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Why is this lecture&program
named “Data Science and
Artificial Intelligence“?*

*or: how to explain your parents, friends, etc. what you are studying at SIC



Buzzwords
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Data Science will cure Yl o Sas
all of your problems! ’
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will cure Yl T e
all of your problems!
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The TV shop:



“TV expert”

S

This model even has
HyperRay++Rendering!
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500Hz rather than
250HzZ
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The “Big Data“ shop:
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The leading NoSQL
Data Lake solution In the
cloud!

s “Big Data expert”
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Problem:
ambiguous communication
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MapReduce

NoSQL
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MapReduce

NoSQL



/ large data

MapReduce

/
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e translated to:

A
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Lost In Tra nslatlon
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Some Sexual Content
www. lost-in-translation.com

The new film written and directed by Sofia Coppola




clear communication:
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relational
algebra

relational
, elatio
algebra,

l.e. T, 0, X, ...
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relational
algebra

relational
algebra, <«—

l.e. T, 0, X, ...

He said:
“relational algebra“




Q translated to:

A

-
.




deep learning
knowledge representation
symbolic Al

machine learning
planning

NLP

robots

statistical learning
deductive databases
computer vision
logics
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,,COmpany circuit
X wants to solve —

problem Z using QN PGS

an Al \

computer science
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The buzzword bullshit landscape

relational

algebra large data Big Data

predicate

pushdown Data Science ML Al

relational Deep Learning
model NoSQL

data layout MapReduce cloud

cost-based
optimization

e EEEEE——
L few many o0

Hadoop

# meanings



advice: only use non-ambigous
terms In communication




Buzzwords as a Rorschach test

P v 7 "

= Buzzword




Can you spot the Al? _
It’s here!

Machine
Resource Monitoring
. Management
Configuration Data Collection Serving
Infrastructure
code Analysis Tools

Feature

. Process
Extraction

Management Tools

[Sculley et al. Hidden Technical Debt in Machine Learning Systems, NIPS 2015, Figure 1]



OK, if buzzwords do not
help, what is DSAI about?



Solution:

Define DSAI by typical
Applications and/or methods

In that space.
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DSAI Applications:



nature

\

THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE
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Traffic Sign Recognition Benchmark

[Traffic Sign Recognition with Multi-Scale Convolutional Networks, Pierre Sermanet and Yann LeCun]
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Text 2 Image

Text
description

This bird 1s red
and brown 1n

color, with a
stubby beak

n
256256 YA

StackGAN

The bird 1s
short and
stubby with
yellow on its

body

A bird with a
medium orange
bill white body
gray wings and
webbed feet

This small
black bird has
a short, slightly
curved bill and
long legs

[Han Zhang et al, https://arxiv.org/abs/1612.03242]

A small bird
with varying
shades of
brown with
white under the

eyes

A small yellow
bird with a
black crown
and a short
black pointed

This small bird
has a white
breast, light
grey head, and
black wings
and tail
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Truck drivers
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Cars as
selective
crowd-
sourcers




Software 1.0 vs Software 1.2

Progam code Progam code

“Software 2.0 https://medium.com/@karpathy/software-2-0-a64152b37c35



Software 1.0 vs Software 1.4

Progam code Progam code



Software 1.0 vs Software 1.7

Progam code Progam code



Software 1.0 vs Software 2.0

Progam code Progam code
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RADIOLOGY BUSIN ESS NEWS MAGAZIN rad | O I Ogy

FOR LEADERS NAVIGATING VALUE-BASED CARE

Al can differentiate between tuberculous, pyogenic spondylitis as well as
radiologists

September 10, 2018 | Michael Walter | Artificial Intelligence 4 o @ il

AI algorithm spots abnormal
chest X-rays with 90 percent
accuracy

D IAG N OSTI C September 19, 2018

by Thomas Dworetzky , Contributing Reporter

II\/IAGING

Artificial intelligence can determine lung cancer type
Tool also IDs genetic changes in each patient's tumor

Machine Outperforms Radiologists

for Staging Liver Fibrosis Using CT Spending for machine Iearning i

radiology expected to soar
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Al predicts risk of death from med|C|ne

heart disease more accurately
than experts

The machine learning model uses 600 variables with patient's

data whereas human-constructed models made predictions
based on 27, researchers say.

PUBLIC RELEASE: 21-SEP-2018

Al used to detect fetal heart problems

Sounding the Alarm: How Deep Learning Helps
Doctors Detect Pediatric Sepsis

12



Al detects 72 fast radio bursts from a distant,
unknown source

Machine learning technology can help astronomers identify signals
amidst the noise of the universe.

