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Introduction to NLP

Actually, this course is named “Deep Learning for Natural
Language Processing”

— Mainly focus on deep learning

The loading is very heavy!
— Algorithms + Mathematics + Coding

After the course, I hope you are familiar with conventional
deep learning strategies
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Beyond Human! -1

e The ImageNet
— 1000 classes

Classification Error
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Beyond Human! - 2

— AlphaZero
—— AlphaGo Zero
—— AlphaGo Lee
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Beyond Human! -3

SQUAD

The Stanford Question Answering Dataset

Rank Model EM F1

Human Performance 82.304 91.221
Stanford University
(Rajpurkar et al. '16)

1 Hybrid AoA Reader (ensemble) 82.482 89.281
Joint Laboratory of HIT and iFLYTEK Research

1 Reinforced Mnemonic Reader + A2D (ensemble 82.849 88.764
model)
Microsoft Research Asia & NUDT
2 Reinforced Mnemonic Reader (ensemble model) 82.283 88.533
NUDT and Fudan University
https://arxiv.org/abs/1705.02798
2 r-net+ (ensemble) 82.650 88.493
Microsoft Research Asia
2 SLQA+ (ensemble) 82.440 88.607
Alibaba iDST NLP
3 r-net (ensemble) 82.136 88.126
Microsoft Research Asia

http:/aka.ms/rnet



Beyond Human! -4

Tero Karras, Timo Aila, Samuli Laine, Jaakko Lehtinen, "Progressive Growing of GANs for
Improved Quality, Stability, and Variation,” in ICLR, 2018.
https://github.com/tkarras/progressive _growing_of gans 7



Joint the Trend!

« You can build your own architectures easily and flexibly

« Do not need to take care about the mathematics

— Gradient is computed by calling a function!

Keras <+ |DeicE:

TensorFlow
PYTSRCH

Qi@ 2 Berkeley Vision Project

A SCIENTIFIC COMPUTING FRAMEWORK FOR LUAJIT



One Framework to Rule Them All

7

Dr. Fei-Fei Li %

Chief Scientist of Al 4
Google Cloud

@Global Conference 2017

Star’tl.':f1 RN

Google: Facebook:
TensorFlow PyTorch +Caffe2

T .

“One framework

to rule them all” Research Production

Fei-Fei Li & Justin Johnson & Serena Yeung Lecture 8 - 151  April 27, 2017



GPU and TPU -1
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GeForce GTX 1080 Ti

NVIDIA TITAN Xp

TITAN V

Radeon Pro Vega 64

Quadro P6000

NVIDIA TITAN X

Radeon RX Vega

GeForce GTX 1070 Ti

GeForce GTX 1080

Quadro P5200

Radeon RX Vega 64

Radeon Vega Frontier Edition
Radeon RX Vega 56

GeForce GTX 980 Ti

GeForce GTX 1070

GeForce GTX TITAN X

Radeon Pro WX 9100

Quadro GP100

GeForce GTX 1080 with Max-Q Design

Quadro FP4000

14,948
13,809

13,697

13,655
13 308
————- | 7} 3,
—13,053
————————————————————— | 7 )} }
_________________________JpPIL
e — 1 2 192
S LSLSLJ‘TII—_—__ mranmmmi 1 BB 8
11,706
I 11 542
————- | | 5
—————————————————— ] | 77}
—— ] (15
i 10,694
10 875
e — 10 B32
i 1) 584

R U —————— ] Y 1

Price
(USD)

NA
$979.99
$1,200.00*
NA

NA
$4,808.00*
$1.200.00¢
$938.99
$795.00
$765.00
NA
$1,199.00
$999.99
NA
$699.99*
$649.99
$1,999.99*
NA

NA

NA

$962.94
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GPU and TPU -2

) Google Cloud Platform Q  search ConsoLE i (@
Why Google Products Solutions Launcher Pricing Customers Documentation Support Partners CONTACT SALES
RESINTL LI naycineL TPU Pricing Contents

