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�
 History of P2P





P2P, much like B2B or B2C is an acronym for peer-to-peer indicating a communication modality that has progressed since the inception of the internet.  Peer-to-peer means, for the most, part personal computer to personal computer.  It has been expanded to incorporate any transmission between independent users.  This has come about due to the technological advances in personal computers in conjunction with increased universal access to the internet.  





From their inception until the mid-nineties, personal computers have generally been thought of as “dumb” terminals or “nodes” that could possibly connect to “peers” within an office or to a server on the outside.  As memory, speed, and browser software developed, personal computers were  able to store more information and access it more rapidly.  This in turn allowed users to post information from their personal computers for others to access.  This became the foundation of P2P.  P2P computing continues to evolve as a way to freely download files and create new business ventures.





Current strains of P2P


Peer-to-peer computing is supported by many different strains or categories, such as Napster and Gnutella.  Fundamental differences exist between Napster and Gnutella, from the type of files that can be exchanged, to how actual file sharing is achieved.  Napster, the company who placed P2P on the map, is not a true P2P operation in that they use a central server between users.  Although the files that are shared are not stored on the server, it is a key integration point for the file sharing process.  On the other hand, Gnutella is the name for a technology that enables users to connect to other users in an extended web fashion to exchange any type of files.  Many different applications use the Gnutella network such as BearShare, Limewire, and Toadnode.  Currently over 38 P2P applications are available on the web, and the number is increasing (Appendix 1).  In addition to a growing number of strains of P2P, the ways in which P2P computing is changing business are just beginning to be understood.





Napster receives most of the publicity surrounding peer-to-peer computing, but it appears that the phenomenon of sharing songs is just the tip of the iceberg.  P2P applications are reshaping the way people conduct business over the Internet through distributed peer networks, sharing of information, de-centralized data storage, web services, and wireless devices(Appendix 2).  Initially, Napster was created to provide a free forum for music lovers to find the songs they wanted.  The data is distributed in the hard drives of millions of user across the world.  This decentralizes file storage and network bandwidth while distributing the database; in fact, users add to the database by sharing their own music files.  The value of the database increases as users download more files for their own benefit.





The computing community has begun to explore other uses for peer-to-peer technology.  This year there are two major summits and conventions devoted to discussion of the future of business in the P2P arena.  Challenges for a successful business use of P2P technology include legal issues, security/privacy, and bandwidth availability.  Tim O'Reilly, of the O'Reilly Network believes that future successful business models for P2P will center on the control of namespaces and other sources of Metadata.  





The example he uses is AOL or MSN Instant Messaging, two services with the ability to map an identity onto user addresses.  In this scenario the network becomes the computer. Businesses may compensate users for their spare computer cycles to accomplish tasks.  The SETI@home project for example has harnessed the power of 2 million computers to download and process radio telescope data.  Intel also believes in the future of P2P business models.  They are currently developing chip sets specifically designed to promote the technology, and have established a venture capital arm to invest in P2P technology firms.  





The financial services industry is also utilizing P2P computing.  TowerGroup, an IT research and consulting provider for the financial services industry, has released a report on the growth of P2P computing in the investment community.  P2P computing allows desktop computers to share their resources directly, and according to the report, P2P technology provides a more straightforward and automated workflow process than the B2B exchange model.  In the financial world, P2P computing allows a broker to reconnect directly with an investment manager without going through an exchange intermediary.  Rob Hegarty, director of TowerGroup's Investment Management practice and author of the research says, "TowerGroup expects widespread adoption of P2P technologies in all facets of financial services, particularly in investment research and electronic marketplaces" (Neumann). 





Another example of P2P implementation is the medical field.  Wired Magazine has a story on a company called CareScience who is using P2P technology to move medical data directly from one computer to another, saving time for the doctors.  This is attractive for hospitals because the cost of the P2P system is a lot less than a central server based system.  It uses existing computers so there are no huge database administration costs and there are no arguments over who controls the data on the central server.  





Success is not inherent to all business plans using P2P.  Red Herring Magazine looked at three start-up companies and determined that their P2P business models were flimsy at best.  While there seem to be many applications with the potential for consumer interest, the prospects for actual profitability appear murky.  Indeed, VC Whispers finds that Venture Capital firms are not leaping on the P2P bandwagon as they did with e-commerce.  Matt Greeley CEO of BrightIdea, Inc. said "I think the shift to peer-to-peer networking allows us to see a new potential in the network that we didn't see previously. Napster has really brought this to the mass public. ... You have an open public space on your personal hard drive ... so any sort of application that requires a distributed data store is open game.  And I think we haven't even begun to fathom the possibilities of what is possible."





