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- EU PSIRP

- EU FCN
- OMG DDS




information-centrism

DONA PSIRP

content-centric networking

TRIAD

New ID spaces
ROFL

CDN clean-slate

DPI p2p
overlays

NAT middleboxes IFve

patching TCP/IP N
(2 ZInterconnecting hosts

Telepho n
nterconnecting wires
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— Peer-to-Peer (2000) — CCN: Content Centric Networking
~ TRIAD : Content based routing (2002)  (2006)
e HTTPE 2|5 A{, DNS7} o}l FQDN7|tt 2} E - dlole 2| F+x==t& Hlo|d S S¢et aggregation
Infrastructure)(2002) architecture (2007)
e DHT7|tF 2t 25 2 Lol 558 % ZM S
— Layered Naming Architecture (2004) — 4WARD NetiInf (2008)
e 2 EAS0|M ID/Location&Z] - ME A E2 HEXHZH
— Delay/Disruption Tolerant Networks — Wireless Sensor Networks
(2003) -7|=Moz tolg B4l 2teE Ha
= cache and forward network architecture — PSIRP: Publish Subscribe Internet
(2008) Routing Paradigm (2008)
» Haggle : Pocket Switched Networks (2007) - PUB/SUBY| 5t ol E{U[E 2|2l stackS E3f 1P
= |IETF activities £ oAl
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* PSIRP (Publish Subscribe internet Routing [2,3]
Paradigm) - HI0|E{ & YIEYYES 9I8t MES X M2

- 7|E 2IE{ll S41 ghalao] xjo| A
e Send/Receive 2 Publish/Subscribe : A X Eof thisiA 7+ (subscribe)
1, O HETF 7SS B2 (publish) & 2 (notify)

- SUXL Sl > FAUX S - 2AMT 2ol chsf At (R etey
Mgt = JEE S UXILH O], Spam, DDoS2t €2 S4IX

F
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e Host name (IP) = Data Name : IP7} ol H|0|E| 0|22 =2
e Host reachability & Information Scoping:dE2HAMEE S Eal|l &= A O

e Channel security = Self-certified meta data: PUB-SUBgH| XF&|[of| M ot

O 2%
e Unicast = Multicast o o

HEHxE HEFHAE=R publishie) l subscribe(a) I‘ notify(e)

L .- x

O
O
O
O
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« FIH2| network primitive : publish, subscribe 2t Z=Xj

= =271 HIO|E{E publishst™ (SHIFAILE0IAM) siE =B 7X| (HI0]
E| ME0| L0{LIX| 22=)stal UCHIE,

e oS (named) O|O|E{0| CHSH subscribeZ} 0iLIH | HIEXZ7} 1 O
0|E{0j| CHEF publication= &0}A{, publisher} subscriberZ} CI0|E{
AS WY,

- publicationAI private ID2} public IDE MM

- private ID: publisher7} (keyE Esll)X}A12] publication2 EHs17| flst 2=

- public ID: subscriberZ} £=2I0I0|E{2] validityE MI335}7] fIct 2=

rﬁ-“shher g ™ Subscriber subscribes
eslaplisnmen [ . 5 :
Rendezvous Subcriber authentication

Rendezvous

Publication - ——Data flow (multicast) > @
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PSIRP & — RTFM (Rendezvous, Topology, [2.3]
Forwarding, (physical Media)
- Rendezvous: ‘= =7} publicationol| CH3l subscribeM S, 2At
H EIMAAM sl S copyE HHoltT= D2 st= A[AH]
« Distributed Hash Table 0|} DONAE &3l
— Topology: E={E Z [T Z ¢t delivery treeE M4 5}t
« proactively: 2& 7tsM0| U= treeE MM
* reactively: Of O|at H st AAZ0] ot AHLE, B EAHLL & MMER treeE N 44

— Forwarding: AlH| 0|2 o FAo|M Cl2 &AZ Metshe st
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EA| CICd
- MEAOl SAl 2HI (Client-Server, Request-Reply)2 X|&l517| figt PUB-
SUB XS4k
-C|JMED| MH|2= HEIX QX|E K& (S2ELIX|7} of=D) 5}
11, client, provider= 22t XFAIQ] subscription?]| SEIS 8= %], ZEI=
o] }X|E ZZt client rendezvous point, content rendezvous point2 {X|
= Q0= Email, CJIO|E{Z4A4, SIP-VoIPS0| H2 oJA| M=
Directory Service

(1) AEI=E
subscnbe

Content
Rendezvous Point

publish
(3) HEIXE RIZ (to RID—g

Client Reply
Rendezvous Point

Providers
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FCN (Future Content Network) - FIA (Future Internet [4]
Assembly) & st AT IELZ ZAH X A HE Fo| AlLIZ[2 &
LTAteZ2 & — Will Future Internet be Content—Centric ?