Running T2T Transformer

Running Inception

APIs & Reference
All Reference Docs
Command-Line Reference
TensorFlow Reference
TPU API JSON Reference

Resources
All Resources
Troubleshooting and FAQ

TPU Pricing

Cloud TPU is currently available only in US regions. See the release notes for future updates. Virtual machine pricing

Pricing calculator
Pricing for Cloud TPU is $6.50 USD per TPU per hour. This price applies to all available regions in the Pricing example
United States. See the release notes for future updates on pricing options. What's next

Charges for Cloud TPU are calculated according to the following billing model:

s TPUs are charged in 1 second increments.

« If you pay in a currency other than USD, the prices listed in your currency on Cloud Platform
SKUs apply.

» All use is subject to the Cloud TPU quota policy.

Standard machine types

Monthly Hourly

Machine type Virtual CPUs Memory Price (USD) Preemptible price (USD)
n1-standard-1 1 3.75GB $0.0550 $0.0110
n1-standard-2 2 7.5GB $0.1100 $0.0220
n1-standard-4 4 15GB $0.2200 $0.0440
n1-standard-8 8 30GB $0.4400 $0.0880
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n1-standard-16 16 60GB $0.8800 $0.1760



Tentative Syllabus

Syllabus

Course Overview
3/7, 8 Introduction to Deep Learning
3/14, 15 Backpropagation
RJpAvIAS  Language Modeling and Word Embedding HW1 (python basics)
3/28, 29 Recurrent Neural Network
4/4, 5 Break
4/11, 12 Advanced RNNs
HW2 (MLP)
4/18,19 Break
4/25,26 Paragraph Embeddings
. HW3 (RNN)
5/2,3 Convolutional Neural Networks
5/9, 10 Advanced Structures
. . HW4 (CNN)
5/16,17 Generative Adversarial Network-1
5/23, 24 Generative Adversarial Network-2
5/30, 31 Special Topics HWS5 (GAN)
6/6,7 Special Topics
6/13, 14 Special Topics
6/20, 21 Break

6/27, 28 Final Project Demo



Tentative Grading

Homework: 75%

— 5 homeworks, each homework is 15%

Final Project: 30%

Instructor: Kuan-Yu Chen ([ 7iE5)
- E1-222-4

— kychen@mail.ntust.edu.tw

— (02) 2737-6377

— http://faculty.csie.ntust.edu.tw/~kychen/courses/2018_Spring DLNLP/
2018 _DLNLP.html

TAs: R, Sisds, RERT, BATTIE and 48 F4F (RB308-3)
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Reference

lan Goodfellow and Yoshua Bengio and Aaron
Courville, Deep Learning, MIT Press, 2016

— http://www.deeplearningbook.org/
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Book Signing at NIPS 2016

BRI A

.‘% Yoshua Bengio
W 2006z 2565

Book signing session at NIPS with lan
Goodfellow and Aaren Courville was a big hit. All
the Deep Learning beoks that MIT Press brought
were sold in just a few hours. Bestseller in Al and
our MIT Press contact says she's never seen that
kind of frenzy (well, for a scientific book, |
suppose) a2

P.S. NIPS itself is at an all-time high... 6000
attendees!

BEE

o > HE
OO #=H - lan Goodrellow FfiE{th 670 A,
18305 oH|E =
HIESHES

Wojiek Kryscinski Restock needed at
NIPS! Come on MIT Press!

#OmERE o
@ Carole Sicard Félicitations!!!
B OEEEE F
Yannick Pouliot Wsll sarnad!
B OEEER 5
@ Alexandre Lacoste Congrats! That's
amazing & . | wish they would have
better pradicted the nesds though
BOEEEE F

ﬂ Nicolas Chapados MIT Press Demand
Forecasting #FAIL. They should have
read my ICML paper &2

B omEeR O
Gélia Moréno Bravo, bravo!

HOEEREE F
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Questions?

kychen@mail.ntust.edu.tw
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