A Project Summary

Intellectual Merit: We propose to develop and deploy the Physics Lambda-based Network System (PLaNetS) to provide vital network tools and services for US involvement in the LHC, as well as other major NSF- and DOE-funded data intensive science programs by developing a core suite of high performance end-to-end data transfer tools and application. PLaNets will support Terabyte and multi-Terabyte “data transactions” between sites to complete in minutes to hours, rather than hours to days, and significantly improve overall working efficiency of the network resources using (1) Queues for tasks (transfers) of different lengths and levels of priority, coupled to dynamic (real or virtual) path-construction services for the most demanding, high-priority tasks, leveraging the work of the DOE-funded OSCARS, TeraPaths and LambdaStation projects (2) A task "director" aided by end-system agents to partition the work among foreground, real-time-background and queued transfers, (3) Network path and topology discovery, path performance estimation, and tracking services, based on the monitoring tools such as MonALISA (ML) and Clarens frameworks, and the ML and IEPM monitoring services, and (4) Policy-based network path-request and utilization services, incorporating the OSG infrastructures for authentication, authorization and accounting.  
PLaNetS will partner with DISUN and the OSG to deliver the above capabilities to CMS and ATLAS, LIGO, NVO and eVLBI, broadening their existing Grid computing systems by promoting the network to a reliable, high performance, actively managed component.  It will enhance High Energy Physics (HEP) applications by closely coupling to the Grid-based physics production and analysis systems under development in ATLAS and CMS.  Physicists will use the testbed to exploit the powerful new network monitoring, profiling and real-time operations support systems, helping them to meet near-term Grid analysis milestones and greatly improve the performance and robustness observed in data challenges. Astrophysicists will enhance their ability to locate, extract and if needed distribute and further process massive datasets. Radio astronomers will enhance the sensitivity and discovery reach of their explorations, acquiring, processing and correlating data at burst-rates one to two orders of magnitude higher than previously attainable.
PLaNeTS will exploit the recent breakthrough progress in several network-related areas of information technology to exploit the full capabilities of long range networks in partnership with UltraLight. UltraLight is a state-of-the art facility based on a hybrid optical packet- and circuit-based dynamic network infrastructure with more than twenty 10 Gbps links, interconnecting the major HEP labs (Fermilab, BNL, SLAC) in the US, CERN in Europe, KEK in Japan, and key university sites in the US, Korea and Latin America (Caltech, Florida, Michigan, FIU, Manchester in the UK, UERJ in Rio, UNESP in Sao Paulo, and KNU in Korea). Several novel methods for real-time network and end-system monitoring and management services, components which have been developed and proven in sustained field-trials over the last four years including  (1) new fair-sharing, stable, high performance TCP-based network protocols (FAST, MaxNet), (2) tuned Linux kernels and network interface settings capable of sustained data transport in the range approaching 10 Gigabits/second (Gbps) for individual streams (3) global-scale agent-based systems, exemplified by Caltech’s MonALISA system, that autonomously monitor and help manage major research networks, hundreds of grid clusters and other distributed systems around the clock. 
Broad Impact: PLaNetS, through its groundbreaking level of network capability, the scope of its international testbed and partnerships, the unique nature of the real-time systems aimed at data intensive science (building on the systems that are beginning to be deployed now in UltraLight), will provide vital input for NSF’s GENI initiative by the time it begins in 2009. PLaNetS’ ability to field real-time autonomous network systems on a global scale while isolating the hard technical and policy issues, and its long-term development program will serve a growing international community in support of their science, as well as research and education, will help shape the worldview of networks over the next few years. In collaboration with iVDGL, CHEPREO, and UltraLight  E&O efforts we will reach a variety of students at our collaborating institutes including a significant number of students from traditionally underrepresented groups and minorities and students from our collaborating international institutions. 
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