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Motivation

Present an overview of interesting P2P systems

Offer some knowledge out of P2P science

Discuss novel implemented approaches and concepts
Show some current measurement studies

Inspire developers

¢ & & ¢ ¢ ¢

Ask the usual P2P suspects
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Roadmap

& Science vs. Peer-to-Peer
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# Challenges and concepts
# Current trends in file sharing

@ Services for Peer-to-Peer systems

« Example: Data Mining BB atEaan

< Prospects
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Science and Peer-to-Peer Y

....or how to survive as an evil file sharing PhD student...

' Edutella - P2P for the Semantic Web

Anthill " LIODNSHARE

Project

JXTA

Don't touch too much file Suprnova dead ? ..ok..next one
sharing..illegal content please
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Old school
Phones
Arpanet

Bulletin Boards

Messenger

ICQ
M$ and AOL crap

..awkward !! ..any ideas ?
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Scalability
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Peer-to-Peer Communities

News & Announcements

Read this before submitting your first post to
any forum

Moderator Global Moderators

Frequently Asked Questions

Some of the most commonly heard questions in
the Gentoo Community, along with answers,
Moderator Slobal Moderators

Installing Gentoo

Having non-GUI problems with the Installation
Guide? If vou're still working your way through it,
or just need some info before you start your
install, this is the place. All other questions go
elsewhere,

Moderator Slobal Moderators

Multimedia

Help with creation, editing, or playback of sounds,
images, or videa, ¥MMS, mplayer, grip, cdparanaia
and anything else that makes a sound or plays a
wideo,

Moderator Slobal Moderators

Desktop Environments

Problems with GUI applications? Questions about
%, KDE, Gnome, Fluxbox, etc.? Come on in. NOTE:
For multimedia, go up one forum

Moderator Global Moderators

MNetworking & Security

Hawing problerms getting connected to the internet
ar running a server? Wondering about securing
vour box? Ask here.

Moderator Global Moderators

Kernel & Hardware

kernel not recognizing your hardware? Problems
with power management or PCMCIA? What
hardware is compatible with Gentoo? See here.

472
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Wed Sep 08, 2004 4:01 prm

Boards

Fri ©ct 01, 2004 1:51 am
tornk =0

8086

LimeWire: Running the Gnutella Network

rﬁm{ IE Monitor l ﬁ(}onnecnons I ﬁ I_|brary @LI IS

|| Any Type {

eip #0 [ x|macintosh (886) [ xjappie (1402
Name T..| Size |Spead|..
Fiona Apple - Shadowboxer mp3506. TSar.
Fiona Apple - Never |s a Pronmp34,15.., Cat
3 Fiona Apple - Mothing's Gonnmp34.80.. 1]
Powerpuff Girls - The Apples mp34.84..
14 - Bad Apples mp34.16...
Fiona Apple - Criminal mp34.52..
Fiona Apple - Across the Uninmp3 5,96...
| rriny 11 Fiona Apple - Fast As You Camp3 6.55..
.}W}iﬂ Fiona Apple - Sleep To Dreammp3 3.90..
s Blink 182 - Dude Ranch - 02 -mp3 2 69..
ety Jay & The Technigues - Applemp3 2.50..
fririr3  Apple MPEG2 encader st BIKE
| [rderB fiona.apple - paper bag mpd s 6.
'a”’i?'i/\ Powerpuff Girls - Heroes & Vmp34.84..
| fiana_applef1] jpa 23KE
freebiesrus_spple_sdtegrityl 1 swf  14KB
fiana_applef1] htrm 3KB
Fiona Apple - Across #189A21 mp35,96.. Cable. @ .. 2 H
Apple Blossom ma3209. T1

{ Download % f Chat.. % { Buy.. ) [ Browse Host \EQ

Filename

[Cuality|[ #
[ESatl
{1 ¥roin
| ¥rine
| I¥riinde
| i
{ vy 16

Fri Coct 04, 2004 7:00 am
Elarnite =0

Modem g .
Bor. g
Bor. @a
Bor.ga
Boar
LCable:

