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What is Peer-to-Peer Technology?
The most common way of linking computers so they can share data or processing power is via client-server architecture.  Servers store data and applications that PCs can access.  A different way to achieve data and application sharing is by allowing PCs to connect directly with each other and act as both clients and servers.  This is the basis of Peer-to-Peer computing.

A number of years ago applications that allow these direct connections were developed for use in office environments with a small number of PCs.  Programs such as AppleTalk Network and Windows for Workgroups are early examples of this technology known as Peer-to-Peer (P2P).

Recent developments have made it possible to expand P2P technology to computers connected to the Internet as well as those connected through a network. P2P programs fall into two major categories: centralized and decentralized.  

Centralized System

In a centralized system a server maintains directories of what is stored in each peer computer.  The central server directs the connections between peers.  Thus, while the connection is made directly from peer to peer, a server is still necessary.


Decentralized System

With a decentralized program each peer connect directly to other peers without being directed by a server.  These connections are repeated making the resulting network, in theory, infinitely large.  In reality this size of a network is constrained by the number of layers of computers a message has to travel through.


Napster & P2P

Two college students, 19-year-old Shawn Fanning and 20-year-old Sean Parker founded Napster in late 1999.  They originally just wanted to trade music over the Internet with their friends, but their P2P network has since grown to a user group of over twenty million.  The Napster phenomenon has increased interest in peer-to-peer networks to a fever pitch.

Napster is a centralized or server-based P2P network.  With a server-based network, there is a central list of information that is accessed by all the users of the system.  When a new user joins the network, the Napster software searches for music files on their computer.  As they go online to search for music, the software publishes their music collection on the central network.  While the user searches for music on the network, others can download files directly from their machine.  Likewise, when the new user selects music files on the network that they want to download, their software asks the Napster software on the other end of the line to upload the file directly to them.  The locations of all the music files of the users that are currently on-line are kept on the central network, but the files themselves stay on the users’ computers until another computer asks for it.

The big advantage for users of Napster’s software is the ease of access to the specific music they want.  The peer-to-peer network is always updated, unlike web search engines, so any file that appears on the network is instantly available.  The system makes available a massive variety of music, because the users provide the files, not Napster.  Napster just provides the software and network infrastructure, and the users provide the content.  This system inherently provides more benefit to the users the more popular it becomes, and becomes more popular as its content improves.

Napster’s Search for Revenue

Napster’s original plan to make money was to sell advertising on their web site and use their brand equity to sell t-shirts etc.  After their recent merger with Bertelsmann (BMG Music), they are considering charging an access fee to parts of the service, and are now selling music online as well.  Napster pledges to always remain a free P2P service, but the online community has doubts that this will remain true.

Impact on Consumers

The Internet today is mostly focused on business functions.  With peer-to-peer technology the focus will shift to the private individual user.  The computing power of private computers has not been tapped until the advent of peer-to-peer technology.  Vast amounts of private CPU computing power are not utilized.  Information on private disk drives all over the world can be shared.  The sharing of these private files up to today has been limited.  Aside from Napster’s music file exchange systems there has not been a large peer to peer network of private individuals. 

 There is currently a void on how to capitalize on the private peer-to-peer market. There might be an answer in the near future.  One of the systems that will aid the revolution for private users is the Pointera sharing engine.  This next generation search engine is expected to search the hard drivers of members of a Napster like network of computers.  The search can be for anything from MP3s to recipes.  When this type of system is implemented the information revolution will begin for the private users.  Currently businesses like Pointera are configuring a revenue model and a technology implementation model.  

With a central directory of private files, the Internet will allow individuals to share information directly without the use of a business medium.  Everything from CPU power to hard drive space to files can be exchange and shared via the Internet.  Private users will be able to have an eBay without eBay.  It will be a web of truly free flowing information.  


The benefits that private user can achieve are tremendous.  Peer-to-peer technology will allow each private user to become the center of information.  Private users will be able to conduct business without going through a business medium.  Individuals will be able to trade goods and information with each other directly.  The power of the Internet will allow private users to be their own host of information.  

The use of peer-to-peer technology ranges from sharing information with the world to allowing businesses to access information that will help private individual.  Private users can set up a small business providing services directly from their personal computers.  Jane Doe can sell or trade recipes by allowing potential customers to access recipes residing on her computer.  Jane Doe can also save her own private medical information in the computer and allow medical professionals to have access to it via a private code.  Individual users like Jane Doe will have the capability to make their personal data accessible from anywhere.  

Impact to Businesses
Peer-to-peer technology will play an important role for businesses in the future.  This technology can open doors for companies and simplify current processes.  For example, small companies will have the opportunity to use peer-to-peer technology to connect the office as opposed to using servers.  Instead of purchasing large pieces of equipment this will all take place on an end users’ personal computer.    

