MRI-R2 APPLICATION SUMMARY

Overview of things to keep in mind for Development category:
 -demonstrated need for new/upgraded instruments to provide enhanced

    or transformative use/performance, open up new areas of research/

    training, or have potential commercial applicability

Cite: LHC Data volumes, volumes per dataset, frequency of new releases, etc.

           In the context of the CMS and ATLAS computing models 
  -performance=accuracy, reliability, resolving power, throughput speed,

    sample capacity, operational flexibility, application breadth, 
Cite: 
o Circuits give predictable network capacity for users (with bandwidth guarantees);

o High throughput with existing tools for large sites with gridftp and many nodes; 
o Broadening via FDT and FDT/dCache or Hadoop and the foreseen hardware that give Tier3 sites and campuses entirely new capabilities. In the latter case (for campuses) the FDT server functions as a local cache.

user-

    friendliness, and/or new types of measurement/information gathering
Cite: 

o GUI for circuit provisioning, and monitoring

o Role of ML [this unclear here (due to NSF rules)] but still - ML provides complete real-time network, and endsystem profiling and loading as well as network monitoring
  -longer timelines involve design, construction, testing, commissioning so 

    that equipment costs are not the largest portion of the budget, and also

    are expected to involve greater risk for completion

  -described added performance of new instrument/expected impact on research

    community, and development of instrumentation that takes advantage of new

    opportunities enabled by investments in CI
o We need to understand how much the “investments in CI” are specific to the Teragrid. Otherwise site NSF investments in the Tier2s (also for ATLAS ?)
  -cannot combine individual new equipment in a new system, or profile the 

    purchase of an upgrade, or development of enabling technologies, devices, 

    products, or techniques
o Need a unified “system” concept and a conceptual diagram that provides a compelling case that what is being provided is a “cyber-instrument”.
1. Cover Sheet (NT/LH)

2. 1 Page Project Summary (HW, NT)

  -major research instrumentation description

   -type of research/training it will enable/make more tractable

   -activities that will result with this funding

   -intellectual merit/broader impact

3. 15 page Project Description (including figures/charts) – AL/EB

  a. Instrument location (1 sentence describing physical location)

· Instruments will be located at 23 U.S. campus and regional networks

  b. Research activities to be enabled (4 pp)

     1. Research/training/projects to be enabled with instrumentation w/ current/

          pending sources of project funding (2 pp)

· Intro  (1 para – short )

· High level “unified” diagram showing how sites with be enabled. Similar to Ultralight and PLaNets diagrams.

· ATLAS ( 1 para)

· Description of project

· CMS (1 para)

· Description of project

· LIGO (1 para)

· Description of project

· eVLBI (1 para)

· Description of project

· Other (1 para)

· Video conferencing

· Weather simulations

· Potential for new areas to arise

     2. Narrative or tabular description of personnel by research area, number and

         type (e.g., sr personnel, postdocs, grad students, undergrads).  Include only 

         those who will actively use equipment for research/training regularly.  Other 

         minor users  may be described w/ less detail (1 pp)

· Table with estimate of number researchers in ATLAS, CMS, LIGO, and EVLBI ( 1 pp)

3. Results from Prior NSF Support, including previous MRI support if PI/coPIs 

         have participated in NSF MRI awards  w/in past 5 yrs

        -If they rec’d prior MRI support, describe operations, maintenance, downtime

          and usage history on previously funded instrument (1 pp)

· DRAGON NSF Funding (1 para)

· OSCARS NSF Funding? (1 para)

· perfSONAR NSF funding? (1 para)

· Ultralight Linux NSF funding? (1 para)

· FDT funding? (1 para)

c. Description of Research Instrumentation and Needs (6 pp)

        -rationale for new instrumentation, design concept, and development strategy/

          methods to allow for evaluation of technical feasibility (so reviewers can 

          evaluate instrument capabilities and its likely availability of shared use)
· Design  (2 pp)

