2013]
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¥3 Ontology

Example: Automobile company RENAULT [Hugo et al., 2012]
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Is derived into  0..*

Is allocated to i

1

Requirement 1 Is allocated to

1 Is in interaction with

1 1.*
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External
Element
1.* 1.+ 4
» Is a
0.* Is specified by Is composed of
Functional Architecture Safety Dependability
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Activates Safety Goal 12 Isa
- 1 Connects ! e
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» Develop Common understanding between organizations
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Ontology

> identifies and defines concepts and terms
[Holt et al., 2013]

> Is formal description of classes and relationships between
these concepts [Soung, 2013]
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How can we view system?
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How can we view system?

System-of-
Interest

exhibits P

1

Model
Kind

1

A has interests in

1

4 dentifies

4 dentifies

Architecture

1

1.

1
A expresses

1

s

e

Architecture
View

.

governs

Architecture
Model

ISO/IEC 42010

15

(sD&MAsia 2016



¥3 Ontology

Example;

16

What kinds of viewpoints do we need to see the L-Block?
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http://metal.brightcookie.com/2_draw/draw_t3/htm/draw3_2_6.html

Top Viewpoint Right Viewpoint Front Viewpoint

Bottom Viewpoint Left Viewpoint Rear Viewpoint
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¥J Ontology 17

What kinds of viewpoints do we need to understand
the whole weather observation system?

WMO Global Observing System

s"’ 4
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WMO / The COMET Program

http://www.goes-r.gov/users/comet/tropical/textbook_2nd_edition/print_9.htm
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Ontology

> identifies and defines concepts and terms
[Holt et al., 2013]

> is formal description of classes and relationships between
these concepts [Soung, 2013]
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¥3 Ontology

(A) Class Relationship

21

Satellite

=

Earth Observation Satellite

Communication Satellite

Weather Observation Satellite

)

Himawari Series

/\

Surveillance Satellite

(B) Class-Instance Relationship

Himawari Series

Himawari 8

(C) Attribute Relationship

Himawari 8 |«

/\

Himawari 7

Can be replaced by

Himawari 7
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Enabler Framework [Shirasaka, 2012]

Viewpoint 1

utilized enables

Viewpoint 2
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Capability Viewpoint

enables

Service Viewpoint

enables

enables

System Viewpoint

Functional Viewpoint Physical Viewpoint

enables

Operational Viewpoint
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Apply Ontology to WOS
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eather Observation System
ystem Weather Ob tion Syst
consists of
System for the marine System for the ground
consists of
Weather Satellite System AMEDAS Radiosonde Rader Wind Profiler
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- Measure cloud moisture
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Apply Ontology to WOS 2s
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System Weather Observation System
consists of
System for the marine System for the ground
consists of
Weather Satellite System AMEDAS Radiosonde Rader Wind Profiler
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Satellite Ground Station
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Capability
Case 3
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Case 3

Apply Ontology to WOS

Capability
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3 Conclusion 34

» Develop ontology for weather observation
system by focusing on viewpoint

' > Visualize the viewpoint and the relationship
between viewpoints, which cultivates common
understanding

| : > By applying the ontology to WQOS,
Bl it helps to understand the system resilience
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