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Device placement for deep learning operations is challenging
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> Devices
An Operation (eg., Conv2D, Add) @ how to get the optimal |A device (eg., CPU, GPU, FPGA)
have diverse speedups on many placement under have diverse speedups for many
different devices. diverse speedups? |different operations.

Limitations of existing device placement approaches

Existing approaches do not consdier

diverse speedups, and result in longer When consider the diversity,

total operation completion time (TOCT): we can get the Optimal:
Average speedup approach:

CPU

How to design a new diverse
speedup-aware approach?

ct(0p5,gpu)‘=‘0.1 5 et(op:sigpu); - wt(0pe,cpu)=0.5 Talos weight-speedup to support
: speedup diversity:

ws(ops) =

et(ops, cpu)
wt(ops + ct(ops) + et(ops, gpu) — maxPt(ops))

Op, ,: diverse operations

GPU,: diverse devices

“~~~» : placement decision for
Op,,and GPU,

Speedup similarity among Reducing 20-50% more  Only reassigning a few

deep Iearning models: TOCT - operations:
Two models Affinity value "\;
Bert+GoogleNet 0.14 ¢ 100-
Bert+Squeeze 0.17 5 R0)- == ASWM o
ResNet50+Bert 0.20 S 60 TSAM ~ 100-
AlexNet+SqueezeNet 0.29 - Talos Zz.
ResNet50+GoogleNet 021 < 40 - - o1
GoogleNet+SqueezeNet 0.32 = 20 7 o0 Z:Z;I;Z;Z Ag 15 ?
Bert+AlexNet 0.37 E 0 a £k 7o ' ' ' :
ResNet50+SqueezeNet 0.46 o ResNet-50 Goog}eNet ResNet-50 OResI\JIret-SO GOO%leNet ReSIiet's 0;
GoogleNet+AlexNet 0.53 M— QaueezeNet AlexNet  AlexNet - SqueezeNet AlexNet AlexNet ’
RestNet50+AlexNet 0.56 perations in different models

~ Operations in different models

See more in: https://github.com/dos-lab/talos |, "
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