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Broadband service users in Japan I

Users (thousand)
10,000 ADSL

)12.3M FTTH: 7.7M
' & ADsL: 7.0m

® ATV 4.3M

, 2.7M
)1.4M T

| Estimated by
.\ e-Japan Strategy

| | Committee of the Ministry
of Public Management,
Home Affairs, Posts and
Telecommunications
in 2001

. EjUser Increment / month

CATV
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Internet Traffic through JPIX

1998/1/5 ~ 2003/12/18 o
L 1 087 | 994 897 00/ 007 oA o7 02 o7 034 037

X 2 per year \

Source: JPIX (Japan Internet Exchange)
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Ubiquitous

Broadband

IPVv6

Security .
: fﬁ!



Mark Weliser

—Mainframe {one computer, many
people)

NW —PC {one person, one comguiter)
s

— Ubiguitous Computing (one
PErSon, Many compLiters)

“Ubiquitous computing is the method of enhancing computer
use by making many computers available throughout the
physical environment, but making them effectively invisible
to the user.”

. (Physical Environment) (A

. (Invisible)



What Iis Ubiquitous ?
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Desk-top PC
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PDA
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smart Dust Components

Laser dinde
| [I1-V process @

Passive CCE comm.
LEMS fpolysilicon

Actireheam steering laser comm
WENS foptical quality polysilicon |

| = Analog 10, DSF, Conirol
Sensor COTS CMOS

MELS bullk, surface, ... FPower capacitor
Mnlt-layer cerarnic

Solarcell
CHIOS or III-V

Thick film hattery
solizel V,0,

1-2 mm

Imms3

http://robotics.eecs.berkeley.edu/—pister/SmartDust/



Jiibased Mddlewarw Framework

Metwork Sensor Sensor Speech Diatabase
Ilanagernent Ilanagement Fusion Becognizer & Diata Iliner
|
Arcess Wred Network
Poand

4

WLAN-Ficonei WLAMN-Ficoneti
: Bﬁh L I BN BN BN BN BN BN
L camera

/

Jensar
Wodules

Figure I: Propased Netwark and Semvice Architecture
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Goal: A Context Aware Content Delivery Service

« The proliferation of mobile computing
devices allows any user to fetch content
and access services everywhere. On the
other hand, the objective of context-aware
computing aims at personalized services
based on the user’s situation, preference,
etc.

« In our project, we seek a new content
delivery paradigm for mobile devices
based on users’ preference,
environmental and physiological states.

. We monitor users’ context with a set of
off-the-shelf worn sensors. The monitored
context includes user’s location,
environmental situation and physiological
states. This information is then used to
trigger a notification to the user’s content

as well as the content selection. 2 o
: f&!

Cont

w

Context

Network

Sensor
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: fmm
Context Inference:
sensor data abstraction on the resource limited devices

GPS:
To obtain location

Sensor Array
<A/D Conversion using
PIC

eRecord data in PC

Accel. Meter

*Used MICA
*Wrists, Ankles, Waist
oX Y 2 axis 10bit in depth

Brightness

e i \ | Humidity
o oo




Experiment: I

Context inference using tiny off-the-shelf sensors.

Environmental Sensor

A
w
& :
S 1140
3l ErRr |
- i
Py ' UV
g — Humidity
2 . Brightness
(3‘ Temp
w
o

user’s situation (a user iIs
In indoor, outdoor, in the
train, with the possibility of
95%)

Acceleration Sensor

>
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il T It \; || n:walking
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stopping, walking, or
running (90%o).
standing or sitting (100%0)



Prototype Implementation:

sobjective of the
visit
spreference
time of the day
eLocation
scontext

Laptop
PC
In the bag

=

—>

Calculate
Contents

Accel Sensor

Arrival of the contents is
notified with a beep sound
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Internet and
satellite

I

Sink

Task manager
node

User

Sensor field

Sensor nodes

/l/.

lan F. Akyildiz etc,”A Survey on Sensor Networks”, IEEE Comm. Mag., pp.102-114, August 2002 m
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RFID

e RFID (Radio Frequency IDentification system)




RFID I

+ )
(RFID 1C I1C
transponder
P ) Antenna

Reader Ethernet/

e ~‘ i

RFID Tag




RFID

Reader

interrogation m
+—— d

id

query: id

Df‘

information



RFID

Antenna

\

————————————————
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________________

