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California Institute of Technology

     CHARLES C. LAURITSEN LABORATORY OF HIGH ENERGY PHYSICS
 


           Mail Code 256-48
                                            Pasadena, CA 91125-3100
July 17, 2009
[Individual letters will be sent to:

 George Loftus, Chair of the AOAC

 Jack Seuss, Chair of the AMSAC

 Peter Siegel, Chair of the RAC and 

 Tim Lance, Chair of the ERAC

 Cc: Doug Van Houweling and Jeff Lehman]

Dear (George, Jack, Peter, Tim):

I am writing to request that Internet2 lead a proposal to the NSF Major Instrumentation Program (MRI-R2, Solicitation NSF09-561), in collaboration with campuses across the US hosting ATLAS or CMS Tier2 and Tier3 centers. The goal of the proposal is to develop DYNES (Dynamic Networked System) an advanced national system of dynamically provisioned and scheduled circuits, data servers and high throughput data services serving the Large Hadron Collider (LHC) program, as well as standalone services and applications that will enhance the capabilities of many other data intensive programs in science and engineering across the country. 
By connecting the Tier2 and Tier3 computing and storage facilities at more than 20 campuses
 to Internet2’s Dynamic Circuit Network (DCN), with onward connections to the US Tier1 centers at Fermilab and Brookhaven via ESnet, and to CERN over US LHCNet, as well as to each other, DYNES will provide the ability to exchange data at speeds in the 1-10 Gbps range among the US centers, as well as internationally with CERN and some of the European Tier1 sites. DYNES will thus enhance the capability

of the ATLAS and CMS experiments to distribute, process and analyze the data collaboratively, and empower thousands of physicists and students in the US and overseas thus to make the next round of discoveries at the high energy frontier. 

Operation and management of the links to the sites will be eased through the use of the emerging standard PerfSONAR monitoring system, together with the DRAGON Interdomain Dynamic Circuit (IDC) software. By using ESnet’s OSCARS software to provision end-to-end network paths, users and system managers will be able to allocate and schedule defined portions of the available bandwidth, extend the dynamic circuits using static circuits at the edges as needed on some campuses or using the GEANT+ service at some sites in Europe, and interface to the field-proven production data transfer tools of ATLAS (Terapaths) and CMS (LambdaStation).

High throughput data transfers will be ensured by the use of the open source Java application FDT (Fast Data Transfer) developed by Caltech, which has been shown, together with the “UltraLight” Linux kernel developed by Michigan, to be capable of throughputs at and above the 10 Gbps range over long distances among  modest storage arrays. FDT also has been successfully integrated with large scale storage systems (such as dCache) used by the HEP community, and integration with the an open source scalable distributed storage system (HDFS) widely used by the scientific community is now in progress and is expected to be completed this year.  

The implementation of DYNES will have great benefit both to Internet2 and to the at-large scientific community. It will create the critical mass of sites required to field-test and Each site will have installed a well-configured powerful multi-processor storage server installed along with a network switch with 10 Gigabit Ethernet (10GE) ports capable of running the DRAGON software, and a dual port 10GE network interface, at a low total cost – typically in the range of $ 20k. This will enable the site to connect to Internet2’s DCN, to set up IDC’s, and to send and receive data at much greater speeds (in most cases an order of magnitude) than was previously possible. This will enable Internet2 to deploy the connections and services needed to test the DCN, and in the process to develop an effective mode of operation on a national and international scale for the first time, in concert with the community and also its regional and international network partners, while playing a key role in enabling leading edge science on the world scene. 

The low cost but high performance DYNES site-equipment, kernel and applications, along with system-level monitoring and management tools (Caltech’s MonALISA system, winner of an Internet2 IDEA award, that is now widely used within the research and education community) will also serve as examples to other scientists who need to distribute, process and/or manage large quantities of data – increasing their working efficiency and lowering the barriers for them to use the Internet2 network (with, or without dynamic circuits) more effectively. The circuit provisioning paradigm which includes network channels with bandwidth guarantees at any bandwidth level from 0.5% to 100% of a 10Gbps link, and the services and tools to be developed in the DYNES project, could also be used to ensure that whatever bandwidth Internet2 (or a regional network member) deploys, it can be used substantially more effectively, allowing relatively large network flows to coexist with the many smaller flows comprising the usual network traffic without mutual interference.

We are excited by the prospect of DYNES, the potential benefits to Internet2, to the LHC program and the scientific community as a whole, as well as the watershed it could represent in the history of research and education networks, by bringing the promise of high throughput data services over long range dynamically provisioned networks to fruition. We also appreciate that it represents a “no-loss” scenario in the longer term, as much will be learned on how to use and manage dynamic circuits, on the role of such circuits in the broader picture of continental and transoceanic R&E networks, and on how to achieve better network performance as well as more efficient use of network resources by Internet2 and its partners both regionally and internationally. We hope you will share our vision, and agree that this proposal should move forward.   

With best regards,
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Harvey B Newman

Professor of Physics

    Principal Investigator  
       US LHCNet
    Member of the AOAC
    Chair, ICFA SCIC

    Chair, US LHC Users 
      Organization
    Vice Chair, APS Forum on
       International Physics 
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� The list of campuses currently foreseen includes:


   [list to be filled in]
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