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Agenda

difference between clienserver and peeto-peer technology
business models used on the Internet
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Peer to Peer
Technology

THE INTERNET




Peer to Peer

Most Internet services are based on the clisetver model

There is a server that contains the information, multiple clients connect
to it to receive information

The server is the central resource, stores all of the information
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Server Model
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Server Model

This architecture encouragé&soadcastthe centralserver has all the
content, sent to the clients on request

Clientshave nocontent, they only display the information sent by the
server

Theserver controls the interaction, the client plays a more passive role
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Peer to Peer

In the peer to peer model there is no central serveritqiays a
minimalrole, establisksthe initial connection

The clients are directly connected together and share information

More of a two way flow of information, no centralized coordination, no
special nodes in the system
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Peer to Peer Model




Peer to Peer Model

More of acommunicationmodel
Oney 2 RS R2SayQi KIS O2y GNREt 2 3SNJ
content

All thenodes contribute to theeontent, content can be distributed over
multiple nodes

Applicationgend to concentrate on communications, tend to be real
time andinteractive
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How Is it Used?

The mostigh profileuse of peer to peer networks file sharing
originated withNapster but there are other applications:

Resource sharing
Communication
Privacy and censorship
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FileSharing History

Napster allowed people to exchange MP3 files, share their music files
with others

Eachuser had a library of music files that they could share

™

Problemwas finding who had what file

Napsteruseda modelwith a (central)serverthat maintaineda list of
who had whicHiles, basically acted like a search engine
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Napster Model

To find a file, send a message to the server

Servemresponds with list of people with the files

Connecto one of these computers, directly transfer the file from that
computer

Napster server never stored any MP3 files, just served as a directory or
search engine
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Napster Legal Issues

Napster system had two benefits:

no storage of MP3 files meant they weret directly guilty of copyright
infringement

did not need all of the disk space to store all the files

Napster still had major legal problems, but formed the model for future
systems

Legal case: provided the means that allowed people to pirate media so
a partner in the crime
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Early File Sharing

bl LJAGSNI gFayQid GKS FANROGO FALS ackKktl
used for both messaging and file sharing

Basedon newsgroups, each group is a sequence of messages on similar
topics

Newsgroupgorms a hierarchy, but rarely more than 3 olefels

Users could post either messages or files to a newsgroup
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Newsgroups

Newnewsgroupsare formed by a democratic process

Groupis proposed and anyone with an email account can vote on its
creation

If vote passed, newsgroup is created

Inthe alt hierarchy anyone can create a new group, a form of organized
anarchy
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Usenet

Usenethas no central server, neentralstorage

Everysystem on Usenet exchanges messages with the systems it is directly
connected to, messages spread over Usenet

Messagéheaderensuresy S&d al 3Sa | NBy Qi &asSyia ol O
have them
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Torrents

Torrents gett N2 dzy R 2 Yy S préblems) theldantrabfieligectory

¢CKSNE A& | RAAGNAODzSR fArad 27T Wi
what parts of files

Each tracker maintains list of client&knows aboutthis list canchange
dynamically
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Torrents

Popular for media downloads (5% of internet traffic)

SR F2NJ WESIAGAYIOSQ LJzN1IR2asa | f
Facebook and Twitter propagate data changes to servers using torrents

Schulz, Hendrik; Klatdochalski(2009)."Internet Study 2008/2009"Leipzig, Germanypoque
Retrieved 3 Oct 2011.
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http://www.ipoque.com/sites/default/files/mediafiles/documents/internet-study-2008-2009.pdf

Napster

The music industry took Napster to court, thought this would stop illegal
file sharing

Was this successfut’No
One of the record companies ended up buying Napster

Napster was a single point for all file sharing, easy to trace peuampbe
share

The next generation had no single point, much harder to trace file
sharing
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Napster

¢CKS LISNEZY ¢6K2 akKlFNBa | FALS Y2y
problem, it will probably help sales

Track the number of times a file is shared, use it to measure popularity,
use it in advertising

Want to stop people who share large number of files with everyone,
this is now much harder to trace, with Napster this was very easy
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Napster

Now the media industry has to go after individuals and hope they find
one doing a lot of file sharing

