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Peer-to-peer Model

“* Peer-to-Peer (P2P) is a way of structuring distributed
applications such that the individual nodes have symmetric
roles. Rather than being divided into clients and servers each
with quite distinct roles, in P2P applications a node may act as

both a client and a server.”
Excerpt from the Charter of Peer-to-Peer Research Group,
IETF/IRTF, June 24, 2003

http://www.irtf.org/charters/p2prg.html

Peers play similar roles
No distinction of
responsibilities



Client-server Model

Clients and servers each with distinct roles
Request

ClientS e Server

The server and the network
become the bottlenecks and
points of failure
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P2P Example - Napster

@) P2P Users

+<-- Content Search
+«— Content Transfer

sharing
MP3 files

Any two P2P nodes can exchange contents directly
+ Running P2P software is much easier than maintaining servers
+ Reduce the load of server, even without servers



Paradigm Shift of Computing System Models

1980~ 1990~ 2000~
Terminal-Mainframe Client-Server Peer-to-Peer
(Super-computing) (Personal Computer) (Ubiquitous
computing)

.

ADSL/100M* Ethernet
2N

VT100/DOS Windows 31/95 Linux/Windows XP



2010~
Cloud Computing
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Android/
IOS/WP
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— John F. Buford, Heather Yu, and Eng Keong Lua,
P2P Networking and Applications,
Morgan Kaufmann, 2009




PlanetLab

An open platform for developing, deploying, and accessing

planetary-scale services
— Current distribution of 1110 nodes over 537 sites (Feb 22, 2012)
— http://www.planet-lab.org/
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1. Introduction to P2P — Searching (keyword, semantic content
— Introduction (what, why) search)
— Download

— Survey of P2P networks (commercial,
freeware, research)

— Issues of P2P (infrastructure, search,
routing, download)

2. Infrastructure of P2P

— Centralized (Napster)

— Unstructured (Gnutella)

— Structured (Chord, CAN, Pastry)

— Hybrid (unstructured + structured,
KaZaa, BT)

— Hierarchical

3. Performance issues of P2P

(improvement of P2P performance)
— Neighbor selection
— Infrastructure maintenance overhead
— Routing (proximity)

— Mobile issues

— Replication (cache)

— Hot spot and Free rider issues

4. Applications of P2P

— File sharing

— Storage

— Video Streaming (Live, VOD, P2PTV)
— VoIP over P2P (skype, P2PSIP)
— Wireless (structured or MANET)
— Semantic content search

— Game

5. Performance analysis of P2P
— Simulation tool: PeerSim

— Analytical models

6. Implementation of P2P

— JXTA
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Schedule

1 (2/23 |3 # & 10|4/26 |Routing

2 | 3/01 |Introduction 11|5/03 [Incentive

3 | 3/08 |Search(l) 12|15/10 |Incentive

4 | 3/15 |Search(ll) 13|5/17 |Storage

5 | 3/22 |Transmission(l) 14|5/24 |Search

6 | 3/29 |Transmission(ll)/4z p (15| 5/31 |4 T ~ #7% 4F £
7 14/05 | & 16|6/07 |45 Tm ~ A1 3f 3F 2
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« ACM (Association for Computing Machinery)

WWW.acm.org
e SIGCOMM - SIG Data Communication

 IEEE (Institute of Electrical and Electronics Engineers)

WWW.leee.orq
« Communication Society (Www.COmMso0cC.0rg)
o Computer Society (www.computer.org)

 [IETF (Internet Engineering Task Force)
www.ietf.org

e Conferences and Journals

« ACM SIGCOMM
* HotNets, IMC (Internet Measurement Conference)

« |IEEE INFOCOM
. |EEE P2P
« HotP2P (with IPDPS)

o IPTPS (International Workshop on Peer-to-Peer Systems)
* IEEE or ACM Journals
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Cite SeerX citeseer.ist.psu.edu

Google Scholar scholar.google.com

Microsoft Academic Search academic.research.microsoft.com
Elsevier Scirus WWW.SCIrus.com

IEL (IEEE Xplore) leeexplore.ieee.org

ACM Digital Library portal.acm.org

Springer-Verlag Link www.springerlink.com

Wiley InterScience www.interscience.wiley.com

Elsevier ScienceDirect(SDOS) sdos.ejournal.ascc.net

JCR (Journal Citation Report) isiknowledge.com
CONCERT % + # 7|8 & P 4r ule].stpl.org.tw
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E-mail: w u c h @nuk. edu. tw

Tel: (07) 591-9516

Office: ¢ 3L & 1242620 %

Office hours:
% #p—- :10:10 - 12:00PM
5 #= ©10:10 - 12:00PM
by appointment

http://www.csie.nuk.edu.tw/~wuch/course/csf641/
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