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Randorm Sampling of MNMIST

C3: 1. maps 16@10x10
C1: feature maps 54:f. maps 16@5x5

6@26x28 52: 1. maps .
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6@14x14 I' 20 ) FE:layor  OUTPUT

FullconAection | Gaussian connections
Convolutions Subsampling Convolutions  Subsampling Full connection

MNIST, Prof. Yann Lecun, 1998
FHH 1

=26 XILINX.



s
) &

mite container ship motor scooter

mite | container ship|  motor scooter
black widow | | feboat| | go-kart
cockroach amphiblan moped | |
tick fireboat | | bumper car
starfish drilling platform

K R I
grl e musnroom ry adagascar cat
convertible | agaric squirrel monkey
grille | mushroom | | spider monkey
pickup || jelly fungus elderberry | | uti
beach wagon gill fungus |ffordshire bullterrier I indri
fire engine | dead-man's-fingers currant howler monkey

oA ayill AlexNet for ImageNet
10004 k45 %%, 16000~CPU 16 Mk%4%, 249GPU

Andrew Ng & Jeff Dean, Google, 2012 Geoffrey Hinton, 2012
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Array active cycles
Useful MACSs in 64K matrix (% peak)
Unused MACs

Weight stall cycles

Weight shift cycles

Non-matrix cycles

RAW stalls

Input data stalls
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DaDianNao: 36MB eDRAM ShiDianNao: 256KB SRAM EIE:10.13MB SRAM

Source: Yunji Chen et al., “DaDianNao...”, Source: Zidong Du et al., Source: Song Han et al.,
Micro 2014 “ShiDianNao ...”, ISCA 2015 “EIE: ...", ISCA 2016

Unified Buffer Matrix Multiply Unit
for Local Activations (256x256x8b=64K MAC)

G : : ; 1 K TPU:28MB SRAM
. B =i Source: Norman et al.,
Host w Accumulators J - T = : s “In-Datacenter: .. .”, ISCA 2017
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Inter layer
data reuse

date reuse

Intra layer

Kernel _'..p’
Buffer,”

Front-end/
Control Unit

Tile size
= Buifer size

Input
Buffer

Output
Buffer

Input
Buffer
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Output
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Jaehyeong Simet al., “A1.4TOPS/W...”, ISSCC 2016

Conwolvers

Intermediate Data

Jiantao Qiu et al., “Going deeper...”, FPGA2016
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@ FPGA Simulation

A FPGA Test

B FPGA Product

@ ASIC(Digital) Simulation

A ASIC(Digital) Test

B ASIC(Digital) Product
GPU Product
ASIC(Mixed) Simulation
ASIC(Mixed) Test

100TOPs /W
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https://nicsefc.ee.tsinghua.edu.cn/projects/neural-network-accelerator/
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EDGE AND ON-PREMISES A CLOUD
Inference .}".‘ > 4 Tramning and Inference
\/ /X»
5]
Y/ °
Q. _ Detection/Classification Map Localization Vehicle Control Streaming to cluster
Al CAMERA NVR SERVER DRIVIS-Z\[I)VORKS
K
Sensor Fusion HD-Map Interfacing Scene understanding ADAS rendering
b . Egomotion - .
Segmentation | Path Planning solvers Debug Renderin
JETSON TESLA/ QUADRO DGX-1 ¢ (SFM, Visual Odometry) ¢ : ¢

Metropolis — Edge to Cloud

DeepStream in Security Industry DriveWorks in Automotive Industry

K| N mxnet w
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CUDA
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Biochips
Al PaaS — |
Edge Analytics — I'.
Autonomous Driving Level 5 =
Low Earth Orbit Satellite Systems —,
Edge Al @ Graph Analytics

Sxplanable Al @ AL H
V1 )

Personification —
Knowledge Graphs — : @ Next-Generation Memory
Synthetic Data —- O 3D Sensing Cameras

Light Cargo Delivery Drones —

Transfer Learning —._ @ Emotion Al
Flying Autonomous Vehicles —
Augmented Intelligence
MNanoscale 3D Printing —?
Decentralized Autonomous -

Organization @ DigitalOps

Generative Adversanal _ @ Adaptive ML
Networks -
Decentralized Web —

AR Cloud — o |mmersive Workspaces

A\ Autonomous Driving Level 4

Biotech — Cultured or
Artificial Tissua
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