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Internet of things (IoT): E&

m A global infrastructure for the information society, enabling advanced
services by interconnecting (physical and virtual) things based on existing
and evolving interoperable information and communication technologies.

NOTE 1: Through the exploitation of identification, data capture, processing
and communication capabilities, the loT makes full use of things to offer
services to all kinds of applications, whilst ensuring that security and privacy
requirements are fulfilled.

NOTE 2: From a broader perspective, the loT can be perceived as a vision with
technological and societal implications.

thing: With regard to the Internet of things, this is an object of the physical
world (physical things) or the information world (virtual things), which is
capable of being identified and integrated into communication networks.

ITU-T Rec. Y.2060 (June, 2012)&KD

History of IoT: TRON Project since 1984

® TRON Project since 1984
| have Joined since 1988

v

m Ultimate goal is to realize IoT
/Ubiquitous Computing
“Highly Functionally Distributed
System”
‘MTRON” (Macro TRON)

“‘Computer Everywhere
Environment”

OPEN END

[ Figwre [ Wghly Fusctionally Disrributed System Environment



|
1st TRON Smart House (1989)

®m More than 1,000 computers, sensors, and actuators are embedded in a
house of width of 333m?2
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mECTEI>Ea1—4 (Everywhere Computing)
m Ubiquitous Computing (B9 21> E1—%)
M Pervasive Computing (F©AAZI>E1—74)

m Invisible Computing (RZ72WI>E1—5)

m Ambient Intelligence (GRIEMIZRENM)

m Tangible Computing (BtN233J1>E1—%)

m IoT (Internet of Things) (BE/ D125 —x%w )
m M2M (Machine-to-Machine communication)

® CPS (Cyber Physical System)

m Y HsEHE

m AP E

®m Smarter Planet

W Industrial Internet

® Industrie 4.0



No. of computers and users

® Central Computing (~1980’s)

Multiple users share one computer (N:1)
Key technology =TSS (Time Sharing System)

® Personal Computing (1980’s~2000's)

Single user manages his/her own computer (1:1)
Key technology = GUI and Internet

m JoT/Ubiquitous Computing (2000’s~)
Single user uses multiple computers at the same time (1:M)
Key technology =loT, Ubiquitous Computing

Speed of computers and users

m Batch Computing

Users >> Computes
Users prepare everything for computers, and wait for them.

m Real-time Computing

Users = Computers
Computer can respond to users operation in real-time.

m Proactive Computing (5cfT4LIE)
Users << Computers
Computers wait for users.
Computers guess what the user want to do next.



Historical View: What is the bottleneck 1?

Computer, Cyber
World

= &

I 1,000times

Human, Real World

1990’s

What’s bottleneck?

2010’s

IoT / Ubiquitous Computing

Computer, Cyber

World
Context capturing

Sensor, RFID,

—
4=

Human Interface

Human, Real World

2010’s




Moor's Law Slowing Down (D. Patterson, 2015)

http://sigops.org/sosp/sosp15/history/07-patterson-slides.pdf

</ Moore’s Law Slowing Down

RISC

I A persevering prediction
«Stated 50 years ago by  number oftransistorsin CPU*

og scale
Gordon Moore e

UNNDL'C | AW NECTNED
MOORE'S LAW DEFINEI

-Number of 10°
transistors on S -
microchip double | Lot o
every 1-2 years - . . =4 10 _E
o8 W o RSces, ' s &
‘TOday L.J0-I 1 yodlo e '...i 10 ;
S5 10~’§
=z
-I. T T T T T T T 7T —1
1960 70 80 90 2000 10 14
Source: Intel *Central processing unit

Moor's Law Slowing Down (D. Patterson, 2015)

http://sigops.org/sosp/sosp15/history/07-patterson-slides.pdf

4  CPU Performance Improvement

RISC

*Number of cores: +18-20%

| *Per core performance: +10%

-Aggregate improvement: +30-32%

</ Memory Price/Byte Evolution

RISC

=1990-2000: -54% per year

=2000-2010: -51% per year

I =2010-2015: -32% per year

»(http://www.jcmit.com/memoryprice.htm)
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Shipment of Microcontrollers and computers

Electric Motors

? 9.8bn 2010
= 12bn 2018
i
E —~smartphone sales
a
2
<o
Population
6.9bn 2010
Source: Thanki/ICSS 2013 7.7bn 2020
EB(I#EDIRT
Edge Heavy Tiny Nodes
loT:

Edge Computing
Fog Computing

Cloud
)< Computing
P2P )<
/ Server-Client
Distributed

Computing
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Vertical to horizontal integration model

From vertical to horizontal integration model

VERTICAL MODEL HORIZONTAL MODEL
c N s )

ntegrated
ervice
platform

modules

vehicles modules

N Y, & J
Service platform configured * Integrated service platform supporting
per vertical application multiple applications

* Generic and application specific components
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= Cyber-Physical
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HA4I1EF S REMMARE (CRAFRBFvY>INR, 2014)




SUD /ERDINRTEZRY NHSIRE

FERDINTZE

o
-
<
3
2

-
=4
3

known

u

&YvZ (HONDA, YAHOOhR)

s
=

BN

-

il

0%
[y

YAHOOnm

i

ABAT RN

ORVEFANEROSSERTY.

o

e

cEAWA - ARpal



FREEIoT CKE>HIh)

CLEAR STREETS Home About Paststorms
Jan 20, 2012 storm

On Jan 20, 2012 the Chicago area got 6 to 8" l Lk
of snow. See what streets got plowed and 55 AR s |
when. -

o |

Which streets were plowed and when? /
from to
01/20/2012 10:00 AM 101/21/2012 £:00 PM

&

U

Search for an address: within
Enter an address or an Intersection ... || 1mile. 2]

m reset map | refresh page
T

Last updated: jan 21, 2017 8:15 PM g it |
NOTE This is a work in progress. Some plowed strests may be missing .

