GLASSLAB (Graphics Learning and Smart Sensing Lab)

Data Science
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IS something big happening?
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TRENDING: Top Tech Conferences - BigData + Careers - Cloud + Consumer Tech - Project Man:

What the C-Suite Needs To Know About Dat:
= CIO Science
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Limited by the Environment
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Agricultural Revolution
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FIGURE 12.9 " World Population Size
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This graph shows the trend in population size on a global scale. Until 10,000 yBP and the advent of agriculture, population remained constant,
numbering less than 10,000,000 people. After the agricultural revolution, however, population skyrocketed.
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Limited by our muscles
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Industrial Revolution
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Limited by what we can calculate
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Computational Revolution
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Limited by what we can
understand
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Where Is this coming from?
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Throughout Human History
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Data difficult to collect and store
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Galileo’'s Hand-drawn Sunspots
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UltraHD video of the Sun 24-7
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From NASA SDO Wilcox Solar Observatory
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Flood of

50 > Multi-sensor Platforms

GOES 9,10,12 NASA Earth Observatorles SEY -1

NOAA-15,16,17,18 v . Jason-

LandSat 5,7 | ' - . Landsat 7

DMSP F13,14,15,16
Meteosat 6,7,8,9
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ENVISAT
Resourcesat 1
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RADARSAT-1,2
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METEOR-3
OKEAN

Feng-Yun
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Data

NASA Earth Observatories ™
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Every two days now
we create as much
Information as we did
from the dawn of
civilization up until
2003

Eric Schmidt, former CEO
Google, 2010
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Perfect Storm:
Big Data + Machine Learning
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Old Al: IBM 1997

@ Deep Blue vs. Kasparov chess matches

Deep Blue Garry Kasparov
IBM chess computer World Chess Champion

We know the rules.

22
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Playing Atari with Deep Reinforcement Learning

Volodymyr Mnih Koray Kavukcuoglu David Silver Alex Graves Ioannis Antonoglou

Daan Wierstra Martin Riedmiller

19 Dec 2013

DeepMind Technologies

Figure 1: Screen shots from five Atari 2600 Games: (Left-to-right) Pong, Breakout, Space Invaders,
Seaquest, Beam Rider

It learns the rules.
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A enlitic

What rules?
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IS this Important for science
and engineering?

25
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{_ PERFORMANCES RCE Xy, [ 7 EDITTRACE

NYC Playground Physics
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All: Driven by Data Science

Data dcience in Drug Discovery

Internet of Things ,
How Data Science-Driven Software is Eating the O m Marina Sirota. PhD

Connected World AP l\/‘,ﬁ Assistant Professor
‘: ‘- 7 (AT Institute for Computational
‘_/\" ie ’ Health Sciences
& \ “

Hadoop Summit, San Jose, CA

Liima 1Ntk

Ortnhar 22 015

A e Il Robot learns skills through trial and v
I d kel camerror, like you do

k- o Now mobile analytics
' g startups are hiring data
Y sclentists. Here's why

grossherg@cs.ccny.cuny.edu


mailto:grossberg@cs.ccny.cuny.edu?subject=

CHRIS ANDERSON MAGAZINE 06.23.08 12:00 PM

THE END OF THEORY: THE
DATA DELUGE MARES THE
SCIENTIFIC METHOD OBSOLETE

GOMPUTER PROGRAM SELF-
~ DISCOVERS LAWS OF PHYSICS

Detected Invariance

13 2 B + Tl L Am +m. o m.L.wm
’ {:>|. L Lmwomcostt) i)
1960L (m *m.Jcos ¢
O6m . cos

lllustration: Marian Bantjes R
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Host Competitions Scripts Jobs Community «

Q:Q MERCK Merck Molecular Activity Challenge

Be luell 'hu 16 Aug 2012 - Tue 16 Oct 2012 (3 years ago)

Help develop safe and effective
medicines by predicting molecular
activity.

Help enable the development of safe, effective medicines.

Deep Learning How I Did It:
Merck 1st place interview

Geoffrey Hinton

Computer scientist

grossberg@cs.ccny.cuny.edu
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Short Term: Scramble for Talent

/e, -
f ndeed "data science","data scientist"

one search. all jobs.  what: job title, keywords or company

Job Trends

Joly Trands "data science","data scientist" Job Trends
Job Postings Per Capita

Job Market Competition Scale: Absolute - Relative » Email to a friend

Job Trends from Indeed.com
—"data science" =—"data scientist" » Post on your blog/

Industry Employment Trends

Top Job Trends

1. HTMLS
0.04 -

MongoDB
i0S

Android
0.021

Mobile app
Puppet

Percentage of Matching Job Postings

Hadoop

©® N o o » W N

Jan'06 Jan'07 Jan'08 Jan'09 Jan’'l0 Jan'll Jan'l2 Jan'l3 Jan'l4 Jan'lS Giio
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The 11 hottest jobs on Wall Street in 2015

Inc. QSEARCH NEWSLETTERS FOLLOW  SUBSCRIBE
ENROLL NOW

»y Paul Clarke 2 April 201 = Inc.
“

The Top 5 Highest-Paying Tech Jobs in 2015

Want better WOrk"life balance? Here are'\lhich titles to target if you want to make over $100K in one of the world's fastest-growing industries.
jobs for you

By Sally French
shed: Oct 20, 2015 456 p.m, ET

Published
3227 [W179[8- [ wm 22

=l

Tech, social media jobs rank high

it):

Rank Job Title

Data Scientist

11. Data scientists

Big data is central to all the hot technology jobs outside of Wall Street currently, but it’s also
becoming increasingly important for financial institutions to get to grips with. Whether that’s hedge
funds grappling huge amounts of data on Twitter to make trading decisions or investment banks
shaking up their data analysis tools, data scientists are gradually becoming hot property in the
financial sector, according to one New York IT recruiter who did not wish to be named. Start
boning up on Hadoop and its related products.

JIVOOUTIYWWLD.LLITY.LUILIY.CUU
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What i1s Data Science?
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Algorithms
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Core Subjects
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Machine Learning

Linear Discriminant Analysis

KMeans

* o
»
- -

_ . *
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Clustering Problem

Data with fixed covariance

Classification Problem Regression Problem

Goal: Explore structure of data and make predictions
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Data Visualization
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Statistics

Global Average Temperature Vs. Number of Pirates
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Infrastructure for Big Data

Design Patterns
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Data Engineering

{ Gride to Public Data Mapping the World of Data Problems

Data :

Wranghﬁg )
with 1
Python»\_

Data Source
Handbook

O'REILLY" Q. than McCallum Jacqueline Kazil & Katharine Jarmul

Data Cleaning Data Transformation
e Tan Signal/lmage Processing
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Cities/Towns form a Network
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Who is closer to whom?
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INn Temp and Rainfall
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Who Is closer to whom?
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