Peer-to-peer technology allows companies to work collaboratively.  Sharing information with others becomes an easy task.  The idea of controlling information will be a notion of the past.  The technology gives you access to information and people can easily share files.  Information can no longer be considered property.  

There are a number of applications that can make this technology particularly helpful specifically for businesses.  One method of using the technology allows a user to put software on their computer.  If they are at a remote location they can access any information on their individual computer back in the office via the web.  Jobs that rely on constant communication, such as a project management position, would have the ability to update key stakeholders in the project easily. Information is available to all parties involved using P2P technology.  

Companies have started to take advantage of the technology and use it to their benefit.  For example, Intel Corp. has recently announced that peer-to-peer technology is a major initiative for the company.  CTO Pat Gelsinger recently stated that, “peer-to-peer computing could be as important to the Internet’s future as the Web browser was to its past.” 
Other companies are hoping to bring people together to buy and sell their belongings.  It is similar to eBay but without using a central server.   

Hospitals and pharmacies will also benefit from this technology.  When an individual visits a doctor or pharmacist a complete private database of the patient’s current prescriptions and medical information can be accessed.  Such a system can save lives and save money for the private user.  In emergency situations Doctors don’t have to wait for critical information before taking action.  Pharmacist will be able to access prescription history and insurance information without spending extra time researching information via the telephone as it is done currently.  

Microsoft is reportedly planning to add P2P technology to their operating systems in 2002.  Companies such as Yahoo! will have the ability to incorporate searching using P2P technology to their existing search engines.  This will make search engines more powerful and open up information that is currently not as readily available.  There are other companies that are using P2P technology to allow consumers to easily publish things such as research papers and have this information available to people around the world.  Clearly companies can use this technology in different capacities and it adds value by opening up information and making it accessible.

Future Directions for P2P Technology
 


Since Intel Corp. baptized peer-to-peer computing as the ‘next best thing’ the future of P2P seems assured.  In August 2000 Intel announced that the new Pentium 4 would contain a new architecture called “Netburst” designed to handle taxing tasks required by P2P technology.  “Peer-to-peer has been around for a long time but it is now being recognized as the computing paradigm of the future” said Albert Yu, Senior Vice President of the Intel Architecture Group.” 


P2P is a logical and essential extension of Internet technology.  There has been an emergence of software and services that allows us to use the Internet to communicate and collaborate in increasingly sophisticated and valuable ways.  The Internet, via P2P, is realizing the potential of what web pioneers had in mind – a truly multi directional system, a system where all users can contribute as much as they take.


Future directions of P2P will not be limited to person-to-person file sharing and instant messaging.  Businesses will benefit from the distributed capabilities of P2P, through shared computing cycles.  “Roughly 90% of America’s computer capacity is idle at some point during the day, especially when people turn off their machine and go home for the evening.”
  P2P technology would allow companies to tap into others’ computing resources, provided people leave their computers turned on. Businesses that are data intensive would be able to utilize the capacity of idle computers within their own organization via P2P. As an example scientists at a University would be able to run simulations overnight on administrative computers. This technology will help businesses cut down on time and expense.


Filesharing via P2P, which is currently the domain of person to person via tools such as Gnutella or Napster, will be used more in business-to-business and industry-orientated scenarios. Think of a law firm; it now has the ability from anyone’s computer in the firm to access the content of dozen of other offices around the world. Content no longer has to be centralized.


Research estimates that by 2005, 68.5 million US households will be online; 46.7 million of them will be accessing the Internet via broadband services. In 2005 approximately 23.9 million US households will use some form of a P2P sharing service.
. As PC leaders integrate P2P capabilities into the core functions of computers, the possibilities for P2P are endless. As more users are connected and using P2P technologies, the available content become richer, as the content is enhanced more users are going to want to use P2P.  P2P practically assures it’s own growth. Since it’s inception Napster’s software has been downloaded over 57 million times. What does this all mean? It means that for individuals and businesses there are practical applications for P2P technology, and that the pervasive future of P2P is guaranteed. 


[image: image1.wmf]© 2001 Forrester Research, Inc. Reproduction Prohibited

P2P’s Pervasive Future, 

January 2001

The Forrester Report:

P2P Personal Sharing Reaches 35% of the Online 

Population in 2005

Online

Broadband

Personal P2P

Total online PC HH (millions)

Total broadband HH (millions)

Personal P2P HH* (millions)

P2P as % of online HH

P2P as % of broadband HH

2000

2001

2002

2003

2004

2005

53.2

58.7

61.8

64.2

66.7

68.6

5.0

11.0

18.9

27.7

37.0

46.7

0.6

1.1

3.0

8.5

14.8

23.9

US households (HH)

(millions)

*Personal P2P services include sharing user-created photographs and calendars

1%

2%

5%

13%

22%

35%

2%

8%

12%

25%

33%

43%

0

10

20

30

40

50

60

70

80


Centralized Model








Search Request


Search Response


Download





User





User





User





User





User





User





User





User





Server





Decentralized Model





User





User





User





User





User





User





User





User





User





User





Search Request Search Relay


Search Response


Download








� Cave, Damien, “Why Intel’s into P2P”, August 28, 2000. 


