C.1.1 Virtual Observatory: Astrophysics and Computing Challenges. 
Astronomy continues to generate data with an exponentially growing rate, with a doubling time of ~ 1.5 years.  As of the mid-2009, there are a few PB of data on astronomical archives world-wide, and the data generation rate is a few TB/day.  This trend will continue: the next decade will witness the completion of several new and massive surveys of the Universe, in addition to the ongoing analysis of the data already in hand.  New surveys will span the whole electromagnetic spectrum from (-rays and X-rays (e.g., Fermi, Chandra, and NuStar satellites, among others) through the optical and ultraviolet (GALEX and JDEM satellites, many ground-based surveys), IR (e.g., Spitzer, Herschel, and WISE satellites, UKIDSS and VISTA ground-based surveys), to measurements of the cosmic microwave background and radio (WMAP and PLANCK satellites, and a number of ground-based instruments, including eVLA, LOFAR, ATA, and SKA prototype arrays). 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.
One area of a particular growth and interest are synoptic sky surveys, which cover the sky many times, looking for moving (e.g., Earth-crossing asteroids) or variable objects (e.g., Supernovae, and other types of cosmic explosions).  The current examples include the CRTS and PTF surveys, which produce ~ 0.1 TB/night, the soon-forthcoming Pan-STARRS and SkyMapper surveys (~ 1 TB/night), to the LSST (~ 30 TB/night).   Real-time detection and follow-up of transient events discovered by these surveys poses special challenges.  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 (-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, including on-demand computed data products from the existing distributed archives.
