A DYNES: Benefits to the Scientific Community, the World’s R&E Netowrks, and Society (the Why)

The rapid advance in the capacity and performance of affordable disk storage systems, and the emergence of optical networks supporting multiple links of 10 Gigabits/sec (Gbps) has continued to drive the reach of frontier projects in many fields of data intensive science that seek to understand the nature and origins of our universe and ourselves, the world we live in, and the processes and factors that govern our climate and the future ecosphere. The ability to rapidly acquire, process, distribute, reprocess, host, redistribute and collaboratively analyze unprecedented volumes of data is inherent to these experiments’ ability to meet their goals, and their potential for revolutionary discoveries. 
The LHC experiments’ “Tiered” computing and storage systems, for example, already encompass more than 100 sites each of which hosts from tens of terbytes (Tier3) to hundreds terabytes (Tier2) to petabytes (Tier1). Sustained throughputs among the sites at speeds of 1-10 Gbps (and in some cases > 10 Gbps) are in use even today, particularly in the US. The experiments now taking data at Fermilab also have accumulated multi-petabyte, and face similar challenges and throughput requirements. The LHC data volumes are expected to expand by an order of magnitude over the next several years, and the data transport speeds are expected to rise with them as regional, national and transoceanic network links of 40 and 100 Gbps become available and affordable. The growth in bandwidth use by high energy energy physics, which has risen by a factor of 300 - 1000 per decade, is expected to continue its steady exponential climb at a similar rate in the coming years
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� As measured by the traffic accepted by ESnet, this exponential growth rate has been remarkably steady since mid-1990. The monthly traffic volume accepted by ESnet is expected to reach 10 petabytes/month (equivalent to an average aggregate bandwidth of 30 Gbps) by July 2010. See   
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