� HYPERLINK httP://www.salon.com/tech/log/2000/08/28/intel/ ��http://www.salon.com/tech/log/2000/08/28/intel/�





� Konrad, Rachel “Will P2P companies thrive or die?” Page 1, September 12th, 2000. � HYPERLINK "http://news.cnet.com/news/0-1005-200-2758911.html" ��http://news.cnet.com/news/0-1005-200-2758911.html� 





� Konrad, Rachel “Will P2P companies thrive or die?”  Page 2, September 12th, 2000. � HYPERLINK "http://news.cnet.com/news/0-1005-200-2758911.html" ��http://news.cnet.com/news/0-1005-200-2758911.html�





� Kasrel, Bruce “P2P’s Pervasive Future”. The Forrester Report Page 6, January 2001.







































































Reference List


Maney, Kevin, “Entrepreneurs Dream of Making P2P Pay” August 9, 2000. � HYPERLINK http://www.usatoday.com/life/cyber/ccarch/cckev040.htm ��http://www.usatoday.com/life/cyber/ccarch/cckev040.htm�





Gillmor, Dan, “Dan Gillmor: P2P Furor Putting Focus on Profoundly Important Issue” September 18, 2000.  � HYPERLINK http://www0.mercuryc…ech/news/indepth/docs/dg091800.htm ��http://www0.mercuryc…ech/news/indepth/docs/dg091800.htm�





Michael, Dennis, “Win or Lose, Napster has Changed the Internet” October 2, 2000.  � HYPERLINK http://www.cnn.com/2000/SHOWBIZ/Music/10/02/napster/index.html ��http://www.cnn.com/2000/SHOWBIZ/Music/10/02/napster/index.html�





Liedtke, Michael, “Napster’s Technology Appears Destined to Revolutionize E-Commerce” July 28, 2000.  � HYPERLINK http://detnews.com/2000/technology/0007/31/technology-97353.htm ��http://detnews.com/2000/technology/0007/31/technology-97353.htm�





Kover, Amy, “The Hot Idea of the Year” June 26, 2000.  � HYPERLINK http://www.fortune.com/fortune/2000/06/26/nap.html ��http://www.fortune.com/fortune/2000/06/26/nap.html�


Spangler, Todd, “The Year of Peer” January 9, 2001.  � HYPERLINK http://www.zdnet.com/filters/printerfriendly/0,6061,2672583-2,00.html ��http://www.zdnet.com/filters/printerfriendly/0,6061,2672583-2,00.html�





Cain, Matt “That Groove Thing” Web and Collaboration Strategies, December 1, 2000.





Understanding Peer to Peer Networking and File Sharing.  Lime Wire.  Retrieved January 25, 2001 from the World Wide Web: � HYPERLINK "http://www.limewire.com/article.htm" ��http://www.limewire.com/article.htm�





Tweney, D. (2000, December).  The Defogger: Beware The Next Tech Craze: P2P.  eCompany Now.  Retrieved January 21, 2001 from the World Wide Web: � HYPERLINK "http://www.ecompany.com/articles" ��http://www.ecompany.com/articles�





Shirky, C. (2000, November 24). What Is P2P...And What It Isn’t.  O’Reilly Network..  Retrieved January 25, 2001 from the World Wide Web: � HYPERLINK "http://www.oreilly.com/pub" ��http://www.oreilly.com/pub�





_1042442281.ppt
© 2001 Forrester Research, Inc. Reproduction Prohibited

P2P’s Pervasive Future, January 2001

The Forrester Report:



P2P Personal Sharing Reaches 35% of the Online Population in 2005















Online


Broadband


Personal P2P


Total online PC HH (millions)


Total broadband HH (millions)


Personal P2P HH* (millions)


P2P as % of online HH


P2P as % of broadband HH


200020012002200320042005


53.258.761.864.266.768.6


5.011.018.927.737.046.7


0.6 1.13.08.514.823.9


US households (HH)


(millions)


*Personal P2P services include sharing user-created photographs and calendars


1% 2% 5%13%


22%35%


2% 8%12%25%


33%43%


0


10


20


30


40


50


60


70


80





