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Abstract

Modern distributed computing installations typically consist of large numbers of
interconnected autonomous workstations. The spectrum of coupling ranges from switch-
interconnected computing clusters to loosely coupled GRID-like systems (over the
Internet), and includes organizational installations where fast (say Gigabit Ethernet or
Optical) Local Area Networks are used. We consider the problem of federating resources
over this spectrum to effectively provide some degree of concurrent processing to speed
up specific tasks. In addition to decomposition and deployment, the degree of coupling
imposes different constraints and challenges on the management of the available
networked resources. To alleviate the burden imposed by the distributed resource
management tasks, novel ideas are proposed for the effective use and management of
resources over the network fabric. In this seminar, Intelligent Networks, Virtualization at
the Process and Device levels, and Adaptability in Heterogeneous systems will be
discussed.

In the case of very tightly coupled switch-interconnected clusters, Service Address
Routing emerged as the solution of choice. It uses a novel paradigm where computing
nodes call services by name, in a location independent manner, rather than by network
address. An application would be oblivious to where services are rendered and the
intelligent network finds and routes service requests to nodes registering as servers.

For fast LANs, Process Level Remote Execution and Device Virtualization were
developed as environments to harness the power of nodes participating in a cluster-set,
also known as a LAN computer federation. In addition to dedicated computers
participating in the federation, these paradigms allow lightly loaded nodes to contribute
available resources to the overall computational power of the resulting federated system.

In the case of heterogeneous systems, the problem of node/device selection based on
workload requirements is presented together with an adaptability mechanism that allows
changing the workload requirements based on resource availability.
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