This has generated a lot of bad publicity, take a kid to court who has
shared an MP3 with a couple of friends

Question: Wouldt be better to work with Napster?
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Resource Sharing

Can share more than files, can also share computer time

Most of the time homecomputers and office computets Ny Qi dz& ¢
they are idle, could be used for other purposes

This is thébasic idea behind thEETI@homprogram and similar
projects
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qcnversmn 1.00 [workunit: gcnwu_1000008]

Left Mouse & Drag to Rotate

Ctrl+Left or Rt Mouse & Drag to Zoom
Mouse on (Red) Quake to Select
Shift+Mouse for USGS Website Data
Press 'A’ to toggle auto-rotation

Press 'E’ to toggle earth map image

Press 'Q’'to return to
seismic sensor view

Selected Earthquake # 54 of 208:

Jesse Lawrence
Stanford University

CPU Time: 79.329822 sec
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SETI

Search for Extra Terrestrial Intelligence

Basedon recording signals from radio telescopes and then trying to find
Intelligence in them, some form of communications

Requiresvery large amounts of computatiomhich was notvailable to
the researchers in this project
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Resource Sharing

SETI@homases home computers to process the data

Homecomputer requests a small part of the data, analyzes the data,
and sends the results batk a central site,it then repeats therocess

Largenetwork of home computers is more powerfihlan thelargest
computers, and its free
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Resource Sharing

Possible model for funding netwosdervices, or even pay for network
access

Providea few hours of computing time in exchange for a senfme,
example music or video downloads

Somelarge computations are commercially important, companies will
payfor computing time
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Communications

Instant messaging and similar systems provide a form of peer to peer
communications
Skype uses this model

Most of these systems are at least partially server based, but they
support communications between two or more clients

Inreal time

they can be peer to peer
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Communications

Why do they need a server?
Need to know how to contact other users, can roam between computers

need to know who is online
da02NB YSaal3aSa FT2N) dzZaSNBR 6Kz | NByQi

Exceptfor last point, the serveonly playsa rather minor role
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Communications

Without message storage, server only needs to know who is connected
and how they can be contacted

Thiscouldbe distributed in the same wags BitTorrent
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Communications

Most instant messaging systems are commercial:
server based, can keep track of users, charging is possible

LINE LINASUOFNE LINRPG202faxz Oly 2yte GlIf
messages between systems

Syport animation and a range of icons
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Jabber: Standard Protocol for
IM

Jabber: Open source protocol for instant messaging

Originallydeveloped as a bridge between other instant messaging
systems

Jabber can support other media, such as soundwamieio
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Business Models

THE INTERNET
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Business Models

How dopeople makemoney on internet servicés

Does advertising make sense for the Internet?
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Problems with Advertising

Softwareto remove adverts, not sure that user ever sees them

Developinga negative image, too much will chase users away

Hard to measure number of viewers, standard charging mechanism for
adverts

Howdo local advertisers fit into the picture?
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Business Models

Clickthrough advertising

Sponsorship
Subscription
Donations

Retailing

Sell Technology
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Click Through

An advertisement and link to another website, get paid each time a user
follows the link

works for popular sites
93T DAMDAL S «
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Can you redesign your space with zero
cash? Test your frugal style savvy.

X

(= |

plarg beyond imits

Click to Play

It can be difficult to save money on
décor when you want to provide the best home N

environment for your family and guests. But this \ MOST POPULAR
quiz may open your eyes to some new ways
you can make your home inviting while

What do
10 Tips for Handling

BW\S CTQSbj/ e
Jimi Hendrix, § : minimizing your expenses. Coworkers on
and Yanni Facebook
have in . Astonishing
common? ’ ¢ N answers from
e Can you make ‘ Al Josh and Chuck

TAKE THE money on eBay?

