Target Applications: In partnership with the Open Science Grid (OSG)[u20], UltraLight[a16], [a15]and DISUN [u5] , we will deliver these capabilities to high energy physics (HEP), gravity-wave physics, astrophysics and, radio-astronomy communities by closely coupling PLaNetS to the Grid-based physics production and analysis systems under development in ATLAS [u1] and CMS [u29].  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 observed in data challenges. Working in partnership with NSF’s DISUN project, the Large Hadron Collider (LHC) [u16] groups operating Tier1 and Tier2 centers will be able to greatly enhance their ability to transport data among their sites, in a strategically managed, fair-shared and policy-driven manner, thereby greatly increasing their ability to harness their computing and storage resources for data analysis, and scientific discovery. 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 several magnitudes higher than previously attainable.
C.1.1 NVO: Astrophysics and Computing Challenges. 
The next decade will witness the completion of several new and massive surveys of the Universe.  These surveys span the whole electromagnetic spectrum from X-rays (ROSAT, Chandra, and XMM satellites) through optical and ultraviolet (SDSS, GALEX, LSST surveys) to measurements of the cosmic microwave background and radio (WMAP and PLANCK satellites).  It is only when these datasets are combined – collating data from several different surveys or matching simulations to observations – that the full scientific potential is realized; the scientific returns from the total will far exceed those from any one individual component.  The Palomar-Quest sky survey produces 50 Gbyte each clear night, and newer surveys will be coming online in the next few years (Pan-STARRS[u21], LSST[u15]) that are expected to raise this to tens of terabytes per night. 

With the advent of event-based astronomy, the demands on the computing system grow, as the astronomers want to be notified of changes in the sky within minutes of a Gamma-Ray Burst or supernova, meaning that the pipeline must be able to meet these real-time requirements.  Other pipelines build derivative products that can be used for mining. The Hyperatlas project [a21] is an infrastructure to deliver image data in uniform projections and wide mosaics, so that images from different times or wavelengths can be jointly mined.
