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Energy Is Real Limit of Al
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8 ways artificial intelligence is going to
change the way vou live, work and play in
2018
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30 GFLOPS / Watt (32-bit Float)
AMD Leverages LPYC And Vega To Cram 1 Petal’'LOP
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15.1 GFLOPS / Watt (64-bit Float)
IBM's Power9-Based AC922 System Designed

for Al Workloads

Depariment of Energy

Oak Ridge National Laboratory Launches
America’s New Top Supercomputer for
Science
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America’s new supercomputer beats China’s fastest
machine to take title of world’s most powerful

China’'s Next Supercomputer May Spoil America’s
Plans to Retake TOP500 Crown

Michaal Feldman | January 29, 2018 16:00 CET
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IBM Power Systems For Al and Big Data: Aimed at the

Enterprise
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Your search for the
right IT infrastructure
for Al is over

Deep-Learning for the Enterprise

sumit Gupta
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IBM Cognitive Systems
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2k Where does the energy go?
2k How efficient is it really?
sk Can we do better?



summary

e 2X — near-data processing

280mm = 11 inches

SoC package

¢ 1.6x — SO0C/DRAM 3D
layout/package co-design

e 1.6x — vector accumulator

- " " N /)
- best consumer
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GPUS AND THE FUTURE
OF PARALLEL COMPUTING
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Data-Streaming Architecture
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Data-Streaming Architecture
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Vector Accumulator Architecture

SRAM main memory DRAM main memory DRAM main memory
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Vector Accumulator Architecture

= - e O W= T DRAM main memory
ecocloud SYNERGY VW 3 er.. 10.9pJ x 2 5%
Block floating-point DNN training 1‘%’1;3 o il

Mario Drumond
Tao Lin
Martin Jagg
Babak Falsafi

MSR Contact: Eric Chung Qamz-m

‘Research February 207, 2018 .(Pﬂ-

Custom arithmetic for DNN  ecocloud Block floating-point (BFP) for DNNs  ecocloud

n EPFL r

Prior work shows mixed results Compromise between fixed- and floating-point

= Half-precision floating-point (FP|6): = Limits range of values within a single tensor
= |Ox worse area/power than fixed-point " Wide range of values across tensors

" Fixed-point: = Dynamically pick quantization points
" Limited range
= Complex techniques to select quantization points

v" Dot products in fixed-point
X Other operations degenerate to floating-point (FP)

= Quantization points are static

Key observation:
= L arge fraction of DNN computations appear in dot products

Custom arithmetic for dot products is enough Great candidate for custom DNN representation
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Key idea: leverage
on-chip and off-chip
coherence networks

Dragonfly Network
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Conclusion

DOE POV: Power is limiting factor

e 2X — near-data processing
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