T2 or.
RBor. @
Cable..
Modem g
Modem g
Modem a

Fri Okt 01, 2004 7:11 am
sear 0

Fri Ot 01, 2004 7:11 am
eaknay =0

< AnyType @ Documents

® Programs @ Audio

Fri Oct 01, 2004 7:11 am
BobB =0

( Search Y f Stop

Support the Development of LimeWire's Open Source Peer-to-Peer Archi:ecture;..i » ] nomipl
Fri Cock 01, 2004 7:07 am i ial ) e
larnzkain =0

Community basis Files
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CDF of Number of Shared Files (Gnutella)
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MNumber of Files

Adar/Huberman
20% host 98% of all content

60-70% peers don't share
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Data distribution

1
= 0.01
E
e}
o 0.0001
-
o

0000001 T T |
1 10 100 1000 10000

document #

y =r™® -> Zipf Distribution of data, not random !
(Examples: wealth among firms / words in human languages)
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Performance issues

For instance Gnutella |

Simple Protocol

Plain keyword searching

Random selection of the peers

No central point of failure

No caching of the peers or the data
No redundancy of the data
Vulnerable to DoS attacks

Heavy messaging

Scales bad

¢ & & ¢ & ¢ ¢ ¢ ¢
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0.01

# Consider data distribution

0.0001

probability

0.000001

Time for improvements

# Data structures Distributed Hash tables
Routing Indices

4 Graphs Small world effect
Power law distribution

4 Semantic overlays Description of content
repository

UNIVERSITAT
BREMEN
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4 Agent based systems Swarm-Intelligence, Learning

0—._,___‘1_‘_‘_‘_‘

~——

o]

1 10 100 1000

document #

10000
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 Characteristic path length L Shortest Path between two nodes

* Global Cluster coefficient C Cliguishness of a node's
neighbourhood

Small World ? Similar L
Much higher C
compared to random graphs

LActual LRa ndom CActual CRandom

Movie 365 299 0.79 0.00027 e L,w. Average path length of the “real world” graph

Actors *  Li.aom Average Path length of a random graph
Power Grid | 18.7 12.4 0.080 0.005

atua Cluster coefficient of the “real world” graph

C
C.elegans | 2.65 | 225 | 0.28 0.05 e Crunom Cluster coefficient of a random graph
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It's a small world after all... &

Tim Curry was in
“The Rocky Horror Picture Show"
with Susan Sarandon

L
Susan Sarandon |
was in ‘i
“Bull Durham"
with
Kevin Costner [

Tim Curry was in Kevin :
I "Legend" with Tom Cruise Costner
e - was in
HJFKH

with

h s Neuronal networks of worms
*,1 Pox Costbca®

Baseball players
Power grids
Web graphs
Gnutella

with Kevin Bacon

The Kevin Bacon Game
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Small worlds and P2P &

2 approaches

<+ Adapt the distributed protocol/algorithm to the six
degrees of separation (the small world) world
< Build systems with small world attributes

Example:

Six) Random key (shortcut)

——

Clustered keys
Key Space
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CHORD - Scalable P2P Y

Load Balance, Decentralization, Scalability,
Availability, Flexible naming space

N1 ookup(K54)

N8

find succesor (1d) {
1f(id € (n,succesor])

return successor

N14 else
n’'=closest preceding node(id)
return n’.find successor(id)

N51

N43
}

N42 N21

closest preceding node(1id) {
for 1 = m downto 1
1f (finger[i] € (n,1id))
return finger|[1i]
return n

}
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Scalable systems

Concepts Applications

JiKThe Free Network Project

4 CAN

4 PASTRY Free Haven

freehaven.net
4 TAPESTRY

4 JXTA
Edutella
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Back to file sharing

Assumptions made by popular media

<+ File sharing is on the decline

« Those nets are all about music and video

<+ Edonkey is the new leader, ahead of Kazaa
<+ P2P = illegal sharing of files

What we will do here

< System analysis (traffic, content, distribution)
« Services for real world P2P systems
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File sharing traffic

kbitfsec

Network Traffic (Download, 24 hours)
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crRgRTrRERE2EHRARNAESSEESR
Source | Streamsight 510 deployed in a Tier 1 ISP
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BifTorrent
eDonkay
FastTrack
Gnutalia
Other P2P

, & 8 ¥
g2

10 (M

B HTTP
B Ciher Non-P2P
. Regonising
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Where have all the flowers gone..