As a computing platform, the success of peer-to-peer ultimately resides in its ability to satisfy the needs of users in the global community as well as those in the corporate and government sectors.  This success will depend on the systems’ ability to share files, collaborate, perform distributed computing, share storage, communicate, cooperate with intelligent agents, manage transactions, and deal with different standards such as Java, C++, .NET, XML, UDDI, WSDL, SOAP, and ebXML.





The Napster and other Models for Peer-to-peer Computing


The hype of peer-to-peer technology has overshadowed the fact that Napster and other file-sharing networks are businesses attempting to create revenue and increase profits.  This is contrary to the business model that file-sharing purists want to believe in; however, recent events are changing the shape of the peer-to-peer industry.  There will always be web sites with pure peer-to-peer interactions.  When these sites become mainstream, as Napster did, they become an entity that must respond to the concerns of the industries whose products are being utilized on these networks.  Companies can develop one of three strategies to address these issues: sell-out, ignore, or compromise.  The compromise business model represents the strategy that has the most potential for success.





The first business model a company can undertake is to sell-out.  The problem with this method is that the user base that has relied on the network is no longer in control of the peer-to-peer interactions.  Selling the networks to the media industry will create a new type of interaction in which free file sharing will not exist as companies will look to profit from the peer-to-peer interactions.  Essentially the peer-to-peer concept will be lost.





The second business model, in contrast, is to ignore the opportunity for financial gain.  For the purists, file sharing is a right that should not be commercialized or taken away.  There are many web sites, such as Gnutella, Toadnode, and SongSpy that vow to remain independent from the media industry and provide a free service to its users.  This approach is viable until the web site becomes popular and supports a large user base.  At this point, the network becomes attractive to larger corporations who want to protect their copyright positions and have the money to ensure they receive a benefit from the file sharing networks utilizing its products.  The difficulties with ignoring the media industry is that new technology is being designed to protect copyrights, and media companies have the ability to file large lawsuits and create litigation that small file-sharing networks cannot afford.  There are new copyright protection technologies that will deter some users from free, file-sharing networks.  IBM has developed copyright protection software that it claims will protect “any tune, anytime, anywhere, anyhow.”  The technology, Electronic Media Management System (EMMS), provides features designed to protect the intellectual property rights of content owners throughout the delivery process.  With the media industry’s concern with copyright infringement, protection methods will continue to be developed and refined to make free, file sharing of copyrighted material difficult for average users.  Napster has a user base of over 45 million and has accumulated copyright lawsuits of over $1 billion.  For a file-sharing network, these types of lawsuits and pressures create a strain on the feasibility of continued free, peer-to-peer file-sharing interactions.





The final approach is to create a business model recognizing the needs of the media industry, the file-sharing network, and its users.  This is the approach that Napster is undertaking and leads to the greatest opportunity for success and profitability for the file-sharing network.  Napster has recently teamed with Bertelsmann to create a new business model that has resulted in a $1.5 billion lawsuit being dropped by TVT records and an estimated $50-$70 million to Napster in the form of investments form Bertelsmann.  Napster recognizes that a new limited distribution model is the right direction for the industry to take.  By creating a library of file-sharing users and charging a subscription to browse and share files Napster will create a model that incorporates the record companies while maintaining the peer-to-peer network.  The revenue generated from the subscription can be used to improve the file-sharing experience and allow Napster to be a profitable organization.  Working with the media industry Napster can create a larger inventory of files to share, and workout the copyright issues in the boardroom rather than the courtroom.  The EMMS IBM is creating may be another piece in this relationship which allows songs to be copied and sent from person to person as often as anybody wants; however, built-in restrictions would regulate the duration and number of times the songs can be played and sent.  This business approach Napster is taking will allow the company to continue its success and provide opportunities to realize its full potential in a cooperative manner.  Napster ascertains that the business model it is adopting will keep consumers happy while giving copyright holders some control over the songs and other media that is distributed through the network.  The other benefit from this type of marriage is that Napster will be a more powerful, profitable and respected business entity.





Issues for P2P Businesses to Address


As companies look to use P2P as a business model, security issues such as child pornography and other illegal documents as well as viruses and freeloading must be addressed.  Since Gnutella allows users to connect to each other and download information with no central server it is possible for illegal material, such as child pornography to be exchanged.  One way this is counteracted is by the "Wall of Shame" on different sites.  For example, zeropaid.com has set up "fake" child porn files that if you try to download the site puts your IP address on a bulletin board.  





