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Tinker With a Neural Network Right Here in Your Browser.
Don’t Worry, You Can’t Break It. We Promise.

Regularization rate Problem type

Epoch Learning rate Activation Regularization
rer ski 000 656 .
) arr@@3drop_downarrderhdrop_downarrdéanedrop_downarréw_drop_down arrdlessicafiordown

HIDDEN OUTPUT

DATA FEATURES ad rer 2 =
Which dataset do Which properties Test loss 0.000
you want to use? do you want to Training 0.000
' foed in? ad rer ad rer EigE
1 neuron

1 neuron

S

Ratio of training to

neuron. Hol

- E0%
test data: 50% Lz to see it larger.
Noise: 0
L

Batch size: 10

—e

http://playground.tensorflow.org/
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Open Datasets for Deep Learning

MNIST. MS-COCO. ImageNet. Openimage. VisualQA. SVHN . Cifarl0,
Fashion—MNIST. IMDB. Twenty Newsgroups. Sentiment140. WordNet.

Yelp. WikiPedia. Blogger (B, 8. XA, 32, #H)

0000006002000 0 000
(VAN N 2 2 070V I N7 Dataset examples
2222932222222 222
3333833%53>3333333
Ut qagyg fadd s yd
FS558585 58556855 %
0 bbLobbbodéibeel
X777 77717T9012%2777
Y3 I REI P EPTTILC B
$99999%994949449 9

Who is wearing glasses? Where is the child sitting?
man fridge arms
2 Lid]

<

How many children are in the bed?
2

Is the umbrella upside down?
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this small bird has a pink
breast and crown, and black
primaries and secondaries.

e
motorbike
0.35 per

contemp sadness

disgust

— rinkl ¢ s+ (D lip corner tightened d u
i {Dnose wrinkling > i vl PRl bl Bl ®.mﬂﬂ pper

~@upper lip raised E 3 H one side of face :
1 H (@ losing focus in eyes

r+==-(@ slight pulling down
3 of lip corners.

anger surprise

pulied together i and together

feeePraised upper eyelids i'@‘"' glare

(@tensed lower eyelids

(3 narrowing of the lips

@lips slightly stretched
horizontally back to ears

Lie To Me
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(ImageNet ) BERICAMARTIETR M. BB RS

GoogleNet

ILSVRC 2014;3%

22ECNN
LeNet-5

ZFNet VGGNet
5ECNNiSE AlexNet © ILSVRC 2014 ResNet SqueezeNet
——— ILSVRC 20128%& ILSVRC 2013 B&E 1ORCNN ILSVRC 201535 AlexNetiEiLiSE
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- 1. MA (17, <)

-2, BiE (BB, &%)

— 3. JRTEHEZE (TensorFlow,Caffe, MXNet,
Pytorch) #B{EE% (OS, EF)

-4 i#%E (CPU,GPU,ASIC,FPGA,DSP, ...... )




ALER=KXEEE
REURRICRY ABC

AE%%(AIgorithmHB%ﬁE(Big Data)+CE (Computing Power)
+D{fls (Domain) +E¥f1E (Ecosystem)

) hidden layer 1 hidden layer 2 hidden layer 3
input layer
=
S H )
S b |
><7 N ,\\\ - =
& < 7 \ [
S Py '
X \\\\ AL 8
D <> us
.‘: RS 3 .
=—>
LR DHE )
A LSk

=i, STORAGE 2

U MLET SETS EUNRES & smean

==
ANALYTICS:

Agzix(Algorithm) B2iiE(Big Data)  c&71 (Computing Power)
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O Explosive Data Scale

Single
molecule?

Data Volume:
10X every 2 years

1,000,000,000

o 100,000,000 Massively p;ralle

= sequencing

S 10,000,000 ek

I sequen

». 1,000,000

@

Q

& 100,0000 ; Microwell

§ Y SeaUenciNg pyrosequenci StO rag e

-4 10,000

o Gel-based system 4X every 2 years
3 1,000-

8 caplliary sequencer

é 1004 First-generatio Processor:

<nd 2X every 18 months

I I I 1 I I 1 1
1980 1985 1990 1995 2000 2005 2010 Future
Year

The cancer genome, Michael R. Stratton, Peter J. Campbell & P. Andrew

Futreal, Nature 458, 719-724(9 April 2009) nature
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Ea:?* 4R M ngwc i MeSH Subject Category Hierarchy
sy SRS

+ Antogonists and Inhibiters
+ Blood Supply
? * Chemistry
+ Drug Therapy
+ Embryology
+ Epidemiology

preast and crown, and black
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FRAMEWORKS CLOUD ML SERVICES DEPLOYMENT
@unet o Pasonn wewdwe IS O [ §— . Ot

