LLLLLL

Computers an

P2P and Busir

HHHHHHHHHHHHHHHHHH

d Media:
ess Models

CSCIl 1200
JAREK SZLICHTA




Agenda

o difference between client-server and peer-to-peer technology

o 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 client-server 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 encourages broadcast, the central server has all the
content, sent to the clients on request

Clients have no content, they only display the information sent by the
server

The server 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 server, or it plays a
minimal role, establishes the 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 a communication model

One node doesn’t have control over the content, no monopoly on
content

All the nodes contribute to the content, content can be distributed over
multiple nodes

Applications tend to concentrate on communications, tend to be real
time and interactive
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How is it Used?

The most high profile use of peer to peer networks is file sharing,
originated with Napster, but there are other applications:

o Resource sharing

o Communication

° Privacy and censorship
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File Sharing History

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

Each user had a library of music files that they could share
Problem was finding who had what file

Napster used a model with a (central) server that maintained a list of
who had which files, basically acted like a search engine
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Napster Model

To find a file, send a message to the server

Server responds with list of people with the files

Connect to 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 were not directly guilty of copyright
infringement

o 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

Napster wasn’t the first file sharing system, Usenet started in 1979,
used for both messaging and file sharing

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

Newsgroups forms a hierarchy, but rarely more than 3 or 4 levels

Users could post either messages or files to a newsgroup
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Newsgroups

New newsgroups are formed by a democratic process

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

If vote passed, newsgroup is created

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

Usenet has no central server, no central storage

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

Message header ensures messages aren’t sent back to systems that already
have them
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Torrents

Torrents get around one of Napster’s problems, the central file directory

There is a distributed list of ‘trackers’ which dynamically know who has
what parts of files

Each tracker maintains list of clients it knows about, this list can change
dynamically
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Torrents

Popular for media downloads (50-70% of internet traffic)

Used for ‘legitimate’ purposes also
o Facebook and Twitter propagate data changes to servers using torrents

Schulz, Hendrik; Klaus Mochalski (2009). "Internet Study 2008/2009". Leipzig, Germany: ipoque.
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 successful? — No
One of the record companies ended up buying Napster

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

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

The person who shares a file amongst a small group of friends isn’t a
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 pubilicity, take a kid to court who has
shared an MP3 with a couple of friends

Question: Would it 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 home computers and office computers aren’t used,
they are idle, could be used for other purposes

This is the basic idea behind the SETI@home program 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

Based on recording signals from radio telescopes and then trying to find
intelligence in them, some form of communications

Requires very large amounts of computation, which was not available to
the researchers in this project
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Resource Sharing

SETI@home uses home computers to process the data

Home computer requests a small part of the data, analyzes the data,
and sends the results back to a central site, it then repeats the process

Large network of home computers is more powerful than the largest
computers, and its free
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Resource Sharing

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

Provide a few hours of computing time in exchange for a service, for
example music or video downloads

Some large computations are commercially important, companies will
pay for computing time
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Communications

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

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

In real 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
o store messages for users who aren’t currently online

Except for last point, the server only plays a 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

This could be distributed in the same way as BitTorrent

31
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Communications

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

o proprietary protocols, can only talk to people on the same system, can’t send
messages between systems

Support animation and a range of icons
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Jabber: Standard Protocol for
V]

Jabber: Open source protocol for instant messaging

Originally developed as a bridge between other instant messaging
systems

Jabber can support other media, such as sound and video

CSCl 1200 COMPUTERS & MEDIA, JAREK SZLICHTA 33




Business Models

THE INTERNET




Business Models

How do people make money on internet services?

Does advertising make sense for the Internet?
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Problems with Advertising

Software to remove adverts, not sure that user ever sees them

Developing a negative image, too much will chase users away

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

How do local advertisers fit into the picture?
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Business Models

Click-through advertising

Sponsorship
Subscription
Donations

Retailing

Sell Technology

CSCl 1200 COMPUTERS & MEDIA, JAREK SZLICHTA 37




Click Through

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

o works for popular sites
° E.g. Google “AdWords”
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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

CSCI 1200 COMPUTERS & MEDIA, JAREK SZLICHTA




Can you redesign your space with zero
cash? Test your frugal style sa

dxplarg beyond limits

Click to Play

It can be difficult to save money on
décor when you want to provide the best home
environment for your family and guests. But this
What do \ quiz may open your eyes to some new ways
you can make your home inviting while

10 Tips for Handling

BW\S CTOSb‘J/ Spoael
¥ Jimi Hendrix, § : minimizing your expenses. Coworkers on
and Yanni £ Facebook
have in . Astonishing
common? ’ ¢ fla B, answers from
Can you make ‘ Bl 5ok and Chuclk
TAKE THE money on eBay? ) .-

QuIZ TAKE THE
Quiz

e Money Scam
Pictures

How Career Tests
Work

e Crab Fishing Game

DON'T MISS

Ads by Google

Make Money Canada $40/day
You won't getrich, 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 F
the World Could End -

K dish N RN TPT .

Make Money Online Surveys
Make Up To $150 In One Hour? Free? Get Paid Taking Surveys (Yes, Free)
SurveyMoneyMachines.com/ca

F_’P-W —
CSCI 1200 COMPUTERS & MEDIA, JAREK SZLICHTA



Google Adsense
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Sponsorship

Have a small number of large companies sponsor the web site, and
have minimal advertising for the sponsors

Rarely used

This work best with non-business 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

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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CONTINUE »

FIRST 4 WEEKS
REGULAR RATE  YOU PAY

$45  99¢

- 99¢

$35  99¢

Learn how companies
can save with corporate digital
subscriptions to The Times.




