Future Supercomputers

For the last 5 decades, technology has allowed us to double the number of transistors on a chip every 18 months. This increased transistor count has been used by computer architects to more than double the speed of high performance computers in the same time period. At the same time, there have been computer designs using multiple processors connected through a high speed fabric that can be programmed to work in a collaborative manner on the same problem. The fastest of those are called Supercomputers. Increased processor speed has been instrumental in the decoding of the human genome, or the design of modern drugs. In the future, supercomputers will be fundamental in order to understand the human brain, achieve personalized medical care, or drive projects like ITER and LHC to success.

For the last few years, the continued increase in the number of transistors per chip could no longer be translated into faster processors. Due to this limitation, current chips contain multiple processors. Following this trend, future supercomputers will be built from millions of general purpose processors, or processors with special purpose hardware like the Cell processor, graphics processors, vector processors, or FPGA.

The complexity to design and use future supercomputers built from millions of processors will be much higher than today. The only way to succeed is to build multidisciplinary groups that approach the problem as a whole. We require experts in applications, parallel algorithms, programming models, operating systems, runtime libraries, interconnection networks, and computer architects to work together so that future supercomputers continue being, next to theory and experimentation, the third pillar on which to advance science and technology.

