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Abstract: As transistor sizes continue to scale, we are about to witness stunning levels
of chip integration, with 1,000 (simple) cores on a single die, and increasing levels of die
stacking. Transistors may not be much faster, but there will be many more of them. In
these architectures, energy and power will be the main constraint, efficient
communication and synchronization a major challenge, and programmability an
unknown.

In this context, this talk presents some of the technologies that we will need to deploy to
exploit these architectures. Cores need to flexibly operate at a range of voltages, and
techniques for efficient energy use such as power gating and voltage speculation need
to be widespread. To enable data sharing, we need to rethink synchronization and
fence hardware for scalability. Hardware extensions to ease programming will provide a
competitive edge. A combination of all of these techniques ---and additional disruptive
technologies—are needed.
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