2. IEfREY R e

ORIZHEZS . mIZARE. ERY
& % j] LR -‘_J- % E r—

cuRAND

O A EHEZR < 8] B X 7l FRBx &

AmgX
Deep learning libraries Parallel Algorithm Libraries IWORAPH.
Accumulated GitHub metrics | PG
. Image and Video Processing Libraries NVIDIA Performance Primitives (NPP)
contrib + 10 i NVIDIA VIDEO CODEC SDK

172.29 I tensorflow/tensorflow NVSHVEM

89-78 — BVLC/Caffe Communication Libraries - - -
69.70 N fchollet/keras ‘m”'cu{m —

53.09 - dmlC/anet Deep Learning Libraries TensorRT
38.23 - Theano/Theano Partner Libraries NVIDIA DeepStream SDK
29.86 0 deeplearning4j/deeplearning4j

Microsoft/CNTK

torch/torch?

baidu/paddle

pfnet/chainer Programming

NVIDIA/DIGITS

tflearn/tflearn

pytorch/pytorch

L
h

Programming Model

Programming Interface
(C++ extension/Runtime Lib/Driver APf)
Parallel Thread Execution ISA (PTX)
PTX Interoperability
VIDEC CODEC SDK
CUDA Runtime APt
Deep lea ng libraries: growth over past three months ° CUDA Tool Kit =
Eictied
#1 107 _ tensorflow/tensorﬂnw #1: tensorfluw/tensarﬂow NVCC
#2: 89 N dmlc/mxnet BVLC/caffe
#3: 78 fchollet/keras A fchollet/keras CUDA-GDB
#4: 4 baidu/paddle ) dmlc/mxnet
#5: Microsoft/CNTK : deeplearning4j/deeplearningd] CUDA-MEMCHECK
#6: pfnet/chainer 3 Microsoft/CNTK
#7: Theano/Theano : tflearn/tflearn Neight

#8: deeplearningdj/deeplearningdj 5 baidu/paddile i s LS . Profiler
#9: tflearn/tflearn # Theano/Theano

#10: BVLC/caffe torch/torch? CUDA Binary Utilities
#11: torch/torch7 NVIDIA/DIGITS ¢
#12: NVIDIA/DIGITS pfnet/chainer

new issues from 2016-10-09 to 2017-02-10 ggregate metrics growth from 2016-10-09 to 2017-02-10

: 3 N tcnsorflow/tensort low #1: 54.01 SN tensorflow/tensorflow .
fchollet/keras SR fchollet/keras CUDA Libraries
dmlc/mxnet £ 5 dmlc/mxnet CuRAND
baidu/paddle H « BVLC/caffe 5
Microsoft/CNTK : . Microsoft/CNTK MJIPEG.
deeplearningdj/deeplearning4j H baidu/paddle NVIDIA Performal Primit NPP!
BVLC/caffe #7 deeplearningdj/deeplearning4j DA Pck e ! )
NVIDIA/DIGITS 5 Theano/Theano i ‘cuTENSOR
Theano/Theano . tflearn/tflearn —
tflearn/tflearn NVIDIA/DIGITS
pfnet/chainer . pfnet/chainer
torch/torch7 torch/torch?




2. wiFEsSWER (1986-2021)

Very Long Term History Programming Language Hall of Fame

The hall of fame listing all "Programming Language of the Year® award winners is shown

To see the bigger picture, please find below the positions of the top 10 programming langu: nas the highest rise in ratings in a yer.

positions for a pericd of 12 months.

Programming Language 2021 2018 2011 20 Year Winner
7]
C 1 2 2 1 2 = C
2018 o Python
Java 2 1 1 2
2017 e
Python &) ) 6 7 2016 % Go
C++ 4 3 3 3 2015 7 Java
Cu 5 4 5 g 2014 9 JavaScript
2013 7 Transact-SQL
JavaScript 6 7 10 9
2012 . Objective-C
PHP 7 6 4 4 o
201 7 Objective-C
R 8 16 M - 2010 ¥ Python
sSaL 9 - - _ 2009 % Go
: 2008 wC
Swift 10 15 - -
2007 5 python
Perl 14 9 7 5
2006 & Ruby
Ada 33 24 21 16 2004 i1 PHP

2003 8 C++



2. #mWITIES IEHEE(2002-2020)

TIOBE Programming Community Index

Source: www_tiobe com

30
25

20

Ratings (%
e

10
N L

ey e TR » - i
0 il - u—’-—-‘w_\ - -0 T
2002 2004 20086 2003 2010 2012 2014 2018 2018 2020
== C# == Visual Basic JavaScript m= PHF =R Groovy

= O = |ava Python C++
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ILSVRC 2014735
D N = R PAN s"lfn 22/ECNN
T o = I:I H '7,_\ }L. LeNet-5 AlexNet ZFNet VGGNet
SECNNER ILSVRC 2014 ResNet SqueezeNet
BFES=mas ILSVRC 2012E8&E ILSVRC 2013 E%E 19ECNN ILSVRC 20152E AlexNeti{bam

