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Client-server Model

Clients and servers each with distinct roles
Request

ClientS .o Server

The server and the network
become the bottlenecks and
points of failure

DD0S

*Flash Crowd



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



Content Distribution Networks

Overlay Network

Hosting + Hierarchical Proxies
+ DNS Request Routing
(Akamai, CacheFlow, etc.)

Content Router

3
or Peer Node

Name: Ibl.www.ms.akadns.net

Addresses: 207.46.20.60, 207.46.18.30, 207.46.19.30, 207.46.19.60, 207.46.20.30
Aliases: www.microsoft.com, toggle.www.ms.akadns.net, g.www.ms.akadns.net
Name: www.yahoo.akadns.net

Addresses: 66.94.230.33, 66.94.230.34, 66.94.230.35, 66.94.230.39, 66.94.230.40, ...
Aliases: www.yahoo.com

Name: €96.g.akamaiedge.net

Address: 202.177.217.12 _

Aliases: WwWWw.gio.gov.tw, www.gio.gov.tw.edgekey.net

Name: al1289.g.akamai.net

Addresses: 203.133.9.9, 203.133.9.11 _ _
Aliases: www.whitehouse.gov, www.whitehouse.gov.edgesuite.net



P2P Example - Napster

@1 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
RS

VT100/DOS Windows 31/95 Linux/Windows XP



P2P Applications

* P2P File Swapping (Sharing)

— Napster, FreeNet, Gnutella, KaZaA, eDonkey/eMule, EZPeer, Kuro, BT, Foxy
e P2P Communication

— NetNews (NNTP), Instant Messaging (IM), Skype (VolP)
« P2P Multimedia Streaming (Application-layer Multicast)

— ESM, CoopNet, Zigzag, Narada, P2Cast, Joost, PPStream, PPLive
* P2P Lookup Services and Their Applications

(Distributed Hash Tables and Global Repositories)

— IRIS, Chord/CFS, Tapestry/OceanStore, Pastry/PAST, CAN
o P2P Overlay Networking

— (Inter-domain Routing — BGP), RON, PDF, Detour, Hamachi
* Proxies and Content Distribution Networks

— Squid, Akamai, Digitlsland
e Overlay Testbed

— PlanetLab, NetBed/EmulLab
e Other Areas

— P2P Gaming, Grid Computing (UniGrid)
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http://exodus.cs.ccu.edu.tw/p2p/

3% 3
— James F. Kurose and Keith W. Ross, Computer Networking: A Top-
Down Approach Featuring the Internet, 3rd Ed., Addison Wesley
(ISBN 0-321-26976-4)
— Larry L. Peterson and Bruce S. Davie,
Computer Networks: A Systems Approach, 4th Ed., Morgan
Kaufmann (ISBN 0-12370-548-7)

— R. Stevens, B. Fenner, and A. Rudoff, UNIX Network Programming:

The Sockets Networking API, Vol. 1, 3rd Ed., Addison-Wesley
(ISBN: 0-13-123052-2)



PlanetLab

An open platform for developing, deploying, and accessing

planetary-scale services
— Current distribution of 842 nodes over 416 sites (Feb 18, 2008)
— http://www.planet-lab.org/
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Taiwan UniGrid Project

Connect cluster systems in colleges and NCHC to build
"An Experiment Platform of National Computing Grid*

— 30 organizations (Feb 2008)

— http://www.unigrid.org.tw/

-'I'fh.iwan
UniGrid -

[ Home ‘ | ‘ O Member [ aFc-rr:ms

QuickLinks: RHESk@mpait iy EHomisd i
TR HEXREASETH T SZEEREA
P

The goal of Grid Computing is to coordinate resources under network
environment. In this Unigrid project, We will connect cluster systems in
colleges and NCHC to build "An Experiment Platform of National
Computing Grid". Which is used to popularize the concept of grid
computing to academia and industry. We establish our platform using
Globus Toolkits, which is in common used of grid computing technology.
Globus Toolkits supplies protocols and APIs/SDKs make us set up and
handle resources which located everywhere more easily.

B EZE#Grid Computing (#5815 ) ? Why use Grid Computing ?

Before we introduce grid computing, we look at some real case under
grid computing: SETI@home, SETI@home stands for Search for extra
terrestrial intelligence at home, which means to search civilizations out
of earth just at home. SETI@home uses idle computing power of

computers on the internet to analysis data from the biggest space
telesrone  ta heln  scientist exnlare  alians  this _is a kind of arid
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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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« 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 Seer
Google Scholar
Elsevier Scirus

Networked Computer Science
Technical Reference Library

IEL (IEEE Xplore)

ACM Digital Library
Springer-Verlag Link

Wiley InterScience

Elsevier ScienceDirect (SDOS)

JCR (Journal Citation Report)
CONCERT % + #p 7|8 & B &

citeseer.ist.psu.edu
scholar.google.com
WWW.SCIrus.com
www.ncstrl.org

leeexplore.ieee.org
portal.acm.org
www.springerlink.com
www.interscience.wiley.com
sdos.ejournal.ascc.net

Isiknowledge.com

ulej.stpi.org.tw
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E-mail: w u c h @nuk. edu. tw

Tel: (07) 591-9516

Office: ¢ 3L & 1242620 %

Office hours:
5 #= ©13:10 - 15:00PM
5 #r :13:10 - 15:00PM
by appointment

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