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RTFM you must



Announcements

A0 finalized for all sections

CS 431/631 Only: If you want a challenge, you may elect to do all of the 
CS 451 assignments instead of the six CS 431 assignments.

This is a one-way road.No switching back.



Agenda for Today

Why big data?
Hadoop walkthrough



Why big data?
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Source: Wikipedia (Everest)

Why big data? Science
Business
Society



Emergence of the 4th Paradigm

Data-intensivee-Science
Maximilien Brice, © CERN

Science



Maximilien Brice, © CERN



Maximilien Brice, © CERN





Source: Wikipedia (DNA)



GATGCTTACTATGCGGGCCCC

CGGTCTAATGCTTACTATGC
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Subject 
genome

Sequencer

Reads

Human genome: 3 gbp
A few billion short reads 
(~100 GB compressed data)



Business
Data-driven decisions

Data-driven products

Source: Wikiedia (Shinjuku, Tokyo)



An organization should retain data that result from carrying 
out its mission and exploit those data to generate insights 
that benefit the organization, for example, market analysis, 
strategic planning, decision making, etc.

Business Intelligence



In the 1990s, Wal-Mart found that customers tended to buy 
diapers and beer together. So they put them next to each 
other and increased sales of both.*

This is not a new idea!

{ƻ ǿƘŀǘΩǎ ŎƘŀƴƎŜŘΚ

More compute and storage

Ability to gather behavioral data

* BTW, this is completely apocryphal. (But it makes a nice story.) 



a useful service

analyze user behavior 
to extract insights

transform insights 
into action

$
(hopefully)

Google.Facebook.Twitter. Amazon.Uber.

data sciencedata products

Virtuous Product Cycle



Source: https://images.lookhuman.com/render/standard/8002245806006052/pillow14in-whi-z1-t-netflixing.png



Source: https://www.reddit.com/r/teslamotors/comments/6gsc6v/i_think_the_neural_net_mining_is_just_starting/  (June 2017)





Source: Wikipedia (Rosetta Stone)



(Banko and Brill, ACL 2001)

(Brants et al., EMNLP 2007)

No data like more data!



Source: Guardian

Humans as social sensors

Computational socialscience

Society



Predicting Xwith Twitter

(Paul and Dredze, ICWSM 2011; Bond et al., Nature 2011)

Political Mobilization on Facebook

2010 US Midterm Elections: 
слƳ ǳǎŜǊǎ ǎƘƻǿƴ άL ±ƻǘŜŘέ aŜǎǎŀƎŜǎ

Summary: increased turnout by 
60k directly and 280k indirectly



Source: https://www.theverge.com/2017/11/1/16593346/house-russia-facebook-ads



Source: https://www.propublica.org/article/facebook-enabled-advertisers-to-reach-jew-haters





Source: http://www.cnn.com/2016/12/07/asia/new-zealand-passport-robot-asian-trnd/index.html



The Perils of Big Data

The end of privacy
Who owns your data and can the government access it?

The echo chamber
Are you seeing only what you want to see?

The racist algorithm
!ƭƎƻǊƛǘƘƳǎ ŀǊŜƴΩǘ ǊŀŎƛǎǘΣ ǇŜƻǇƭŜ ŀǊŜΚ

We desperatelyƴŜŜŘ άŘŀǘŀ ŜǘƘƛŎǎέ ǘƻ Ǝƻ ǿƛǘƘ ōƛƎ ŘŀǘŀΗ





Source: Popular Internet Meme



Source: Google

Tackling Big Data



combinecombine combine combine

ba 1 2 c 9 a c5 2 b c7 8

partition partition partition partition

mapmap map map

k1 k2 k3 k4 k5 k6v1 v2 v3 v4 v5 v6

ba 1 2 c c3 6 a c5 2 b c7 8

group values by key

reduce reduce reduce

a 1 5 b 2 7 c 2 9 8

r1 s1 r2 s2 r3 s3 * Important detail: reducers 
process keys in sorted order

***

Logical View
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Adapted from (Dean and Ghemawat, OSDI 2004)

Physical View



Source: Google

The datacenter is the computer!


