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3 Axes for Evolution of Digital Content

Content Search
Content Distribution

Content Creation 
Archive

Applications e-Commerce, e-Science, e-

Learning, e-Medicine, Digital Library/ Musium, 
Digital Entertainment, Web2.0, Web3.0, 

Volume

Quality

Federated Structure         Digital Infotheque
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3 Axes for Evolution of Digital Content 

Volume:  Information Explosion
Flowing Information

Stored Information

Quality:  High Human Perception
High Utility
High Integrity

Time:  Sustainability of Digital Content
Archive with long lifetime
Availability regardless of renewal          
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Volume:  Information Explosion
(

Flowing Information

Capacity of Networking

Backbone, Access

Multicast, CDN, P2P

Stored Information

Capacity of Storage

Content Search
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Total Sites Across All Domains August 1995 - September 2008

http://news.netcraft.com/
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State of the Blogosphere, April 2006 Part 1: On Blogosphere Growth 7



State of the Blogosphere, April 2006 Part 1: On Blogosphere Growth8



The Information Grand Voyage Project

http://www.igvpj.jp/index_en/
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http://www.jpix.ad.jp/jp/techncal/traffic.html
http://www.soumu.go.jp/s -news/2007/070822_2.html

Switching:        T bpsŸPbps

Link for core:   10 GbpsŸ10 Tbps

Access :           10 MbpsŸ10 Gbps

Switching and Transmission Capacity
In 2020

Double  per  year

times per year

Traffic through JPIX

ΨффΨллΨлмΨлнΨлоΨлпΨлрΨлс

1.7 times per yearҜ
1000 times in 13years

Expansionof Traffic over Networks
Terab/s        Petab/s

Ψлт

aƻƻǊŜΩǎ [ŀǿ
Double per 1.5 year

http://www.jpix.ad.jp/jp/techncal/traffic.html


20202008

An image of a network evolution

Legacy Telephone NW

Cellular Phone NW

The Internet

Started Ҝ NXGN( NGN)

FutureҜ NWGN

NXGN:   Next Generation Network (NGN)
NWGN: New Generation Network
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NXGN and NWGN

ωNXGN (NeXt GenerationNetwork): NGN

Replacement of legacy telephone 

networks using IP-basednetworks to provide

triple-play/quadruple-play services

NWGN NeW GenerationNetwork)

Clean-slate designed network architectures 

and main protocols different  from IP-based   

networks , which can be post-Internet/NGN

Industry is investing their resources to NXGN deployment. 

NICT contributes to promote R&D on NWGN. 12
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Research on New Generation Networks started in the world !

To realize NWGN, close collaboration among the E.C., U.S., and Japan is important. 

Building up a framework to endorse collaboration of research organizations with each other .

Å NSFôs ambitious program to develop 

the future Internet architecture 

through a clean slate approach.  

make a small scale, but a large 

number of projects converge into a 

fewer number of full scale 

architectures, and to verify using 

GENI 

A total of 1,200 million dollars to 26 

projects by 2006

GENI
Å Aimed at developing a testbed 

organization to succeed Planet Labôs 

development. programmable 

Å Aimed at a large scale facility 

developmentôs budget in NSF. 

International cooperation is also 

included as a target.

ÅProject Bureau (GPO) is BBN. Planning 

to offer prototype, 1,500 million dollars 

in December 2007 over a two year 

period. 

ÅA scale of construction budget is 367 

million dollars, 

ECôs Funding structure towards  the 

total fields of science and technology

Begin by selected 133ôs new 

projects in Call 1 

Call 2 is investigating 

E.C.

FP7FIND

main individual programs

-Network of the Future

(Call 1, D bureau )  2 billion

Euros) 

-FIRE

(Call2, F bureau ) 4,000 million Euros 

ÅNWGN AKARI architecture development 

project

Official announcement of conceptôs 

specification in April 2007)

ÅR&D on evaluation and establishment in 

the structure of NWGN) (NICT commitment, 

up to 20 million Yen times 2 years plural 

cases)

ÅR&D for dynamic network technology (NICT 

commitment, 4 years plural cases)

N GN development  projects

JGN2plus Testbed

ÅNICTôs Testbed network for research 

development

ÅTo provide ñJGN2plusò from 2008 ï

2010.

ECôs research network

The E.C. Budget for GÉANT was 

9,300 million Euros over 4 years 

since 2004. 

It is in the middle of preparations 

for upgrading and for greater 

capacity by transforming it into 

GEANT3 from 2008. 

GÉANT2

The United States

NWGN research development 
promoting structure

ÅñThe head quarter of NWGN research 

development strategyò in October, 2007, NICT.

ÅñNWGN promoting forum,ò established in 

November, 2007 Working in 4 WGs

Ministry of International Affairs and 

Communications and NICT are a co-secretariat.

Japan
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Can IP Protocol handle the explosion of  

information in 2020s ?

Â Applications
Â Web
Â Email
Â Video/Audio

Â TCP/IP
Â Access Networks

Â Ethernet (LAN)
Â Wireless (LMDS, 

WLAN, Cellular)
Â Cable
Â ADSL
Â Satellite

Applications

Access
Networks

ñNarrow
Waistò

₴̈ Ḹ



Shortage of Storage

Total Storage Capacity:  246EB

Total Digital Data Capacity: 281EB

In 2011, total capacity will be 1.8ZB

1.6 times increase per year

In 2007

EB = 10 21  Byte

ZB =1000EB 15



Quality:  High Human Perception
High definition of picture
High fidelity of sound
3 Dimension 
Virtual Reality                    

High Utility & High Integrity   
Meta Data
Naming of Content
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A Vision for the Next Decade 
Gigapixels @ Terabits/sec
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Source:  Jason Leigh, EVL

Augmented Reality
No Glasses

4K 
Streaming Video

Gigapixel
Wall Paper

1 GigaPixel x 3 Bytes/pixel x 8 bits/byte x 30 frames/sec ~ 1 Terabit/sec! 
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OptIPuter 100 MegaPixel Displays

55-Panel Display 

100 Megapixels 

30 x 10GE interfaces

1/3 Terabit/sec

Driven by 30 unit Cluster of 
64 bit Dual Opterons

60 TB Disk

Linked to OptIPuter

Working with NASA ARC 
HyperwallTeam to 
Unify Software

Source: Jason Leigh, Tom DeFanti, EVL@UIC



Digital Entertainment with Super High Quality

Cinema                 Digital Cinema

Musical

Opera

Concert

Game

Sports

ODS 

(Other Digital Stuff)
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2K vs 4K: Beyond HDTV for Digital Cinema 
K 1K=1024 Pixel

2K=2048

4K=4096

=1920 1080

TV

Digital TV

Digital HDTV

Digital Cinema

=2048 1080 2K

4096 2160 4K

30 frames/s Interlace 24 frames/s Progressive

Digital Cinema standard was made by DCI and SMPTE 

is proceeding with the detailed specifications