Reader

0




5m  UHF-RFID

2.45GHz-RFID
Im v

13.56 MHz-RFID
10cm

135kHz-RFID
0 v

ALMIL



LAN

2.45GHz-RFID I

o
: fmm

&

kbps

mu-chip(0.4mm)



RFID

:;f,,,o
RFID &

RFID

20 8 K

10cm m



AutolD
PML

! B

I
ONS ’ > PML ’

< >

EPC: 01.000501.0008BF.0000005027

( ) EPC: Electronic Product Code
ONS: Object Name Service
PML: Product Markup Language
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RFID Tag

RFID
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Ubiquitous Monster: Ubimon e I

Monsters live in virtual world

\_

Virtual World\

/

Real world/

Players catch monsters moving in real world



Acquisition of data for game

Detction of real

world Detction of player’s

action

Detction of players(Spider)







e-mail

Web









DoCo
network

e verification trial for Cmode is performed
jointly by the three parties of Coca-Cola Japan Co.
Ltd., NTT DoCoMo Inc, and Itochu Corp.



“Mobile Wallet” Fingerprint Sensor Pedometer

5, Automatic report
=of measurement

User
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2008

“Small Stories In 2008”
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http://www.starwars.com/
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http://www.starwars.com/

CATV
TV

PPV VOD
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DLP
JVC

D-ILA >
3840><2048 2359 2960

1

K SXRD >
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Photograph

Digital Cinema Standard must be established.



3000 A
60mm 800  3840x2@8

4K | 2000 O
35mm 35mm
&
HDTV ¢ j: _
2K 1000 - 1080P ." HDTV/(1080i)

4 720P -} .4_

...... ans’ TV(480i)
° 0 2430 >
(Frame/ )

4k=2000
2K=1000 (HDTV)



SD = 0.3 or 0.4 Mpix/frame I
SD x 50r 6 =HD up to 2 Mpix/frame

HD x 4 = SHD at 8 Mpix/frame or greater ‘}f»‘ .

PN

3840 x 2048
- 1920 x 1080

720 x 480




SHD Digital Cinema System
HDTV

NTT
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SHD

NTT Musashino R&D Center “PaletteTown” at Tokyo bay area

NTT—JVC—Olympus
A
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DCCJ
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NPO Digital Cinema
Consortium of Japan

|
U

LLELERLFILAAY

.|||HN |

] welcome...
English

http://www12.ocn.ne.jp/—d-cinema/
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ISDN B-ISDN over ATM



PC

CO)

Connection-oriented

Connection-less CL)



NW

PC

PC




IP: End-to-End Argument Stupid Network & Intelligent Host
TCP: Congestion Avoidance

Rough Consensus and Running Code IETF



Applications

“Narrow
Waist”

Access
Technologies -
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IP

Fire Wall, NAT, Proxy, Cache

QoS



World of Power Law p(k)=k Y




k Y




Tb

Web
ISP

The Internet

VPN

Cellular Phone Network
Hot Spot

Sensor Network

ITS

HP




“Transparency” “Controlled Transparency”
End-to-end argument Controlled
Transparency

“the ability to select a minimal set of semantics with
just theright degree of weakness or strength of the
definition remains an art”

Capability



TCP/IP

IPV6



4G Architecture using Ubiqguitous
GW

Extend 4G Network putting Gateway (GW) on
its edge

Source: NTT DoCoMo

fobile World 4G Radio Access




All-1P

“All-IP" is the concept of moving the current

wireless network architecture from the current
circuit based concept to a packet based
architecture utilizing IP protocols and technology
where possible.