By Amber Jorgenson | Published: Tuesday, September 11, 2018

An artist’s illustration shows the signal from a fast radio burst zooming its way toward Earth.
Jingchuan Yu, Beijing Planetarium

physics

3



——

‘ - 'S sl . e v lenag M SRR \ . "".r-.
o 2 A e , o L5 e v ot o lelfp 7 Y i . > '&\\ i*“ D It At Hl ) “,'(V) ‘k"\ ¢
) g S y o » " e 2 A ’ » Al ’ £ : 24 et \q ‘& 'y : s ! _""‘ ." o : ] o : P
T - 1 : {veg o §

Repr -} 7 4 i a\ v | ~ \
gy 2= # %’ ' g v 4 # - ’ " g s 40 1 Ly 4 ! Yy 1/ B AR bt . g l " .y A ’ \ . 4
R A i WV : o AL Y vy v'.‘/?,' , rpasely 0t 1l 4 g { roAe w7l DNV 1T 4] " N WA J N Hr e I iy ‘ SR ARTS Sl Lk . \
> ’ wod ’ o ’,“y / y / 7 /| A ) : ¢ . ; W L ' e YT R e i L R .l SN (, / | \\ (\ .\\- Y 25
g o 4 M ) - iy i’ : ) o M 0 : ) 4 : - / ' Yil £/4 14 ! r A : M | ) ) \ \ \ 1 ]
g Wﬁ,/W//{,g L f{/, ,.//1 ,,/ o VAR ,),_;'av Rl Rl (7 L el T I YOG P M "‘j" ! A v ! : 1 il e ;q\, \\u\\\\\ . \\1
’,
e
-

/ , iyt A 5 I I '.
"1/ o B J ,’I/’f '.’ A ?7\ 7 / WY ) ¥ 114 ’ 4 AR A 4 AR i ‘ v L i ‘ "J") A 51"" ’l \‘ ' \ h : L) \
"y 4 \ / /.' . L7 / 4 e - . . i v  m e ’ A ‘ »’ . ".‘ - ‘v‘ : ‘/._ L y P! i f 2 [ { " g . ¢ J ‘! ”. ’{ ! ’l| LA:' J {‘ ‘ ) w .A ' I : ; ' A \ .\ .
J 4 " r i ’I {"' i’ 9 ’ /' L Y I‘ ! ) i | ) I . | Yy 4 i J ‘ i ’. " - ‘ p /) . ', \ + "‘l}ﬂ’ "‘r'ét!" J' « t ‘ . i gt ‘.\ *\\\ N ‘&\ A’
bt 4 71 7 /‘7,‘ : wve ! R '"« \ N R A
/ : o 3
/ ‘,,' " 3 ! ‘15

A
’ /
7 / g I
N4 " y 1 VL A
"4

]
T
r' |

\ - \
|: ny o\ 9 A \ e

oA !
‘r/_' L 1
: ) v/ A \
: Ay o \
”y ,'.’; A / ) 3 \\ | \

© tstockfcom guvgn‘demll\

!

:J’



http://istock.com
https://www.istockphoto.com/portfolio/guvendemir?mediatype=photography
http://istock.com
https://www.istockphoto.com/portfolio/guvendemir?mediatype=photography

Velocity (mm/s)

0.2

'
.:—-,.
A

o
N

&N
St

[ |
o
A

0.2

0

-0.2

T T l
Horizontal
(East/West)

T T '
Horizontal
(North/South)

T T '
Vertical
"

-

Seismology



Forecasting earthquake aftershock SelsmOIOgy

locations with Al-assisted science

Breaking Cascadia’s Silence: Machine Learning

Detecting earthquakes over a seismic network using Reveals the Constant Chatter of the Megathrust
single-station similarity measures

. Authors: Bertrand Rouet-Leduc'*, Claudia Hulbert'*, Paul A. Johnson'!
Karianne J Bergen ™, Gregory C Beroza

I Affiliation: Los Alamos National Laboratory, Geophysics Group, Los Alamos, New Mexico, USA

Locality-Sensitive Hashing for Earthquake Detection:
A Case Study of Scaling Data-Driven Science

Kexin Rong*, Clara E. Yoon', Karianne J. Bergen?, Hashem Elezabi-,
Peter Bailis*, Philip Levis*, Gregory C. Beroza*
Stanford University



The dark side:



utomatic warfare
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Global Mass-Survelllance
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