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= Internet statists and growth in China

= Internet DNA and its innovation history
= Challenges from current Internet

= Innovation and evolution in Internet

= NGI and Future Internet

= Some experiences of NGI/IPv6 and its
development in China

s Conclusions



INTERNET USAGE STATISTICS
The Internet Big Picture

World Internet Users and Population Stats

WORLD INTERNET USAGE AND POPULATION STATISTICS

March 31, 2011

World Reglons Population Internet Users | Internet Users F'enetratif:-n Growth | Users %
(2011 Est.) Dec. 31, 2000 Latest Data (% Population) | 2000-2011 | of Table

Africa 1,037,524 ,058 4,514,400 118,609,620 114 % | 25274 % 5.7 %
Asia 3,879,740,877 114,304,000 922,329,554 23.8 % 706.9%| 440%
Europe 816,426,346 105,096,093 476,213,935 58.3 % 3531%| 227 %
Middle East 216,258 843 3,284,800 68,553,666 NT7% | 1,987.0% 33 %
North America 347,394,870 108,096,800 272,066,000 78.3 % 1517 %] 13.0%
Latin America / Carib. 597,263,165 18,068,913 215,933,400 362% | 1,0374%| 103%
Oceania [ Australia 35,426,995 7,620,450 21,293,830 60.1 % 179.4 % 1.0 %
WORLD TOTAL 6,930,055,154 360,985,492 2,095,006,005 30.2 % 480.4 % | 100.0 %

MOTES: (1) Internet Usage and World Population Statistics are for March 31, 2011. (2) CLICK on each world region name for
detailed regional usage information. (3) Demographic (Fopulation) numbers are based on data from the US Census Bureau . (4)
Internet usage information comes from data published by Nielsen Online, by the International Telecommunications Union, by GiK,
local Regulators and other reliable sources. (5) For definitions, disclaimer, and navigation help, please refer to the Site Surfing

Guide. (6) Information in this site may be cited, giving the due credit to www.internetworldstats.com. Copyright © 2001 - 2011,
Miniwatts Marketing Group. All nghts reserved worldwide.




World Internet Penetration Rates
by Geographic Regions - 2011
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Internet: Innovation History

= |nnovation is the spirit of Internet
= TCP/IP Is not changed

A

NFSNET

WWW

Search

Blog, Twitter,
You Tube, Facebook

P2P, MSN/QQ

CIDR, |BGP, MPLS, IPv6, ......

1986

1992

1998

2004 2010



Challenges from current Internet

Scalability: from connecting computers to
connecting all of electronic devices

= 3G, Internet of things, ......

Security: more trustiness

High performance: end-end performance
Real time: more timely

Mobility: mobile communications over Internet
= Not 3G only
= WIiFI/WiMax based mobile communication

Management



Evolutlon and Revolution sewuion

1994

[ Future Internet } 'l

Computer Network to Internet

Internet DNA:

o IP: Use all of
network and
communication
technology

e TCP: All
applications
developed by users

Challenging

e Scalability
o Security

Performance
o Mobility

e Real Time
o Management

Evolution

Next Generation Internet
o Keep Internet DNA

e Overcome the
challenges from basic
components, operational
principle and implement
mechanism based on
IPv6 platform




NG| and Future Internet

s Revolution: Future Internet
= GENI and FIND: Clean Slate
= May or may not be Internet DNA

s Evolution: NGI or Future Internet

s |[PV4
= NAT

s |IPV4/IPV6: Internet2, Geant2, TEIN3
= Less use IPv6

n |[PV6
« Native IPv6: a new platform for Internet evolution



Some Words related Future Internet

s Next Generation Internet (NGI) : 1996
x 1996, Internet2

s Next Generation Network (NGN) : 2000
s JITU

= Future Internet: 2005
= Future Internet
» Internet for the Future
» Future of the Internet

s Future Network



Special Challenges from China

= Same with all challenges from current
Internet

= Penetration Rates: from 30% to 70% in the
future 10 years (900+ Millions users)

= |P addresses: only IPv6

= New challenges from design, management and
operation of the largest infrastructure in the world

= Innovation capability in Internet development
= Governance, administration and management
= Money?