For P2P to exist the users of the system must be willing to provide files for others to download and freeloading must be minimized.  Vinnie Falco, creator of BearShare, explains this more succinctly.  “The larger problem is that the average person can't understand why anyone would give something away without getting something in return. . . Sharing a file costs nothing - perfect copies of digital content can be produced with no expense.  The ramifications of this have yet to sink in, so the status quo is to look upon the freeloading issue with old-economy thinking.  The real solution to the perceived freeloading problem is not technical, it's social.  Its about understanding the technology and realizing that when you give away a copy of a file, you actually gain something rather than lose it; all of humanity benefits.”  





Vinnie shares something else besides files; he is one of many P2P founders who think of P2P as a return to the good old days of the Internet.  Back when it was a community of people talking about the things that interested them, not the corporate PR brochure and/or storefront it seems to have become.  Napster, Freenet and Gnutella all enable sharing of anything from MP3s (the only thing you can trade on Napster), to cookie recipes, video files or even computing cycle-time; each client PC ideally becomes part of a distributed server network.  I say ideally, because not everyone who takes always gives back.  Or, they simply may not have any content that is actually desirable by anyone else on the network.  In fact, Xerox conducted a study and found a “significant” amount of freeloading.


Specifically, we found that nearly 70% of Gnutella users share no files, and nearly 50% of all responses are returned by the top 1% of sharing hosts. Furthermore, we found that free riding is distributed evenly between domains, so that no one group contributes significantly more than others, and that peers that volunteer to share files are not necessarily those who have desirable ones. 


These findings have serious implications for the future development of Gnutella and its many variants. In order for distributed systems with no central monitoring to succeed, a large amount of voluntary cooperation is required, a requirement that is very hard to fulfill in systems with large user populations that remain anonymous. 


Sometimes, the logic behind the decision to cooperate or not changes when the interaction is ongoing, since future expected utility gains will join present ones in influencing the rational individual's decision. In particular, individual expectations concerning the future evolution of the social dilemma can play a significant role in each member's decisions[Hu96]. An interesting continuation of these experiments may lead to an understanding of how free riding changes over time. (3)


There are currently technological methods in development to halt the freeloaders.  Freenet, for example, automatically forces files into a shared cache available to all on the system.  Other ideas introduce the concept of unit pricing, crediting users that offer superior upload rates and charging others to “jump” ahead in server queues.  Nevertheless, many others think that the crisis is over-hyped and not a real issue at all when you consider the nature of the technology.  In reality, when a user downloads a song from some other user, that resource is not consumed; it is simply replicated onto another hard drive.  Whether or not that particular user ever shares that file is inconsequential; in fact, popular downloads have a tendency to become more available over time.  Bandwidth, too is not a finite resource that once used, disappears.  As long as the demand is distributed over the network, no one node is likely to be overwhelmed at any one time.





Freeloading appears to be much ado about nothing.  One doesn’t need to believe in the need for radical social education.  Vinnie Falco envisions in order to see that, although people generally behave in their own self-interest, distributed P2P systems are constantly evolving by their very nature.  Systems will grow or die as users support or bail out of a particular network.  Over time, it will likely be found that people will be happy to pay some sort of subscriber fee if they are guaranteed access to a superior database.  And for those that choose not to pay, there will always be another new P2P protocol waiting in the wings.





In all, there are many issues and concerns for the future of P2P computing as a business model.  Based on the Napster experience and other potential indications, the peer-to-peer interaction is likely to turn into a peer-to-business model as networks attempt to capitalize on their large user base. The business model that is likely to evolve is one in which businesses control network interaction and provide better services to their user base.


Peer-to-peer technology and interactions will continue to change as networks realize their potential and try to create profits.  The business model that will ultimately be successful will depend on the peer-to-peer indication and support of the users.  
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Appendix 1   Different Strains of P2P computing


�
�
Aimster�
�
Audiogalaxy�
�
BearShare�
�
Blocks�
�
Circles File Sharing�
�
CuteMX�
�
Direct Connect�
�
eDonkey2000�
�
File Rogue�
�
FileAngel�
�
FileFind�
�
FileFury�
�
Filetopia�
�
Freebase�
�
Freenet�
�
Gnutella�
�
Gnutmeg�
�
GotchaPort�
�
Hotline Communication�
�
iMesh�
�
KaZaA�
�
Konspire�
�
limewire�
�
Mojo Nation�
�
Napster�
�
NetBrilliant�
�
Ohaha!�
�
OnShare�
�
OpenNap: Open Source Napster Server�
�
Punch WebGroups�
�
Riffshare�
�
Scour�
�
SongSpy�
�
Swapoo�
�
Toadnode�
�
Tripnosis�
�
Winmix�
�
Yo!nk�
�
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