FuriosaAl
Z{CItH HEAL
o

oo M



Ra
OX

A (Neural Network

Signals from other neurons

Signals to

Dendrites from
other neurons

Input
Function

— @

Activation
Function

Output

Output

v

Links



Y

(Label)

Dog

2t (Deep Neural Network)

X T() - X Tl Tz T3
(Feature/lmage)  (Input Layer)  (Hidden Layer 1) (Hidden Layer 2) (Hidden Layer 3)

- T, =7
>\ (Output Layer)

https://www.ibm.com/blogs/research/2019/06/deep-neural-networks/
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Autonomous Car

Vision Server/8k TV

Manufacturing Robot

Intelligent Camera

Medical Imaging Equipment
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Tesla Full Self Driving Chip
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14nm FIinFET CMOS
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250 million gates
6 billion transistors
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Google TPU Edge
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Edge TPU Module (SOM)

NXP i.MX 8M SOC (Quad-core Cortex-A53, plus Cortex-M4F)

Google Edge TPU ML accelerator coprocessor

Vivante GC7000 GPU

Cryptographic coprocessor

Wi-Fi 2x2 MIMO (802.11b/g/n/ac 2.4/5GHz)

Bluetooth 4.1
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64 2nd -gen TPUs

11.5 petaflops
4 terabytes of memory
2-D toroidal mesh network
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S invested in startups
Horizon Robotics: 1,000 M
Graphcore: 200 M

Wave Computing: 86 M
Habana: 75 M

Cerebras: 60 M

Groq: 60 M

Mythic: 40 M
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Object Detection 2= FPGA X|2l
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Naver ()4

Dream | Shelter | Charity
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http://blog.naver.com/greatajou
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Scale of Storage

ﬁo Mobile Model

@ Speech/ Vision/Translation High Accuracy Model

% Recommendation Systems
@ @ @ Mixture of Experts
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Scale of Model Diversities

. Perceptron (P)

. Feed forward (FF)

. Radial Basis Network (RBF)

. Recurrent Neural Network (RNN)

. Long/ Short Term Memory (LSTM)

. Gated Recurrent Unit (GRU)

. Auto Encoder (AE)

. Variational AE (VAE)

. Denoising AE (DAE)

10. Sparse AE (SAE)

11. Markov Chain (MC)

12. Hopfield Network (HN)

13. Boltzmann Machine (BM)

14. Restricted BM (RBM)

15.Deep Brief Network (DBN)

16. Deep Convolutional Network (DCN)

17. Deconvolutional Network (DN)

18. Deep Convolutional Inverse Graphics
Network (DCIGN)

19. Generative Adversarial Network (GAN)

20. Liquid State Machine (LSM)

21. Extreme Learning Machine (ELM)

22. Echo state Network (ESN)

23. Deep Residual Network (DRN)

24. Kohonen Network (KN)

25. Support Vector Machine (SVM)

26. Neural Turing Machine (NTM)
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Scale of Services

Connected End points Fog / Edges Cloud | Data Center
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loT Gateways,
On-premise Processing base stations




Challenges
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TensorFlow O PyTorch  Caffe e



Algorithms

Deep Learning
Framework

Architecture

Implementation t_/

Verification

Compiler

Runtime & System SW




Dream Team



