Today’s Processors

 Cores are extraordinarily inefficient
— High freq., deep pipeline, speculation, caching
— 950 pj in ALUs, 400pj in overhead
« Memory is far away
— 100s of cycles
— 500 pj to fetch 32-bit word
* Optimized for single-thread “arbitrary” programs

Opportunity 1 : Applications
e Modern applications are highly concurrent
e Offloadable

o Have many parts that don’t need high single-thread
performance

e Caching doesn’t do well anyway!

Opportunity 2: 3D stacked memory

HMC (Micron & others): high bandwidth, low latency,
and low power to move bits
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Opportunity 3: “Economics”

e Moore’s law dead, Dennard scaling dead

e Conventional approaches or “traditional”
technology scaling provides no improvement

e Economics of new chip design can be
tolerated
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(a) Execution flow for MPU applications
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(b) MPU-based Key-Value store

(c) Key-Value store application kernels