_dimsa

< Traditional traffic measurements don't work for P2P
» P2P applications use various ports dynamically
@ P2P protocols use common ports (80) to jump

over firewall/NAT barriers (e.g. jxta uses http)

+ Users and projects switched to Bittorrent recently .

---> P2P is not on decline but is hiding !
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File sharing content \

1000000
100000 —
10000 —
1000 —
100 L
10 L .
Direct Connect Hubs
1 4
musictypes videotypes others Novem ber 04
O total GB 1471,74 5315,86 1392,51
m average MB 3,55 145,61 2,32
O number 415125 36508 601094

Just sound and video content ?
What other content is there ?
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What other content types ? \&

1000000,00
100000,00
10000,00
1000,00
100,00
10,00

1,00

0,10

0,01

-

L

n

n

r

configtypes

binarytypes

cdimagetypes

internettypes

imagetypes

officetypes

sourcetypes

texttypes

ziptypes

mtotal GB

0,21

111,96

988,22

1,87

28,60

1,16

0,40

6,28

253,79

m average MB

0,02

2,02

123,25

0,02

0,10

0,18

0,12

0,15

3,84

[Jnumber

9717

55442

8018

119007

292554

6318

3251

40645

66142

<4 High diversity of the files

4 Vast amount of Internet data (html-files..)
4 Too much data to ignore => NONE movie/music places
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Services for huge databases \

Goals Personalization, collaboration

Example How much customers from Schoneberg
buy ice cream on Fridays ?

Users who bought this book also bought...
Services Collaborative filtering, recommender systems

How to get the recommendations ?
4 User Input Community-based, but users are lazy !

4 Automatic
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amazon recommendation service

amazon.com. @ Coldplay
i

(Best of Red Hot Chili Peppers:

Euldplm_.r' Hobody Said m
Play LGuitar with Enldpla

Guitar Jams Series)

‘; fﬂhm

Brnthers&a- Slsters —[q::_uldplay—ﬂkush of Blood tuj

he Head
orah Jones - En-eﬂﬂzy'nuth
ailto theThiel 0 o P 1

‘ d"F (_Euldplm_.r Look at the Stars!
nldpla!_.r ARuszh nf Blood to
RadioHead: Kid A he Head

(M ake Music with Radiohead The Best of Enldplay for Eas!_.r
Mano

Coldplay : In Our Words

ARush of Blood to the Head

Ben Folds - Rockin’ thej
uburhbs

[-gen Folds Five - Whatever 1ndj
wer Amen

Delicious, Doctor-Designed,

Losiin Transiation Foolproof Plan for Fast and
idescreen Editio

UNIVERSITAT

BREMEN
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Do we really need this ?

« Recommendation service

» Knowledge discovery
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Types of RS Y

Bayesian networks Model-based, Decision trees
complex, not very fast

Clustering Clutch users into groups with
similar interest
recommended product is
the average of a group

Association rules Relations between users or data
sounds easy but needs to be
adapted to P2P —
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Challenges for P2P RS ¥

Mining strategy
Data extraction and conversion
Validate and represent the rules

Data Mining algorithm scalable, dynamic, ad-hoc,
asynchronous, suitable
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Association Rule Mining ¥

Set of items: |={l,,1,,...,1 }

£5eh, babydream

Achariy )

Transactions: D={t,,t,,..., t }, t, O |

Item set X: {l.,,l.,,....1,} Ol

Transactions Items
T Beer Linux Honey
Support supp(X) =| X (t) | / |D| T2 Diapers Wine Linux
T3 Beer Linux
T4 Honey Beer Diapers Bread
T5 Wine Bread Linux Beer

e Association Rule X O Y Implication X O Y X,YdIl XnY
e Support XOO Y Transactions X O Y
« Confidence X O Y supp(X OY) / supp(X)
e Support-Confidence Framework: X O Y
supp (X 00 Y) = minsupp
conf (X 00 Y) = minconf
Task: Search frequent items, prune rules that don't interest
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+ Traditional ARM: Sequentially
Methods: Central Processing, Broadcasting, Global
Synchronisation

