IRNC:ProNet:
DYNESTAR - A Dynamic Network System for Transatlantic Research
Project Summary 

Caltech proposes, together with CERN, US LHCNet, Internet2, National Lambda Rail, ESnet and their major regional and state network partners throughout the US, the European National Research and Education Networks (NREN) and associated projects such as Geant-3 as well as partners in Latin America (RNP, ANSP), to deploy and develop the DYNESTAR hybrid network, the first fully resilient, dynamic high performance transatlantic optical network for data intensive science. A focus of DYNESTAR will be to support the long-distance multi-terabyte scientific data flows generated by the LHC program, in particular those generated by the data analysis operations of the university-based Tier2 centers. DYNESTAR will also serve other leading programs in data intensive science, including LIGO and its European partners at EGO, the Virtual Observatory and large scale sky surveys, leading international eVLBI projects and the broader scientific community through the use of standard (IDC-based) dynamic circuits. 

By integrating the emerging standard protocols and software for dynamic circuit provisioning and scheduling, in-depth end-to-end network path and end-system monitoring, and higher level services for management on an intercontinental scale, DYNESTAR will allocate and schedule channels with bandwidth guarantees to classes of prioritized data flows with known bandwidth requirements, enabling scientists to utilize and share network resources effectively.

We are requesting funds from the NSF IRNC program for transatlantic links that are the key to success of DYNESTAR: initially two OC-192 links in 2010, to connect to, and interoperate with, existing and emerging infrastructure funded and managed by Translight, Internet2, SURFNet, RENATER and other European NRENs, as well as the European Commission in the context of GEANT3.  By leveraging the existing network infrastructure and unique economy of scale across the Atlantic of US LHCNet, and Internet2, NLR and ESnet in the US, DYNESTAR as a whole will initially consist of a resilient mesh of approximately 8 transatlantic and 8 continental OC-192 links in 2010. As the DYNESTAR bandwidth roadmap progresses and adapts to the next-generation of 40 Gbps and 100 Gbps network technologies, the NSF-funded part of DYNASTAR will reach an estimated 160 – 200 Gbps of transatlantic bandwidth by 2014. This will complement the bandwidth planned by 2014 in the US LHCNet roadmap, whose main focus is support for Tier0 and Tier1 operations, and the use of 100G links in the US and in Europe provisioned by the R&E network partners mentioned above by that time. 
DYNESTAR will use Internet2’s, ESnet’s and US LHCNet’s field-proven dynamic circuit technologies to provision its footprint with an integrated mesh of fully resilient virtual circuits, resulting in an expected network up time (based on 5 years of operational experience) in excess of 99.99%. DYNESTAR will use Internet2’s ION service and transatlantic IDCs across US LHCNet, with extensions over regional and state networks to US campuses, as well as international extensions over GEANT3 and the NRENs (using the AutoBAHN service), as well as Asian (SINET3) and Latin American (RNP and ANSP) R&E networks supporting dynamic circuits. 

In addition to dynamic circuits, DYNESTAR will support peerings among ESnet and Internet2 in the US, and GEANT3 in Europe, to provide general purpose connectivity connecting US and European sites including Tier3 sites serving individual physics groups in both Europe and the US. DYNESTAR will leverage the network infrastructures of the Internet2 and NLR communities, ESnet to the DOE-funded HEP labs, and GEANT3 as well as the NRENs’ cross-border dark fiber links to reach the Tier2 and Tier3 sites and other end-points in Europe.  

DYNESTAR will build on existing key open source software components that have already been individually field-tested and hardened in part by the PIs: the Internet2 DCN Software Suite (OSCARS/DRAGON), perfSONAR, the UltraLight Linux kernel, FDT, FDT/dCache, and FDT/Hadoop, and the PLaNetS dynamic circuit and monitoring services. The system will also support standalone services and field-proven high throughput applications targeted at individuals and small groups that will enhance the capabilities of research scientists working on many other data intensive programs in science and engineering from campuses across the U.S. and Europe.

DYNESTAR will deliver these capabilities to the broader scientific community at all the campuses served by coupling circuit provisioning, data transport and end-to-end monitoring services to their grid-based analysis systems. Leading examples are the physics analysis and data handling systems now in use by development in ATLAS [u1] and CMS [u7], helping them to meet near-term Grid analysis milestones and greatly improve the performance observed in data analysis operations. DYNESTAR will also amplify and broaden the capabilities of projects like the Open Science Grid (OSG) [u41]. 

Caltech/USLHCNet is an active partner in the DICE
 collaboration. It contributes to the definition and implementation of the common control plane, the operations guidelines, and common service portfolio and policy decisions. Furthermore, Caltech is an active member of GLIF
, working together on the common lightpath exchange and control plane. DYNESTAR will connect to the Open Lambda Exchanges including StarLight/TransLight in the US, and CERNLight, Netherlight, Northernlight, CzechLight, UKLight  and the planned MarseillesLight in Europe, as well as other exchange points overseas.  

… 

Intellectual Merit: The deployment of DYNESTAR, though its groundbreaking character as the first transatlantic multidomain hybrid packet- and circuit production network system aimed at data intensive science, and its complementary capabilities supporting general purpose networking at layers 2 and 3 with an u8nderlying resilient layer 1 mesh-protected infrastructure, combined its unprecedented level of network capability in handling large data flows and realtime data streams, will represent a watershed in the history of R&E networks as well as global collaboration.  
Broader Impact: Future science programs in HEP, astrophysics and gravity wave physics, and other data intensive disciplines, will be facilitated by DYNESTAR’ technologies and worldwide network partnerships. Working with CHEPREO and similar E&O efforts targeting under-served communities both in the US and overseas, DYNES will reach a wide variety of students at collaborating institutes including underrepresented groups and minorities. This will lower the barriers, and enable individual graduate students, undergrads, postdocs and faculty to use DYNES to achieve high throughput in support of their research in many data intensive fields.

































� Originally, DICE stood for DANTE, Internet2, Canarie, ESnet. Caltech/USLHCNet joined in 2008.


� Global Lambda Integrated Facility, � HYPERLINK "http://www.glif.is" �http://www.glif.is� 