Originally proposed in 3GPP2.
Pure-IP

While the ‘all-IP’ approach tries to transform the
conventional telephone network infrastructure to IP-

based, the ‘pure-IP’ approach is a natural evolution

c 3 @
from the existing IP network



Direction of 4G I

A. Mobile Ubiquitous with Ubiquitous Gateway
over IP-based Network (3 DoCoMo Proposal

B. End-to-end IP over Cellular Network Infra.
C. Connection of WiFiI with end-to-end IP

D. Combination of A, B and/or C :>f\‘5'



Pure-IP vs All-IP

Pure IP versus “All-IP”

Pure IP Architecture

IFMIFSEC IPYIPSEC

Link Link
MaAc | Layer Layer

Airlink | PL PL

L ! Base Statio IPNPSEC IFNPSEC IP
- ‘e
— :: - -
LAC LAC |sssAR SSSAR Link Link Link Link
n,r:mncmn “',;",,ﬁf? Layer Layer | Layer Layer
AAL2 AALZ R-P R-P
L3 MAC | atm ATM
Airlink Airlink | PL PL PL PL PL PL PL PL

Source: Mark Klerer, “Introduction to 802.20: Technical and Procedural Orientation,” 2003.




Divergence Convergence

Integration of broadband Internet

and 4G cellular core network

Broadband Internet

4G Cellular

Sensor

Network
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Replica/Cach




STONE u
Interface-based

rj_ = Service Descriptiopn-
i i — ) 1N (Service Graph) | Interface
_ e = XML




Merits of name-based routing

Example: Display presentation image at the nearest display
Sender FO (Power Point Sender) sends the following packet.

“The nearest display

to the user” Data (JPEG Image, etc...)

Resolver routes the packet to the destination FO while resolving
names in the packet's header.

Sender
FO

e Even if the nearest display has changed, the sender FO need not to be aware of the

change of the destination FO. o
FO: Functional Object : fm



Business Model
Cellular Model (in Japan)

Internet Model

ISP

@
Ubiquitous Network Service
d :fm
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http://www.ubiquitous-forum.jp/

Auto ID Center EPC global http://www.epcglobalinc.org/

T-Engine Forum/ ID http://www.t-engine.org/


http://www.epcglobalinc.org/

NGN)

URON)
http://www.ieice.org/cs/uron/
UBLS)

http://www.ieice.org/~ubls/

UBI)
http://www.mkaqg.sfc.keio.ac.ip/UBI/

MBL) 2 o
http://www.ishilab.net/mbl/ : fﬂ



http://www.ieice.org/cs/uron/
http://www.ieice.org/~ubls/
http://www.mkg.sfc.keio.ac.jp/UBI/

JGN I http://www.jgn.nict.go.jp/
http://www.akiba-cross.jp/

YRP http://lwww.yrp.co.jp/
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Digital Rights Management)



IP

ARPANET
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Time DivisionMultiplexing '

1 2 3
WDM
WavelengthDivision Multiplexing —-‘ ‘ Lﬂ,
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DVD(5GByte)

*GMPLS
*10Gbps QoS
‘MEMS 2

NEL DC-SW NTT DC-SW

7

GSMP-IF==

NTT DC-SW

MEMS-SW

NW

20 ms

256x256-MEMS




GSMP 6mMms
2way

SW

Transmission
Distance (L)
5 nsec x (Lx2)

»

<LAN  Metro |
| |

Next
Generation
DVD
30GB

1TB

DVD

1GB 5GB

20ms

(h=0 2, L=0

h=4 30ms

Nation Wide|/GIObaI

10km 100km 1000km 10,000 km
I | | I
100us 1ms 10ms 100ms

'

1000sb— 7=%/(%+ 1)

o
9

1s

CD
650 MB

1MB

10 Gbps

Super High
Definition
Still Image
12 MB

BRI

1ms

100pas ims 10ms 100ms 1s 10s
sSw gy (L=0) L:
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OXC NW

OADM

WDM

OXC

WDM NW

fh:‘:.ziz.f OADM : Ootical Add/Drop Multiplexer
p-to-p WDM OXC : Optical Cross-connect >

2001

2005 2010
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FTTH using B-PON System in Japan

Low-priority

Internet

J\\ [I nternet Access Optical splitter

[Content deliverly]

100 Mb/s

Ethernet Optical fiver
100Mbps

£ 1tuT F O\b
Ak “1 B-OLT Service

Content
server

Abgathqe bR bAR LR L L

1 ,
G.983.4 - EMDX EEO\
— control - _ \ Internet
7] 2 service buffers

_ _ _ for each user
DBA: Dynamic Bandwidth Assignment Internet
EMDX: Ethernet Multiplexer and DemultipleXer - g:-%tent &

“\\@\ /' N2 Content

server
Max 1000 users
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