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Researchers working with the Southern California Earthquake Center (SCEC), a NSF and USGS funded research consortium, are performing computationally intensive seismic hazard research with the goal of better understanding earthquake processes and reducing earthquake hazards. To support SCEC research, geoscientists and computer scientists working on the SCEC Community Modeling Environment (SCEC/CME) Project have developed a highly capable computational environment that includes high performance computing, large scale data management, grid-based middleware, scientific visualization tools, and collaboration tools.
SCEC researchers have used the SCEC/CME computational environment to perform several large scale simulations including wave propagation simulations (TeraShake), dynamic rupture simulations (TeraShake 2), and 3D waveform-based probabilistic seismic hazard curve calculations (CyberShake). Our experience using the SCEC/CME system to perform seismic hazard research has led us to develop a concept that we call computational platforms. We define a computational platform as a vertically integrated collection of hardware, software, and people that provides a broadly useful research capability. The computational capabilities of a platform are validated and reusable. Computational platforms help to preserve vertically integrated computational research capabilities developed on large scale cyberinfrastructure-intensive research projects.
We believe that the SCEC computational platform concept helps to capture several important and often overlooked aspects of scientific cyberinfrastructure. For example, the key to effective cyberinfrastructure for scientific research is integration between cyberinfrastructure specialties. Research groups like SCEC that utilized a wide variety of cyberinfrastructure must integrated diverse cyberinfrastructure specialties to perform their research. Our computational platforms preserve research capabilities after a significant amount of cyberinfrastructure integration has been successfully accomplished. 
Another idea that is essential to the SCEC computational platform concept is the significance of highly skilled people in computational science research. Many software and tool development efforts, including knowledge capture and semantic reasoning efforts, are trying to make it easier for researchers to use the powerful and complex computational tools now available. However, in our computational platform concept, we acknowledge the essential role of knowledgeable people, including computer scientists, in computational-intensive science. The implications of this are that the geosciences must find ways to attract and retain computer scientists to support geoscience research efforts.
In this presentation, we will discuss the SCEC computational platform concept and describe the existing SCEC platforms including the OpenSHA platform, the TeraShake platform, and the CyberShake platform. We will also outline some of the seismic hazard research that has been performed using these tools.
