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Custom scenarios: cloud, mobile
Custom algorithms: CNN, RNN
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Bottlenecks:

Great model for industry!

new ¢ = ¢ * sigmoid(f + 1.0) +
< sigmoid(i) + tanh(j) >
new h = tanh(new c) * sigmoid(o)
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Hardware trend: heterogeneous devices with various accelerated libs

GPU-based:
nvidia cuDNN
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FPGA-based:

ASIC-based: Google TPU
Intel Nervana
Cambricon

rosoft Brainwave

--------l

f
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
|

Optimization Mapping
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c * sigmoid(f + 1.0) +
< sigmoid(i) + tanh(j) (
tanh(new _c) * sigmoid(o)
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Optimization Mapping Module

Original dataflow graph
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Key challenges, technologies, results

Intermediate representation without ambiguity

Dynamic subgraph matching

Input tensor

Key insights

Isolate “deep learning expressions”
from “customized optimizations” for
ad-hoc hardware and scenarios

Refactor-free to apply customized
optimization for performance

Preliminary results
- Implemented as an optimizer in Tensorflow
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- Inputs of operator are limited
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