· Overview (1 para - .25-.5 pp)

· Equipment

· Network control/monitoring node  

· data transfer Node

· Switch

· Not all Tier 2’s need data transfer node, only need network control/monitoring node + switch

· Tier 3’s need all equipment

· Diagram of how nodes and switch fit together

· Node 1: Network Control/Monitoring node (1 pp)

· OSCARS description (.33 pp)

· Coordinates activities between multiple network domains for provisioning dynamic circuits

· Provides scheduling services

· Provides authn and authz capabilities for security

· Open and provides API for client integrations based on DICE protocol

· DRAGON description (.33 pp)

· System that provisions dynamic circuits on the local network

· Open and implements GMPLS protocol standards

· perfSONAR description (.33 pp)

· Infrastructure for sharing information related to performance monitoring between networks

· Uses a set of services and well-defined protocols to accomplish

· Open protocols enable to be integrated with existing diagnostic and visualization tools

· Node 2  (1 pp)

· Ultrlight Linux description

· FDT description

· Development (1 pp)

· Overview of development required

· Are their programming tasks covered by this grant?

· Packaging

· Hardware will be preloaded with software described above

· FTE mentioned in this graph will do packaging

        -preliminary preliminary results from existing equipment or appropriate

         calculations/models to indicate added utility/enhanced performance 

        (reliability, sensitivity, capacity, stability, resolution, signal-to-noise ratio

       -justify necessity/adequacy of new instrumentation for proposed research with

        reference to currently available instrumentation (3 pp –combined with bullet above)

· Circuits (1pp)

· What’s available?

· Deployed on backbones such as Internet2 DCN, ESnet,  JGN2, and USLHCnet but only 4 of N regionals and 2 US campuses have IDCs

· What we’ve observed

· Internet2 DCN statistics: number of circuits, avg bandwidth, etc

· CMS/LambdaStation example

· LambdaStation a CMS project

· IP link between UNL and FERMI saturates when CMS data transferred

· Offloading to circuit makes it possible to overcome saturating this link as needed

· Main point: Some limited use that’s shown utility but base is too small to maximize the value to participants currentlt

· What this grant will improve?

· This grant would expand deployment base thus expanding value for all. 

· Circuits subject to network effects: Value of a circuit is directly related to the number of sites one can reach. 

· Researchers will only use circuits if they can get to the sites where they need to send their data. 

· There are time and equipment costs in  deploying these instruments which creates deadlock situation where sites only want to deploy if another site(s) deploys. This grant alleviates those costs thus breaking deadlock situation where no one moves first.  

· Last mile issues

· Last mile: the initial and final leg of a network path that data must travel along the data path. This is generally a campus connected to a regional that provides access to national backbone. 

· Grant targets “end sites”: i.e. Tier 2 and Tier 3 sites where data transfers terminate. This grant puts dynamic capabilities at the edges.

· Monitoring (1 pp)

· What’s available?

· Sites specific monitoring (i.e. no perfSONAR)

· Sites have own monitoring systems and have informal or inconsistent ways of sharing informarion

· Deployment stats of perfSONAR but not the tool

· perfSONAR deployed at many sites (including ATLAS) but don’t have the tools to monitor dynamic networks (because they don’t have dynamic networks as described above)

· Dynamic networks are new because now network topology can be constantly changing 

· View of network at particular points in time very important because links come and go much more frequently

· What we’ve observed?

· perfSONAR useful where deployed

· Narrative on all DOE gov labs with monitoring have found issue

· What you get?

· Performance statistics on each network in path

· Need this because often the case circuit is fine on local network and problem occurs elsewhere. Diagnosing this can be difficult.

· Base set of tools such as network maps, etc for capturing circuit utilization, etc. 

· perfSONAR utlizations graphs

· Google map utilities

· Potential for integration into existing systems

· Data transfer (1pp)

· What’s available?

· FDT description

· UltraLight Linux description

· What we’ve observed?

· How has this helped people?