D ﬁ 1-I_ QA#% ?-IE y 1jtl\\\ kl\\\ - - oA Hfi<osus

O ESEEIFAYARR SIS N e S e e S e S S

1950 2006
Computing 1974 1985 1986 Deep
Machinery 1960 Backpropaga Boltzmann Restricted 1997 Boltzmann
1940 and ADALINE tion 1980 Machine ~ Boltzmann 19590  LSTMs Machines 2014
Dark Era Intelligence Widrow & Werbos (and  Neocogitron Hinton & Machine LeNet Hochreiter & Salakhutdinov GANSs
Until 1940 Alan Turing Hoff more) Fukushima Sejnowski Smolensky Lecun Schmidhuber & Hinton Goodfellow
| S { f |
! T —
1943 1958 1969 1980 1986 1986 1997 2006 2012 2017
Neural Nets Perceptron  XOR problem Self Hopﬁeld Multilayer RNNs Bidirectional Deep Belief Dropout Capsule
McCulloch & Rosenblatt ~ Minsky&  Organizing Network  Perceptron Jordan RNN Networks- Hinton  Networks
Pitt Papert Map John Hopfield Rumelhart, Schuster & pretraining Sabour, Frosst,
Kohonen Hinton & Paliwal Hinton Hinton
Williams

Made by Favio Vazquez
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BEFGPURINNERS BEFASICHINNE=S BEFFPGARINNIESS
NVIDIA P100--V100--A100 -DianNao E&4C sIntel+Altera DLIA
«Google TPU *Microsoft Catapult

EHFREBEI10 «Xilinx DeepHi
@ & Microsoft

+
Auviz Systems+
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O ISCA 2018, 2017 [E &= 2Z, John L. Hennessy#l David A. Patterson

“A New Golden Age for Computer Architecture:
Domain-Specific Hardware/Software Co-Design, Enhanced Security, Open
Instruction Sets, and Agile Chip Development,”

https://liscaconf.org/isca2018/turing_lecture.html
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{ Domain-specific language extensions and

02,

W

Domain data flow graph notation : !
Characteristics Application Model
HW Architecture design ICIRZHI —> Source-to-source mapper
odel
| 5 e Jason Cong
Virtual Prototyping / C/C++ code U C LA
// % ' |
Customized Customized C/SystemC i~ Analysis
: ; : . : C/C++ font end
Interconnection Computing Engine code Annotations A
UtoESL
High-level Synthesizer y Re?ohﬁg.urat'on e
optimization back end
(component based) _
it Customized Binary code for fixed and
Inter-con. RTL code for; {RTL code for i RTL code for target code customized cores
design ASP core | | Accelerators! | prog. fabric . .
A Adaptive runtime
HW Integration SW Integration
Prototyping

Source: J. Cong, V. Sarkar, G. Reinman and A. Bui,aCustomizable domain-specific computing"”, /E£EE Des. Test Comput., Mar.Apr. 2011.
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/A Paper Submission

FEHBNFLEEEREAS

(o ATESE) issions: 7737
A . Abstracts: 8843, full-paper submi
7~ . 5453 (~70.5%) student papers
F= TsER TETEFR HiEL
B Abstracts Submitted I Accepted
1 Asal AAA] Conference on Artificial Intelligence Anal
2 MeurlPs Annual Conference on Meural Information Processing Systems  MIT Press
3  ACL Annual Meeting of the Association for Computational Linguistics ACL
4  CWPR IEEE Conference an Computer Vision and Pattern Recognition  |EEE - 5000 3808
5 ICCY International Conference on Computer Vision IEEE g >ran 2571
1991 £149 .
i : 1406 n
6 ICML International Conference on Machine Learning ACM ) 90, 114 o I @ I - I o IR
7 lcal International Joint Conference on Artificial Intelligence Morgan l.- l- ..- .:<l: oS _701.6 S0175016 SU1STTE056
2010 2011 2012 0 2015
Kaufmann Year

CVPR 2020: F£RiH14675EFEAIEX ICML 2020 IK7Z1]499051%%5, R FA1088
IJCAI 2020HIKZI5147551%Fs, FH5928 AAAIl 2020 WE773718F5, FH15915
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* MLPerf results available = Al-Benchmark results available

Tech Giants/System — — IC Vender/Fabless -
* NNP-|

i « NNP-T/Myriad X/ |

Go g|e . 1PU (I@ EyeQ/May'F?GA |

* Edge TPU

'l\;{i;L1%_;E:J:IL KEStartup

Al Chip Landscape

— Startup in China —

Cambricon * MLU100/270/220

V0.7 Dec., 2019

Startup Worldwide
@ FPGA/cFPGA
. WsE 4
MAVE logiX DEFINIX.
Graphcore Processing in Memory
-G =
: |ARE NNA ‘ falleris
shabana . * GAINSOARD/
* Gaudi = Goya o lightspeear
HAILO % 5
« Hailo- 8 Optical Computing
~ blaize
Xplorer X1000 ‘ '[/
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