INntroduction and Course Overview

CS 584: Big Data Analytics
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https://www.domo.com/blog/2015/08/data-never-sleeps-3-0/
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4 \'’s of Big Data

It's estimated that

2.5 QUINTILLION BYTES

[ 2.3 TRILLION GIGABYTES ]
of data are created each day

40 ZETTABYTES

[43 TRILLION GIGABYTES ]

of data will be created by
2020, an increase of 300
times from 2005

The
FOUR V’s
of Big
Data

From traffic patterns and music downloads to web
history and medical records, data is recorded,
stored, and analyzed to enable the technology
and services that the world relies on every day.
But what exactly is big data, and how can these
massive amounts of data be used?

2020
Mgy, n

6 BILLION
PEOPLE

have cell
phones

Most companies in the
U.S. have at least

100 TERABYTES

[ 100,000 GIGABYTES ]
of data stored

WORLD POPULATION: 7 BILLION As a leader in the sector, IBM data scientists
break big data into four dimensions: Velume,

Velocity, Variety and Veracity

Modern cars have close to

The New York Stock Exchange Depending on the industry and organization, big

captures 1[]0 SENSURS data encompasses information from multiple
1 TB OF TRADE \ . ( that monitor items such as internal and external sources such as transactions,

fuel level and tire pressure social media, enterprise content, sensors and
INFURMATION ( mobile devices. Companies can leverage data to

during each trading session adapt their products and services to better meet

customer needs, optimize operations and
infrastructure, and find new sources of revenue.

Velocity

ANALYSIS OF
STREAMING DATA

By 2015

4.4 MILLION ITJOBS

will be created globally to support big data,
with 1.9 million in the United States

By 2016, it is projected
there will be

18.9 BILLION
NETWORK
CONNECTIONS

—almost 2.5 connections
per person on earth

T

As of 2011, the global size of
data in healthcare was

By 2014, it's anticipated
there will be

estimated to be 420 MILLION
150 EXABYTES WEARABLE, WIRELESS
[ 161 BILLION GIGABYTES ] HEALTH MONITORS

=

4 BILLION+
HOURS OF VIDEO

are watched on
YouTube each month

You

30 BILLION w P
PIECES OF CONTENT ‘ =
are shared on Facebook

every month

400 MILLION TWEETS

are sent per day by about 200
million monthly active users

L 4
»

¥

nﬁ%" »
£

1IN 3 BUSINESS
LEADERS

don’t trust the information
they use to make decisions

Poor data quality costs the US
economy around

$3.1 TRILLION A YEAR
i

21% OF
RESPONDENTS

W

in one survey were unsure of
how much of their data was
inaccurate

Veracity

UNCERTAINTY
OF DATA

Sources: McKinsey Global Institute, Twitter, Cisco, Gartner, EMC, SAS, IBM, MEPTEC, QAS

http://www.ibmbigdatahub.com/infographic/four-vs-big-data
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What is Big Data Analytics”

- Big Data: The Moving Parts

unsupervised learning

Increasing
Age & Maturity

social media analytics

sentiment analysis
quicker response to market trends
predictive modeling
dentifying real-time cost optimizations

I faster, more accurate decision '“.'ll"l"l;’.

better and more holistic R&D

network analysis

oo
visualization

autonomic supply chain management

Business
Objectives

simulation

From http://blogs.zdnet.com/Hinchcliffe
the growth of data will be exponential for the foreseeable future

| terabytes | petabytes | exabytes | zettabytes |

Tthe amount of data stored by the average company today
http://www.zdnet.com/i/story/60/39/001648/big_data the_moving_parts_large.png
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Current State of Machine Intelligence
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The Modern Data Scientist

TV - Sexiest job of the 21st
o s R oA A AT A, e Century (Harvard Business

hard. Finding people who understand who a data scientist is, is equally hard. So here is a little cheat sheet on who

MATH
& STATISTICS

e

Machine leaming

v Statistical modeling

Experiment design
Bayesian inference

Supervised learning: decision trees,

random forests, logistic regression

Unsupervised learning: clustering,
dimensionality reduction

Optimization: gradient descent and
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

Passionate about the business
Curious about data

Influence without authority
Hacker mindset

Problem solver

Strategic, proactive, creative,
innovative and collaborative

the modern data scientist really is.

PROGRAMMING ReVI eW)

& DATABASE

Computer science fundamentals
Scripting language e.g. Python

== - Data scientists who can make

discoveries while swimming in

MapReduce concepts
Hadoop and Hive/Pig

data are scarce

Experience with xaaS like AWS

w
w
w
w
W
% ¢
w
2% 4
2% 4
¥

COMMUNICATION

sl - | arge portion have graduate
management
level degree
Visual art design

R packages like geplot or lattice

Knowledge of any of visualization
tools e.g. Flare, D3.js, Tableau

http://www.marketingdistillery.com/2014/11/29/is-data-science-a-buzzword-modern-data-scientist-defined/
CS 584 [Spring 2016] - Ho



http://www.marketingdistillery.com/2014/11/29/is-data-science-a-buzzword-modern-data-scientist-defined/

Course Objectives

- Learn about the various technigues to analyze big data

Present and lead class discussion for at least one of the
oapers listed in the schedule

|[dentify strengths and weaknesses In existing research
via written critiques (reviewer practice)

- Develop your portfolio of projects for internships and jobs
(can result in a potential paper)
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Course Overview

+ Scalable machine learning and data mining algorithms
- Large-scale optimization technigues
- Random projections and hashing
- Streaming and sketching algorithms
- Distributed matrix factorization
- Tensor factorization

- Webpage: http://[joyceho.qgithub.io/cs584-s16/index.html
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About Me

- Undergraduate / MEng from MIT

- PhD from University of Texas at Austin

- Research interests:
- Data Mining / Machine Learning
- Healthcare Informatics

- Email: joyce.c.ho@emory.edu

- Office Hours: Tues/Thurs 1-4 pm @ MSC W414 or by appointment

- More information: http://joyceho.qithub.io
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Course Format

- Structured more as a seminar course

First few weeks of class, traditional lecture format with
slides posted the night before online

- Afterwards, will move towards class presentations (with
some lectures sprinkled in between) where 1 (or 2)
student leads

- Cover approximately one paper per class
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Class Presentations

Each student should at least skim the paper before each
class for better discussions

- One or two students lead the class discussion

-+ Submission of slides at least two days before your
presentation is scheduled

Meet with me to discuss your plan ahead of time so we
can iterate at least one

- (Can use slides that may already exist for the paper
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Course Project

- Work Iin groups of 2-3

- Emphasis on public data sets (e.qg., Kaggle competitions,
MovielLens, KDD Cup, etc.)

- Open-ended: almost anything will work as long as it
relates to data mining and machine learning

- Project proposal due by spring break for feedback
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Grading

Class Presentation

Paper Reviews

Course Project

Participation

25%

15%

45%

15%
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LET'S SOLVE THIS PROBLEM BY
USING THE BIG DATA NONE
OF US HAVE THE SLIGHTEST
IDEA WHAT TO DO WITH

-f L(,)

® marketoonist.com