QuIZ TAKE THE
Quiz

e Money Scam
Pictures

How Career Tests

Work
o Crab Fishing Game
DON'T MISS

Ads by Google

Make Money Canada $40/day
You won't get rich, but we do pay. Free survey dashboard makes it easy
www.cashbackresearch.com/Canada

AdSense Publishers
Can Increase Revenue by Up to 50% with AdMedia Market. No setup fees.
www.AdMedia.com

Vote Now on the Coolest Way |27
& the World Could End y ¢
Make Money Online Surveys

Make Up To $150 In One Hour? Free? Get Paid Taking Surveys (Yes, Free) Y kg A ERETPT .U
SurveyMoneyMachines.com/ca
fP—" - ﬁ
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GoogleAdsense
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Sponsorship

Havea small number of large companies sponsor the web site]
have minimal advertising for the sponsors

Rarely used

This work best with nofbbusiness oriented websites, such as charities or
public services
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Type Size " A | A |A Contrast A n Find what you need

(c]W.\V e{e] /).

RESEARCH FOUNDATION

WHAT IS GLAUCOMA? CARE AND TREATMENT RESEARCH PROGRESS GET INVOLVED NEWS ABOUT Us

Blanche Matthias Society Ou r We bSite Spo nSOI‘S

Donate Your Car @ print | 5= email | Twest | [Ejuke /o
—eiEe B e A special "thank you" to our website sponsors.
Planned Giving We appreciate support from corporations and foundations who believe in our mission to educate

glaucoma patients and speed a cure. Sponsor opinions are not reflected on our website.
Volunteer with Us

Lumenis Ltd.

Workplace Giving: CFC
Lumenis Ltd., a global leader in medical and aesthetic lasers and

Where the Money Goes light-based technology, is dedicated to improving people's lives with 0 LUMENIS.
advanced technological solutions for treating their medical and Biihancing L2 Adverciag Tehokogy,
Event Calendar cosmetic conditions. Lumenis developed and markets the Selective

Laser Trabeculoplasty (SLT) technology for managing open-angle
glaucoma. SLT treatments have helped preserve vision for hundreds
of thousands of glaucoma patients worldwide.

» See All Articles

Help the Cause

Glaucoma affects over 60 Lastreviewed on October 01, 2012
million people worldwide.

Was this helpful? o Yes ® Mo | Send Us Feedback | Donate Today
PLEASE DONATE

Where the Money Goes » Related Articles New Discoveries That Could Cure

& Laser Surgery Glaucoma

o Canaloplasty: A New Surgical Recent studies have shown that glaucoma
Alternative is part of a family of neurodegenerative
Have a Question? diseases.

L]
Browse Our Q&A » Our Donors
Read more »

Or e-mail us:
question@glaucoma. org

For medical advice, contact your
doctor.




Subscription

Each viewer pays a certain amount per year, same as magazines

This has been used successfully by some newspaper websites and
websites that provide important information

Can divide website into free and paid parts, free part draws customers,
hopefully a significant number will become paid subscribers
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Home delivery subscriber? Getfree access | Feedback

Ehe New Jork Eimes

Ehe New JJork Eimes

Unrivaled coverage. Unlimited access.
Get a Times Digital Subscription, just 99¢ for your first 4 weeks.

Choose the subscription that's best for vou.

i@ MNYTIMES.COM + SMARTPHOME APPS
Unlimited access to NYTimes.com and
the NYTimes smartphone apps.

See details

) NYTIMES.COM + TABLET APPS
Unlimited access to NYTimes.com and
the NYTimes tablet apps.

See details

(7)  ALL DIGITAL ACCESS
Unlimited access to NYTimes.com and
the NYTimes tablet and smarphone
apps.
See details

Smartphone and tablet apps are not supported on all devices. Does not
include ereader editions, Premium Crosswords or The MNew York Times
Crosswords spps. Prices shown are in LS. dollars. Other restrictions apply.

Home Delivery
Get 50% off 12 weeks, including

unlimited access to NYTimes.com
and more.

More subscriptions from The Times.

&
01g

FIRST 4 WEEKS
REGULAR RATE  YOU PAY

$45  99¢

- 99¢

$35  99¢

CONTINUE »

Digital Gift Subscriptions Education Rates Corporate Subscriptions

Give unlimited access to See our special offer for college
NYTimes.com and maore for students, faculty and staff.
as low as $30_
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Learn how companies
can save with corporate digital
subscriptions to The Times.




Donations

Donations and annual appeals, has worked welpfdslic broadcasting
(traditional mediajn North America

Does not work well for commercial websites
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