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1997258 , Garry Kasparov %47 Deep Blue

Deep BLue--1.4/7f, 32 N/ TLIESE
LSBT 1R, 1E/E11.38G FLOP/s

XTEEHRZE - Intel CPU i-7 109G FLOP/s
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* Click-Through Rate
Estimation (90s)

* Kernel trick: 1992
* Biological sequences * Symbolics Lisp

* Back propagation, 1982

Multil 1980s Machine
i ti t
WIHayer perceptron - Speech recognition ~ 1980s
* Origin: 1963 the mid-1970s
* Stratonovich 1960

* David Cox in 1958 * Perceptron,1958
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ZEEMET  HERLE SVM HMM ERAG

* Deep residual net He 2015
* GAN Goodfellow 2014

* GooglLeNet Szegedy 2014
* AlexNet Alex 2012

* D-AE Vincent 2008

* DBN Hinton 2006

* RBM Hinton 1999
* LSTM Schmidhuber 1997

* CNN Fukushima 1979
* RNN Grossberg 1973
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Real World
Simple Tasks
P Problems
Auto encodin D t
NEURAL NETS & rop outs
Residual Networks Generative Adversarial
Networks

* Deep hierarchies

* Feature learning

* Supervised/Unsupervised
* Feed forward/Recurrent

* Shallow network

* Feature engineering

* Mostly supervised learning
* Feed forward

Binary Networks
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Intel 80486 33MHz~50MHz, 120 H 24 E"

XTHEFEYT - BiE 4 x2.45GHz, 301024
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M Xeon ES5 W ArrialO FPGA
m Stratix10 FPGA m P40 GPU
" V100 GPU
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Iterative MapReduce
 EBF MapReduce e
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Iterative MapReduce

* EJRTF MapReduce
« ZEF hadoop/spark
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GoogleNet  ResNet (1000 +/£ )
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Dataflow model
- RENFT

ights:
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Iterative MapReduce
* EJRTF MapReduce

04

- RIGHIFT

1 weights: MatMul rdd —{ ReLU
data:
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Dataflow model ’

HEEN & KHFHF
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data workers shared model
partitions states
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shared workers  partitioned
data model states
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@» :data : model parameter .. | . operator
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o FTElUESERK - GAN
ERITINZE (GAN) 2 “ 20534 s8I g aEEaVAEIL" - Yann LeCun

Real images vs Generated images

Generative Adversarial Nets , lan Goodfellow , et al., 2014
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