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Abstract  

This paper presents a novel Grid network scenario based on an optical infrastructure 
using optical burst switching. The functional blocks required are identified as Core 
Router the Grid User Network Interface and the Grid Resource Network Interface. The 
details of the associated challenges in terms of functionality and technology are 
discussed and solutions are proposed. 

1. Introduction 

Over the past few years it has become evident that local computational resources cannot keep up with the 
demands generated by some users/applications (either high-volume jobs with high demands for processing 
and storage or large number of medium/small jobs requesting distributed resources) and distributed 
computing using the concept of a computational Grid is proposed as the solution. Distributed computing is 
not a new paradigm but until recently networks could not support the features and capabilities to offer 
efficient use of remote resources. In such networks, the Grid application characteristics and requirements 
have major influence on the choice of the suitable infrastructure (i.e. physical layer technology, transport 
and switching format, as well as control, signalling and management). Grid applications can differ with 
respect to the following characteristics: granularity of traffic flows, required data transaction bandwidth, 
QoS, acceptable delay, throughput and packet loss, storage capacity, processing power etc. As the 
bandwidth and speed of networks based on optical technology utilising wavelength division multiplexing 
(WDM) have increased significantly, the interest in distributed computing as a realistic solution has 
significantly increase.  

When trying to identify the features and capabilities of a suitable infrastructure it is important to understand 
the nature and requirements of the specific applications that will be supported by global grid networks [1] 
in terms of bandwidth requirements and their unique properties [2]. For example, particle physics due to its 
large international collaborations and experiments involving enormous amounts of data requires very 
advanced network infrastructures that can support processing and analysis of Petabytes per year through 
globally distributed computing resources [2]. Very Long Baseline Interferometry (VLBI) is used by radio 
astronomers to obtain detailed images and relevant experiments bring data from a network of distributed 
instruments to a central point to correlate the signals from individual telescopes [ 3]. High Performance 
Computing and Visualization focuses on adapting and developing parallel codes for execution on parallel 
processors. In these systems remote visualisation of terabytes of data is needed, which can generate data 
flows requiring high bandwidth links ~ 1 Gbit/s or few hundred Mbit/s in case of compressed video and 
these requirements increase with the number of remote observers if software multicasting is used [2]. 
Another important application is e-Health, with the example of Mammography that introduces increased 
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