On January 3rd 2012, the City of Chicago launched Plow | [ | | |

Tracker, an app that tracks the city's snow plows in real ' sl — — —% — 4
time. This app uses the same data. By knowing where 1 1 e S o 122
the plows are, we've figured which streets have been I | 1

plowed. More »

=

Bullt overnight by Derek Eder and Forest Gregg. Send us feedback '-'51 e =

Disclaimer: Map may not be accurate. Do not wse to make decisions.

it
- —— A =

| |
AHIIE | . 1 4 " s H LUGLG mRoRDERATS

wasan agen sae B Brim
L ETARY

v CEER w:soQNE srexQEEN «=r CEDDD EETTTD
ERNEe BaA=] /o) tENa BAR-EA EENE O
(5) Eomm

H3 100.04r - 5%
— A T I~ = s
;—." PC AR N S W 52940 m - :,

LIRS ] 10001
LEND W C~W
YT T W 45.540m

[Fem] P 100.0e

SEME LM - AHE

AEWAE AR

i PO IR 5 g 7500 m | * n
1 L sHTe
[ [Fcm] SRpETEE 100,05
| DS WENOK A . ———
O3 IR . -5 71000 m —_—
FCm| HiTEH— 2 100.0xr B -
TREN WERC - S L] memen

I P RRT. mE 3100 m

1000w

WE 31900 m k-

z r -
i -
| 100,00 avR aunen
o | rERT FOW K -RNEn
PCERIE A A WA 5240 m




MDA EFDIoT

DHZBEA—T 5T —FE>H—
mERE, /IR MEREDBEEEDRM T DIAHET —F2EHNL. FE(L

SNET IR T —ERHFEETHIICTR Y — (LRI D5 —Dis
5FF&B1EYT

= > (m o 8

Y—EXBERE —RAARE (BB
(25

-y =
BRT—4 —
1
—MAIBE GBBH)
I
ﬂ NISBA—T VT — R R—

NRETT—4
A B—RY R EERRUT,
ZHETORII.
BT — AR TR -> - ->
eee W ocoo

—
HP—ERBRE
(ICTRYA—)

MEETT—X B R—S




|
8 - J(AEEST—SDRZRH OREAXR, RFEA MO, RREPZER)

o
el T A
Sl

=]
. P
.y — 1S
! " e 3 aa—y
~afn - "
L] - “Hamip
. $ 4 RLAR L 3 .‘*"’
9 et P‘_’
L1 T ¥ nﬁ& 157
LS S T e T u b = LT

10 g-

London City Dashboard
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Umbrella stand by au (KDDI)

http://trendy.nikkeibp.co.jp/atcl/pickup/15/1003590/010400088/

BERGH TORKT —IFIEADOTHENE (KIRBE) =ipssesrzos—snansn)
http://www.data.jma.go.jp/developer/consortium/20170307_forum/04.pdf

- OTSUkO E ﬂﬁﬁﬂ'@b ﬁﬁ?—@#iﬁ Fﬁ

e
EREI B AR

R K

Hot/Cool®
ﬁggg.) BRI EER]
El?ﬁ?%ﬁé:b'c ’éﬁﬁ-d- y
BRLET,

: Hot/CoolmENER KR
. 22~23CT#H 5,
K ERF (BRIZLYEDDIF5EHY)
HERE RUSH(.
e WBGTORIFAE

WA TR chhi=——X&
(FRTHEH TRE) ﬁ R E* 6




LawsonttDFEEFS AT LA (B1EKRESKRATA—SLERLD)
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(C) 2017 Noboru Koshizuka, All Rights Reserved. 2018/2/24
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IoT Standardization Landscape

Juergen Heiles: "AIOTI Alliance for Internet of Things Innovation", The workshop "Platforms for connected Factories of the Future", Brussel, Oct. 5~6, 2015
http://ec.europa.eu/information_society/newsroom/image/document/2015-44/11_heiles_11948.p
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Many rglated vertical and horizontal activities

Juergen Heiles: "AIOTI Alliance for Internet of Things Innovation", The workshop "Platforms for connected Factories of the Future", Brussel, Oct. 5~6, 2015
http://ec.europa.eu/information_society/newsroom/image/document/2015-44/11_heiles_11948.p
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.5
Internet of Things Landscape 2016

Matt Turck: "Internet of Things: Are We There Yet? (The 2016 IoT Landscape)”, Mar. 28, 2016.
http://mattturck.com/2016/03/28/2016-iot-landscape/

Internet of Things Landscape 2016
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Mobility as a Service
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