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Table 1.1 Cloud functions

Applications (software as a Service—SaaS)

Platform (platform as a Service—PaaS)

Infrastructure (infrastructure as a
Service—laaS)

Apps, Games. Mail, Virtual Desktop. Customer
Management, Communications, Access,
On-Demand Systems, ...

Runtime Operation and Management, Databases,
Web Server, Tools, Computation, ...

Virtual Machines, Servers, Storage, Load
Balancing, Networking, Communications, ...
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Fig. 1.3 Daily profile of use for mobile phones, PCs and tablets (after [12])
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Fig. 1.8 Sustainability domains
Table 1.3 City problems (after [39])
US/Canada |Europe | Asia | Latin Africa
America
Average population (millions) 1.4 2.5 94 4.6 39
Population density (per km?) 3100 3900 8200 4500 4600
Water consumption (litres per capita per | 587 288 278 264 187
day)
Water loss rate (%) 13 23 22 35 30
CO» emissions per capita (tonnes) 14.5 5.2 4.6 Nodata | No
data

Waste volume (kg per capita per year) No data 511 375 ‘ 465 408
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Table 1.4 Chapter structure Chapter(s) Subject area

1 ' Introduction

2 and 3 Issues and Challenges

4-8 System Design, Modelling and Simulation

9 Manufacturing Technology

10-12 Internet of Things and Cyber-Physical Systems
13 Communication and Information Technologies
14 and 15 Mechatronics Education

16 Conclusions
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Fig. 2.2 Many mono-disciplinary solutions for a given problem [1]
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Fig. 2.4 The performance Multi-
complexity (resources) trade- disciplinary
off [4]
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Table 3.1 Design views and associated modelling levels during design of mechatronics systems,
an example of a flight control actuator

Requirements | Corresponding Algebraic Differential CAD (3D) |FEM (3D)
design or sizing models (0D) | algebraic (1D)
viewpoints equations
Integration Mass | ® ®
Geometrical ® @
envelope
Mechanical Transient stress - ® ®
resistance Fatigue/Thermal/ @ ® @
Wear stress
Vibration ® ® ®
Reliability Life time/MTBF/ ® ®
Failure rate
Failure/Critical & ®

cases: winding
short circuit, jam-

ming, shock
Dynamic/ Natural modes | ® ® ®
Control Bandwidth ®

Precision ® ®
Power/Energy | Transient input ® ®

power

Energy ® ®

consumption
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