— What will Future Internet bring to Human ?
— Automated audio-visual analysis techniques
— Component preserving capturing technology

Flower made by Jeff
Live 3D wden straam from 3D scan

Interpolated stream

Free table model
from camera &

from lkea.com

Ann

Qring quartet
remix by DJ Tamino

Live video of
Jeff's face
textured on
head model

Captured
hand's

gestures Jeff

Stylish clothes
from
clot hesmodels com
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-Why should FI be content-centric ? (4]

FIIAM AHEIX(new/traditional, broadband/narrowband, professional/ user-
generated, pre-recorded/live/interactive, broadcasted/personalized)= 0| EXIS
o] & SJ|= A2=AM, ol2lie} 22 #1318l fHI2E Soll =22 XE|Jts

- Content: any

1 type of volume of
Is Used ) f media
Service/Media s
Protects | _
— i t * Information :a
Is Used :
| { number of
O T functions applied
S Use - -
Information/Adaptation - to content
Q
. o - service: result
I =
[Is Extracted Is Used o set of functions
- > applied to the
Content —t S content
. 3
Y 3 _
l Supports infrastructure:
—— consist of
{ Infrastructure . \ transport, storag
Bl e, processing

Figure 3: Future Content-Centric Internet components interrelation fL_InC'FionS in a
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= Data Distribution Service for Real-time Systems [5]
- 244 0IM TIo[E] MSESS fIEt OMG EE
— Publish-Subscribe 7|4} S41 2E
e Real-Time Industrial Ethernet IEC-PAS-62030 (S&HXlS31=2)
» RTPS (Real-Time PUB-SUB) for DDS [6]
— Interoperablest=5 wire protocol& &St DDST#2A
— Pluggable transport (e.g. RF, UDP, TCP,..)
— Automatic Discovery, Multicast support
- DDS HIO|E] {2l S

“Data bus”

XIS 6666666448

‘Pub—-Sub’ IO & S4A2
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DS7} MRE 20} — MAIZ CHCIOIE] XIS

eLockheed Martin US Navy Aegis Open Architecture Weapon System

«US Navy LPD-17 Ship-Wide Area Network
eFFX-1 Naval Combat System

eAdvanced Cockpit Ground Control Station
«AWACS Radar System Upgrade

=8

<ATD/Citigroup: Market Data Feed

ePimco: Compliance Architecture

eInfoDyne: Market Data
nE

o

*\Wi-tronix: High-Value Mobile Asset Tracking
eHighway Traffic Monitoring in Tokyo

o|&

eVarian MRI and NMR Products

T DYBAATL MY BYA/LIG B4 SRM
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«DDS 74
— Publisher: H|0|E{ £HH

e DataWriter: typed accessor to a publisher

— Subscriber: published datag& $=&I5}11 (subscriber®| QoS }2tA]) =
& SEHA M=

e DataReader: typed accessor to a subscriber

— Topic:

- LIOIE] & Y (domain)UlM HEE|= 0|FS = CIOIE EIg

FISC'2009
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Data Data
Reader, Reader,

[ Subscriber
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» Deadline = Lifespan » Reliability

= Destination Order = Liveliness = Resource Limits

= Time-Based Filter

» Durability = Ownership

= Entity Factory = Ownership Strength = Topic Data

= Group Data = Partition » Transport Priority
» History » Presentation » User Data

» Writer Data Lifecycle

» Latency Budget Reader Data Lifecycle

QoS Reliability = BEST_EFFORT
 Best effort 2 Il= dropped packetOH CH ol

\@ MES0| A2 latency It = A5 E

@ = ’  Reliable mode 2= timeoutO| = I DX
dropped packets 2 IHX4- 1, 2= W32
=M AR Ol EAE ES

QoS Reliability = RELIABLE o
« 0|2 St XA 2 Z subscriptionZ22 0

v QoS &#&0| Jts
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- HOHY - 2AK SN MO 2
- SRS HHE AE, B3], RS0| kS8 HEYD U
+

- ClOIE] MH|ZA (ZH4Y) + S& (MY, HIAE, S=b + 2] (HA 718H M
c

H|A
A A A B (pp
_ . __ PUB-SUE M.
PUB-SUB M, PUE-SUE M, PUB-SUB M, |

T

<<PUB-suBJ[Ht S (== 212]) MU|A >>

RHEH Al AH-1 fH A AH-n 22| MIE
SN CERGRD) TN CERCRD) SR A B e e )
PUB-S_B . e PUB-SLUE M, PUB-SILIE [+,

<< PUB-SUBJ|HI 42| (sensor & actuator) MH|A >>

PUB-SUB M. : data centric network middleware
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V. Summary

+ FN AH|A WIES|Z M0 0] HEIX/E/TI0|E 5
A MHIA 8242 XI2517| 13t CIO[E| SAl =3 ol
alg &

» ZHH 912 M, EU FP-70jIA] ZI8Z=01 PSIRP U
FSN, OMG DDSTZg HE

- CieFst &l 1S Sofl {3y A4S0 2R
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