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Information-/Content-Centric Network
(ICN/CCN)
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NDN (Named Data
Networking)

SAIL (Scalable & Adaptive
Internet soLutions)

PURSUIT (Publish Subscribe

Internet Technology)
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New-Generation Network
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New-Generation Network

GreenlCN Project (EU-JP)

Motivation

Information Centric Networking (ICN) is a new paradigm where the network provides users with named
content, instead of communication channels between hosts. Research on ICN is at an early stage, with many
key issues still open, including naming, routing, resource control, security, privacy and a migration path from
the current Internet. Also missing for efficient information dissemination is seamless support of contentbased
publish/subscribe. Further, and importantly, current proposals do not sufficiently address energy efficiency.

GreenlCN aims to bridge this gap, addressing how the ICN network and devices can operate in a highly
scalable and energy-efficient way.

The project will exploit the designed infrastructure to support two exemplary application scenarios:

1. The aftermath of a disaster e.g., hurricane or tsunami, when energy and communication resources are at
a premium and it is critical to efficiently distribute disaster notification and critical rescue information. Key
to this is the ability to exploit fragmented networks with only intermittent connectivity;

2. Scalable, efficient pub/sub video delivery, a key requirement in both normal and disaster situations.

NCIC T; et e http://www.greenicn.org/ 4



CCNx

« CCNx: CCN prototype implementation developed by PARC
— http://www.ccnx.org/

« Content Name and Data Format

INnterest Data
Selector Signature
Nonce Sighed Info
Data

Example of Content Name: /news.com/events/2014/02/01 /festivalimg



[ festival.img }

—— > Interest (83K)
> Data (7—4)

- CCNOVtET k-

- Name-based routing

- Content name for data
retrieval / transmission

- ID / Location independent
content access

- In-network cache
« Performance improvement
User A User B - Resource (or cost) reduction

6



Pl and FIB

4 Content Store )
Name Data A
Face 0,
1 . |
1
/parc.com/videos/WidgetA.mpg/v3/s0 . 1 =€ : @ ﬂ%
. , q
1 @ 1 > d»
Index " ] QQ
Pending Interest Table (PIT) ptr type
Prefix Requesting E a_C_e -'I -
Face(s) @ | C 1 1
1
L@ | P P € —T®
/parc.com/videos/WidgetA.mpg/v3/s1 A 1 @ :
@ | F . :
C = Content store
P=PIT F
FIB F=FIB -
Prefix | Face list !
1
I Application
1
/parc.com 1
(.

c/ T’ H 8 : V. Jacobson, et.al, “Networking Named Content”, Proc. ACM CoNEXT 2009,

N:I ERESHFRIE December 2009, Rome, Italy. o

National Institute of Information and
Communications Technology



New-Generation Network

OUR ACTIVITIES
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New-Generation Network

ICNZZEIR I DI
* Naming

— DTV ERIHRIF
— Resolver
* |n-network cache
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Community-Oriented Communicatiol
- On First Glance

@Network, Video Conference, Data Sharing, Net—gamib ComponentS:

1. CRP: Community
Rendezvous Point

2. FN: Forwarding
node

3. FCN: Forwarding
cacheable node
2.1 FCN
2.2 DFCN (High-
Performance FCN)

4. User: Community
user

R. Li and H. Asaeda, “A Community-Oriented Route Coordination Using

N:IC T: Eﬁ%ﬁmﬁ% Information Centric Networking Approach”, Proc. IEEE LCN, October 2013. 10
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Naming Scheme: Service, Community, and
INnformation

« Service identiﬂer (SID): Meeting, Class, Twitter,
Facebook, -

« Community identifiers (CID): <SID|Hierarchical
community name (HCN)|origin CORIN Domain>,

Eg. : Meeting|Univ. A|Dep. B|Lab. C|
Univ. A-CRP1-Domain

 |Information identifier (ID): <SIDIHCN|Target
Information|origin CORIN Domain>,

Eg. : Meeting|Univ. A|Dep.B|Lab. C|2014.4.1.13:00]
Univ. A-CRP1-Domain



Community Join

— FCN, FIB FN¢ FIB
CID/IID DFCN Interfaces CID/IID DFCN Interfaces
(CIDy, FCN3, 1,3 ) (CID;, FCN3, 1,2,3 )

Search
Request

PRI
o 1 \

2 NV - Request 3
(FCNs, CID,, JOI SN NGy ¢CN4, CID;, JOIN)

P

FCN; FIB FN, FIB
CID/IID DFCN Interfaces CID/IID DFCN Interfaces
(CID,, FCNs, 1,5 ) (CID,, FCNa, 1,2 )

S~ ’ I Final Path: U2---FCN1---FN6---FCN3---FN4---U3
N(IC | (M U1---FNG6 12




Community Leave

. FCN, FIB FNs FIB _
CID/IID DFCN Interfaces CID/IID DFCN Interfaces
( ) ) (CIDla FCN39 29 3 )
g

|IRemove

: UL
(FCN3, CID,, Leave)

& 3y~
U, O
FCN; FIB FNs FIB
CID/IID DFCN Interfaces CID/IID DFCN Interfaces

e (C]Dla FCN39 l ) ( )
NICT =222 Final Path: U1---FN6---FCN3 13



Community Publication

FCN; FIB FNg FIB FCN; FIB FN, FIB
CID/IID DFCN Interfaces CID/IID DFCN Interfaces CID/IID DFCN Interfaces CID/IID DFCN Interfaces
(CID;, FCN; 1,3 ) (CID,, FCNs 1,2,3) (CID;, FCN; 1,5 ) (CIDy, FCN; 1,2)

\@} s@} CRP

-" : () tching &
ety e
PUb(CI' Data) Fow(;rdiﬁg ._'. NG Network M
! \ EE / Matchi .g81 EN
> / F°Wa9g'(”,5/ o ) Pub(CID, Data)
£ 75 —

CORIN Forwarding Policy: Forwarding the data to all the interfaces in FIB except
comingginterface receiving the data

e Ipcomin



Container-Based Unified Testbed for ICN

New-Generation Network

NTU (TW)
Keio Univ. (JP) INRIA (FR)
SNU (KR) User, - Common | used -
Common | Common |
Common | fe JGN-X
[
Korea Univ.(KR) = [Common] i
ﬁ |Common]
ﬁ Common | NICT (JP)
P— ' U. Florida (US)
Waseda Univ. (JP)
H. Asaeda, R, Li, and N. Choi, “Container-Based
N:ICT medEEszeEi - Unified Testbed for Information-Centric Networking 7,

IEEE Network Magazine, 2014 (to appear). Tsinghua Univ. (CN) 15



—xperiments on Different Container
Spaces

User2’s
Containers

Userl’s
Container

Common
Containers -

)} Common
Space

_______________________________________

Container

16
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