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Abstract 
 

Scientific visualization is a fundamental data analysis technique for simulation-based research. 
Through 2-D and 3-D images, scientific visualization helps scientists explore, make sense of, 
and communicate data -- whether it is modeling a hurricane, tracing the arterial blood flow of a 
heart, or exploring a super massive black hole. High performance computing (HPC) systems 
capabilities are racing far ahead of users’ abilities to effectively visualize the data they produce. 
As petaflop systems produce simulation output of unprecedented scale, it is becoming 
unfeasible to move these data sets over wide area networks to visualization systems, and to use 
special-purpose visualization systems to interact with them. High-end visualization requires 
aggregating commodity technologies effectively, as HPC systems do now, and such systems 
need to be “close” to the data, sharing the same file systems. To fully achieve the scientific 
impact of these tera- and petascale systems, we need to improve the visualization capabilities 
for high end users. As with HPC, this requires scalable visualization tools that aggregate the 
capabilities of many compute nodes, while rendering the data close to the source to eliminate 
costly network transfers. In this presentation, I will outline issues and impediments to visualizing 
data at the petascale and will present strategies for solving them. 
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