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Background 

Distributed systems have traditionally been based on the client-server architecture, in which centralized servers are used in communication. This solution is unsuitable for systems in which fault tolerance and load balancing play a prominent part, because server performance usually forms the bottleneck in these kinds of systems. Also, networks with rapidly changing topologies are generally difficult to manage in a centralized manner. Peer-to-Peer (P2P) networks (Napster and Gnutella, for example, for the distribution of multimedia files) are now challenging the client-server solution. They represent a fundamental change in the distributed systems’ architecture. Each node in the P2P networks acts both as a server and the client. As a result, data storage and processing can be distributed, and the bottleneck found in the client-server architecture can be eliminated.

The Cheese Factory project investigates the distribution of computational processing to many equal processing units. This is known as Peer-to-Peer processing. P2P processing does not employ any Master unit to manage the system: supervisory functions (task sharing, for example) are also distributed. The advantages of this solution are fault tolerance and ease of maintenance and supervision. Its disadvantages are complexity of management algorithms and greater need of communication resources.

Project Status 

During the first project year period we have defined and implemented the basic operations of the Chedar distributed P2P-platform. We have also implemented an control and management software (P2P Studio) for the P2P-network base on our Chedar platform. P2P Studio can control the connections of a computation node and measure various system parameters from a node.

During the project year 2003 we will place a data fusion application on top of the Chedar distributed platform. We will also improve the resource locating services of the Chedar platform. Data fusion was selected for a test application, because it’s processing and data acquisition requirements are relatively demanding. Data fusion application is mainly developed for sensor network data gathering.

The project results for the year 2003 will consist of:

•
An improved version of the Chedar distribution platform (Java component library)

•
An improved Chedar network management software (P2P Studio)

•
Publication: Weaknesses of centralized topology in Grid Computing environments

•
Master’s Thesis: A P2P distribution platform using JXTA platform

Future

Once the data fusion prototype is completed, we will investigate the behavior of Chedar’s adaptive search algorithms in a malfunctioning workstation network, and will publish a system level description about the distributed platform. Due to some faults in Sun’s JXTA platform, we have commenced an experimental implementation of a streamlined JXTA substitute. This enables us to develop our own lower level data communication algorithms (search operation, for example) and compare them with JXTA. Another aim is to investigate scalability with the help of Network Simulator 2, which we anticipate will give us new know-how for the development of Chedar.

Potential Applications

As embedded intelligence is becoming more and more common with everyday devices due to the lowered costs of component technology, the need for networking these devices increases (for example, the mobile phone or a voting procedure can be used to control house temperature). Typically, these networks have several mobile components (a mobile phone, car, etc.). P2P networks are very practical in many respects for the management of these types of tasks – they can make resource lookup and communication between the participating peers more efficient.

For example, if the aim is to determine the room temperature by voting without divulging the participants’ preferences, P2P processing is an excellent way to do this. A mobile phone sends its temperature preference encrypted by a public key to another mobile phone, which sums them up (within certain limits, messages protected by a public key can be summed up without de-encrypting them). Once all the temperature preferences have been added up using the P2P network formed by the mobile phones, the room temperature control gets the sum total and can, with its key, average the sum, hiding all the private preferences. With this P2P network based method all kinds of polls can be conducted without divulging private opinions.
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Peer-to-Peer communication/computation in M2M-environment

Tässä hankkeessa tutkitaan laskennan hajauttamista useille, tasa-arvoisille laskentayksiköille. Tämäntyyppistä laskentaa kutsutaan vertaisverkkolaskennaksi. Vertaisverkkolaskennassa ei ole lainkaan Master-yksikköä joka huolehtisi järjestelmän toiminnasta, vaan myös kaikki ylläpitoon tarvittavat toiminnallisuudetkin (esim. tehtävien jako) on hajautettu. Ratkaisun etuna on vikasietoisuus, skaalautuvuus ja ylläpidon helppous. Haittana on taas hallinta-algoritmien monimutkaisuus ja suurempi resurssien tarve. Vertaisverkkolaskentaan läheisesti liittyvät agentti-suuntautuneet menetelmät. 

Hankkeessa modifioidaan keskitetty Globus laskennan hajautusympäristö siten että siitä saadaan aidosti vertaisverkkolaskentaan soveltuva. Muutos toteutetaan lisäämällä korvaamalla keskitetty resurssien hallintamoduuli omalla hajautetulla CheDAr (Acheap Distributed Architecture) vertaisverkkomoduulilla. CheDAr toteutetaan JXTA-alustan päälle käyttäen Java-ohjelmointikieltä. Ratkaisun toimivuutta evaluoidaan kehittämällä sensoriverkon datafuusiosovellus käyttäen CheDAr-alustaa.

TOIMINTAA / TULOKSIA (1./4, 2003):

· Sun JXTA alusta saatu korvattu omalla, suoralla TCP/IP-pohjaisella alustalla. JXTA osoittautui heikosti toimivaksi (paljon virheitä)   hajautusalustaksi, siksi se piti korvata omalla alustalla.    

· P2P-Studion edelleenkehittäminen (paremmat   solmupisteiden diagnostisointiominaisuudet) 

· Hajautetun datafuusion Kalman-suotimen hajautus omalla   Chedar-alustalla toteutuksessa. Kesällä odotettavissa   ensimmäisiä tuloksia.