2 Peer to Peer: Distributed
- Synchronisation: Autonomous behaviour of every node
- Information never is up-to-date, highly dynamic

# Global Synchronisation: Computing costs are to high
Here: Local Algorithm: Local majority voting
(Wolff/Schuster)
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Infrastructure
Structured by Hubs

User oriented

Content oriented

Clients

Original NeoModus DC
DC++

Valknut (!) ..aka DC-GUI

Direc

UNIVERSITAT

BREMEN

t Connect network

¢4 DCGUi 0.2.1cvs20030115

Eile ¥iew Action Window Help

[=m
-

AR BN~

Fublic

Mame

Server

Description User

CamMaDa
-= RINCOM HISPAND =-
- ¥T5 HUB ---—-
Audiskingd=mo
‘DOCS-ENTERP®EISE'
-=multitedi@z=-
-=TheGalden&ngel=-1GE+

IT& Dok [1] Chaatic NET
MNighth@wk's ~{"L.P.I."}
Recycle Bin

SampleCity

France [1ef sur le cinéma - hu...
France [1ef] sur e cinéma - hu...

canada-acadie. dnsZgo.com
rinconhispanolredirectme net
zedacid.no-ip.info.
audiokingdom.no-ip.orgy
docs.dynip.com
multimediaz.no-ip.org:1411
tya-games.no-ip.org
francelerdynu.com
1erno-ip.cam
DookA-ll-Deathidatch.no-ip.com
Mighthawks sytes.net
G0.232.217.64
thecouch.servebeer.com

[ retoad | [update | | [ 546/548

7 gig 2 slot Dynamic script Musi.. 44
BIENVEMIDOS & L& HISPAND .. 73
S Divx Fromini, 10 Go mini et 2 s1..6
Mo SharesHub/Slot Limit
UndérGraund® Flétus®k

audin samples/a-d«r/graphs30y..

secours de 1erno-ip.com {min 3... 4
Hub principal de 1erno-ip.com (. 5
ALL FPS - DIV - GAMEZ - P...

£ Gig Minimum

samples mixes Couches litlle bro 32

-
-

[ connect

[5L: 043 UL: 0B/ DL: 0B/s R 0B T+ 0B [T00.00%
- - -
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setvlcs and admmnistration

Direct Con

nect-Hub

connected
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Client 1

Some approach

Client2 | *»° Client n

getData()

allData()

PeerMiner

<::> Filter

feedback()

Simulator

Local Database

jg’ZP Transactions

> Association Rules

Apriori
Majority Voting

PeerMiner
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Let's get some movies \&
..000ps..sorry.. rU |eS

Content avi-video Hubs Chosen by regular expressions (“movies”,..)
Attributes 10 Instances 151 Minimum support 0.10  Minimum confidence 0.5
transaction database some popular rules

Mystic River Love actually=no => Mystic River=yes && Kill Bill=no
Spartan Mystic River=yes && Love actually=no => Kill Bill=no
Kill Bill Love actually=no && Kill Bill=no => Mystic River=yes

Love actually Spartan=yes => Kill Bill=no

Love actually=no => Mystic River=yes

loveactualy

Kolweyh Towards Next-Generation Peer-to-Peer Systems
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Current work

(N

Implementation of Distributed ARM Algorithms on
P2P networks

Social structures of P2P communities

Distributed Hashing in JXTA

Develop more accurate P2P simulators

& & & &

Measurement studies of other P2P systems (Bittorrent)
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Summary

< Scientific P2P

@ Current trends in file sharing
@ Scalability and routing

# Coding resources

< Novel services for P2P systems

# Association Rule Mining

.... Questions and
mag@tzi.de discussion please...



