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Abstract

A Semantic Desktop Grid with Automated
Organization and Management

Abstract

Desktop Grid has récently been an attractive computing paradigm for high
throughput applications. Desktop Grid can be considered as a P2P (i.e. peer-to-
peer) computing environment, where each node acts as a peer, so that, it can act
as a resource provider (i.e. Grid Worker) or as a resource consumer (i.e. Grid
Client).

However, Desktop Grid computing is complicated by heterogeneous
capabilities, failures, volatility, and lack of trust because it is based on desktop
computers. In a Desktop Grid computing environment, workers have

“heterogeneous properties such as CPU, ‘memory, network, etc. Decentralizatioﬁ,
Interoperability, scheduling, Connectivity and Fault tolerance are important
issues of Desktop Grid. | |

The most important challenges for Desktop Grid involve: 1) minimizing
reltance on central servers to achieve decentralization, 2) providing
interoperability with other platforms, 3) providing interaction methodologies
between grid nodes that overcome connectivity. problems in the Internet
environment, 4) providing efficient fault tolerance to maintain performance with
frequent faults, and 5) developing scheduling mechanisms that adapt to suoh a

dynamic computing environment. Although, several techniques had been
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Abstract

developed concerning Desktop Grid issues, there still remain lacks to achieve
the promised performance especially in fault tolerance and decentralization.

This thesis proposes a novel pure P2P Desktop Grid framework in which:
decentralization is completely achieved, heterogeneity problem is eliminated
through providing communication between peers based on standard protocols
(e.g. HTTP and FTP), implement an efficient fault-tolerance technique through
application level incremental checkpointing, and provide a decentralized
scheduling mechanism with matchmaking based on fuzzy logic.

The proposed framework has been tested on a real desktop grid to
evaluate the performance of the implementation of both serial and parallel
executions.

EXperimental results show that: Using the ‘proposed ﬁmework as a
platform for running distributed applications has a great impact on improving
fault tolerance, beside achieving full decentralization, Interoperability and
solving connectivity problems. Implementing the proposed distributed
scheduling mechanism maximized the resource utilization of the executing

worker without exceeding the maximum execution time of tasks.
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