· Any test results?

· What you get?

· Large circuits only useful if you have equipment capable of using all bandwidth.

· Many sites don’t have capabilities

· i.e. Tier 3s

· Grant gives said sites capabilities

d. Impact on Research/Training Infrastructure (2 pp)

       -How project will substantially improve institution’s capabilities to conduct 

         cutting-edge research and its potential impact on infrastructure goals of

         participating organization (attraction of researchers/students, contribution to

         broadening participation by women, underrepresented minorities, and persons

         with disabilities in science)

       -How instrument will be used by students (including undegrads) and how

          student education will be enhanced (1pp)

· Attraction for researchers (.5 pp)

· Achieve network performance not possible with current instruments

· Greater network speed = greater potential for development of new experiments

· Attraction for students (.5 pp)

· Graduate research opportunities

       -Potential impact at national and research communities of interest, including

         enabling access by external users through physical access or CI, and uniqueness

         of instrumentation (1 pp)

· ATLAS/CMS (1 para)

· Tier 3’s without much hardware can get it with this grant and can participate in DCN

· Tier 2’s that have necessary data transfer hardware but no DCN can now get equipment to participate in DCN

· LIGO (1 para)

· Universities can use DCN to transfer LIGO data

· eVLBI (1 para)

· Universities can use DCN to transfer eVLBI data

· Other

· Potential for other areas like video conferencing or weather simulation to participate immediately

· New research area that need dynamic network capabilities will have immediate access at any site in the grant

   e.  Management plan (3 ppg)

       -Detailed management plans for design, construction, commissioning phases,

          including required personnel/anticipated costs in each project phase, risk 

          mitigation, knowledge of transfer upon completion

   
-Describe design, construction, and commissioning phases of project incl

        
  work breakdown schedule of project activities (composite tasks).  Include

        
  description of parts/materials, estimated deliverables, associated

     
  timelines, and anticipated cost per activity

  
-Describe technical expertise required/available to execute each activity.

          
  Describe organization of project staff and methods for assessing 

 
  Performance.  For each member, include description of responsibilities and


  Explain why position is necessary for completion of design/construction


-Assess risks associated with each activity and potential ways of mitigating 

 
  them and for re-analyzing/modifying project plan to keep it w/in scope,


  schedule, and budget


-Include plans for making instrument design available to other researchers


  (publications, transferring technology to other US academic/industrial or

 
  govt labs, and/or thru commercialization


-Include plans for operation/maintenance, including letter documenting 


  intent of organization’s commitment to operations/maintenance

4. References cited  (AL et al)

5.  Biographical Sketches (NT/LH)

6. Budget/Budget Justification (NT/LH)

     -Amount should be based on net price of instrumentation (including discounts)

     -Parts/materials needed for instrument construction, commissioning costs

       (including operations/maintenance) and direct/IDC associated with personnel

        involved directly with instrument development

     -All personnel costs must include description and explain why given position is

         is necessary (requests involving student support must justify project needs

         and training)

      -Travel is allowed for development work (excluding conferences and training)

     -Budget justification limited to 3 pages and should itemize sources of cost sharing

       and projection of availability

     -Include cost sharing (Line M) – may not include vendor discounts

7. Current/pending support for PI/CoPIs (NT/LH)

8.  Facilities, Equipment, other resources

9.  Supplementary Documents

     -Statement from SRO (NT) classifying performing organization as either non-PhD-

       granting, PhD-granting, or non-degree granting

    -1 page letter documenting organization’s commitment for operation and 

      maintenance of equipment

    -1 page letter document commitment for required cost-sharing

    -1 page LoC from collaborators

    -Proposals requesting funding to support postdocs must describe mentoring

      activities provided (1 page limit)

   -List of all partnering organizations

   -Relevant, itemized vendor quotes (encouraged but not required)

   -Statements from individuals on letterhead confirming collaboration – must

     follow MRI-R2 specified format

   -List of suggested reviewers

