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Data movement will dominate everything!

Hierarchical Power Costs

Data movement is the dominant power cost

6 pJ !
Cost to move data 1 mm on-chip
m Typical cost of a single floating point operation

m Cost to move data 20 mm on chip

250 pJ Cost to move off-chip, but stay within the

package (SMP)
2000 pJ s
Cost to move data off chip into DRAM

~2500 pJ Cost to move data off chip to a
neighboring node
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Hierarchical Power Costs

Data movement is the dominant power cost
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256-bit access
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Cost to move data off chip into DRAM Source: NVIDIA

~2500 pJ Cost to move data off chip to a
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Data movement will dominate everything!
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Energy efficiency is the new fundamental
limiter of processor performance,
way beyond numbers of processors.
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The Future
of
Microprocessors
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hierarchies and new types of interconnect tailored for locality and tlestend on
sophisticated software to place computation and data so as to minimize data moverdant
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