Tokyo Research Laboratory

P2G

Peer-to-Group Grid Delivery

P2G Grid Delivery

Tokyo"Research Laboratory

Application-layer Multicast

cf. IP Multicast

Grid Delivery

ECDN (Enterprise Content Distribution Network)
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Kontiki, BitTorrent, etc.
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E No additional investment for networks

The live program seen %
on each one’s PC screen.
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= e-Learning

No overload at server

Sharable Content Object
Reference Model (SCORM)

Data Center

Q LMS (Learning Management System) or
WBT (Web-Based Training)
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P2G

Example: 300-MB data delivery to 100 hosts
connected via 100-Mbps Fast Ethernet

ETP — 100/n Mbps for each of n receiver hosts
e.g., 300 [MB] x 100/ 100 [Mbps] = 2400 [sec]

P2G — 50 Mbps for any number of receiver hosts
e.g., 300 [MB] x 1/50 [Mbps] = 48 [sec]
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A group of
P2G receivers

Streaming server P2G Station

?jl l .. i

P2G Station randomly chooses a destination receiver host every time
when it transmits a packet. Chosen hosts receive packets directly from
the station and then they copy and forward the packets to their peer hosts.

( 0

(2) The first packet is ...

Receiver list

R bps in total

(2) The next packet s ... ! (multi-source)

R (n-1)/n bps on an average
Receiver list

Peer list
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P2G —

P2G Station

Station randomly
chooses a destination
host for each packet.

D Network configuration — hierarchical map (fixed)

>
D Receiver list (n) >

- No error situation continues.
=]
- R-bps IN and OUT at any level

R-bps  R-bps
IN out

Level-1

Level-1

Receiver host copies and forwards

B Voo . ! Yamato: ...
[EEEBY, the received packet to its peer hosts -
Level-2 . Level-2
according to the peer list, which has - ACK
been informed by the server at the ~
initialization (JOIN) stage.
Receiver hosts do NOT have to focal peers: >

know about all peer hosts but know
a certain number of peer hosts in
each level. > log n

local peers: ...
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-
= Applicable to the existing networks with no additional costs, unlike IP Multicast.
= Compatible to IP Multicast and the edge architecture.
-
= No configuration/parameter change required for network devices
= Only needs network configuration such as address ranges of each subnet.
L
®m  Load-shared / traffic-distributed data segment delivery
m  Exploiting hierarchical nature of networks
-
= Point-to-point connections with flow control — data arrivals are guaranteed
m  Self-healing — dynamic and decentralized routing
-
m  Unanonymous connections — accounting, access control
P2G
/ \ 06/'02
o0 10r02 Gerstner =
L 01/'03 -
140 hosts sim joined for 2Mbps streaming
but no congestion observed in the backbone.
02/'03 =
i nwpH e ey 244 01/04 (Watson and Aimaden Research)
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Internet Explorer -

P2G

e
Media
Encoder Apache ActiveX

- P2G Receiver

Windows D
Media
Player

P2G Receiver 4
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IBM alphaWorks

# |BM alphaWorks
m Peer-to-Group Media Broadcast
¢ Windows Media
= http://www.alphaworks.ibm.com/tech/p2g
*
*

¢ http://apps.alphaworks.ibm.com/p2g-service
¢ Internet NAT UPnP
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link stress
1. IP Multicast
2. P2G IP_Multicast
A single server A single server
IP Multicast l P2G W l T
(o] (o] (o]

Link stress: R bps — same as the data bit rate up to 2R bps — up to double the data bit rate when
the receivers are equally distributed in the group
hierarchy

Traffic at 1-in/N-out > N+1 (N+1)-in / (N+1)-out > 2(N+1)

each router:
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