Donations

Donations and annual appeals, has worked well for public broadcasting
(traditional media) in North America

Does not work well for commercial websites
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Forum

Sites: 544 = Trackers: 178,978 + Active Torrents: 7,891,235 + Files: 188.56M » Size: 13,313.67 TB * Peers: 32.94M

Latest Releases

IsoHunc

127K readers

Twitter updates | EY FEECEURMER

IH
J

isoHunt.com on Facebook
eliLike

isoHunt.com

The Only Way To Stop File Sharing
Is To Stop Private Communications
(File sharing on IM? Attachments in
email? Should be all ilegal)

The Only Way To Stop File
Sharing Is To Stop Private
Communications | Techdirt
www, techdirt, com
Christian Engstrom, one of the
elected offidals in
the EU Parliament, has a
raightforward, but completely

! e read, about how
copyright law simply

doesn't fit with what technology
has enabled. He worries that...

[ | »

This is isoHunt, the most advanced BitTorrent search engine. With cross-referenced traclkers statistics for all
torrents indexed updated to the hour, this is the best P2P files search engine and community. Try searching
in the box above, or browse around our Torrents directory and Zeitgeist for what's new and popular.

Also check out our Releases, which group postings of torrents and other F2P links. There are guides in the
forums for new wvisitors, or come chat with other isoHunters live at irc.ischunt.com, #isoHunt on P2P-NET.

Posted by IH on Aug. 2

It's been 8 years since isoHunt began searching the internet for torrents, almost as long as BitTorrent itself.
& years since isoHunt began its life, hosted off a cable modem and on my home PC. Since then, isoHunt has
grown from a hobby to one of the 200 largest websites on the internet, with users worldwide conducting
over 12 million searches per day (or 142 queries every second). We now operate 2 server racks, collocated
in 2 separate datacenters, in Canada and in Sweden. I believe we are the oldest, major BitTorrent search
engine still in operation since 2003, and perhaps the only one with servers in simultaneous operation in 2
different corners of the world. While we cannot claim zero downtime, we pride ourselves in bringing you the
best, fastest and most reliable search results available for BitTorrent files.

Al of these give reasons to celebrate. Perhaps especially that during these years, 6.5 years ago we
received our letters with the MPAA, and 5.5 years ago they sued. Counting the years, it amazes me really
that we've lasted this long. Many other P2P networks and services have failed, legally or financially. We are
still fighting our lawsuit in the US with a pending Appeal. A trial by jury is what we asked for, and we can
only hope that for the sake of search engine neutrality and your freedom to search that we be granted a
fair trial. We'll need your continued support in this. Same goes for our other lawsuit with *cough® Music
Canada.

To commemorate 8 years of awesome torrent search, we've designed a new T-shirt. It sports a sleek
design that is scientifically proven to make you look thin (as our model at Jinx demonstrates), and with text
running vertically that is guaranteed to "turn heads". During beta testing, some of our users have
commented that the front design locks like a tie and the "8" looks like an infinity bow tie. This is indeed
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DONATE

We aren't opposed to you
blocking our ads, but we'd
appreciate your support of
this free search engine by
donating in any way via
the above button.

Donations for last day: $0
No thanks. =(

NEW 8 Years Anniversary
Teel

isoHunt has 26381 users
online, 1701822 members
registered. Sign up now to
comment!

Welcome to our newest
member: mohd1378




Retailing

Add a store to the website, sell specialized merchandise, website T-
shirts

Amazon and others can provide the technology for the retail part of the
website
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Sign In | My Account | Cart

ALEXANDER NEEF * FOUR SEASONS CENTRE *+ CALENDAR

CANADIAN
OPERA |
COMPANY

HOME PERFORMANCES & TICKETS ABOQUT THE COC SUPPORT THE COC EXPLORE & LEARN FOPERA'SHOPY 20C RADIO

Order CDs & DVDs = Heme = Opera Shop

Order Merchandise OPERA SHOP

Order Opera Glasses =~ Take home an operatic memory: A fine selaction of opera recordings on CD and i
DVD, books, COC souvenirs, opera-related giftware (including opera glasses) and ) " 4
one-of-a-kind jewellery can all be found at the Opera Shop on the main level of the » Buy Gift Certificat
Four Seasons Centre, with a smaller satellite booth on Ring 3. Many items are also f
available for purchase here online.

Giftware

Order Gift Certificates

Shop in Person DECCA
The (pera Lokl
CDS AND DVDS
The Opera Shop offers a comprehensive selection of g
great opera recordings on CD and DVD, including full- GRIGERIAA

length operas from our season, highlights, favourite

. . . . Season CDs and DWDs are supplied in
aria collections, artist recitals and latest releases. PP

partnership with Decca—The Opera Label
You can also grder online. and L'Atelier Grigarian.

“« 1 2 3 45 6 7 >
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Sell Technology

A final approach is to sell the technology used to develop the website

In other words the website is an advertisement for the technology that
you are developing

This has been used successfully by some companies, particularly web
design companies
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WORDPRESS.ORG

Home | Showcase Extend About Docs Blog Forums Hosting

; Dashboard @ Inafew words WordPress is web software you can use to create a beautiful
Home . website or blog. We like to say that WordPress is both free
A = -
Updates Dashboard and priceless at the same time.
s Posts Ri
1 ) . )
ght Now The core software is built by hundreds of community volunteers,
i
1= i -
. Content and when you're ready for more there are thousands of plugins and
@? Links 23 Posts themes available to transform your site into almost anything you
can imagine. Over 25 million people have chosen WordPress to
[C] Pages 12 Pages
power the place on the web they call "home” — we'd love you to
CJ) Comments 52 Categories join the family.
4Q Tags

Ready to get started? (ALITLIIVET RO a1 1 I §

WordPress is also available in Francais.
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Summary

Today we reviewed:
o Peer-to-peer and Business models of the internet
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