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What is System Design?
System Desigﬂ

Define Goals
Define Objectives
Define Problem to be solved
Define “What we want to
achieve?”

System Archi

Mechanis

to realize goals by combining yeans

o

Need to set goals that
can be achieved by
available means Means

which we can use
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Digital Era

Transformation

Mechanis

Need to set goal§ that
can be achieved’by 5

available means Y 1;_;; Meanb
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Three points
We have to update manufacturing approach.

» Expansion of the scope to create a value

« Rapid Changes in Context
 Increase of important system characteristics and

accountability



Three points
We have to update manufacturing approach.

 Expansion of the scope to create a value

« Rapid Changes in Context
 Increase of important system characteristics and

accountability

shirasaka@sdm.keio.ac.jp



Society 5.0

“A human-centered society in which economic
development and the resolution of social issues go
hand in hand through a system that highly integrates
cyber space (virtual space) and physical space (real
space). “ (The cabinet office of Japan)
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Society 5.0

Society4.0

Physical Space

t t

v
Cyber Space

Society5.0

Physical Space

Cyber Spac~ Hptate
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System of Systems

EOS Digital _ —,  Computers PictBridge
Cameras Compatible
{with Direct Print} Printers
PG Card Adapter {with Direct Print
EEID
2 ;
CF/SD" Card !
E0S-1Ds Mark Il PC Compatible
Reader Computer
CF/SD" Cards inkjet
Photo Printer

CE =—a =0 Macintosh M= H

USB Cable Computer USB Cable

{FireWire IFC-200D4/
D44 or IFC-45004/D4

1l

UUSB Cable

Interface Cable
IFC-300PCUYIFC-400PCU
(E0S-1Ds Mark I, 10 Mark Il, 200,
Digital Rebel XT, Digital Rgbs

EOS Digital Rebel

Source : INCOSE Systems Engineering Handbook
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System of Systems

Movement in the World : A system is starting to connect.
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Society 5.0

CPS-based human-centered society
Society 4.0 : Human centered within each system

P v
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Hospital System
Pharmacy System

@ Mobility System
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Society 5.0

CPS-based human-centric society
Society 5.0 : Human centered with combined each system
]
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Hospital System
Pharmacy System
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Three points
We have to update manufacturing approach.

» Expansion of the scope to create a value

« Rapid Changes in Context
 Increase of important system characteristics and

accountability
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Open System Dependability
DEQOS Process

Consensus Building Development

Requirements | Stakeholders’ Design | Implemen- | Verifi- | Test
Elicitation/ Agreement tation cation

Risk Analysis
D-Case Agreement Description
& Cause D-Script Database
a Analysis
o -
o || Responsive
) Action
(4
S | provente
= || Prevention BEER G
[T

Accountability
/ Achievement

Detection/
Failure

Objectives/
Environment
Change
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Architecture that can easily adapt to change
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The Architecture of Automated Driving

JuLY 2016
VOLUME 19/1SSUE 2

INCOSE
How we can make changes and still be able to accept e e ;

them with less re-examination Secu rity

An architecture that takes into account dynamic changes
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Three points
We have to update manufacturing approach.

» Expansion of the scope to create a value

« Rapid Changes in Context
* Increase of important system characteristics and

accountability
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-ilities

"-ilities" is a Related Discipline of Systems
Engineering.
It is called "Specialty Engineering.

SEBOK Part6

— Reliability, Availability, and Maintainability

— Human Systems Integration

— Safety Engineering

— Security Engineering

— System Assurance

— Electromagnetic Interference/Electromagnetic
Compatibility

— Resilience Engineering

— Manufacturability and Producibility

— Affordability

_ Environmental Engineeri ng Source : Systems Engineering Body of Knowledge



-ilities

"-ilities" is a Related Discipline of Systems
Engineering.

It is called "Specialty Engineering.

SEBOK Part6

Reliability, Availability, and Maintainability
Human Systems Integration

Safety Engineering

Security Engineering

System Assurance

Electromagnetic Interference/Electromagnetic
Compatibility

Resilience Engineering

NManrnifachieahilibhv, anAd Deadii~ihilibg

"-1lities" Is a property that has to be viewed as a system
“system characteristic” or “Lifecycle properties™
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-ilities

Cumulative Number of Journal Articles published about each lllity
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Source : Engineering Systems, MIT press
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-ilities

Cumulative Number of Journal Articles published about each lllity
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More and more system characteristics are being required to be proved.

Functional Safety (26262, RAMS)

STITASdRA(WSAITI.KET0.aC. JP

22



Summary

» The digital technology makes us to re-define the
goals and architecture.

 Three points where we have to update manufacturing
approach.
— Expansion of the scope to create a value
— Rapid Changes in Context

— Increase of important system characteristics and
accountability
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