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Table 1.1 Cloud functions

Applications (software as a Service—Saa$S)

Platform (platform as a Service—PaaS)

Infrastructure (infrastructure as a

Service-—laaS)
Mobile phone
-—---- Pc
o= o= e Tablet

£3
53
S3
P =
o n
31
2 L
" ' N
58 « 3 ;
\© - o
. ‘e“ > ‘,‘o‘“ o
N Ty o QA
& Pt
A\

Fig. 1.3

BERSI AT - k5 * AT

N
i

1. A2 ﬂ47 g ?&"Emﬂﬁ’@q"rﬂﬂ[ 2-15] o 10} 475 ipi g
W R BE s 2 T - Mk Dk k3G BAE[16 0 17

1.2 &L

WFM v F o MR L

[ ]
AR
-_)L\

!

)
=
¥ 9y &

f=

[ J [ J
. E“‘E
R N "

ok
—_
pa

[ ]
£~
T

TPt o2

v

FAEE K A F8F M iE Internet 44 £
4 -
i

40723210

wyoe

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, ...

=
v : : ;
’ ‘AS', . "‘,\ : ‘AQ N .- v
op’.(‘ \0\1@\ o* '.el ‘\:0\ % ?ﬁ‘o?@
\\06) : Q\:‘ P \°"'° &
™ o

Daily profile of use for mobile phones, PCs and tablets (after [12])

L fﬁ&%@ﬁﬁfo
£

3 K%



ko e 40723210 % KE

Internet
eMail
News

Games
Maps

e
&
o0
15
w
w
4}
b =
—
8
=

Voice/Video Calls
Social Networking

Watching Video
Music or Podcasts

Taking Pictures/Video

Fig. 1.4 Mobile phone use (after [13])

DR RS E ST EE R e
12,1 %3

Wit RIS S 0 R PREEFIR LA f B R A R
RS S W ERP  RR R ORI L B TR
He (2 dp ke p TR OIS HOL) SRTIRG Y R R R e

oA o



®3to e 40723210 % KE

Fig. 1.5 Practitioner : T Tl d Serway e
responses regarding @ membars of the design team
challenges facing —
3 E The belief that ‘one size fits alf in an Intermet of Things, °
mechatronics “@@
& Developing & smplementing advanced desgn tool
@ capable of handiing high levels of complenity

Coping with the large numbers of small embedded o
dovices that will exist

ng integration of actustion comenuncations
@° technologies In smart systems at a price resulting i near

__universal application

—

mecharcal structures from a single process Lo creste

of complete | electronc and » o
machatronic systems @

Individual in the face of the use of Big Data to support
and facitate ‘benign autharitarianisen”

N ———

of the swarm, protecting it from abuse &
misuse & investigating such events post-hoc are as yet
umsolved probilems

@o mechatronic systams with one normally

8° wng systems 1o enhance the autonomy of the

refers 10 a3 commaon sense, in order to facilitate human

qualkty of life while hding the complexity of the
technology

S —

i 5 il
counter degenecative diseases and general cognitive @
dacline in the elderly
89 implementing robust usar interfaces capable of adapting E
0 the individusl
@ogmjmm.»wﬁomwmky“ E
then reuse them
How 1o ensure robust & secure access to requested 39°
information at all times @
° Educating future generations of engineers in an
innovative approach to problem solving

@o personalised services to 10 impeove




w2t 40723210 % RGE

(Requirements} ------------------------------------- { Service )

( Specification }-‘-’-’::::: ---------------- Pi Certification )
( Design } -------- >< System Test )
-"

Jest Plan > C Construction )x»( Module Test )
( Modules )

Fig. 1.6 Simplified V-Model

el hhfo Bk 0l - BHREEFTH Tt (7)) R
%j—ré«frggg)\g\lg’g_w ,rﬁé" ﬁg;;,ri--,sa—rﬁl_}z?i»mégfié_z,}t%;wim
3

3t 2 J RAaven> TP v PRV IR iyt o ’T}F'TJ{
FARF R T mE LA AR TN FPREREBI AT URBTE
13_11}5‘]1\.]?[5 enR 3R o

PP S I S T SR 2 J?Hr BRI AP BB RS E
BLF RLATR ol > Rl ﬂ%@@%éjwéﬁimﬁw,
BRI o blde B PR R TRA o R g gl 7 2 By
FTF R ARG G- BRREIRE L RS E AR D AN

B AR ERIR S R £ R R bR A
= [18] °

1.2.2 4ok 2

BEEEAPR AT S RAME GBS BB AR S B IV AR
Rk %rrlgmspi‘*'fr" LN TS 2/ o S AR L il el ) -2



%o 40723210 3 KGE

W

mofRe B b 'R € B RS [20-23] 0 R e R A AR E G F
Frakenge 4 B EF G FR A A ol mfi@-’* 25 (b reHealth) SRk
BT[24]c L RZNZ 2HEERIP > ARABAfoS PN ERER E
FoX O~ Eihpg P AR RARE & o

L2 B LA EEIE[19]emn AN T Tl B P
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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 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 (0OD) | algebraic (1D)
viewpoints equations
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Geometrical ® ®
envelope
Mechanical Transient stress ® ®
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Vibration ® ® ®
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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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