Brief Proposal for Experimental Campus-Wide Deployment of
OCEAN
The Open Computation Exchange & Auctioning Network
a P2P market for dynamic allocation of computational resources
http://www.cise.ufl.edu/research/ocean
Overview of OCEAN

OCEAN is a market-based infrastructure, based on standard protocols, that allows an organization to maximize the cost-efficiency of its use of computing resources, by selling access time to any underutilized resources, and/or by buying access to extra remote resources whenever extra computing resources, not yet owned, are needed fast.
OCEAN is being developed in UF’s CISE department by a team of graduate students and collaborating faculty led by Mike Frank, mpf@cise.ufl.edu.  A working prototype release of the system is expected to be available for beta test by September 2004.
Key Features of OCEAN

OCEAN is designed to possess a number of valuable characteristics, which include the following key features, among others:

· Interoperability.  OCEAN uses standard Internet protocols and data languages (e.g., HTTP, XML, SOAP) for compatibility with the operating system platforms and programming environments produced by all major vendors.
· Ease of use.  Installing the software to sell a machine’s resources requires minimal expertise and labor on the part of the machine’s administrator.  Similarly, enhancing an existing application to buy additional resources as needed requires minimal effort on the part of the application’s developer and its users.
· Autonomy.  Once servers are installed and applications launched, OCEAN is designed to be able to run and process transactions without further human intervention, although monitoring of the system is of course possible.
· Scalability.  Since OCEAN is primarily a peer-to-peer system, it is highly scalable to extremely large numbers of simultaneous users, while placing little demand on its centralized servers.
· Efficiency.  The overhead imposed by OCEAN on the computing resources owned by its users is minimal.
· Security.  OCEAN uses digital signatures to deter fraud, encryption to prevent snooping on sensitive data, and “sandbox” environments to enable the secure remote use of resources.
· Flexibility.  OCEAN’s resource description language can easily be extended to trade any type of computing resource, or even any other kind of good or service.
The Proposal

Phase 1.  This proposal first invites all colleges, academic departments, labs, and computing infrastructure divisions around campus to join together in supporting an experimental deployment of OCEAN in local fashion around campus, in order to assess its benefits for improving the efficiency of the local use of our computing resources.  We ask that these organizational units install the prototype servers on their systems, and encourage the developers of custom high-performance applications within each unit to leverage the infrastructure to allow users to obtain desired resources on demand.  In phase 1, the system would not use real money; each participating entity would be allocated a certain monthly income of “play money” which they could use to trade access time with other departments.
Phase 2.  Further, this proposal invites the University itself to consider, in a later experiment, allowing entities within the university to buy and sell computing resources from/to other departments using real money, e.g., grant money or overhead accounts.  In order for this experiment to even be possible within the UF accounting framework with minimal human intervention, the OCEAN servers would need to interface directly with the UF accounting system, as illustrated below.
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Phase 3.  Finally, the long-term vision of OCEAN is that even greater liquidity and thus efficiency can be obtained by trading resources not only within but also between organizations of all types, including not only universities, but also companies, and outside individuals.  UF is invited to participate in this experiment as well.  In the case of purchases of resources from outside entities, the UF accounting system could be used to cut checks or initiate direct deposits to outside vendors from UF accounts, as well as charging OCEAN users outside UF via ordinary invoice mechanisms.  However, in raising revenue for units within UF through the sale of unused cycles on UF-owned machines to outside entities, care will have to be taken to work within UF and grant-sponsor rules regarding outside access to university computing facilities.
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