NGland Fl Development in China

s NSFC

» Basic Research Plan on Future Internet
= MOST-973

» Research Plan on Future Internet Architecture
= MOST-863: Next Generation Internet

= 3Thet, Broadband Network
= NGI, NGN and NGB

= CNGI Project:
= First phase: 5B+ RMB



CNGI Project

Leaded by National Reform and Development
Committee

Joint with MST, MOE, CAS, MIl, NSFC, CAE, ...
First phase: 2003-2008

Main contents

= CNGI Backbone: nation wide, 30-40 Giga POPs and 300
campus networks, international links

= Network technology and applications
= Delivery to information industry

All NSPs have jointed this project
s CERNET, China Telcom, UniCom and China Mobile
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CNGJ}—- 61X In Tsinghua University

Internet2 TEIN2/GEANT2 APAN

155M-2.5G 1G-2.5G 1G
4/V6 V4/V6 V4/V6

1G, V6 1G, V6 G, V6 G, V6 1G, V6

China Zhina Netcom China China
Teleco /| CSTnet Mobile Railco



Some Experiences

Native IPv6 Network: the largest one in the world
= Large scale IPv6 addressing and routing
Authentic IPv6 Addressing Architecture
= SAVA: Source Address Validation Architecture
= SAVI: a new IETF working group in 2008
= RFC 5210
Transition from IPv4 to IPv6: 4over6, VI

=« IPv4 over IPv6: Softwire-a new IETF working group in
2006, RFC 4925, RFC 5565, RFC 5747

= IVI: RFC6052, RFC6144, RFC6145, RFC6219
Many Technology Examinations and Applications



SAVA: Source Address
’Validation Architecture




Eransition: IPv4 Over IPv6
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Transition:
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Coexistence and Transition

Internet (IPv4) Internet (IPv6)

/

Transition

CERNET
IPv4 backbone

CNGI-CERNET?2
IPv6 backbone

University
Campus Network



IPv6 Cooperation Working




IPVv6 based IPTV

) Hk (D) | @ http://videob. situ. edu. cn/hdtv. asp

UL HEDTV M E SR
T20pMI4H 8RS 1280 « 720 HEHER 6. Abps
1080101478452 1440x1080 HTIHA 8. Aibps

AL REEI

ADVENTURE

FBi® Anazon Play 720p  Flay 1080i

W85 (2000)  Play 720p Flay 1080i RENBORRE2 A Play 720p  Flay 1080;

S |

The Magic of Flight (INAX)
Play 720p Play 1080i

The Discoverers (MAX)  Jowney Into Anazing Caves (INAX)  The Living Sea CINAK)

Flay 120p  Flay 10803 Play 120p Play 10805 Play 720p Play 10805

GBits/sec

0,00
Week O
@ Internet

XHE WEE HFEQ
v B3




IPv6:P2P Sharing Content Deliver
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IPv6 Sensor Networks
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Wiki/WiMax and SIP based IPv6
Mobile Communication System

WLAN HAEFH/PDA

D —

RETLRSESR  © -

2.5Gbps

TLREAKIPTV/VOD




IPv6 Digital Home Network

UPnP UPnP

ETIPVOREMK, ZHFH
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|PV6 Transportation I\/Ionitoring
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Beijing 2008 Olympic Games

= Many kinds of IPv6 based applications
» Lighting, Transportation monitoring, IPTV

= First IPv6 Olympic Games Website

NETWORKWORLD = J—

Jeff Doyle on IP Routing

Q-524 @-45%% One World One Dream
s O i i
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Search Commrity / boo:
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IPV6 at the 2008 Olympics
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Some Killer Applications of
the Future Internet

= Internet of Things

= Cloud Computing

= From Grid computing to Cloud computing
= Smart Planets
= Three Networks Integration

= Telecom, Broadcast, Internet

= Mobile Internet



= Internet still growth very quickly and will be
the largest infrastructure in world

= Internet history Is a innovation and evolution
history. Innovation is the spirit of Internet

= NGI and FI will be solving the challenges
from current Internet

= NGI and FI will provide a new platform for
new generation Internet application

s Both evolution and revolution of Internet are
needed In the future






