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AFundamentabystems aspects of big data platforms,
AHowthese platforms can be used to build largeale

data |

ntensive applications.

AWhyBig Data platforms are necessary?

AHowthey are designed? What are the programming
abstractions (e.g. MapReduce) that are used to
compose data science applications?

AHowt
scala

ne programming models are translated to
nle runtime execution on clusters and Clouds (e.g.

Hadoop)?

AHow

0 you design algorithms fanalyzingarge

datasets?
AHowdo you map them to Big Data platforms?
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APlatformsused for developing applications over large
columnar/tuple based data,

Map Reduce/Apache Hadoop,
Streamingdata like Apache Storm and Spark Streaming,
Graph/linkeddata like Apach&iraph

ADeclarativetools
NoSQldatabases andensorFlow

AScaleup of dataanalysigechniques

clustering collaborative filtering, frequentemsetmining,
classification, graph analytics,

Applythem over largalatasets

AWhy do platforms scale, and how can you
use them to scale data science applications?
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Pre-requisites

AData Structures, Programming and Algorithm
concepts. Programming experience required,
preferably in Java.
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Other Data Science Courses

AFoundations of Data Science
AData Analytics
AData Analysis andisualization

Alntroductionto CloudComputingParallel
Programming

ATopics in Welscale Knowledgelarvesting Daia
Mining, DeepLearning MachinelLearning Artificial
Intelligence, Probability & Statistics

ABioinformatics ChemoinformaticsVideo Analytics
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AWed 2-4PM,SE202

ABigData & Platform DesigBoals (YS)

Big Data & other computinglatforms
Runtime Platforms: Hadoop, HDFS

ADataintensive algorithms andpplications (PPT)
Analytics clustering, collaborative filtering, frequertemset
mining, Classification, graph analytics, etc.

AProgramming models data streams agraiphs(YS)

Dataflow BSFPregel
RuntilInePIatforms: Apache Storm, ApacGéeraph Apache
Spar

ABig Tools: NoSQL databasgparkQlTensorFloyetc
(YS/PPT)
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Tutorials

ATime TBD with Ravikant, Students
Check room availability
330-430PM Mondays

AProgramming aspects
AAssignment guides
Alnstallation issues
ABring laptops if possible
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Text Book

ASelect chapters frorivining of Massive
Datasels JureLeskovecAnand Rajaraman and Jeff
Ullman, 2nd Edition (v2.1), 2014.
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Assignments & Exams
(tentative)

AAssignment 0: Jan 12
AAssignment 1: Jan 26
AAssignmen®: Feb 23
AMidterm: Mar 2

AAssignmenB: Mar 15

AProject Topic Finalized: Mar 16
AProject Midterm Report: Apr 5
AProjectFinal Report: Apr 26
AFinal ExamTBD
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Interaction

Ahttp://www.serc.iisc.in/courses/se256
Ase256.jan16@mailman.serc.iisc.in
AClass/lab discussions
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Academic Integrity

AStudents must up
guidelines While t
helpful to review t

noltd Sc'sAcademic Inteqrity
nese are common sense, It is

nem since failure to follow them

will lead to sanctions and penalties.

AThisincludes a reduced or failing grade in the
course. Severe cases of academic violations will be
reported to the Institute and may lead to an

expulsion.

http://www.iisc.ernet.in/students -corner/existingstudentsacademicintegrity.php
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ALearning takes place both within and outside the
class. Hencaliscussiondetween students and
reference toonline materialisencouragedas part of
the course to achieve the intended learning

objectives.

, while you may learn from any valid source,
you must form your own ideasndcomplete
problems and assignments by yourself

AAllworks submitted by the student as part of their
academic assessment must be theaan!
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reproduction of material from
external sources (web pages, books, papers, etc.) is
not acceptable

Alf you are external content (or even
your own prior work) or were otherwise by
them while completing your assignments, projects or
examsyou must clearly acknowledge them

AWhenin doubt, add a citatioh
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: While lecture topics and
broad outlines of homework problems and projects
with others,you cannot collaboratan completing the
assignmentsgcopysomeone else's solution dalsify
results

AYoucannot usenotes or unauthorized resources
during exams, or copy from others.

AThenarrow exception to collaboration is between
teammates when competing the project, and even
there, for each
project assignment should beearly documented
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2 Ensure that the course
atmosphere, both in the class, outside and on the
online forum, is conducive for learning.

In discussions bui or
be abusiveThere are nax 4 (i deudst®igsJ Be
considerate of your fellow students and avoid
disruptivebehaviour
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Big Data & Why Is It
Important
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Data whosecharacteristics
exceeddhe capabillities of
conventionalalgorithms, systems
andtechniquedo derive useful

value

OeJarl6b https://www.oreilly.com/ideas/whatis-big-data 19
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So,where does Big
Data come from?
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AWorld Wide Web & Search engines

Hobbes' Internet Timeline Copyright ©2016 Robert H Zakon

http-/fwww_zakon_org/robert/internet/timeline/
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Web & Social Media

AWorld Wide Web & Search engines

Growth of Average Web Page Size and Number of
Objects -Jan 1995-July 2014

(Sources: Domenech 2007, Gomez 2008, Charzinski 2010, Souders 2014)
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Web & Social Media

ASocial Networks & Micrblogs

Facebook monthly users

| 1m 2004 SOl E - FACEBDDK

http://'www.theguardian.com/news/datablog2014feb/ 04/facebookin-

0Oe6Jarlb numbersstatistics 24
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ASocial Networks & Micrblogs

# Tweets per day 500 m | August 16, 2013

| 1 1
2010 2011 2012 2013

O6Jarl6 http://www.internetlivestats.com/twitter-statistics/
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Fs
111.| 500 million tweets per day

EMD -ri_lil_lion tweets per day
9. 2;4} r_mll;:fn tweets per day
é{}{} mllllon tweets per day
;{}D -l‘;l-iilioll tweets per day
6. '_.i{} mllllon tweets per day
55 I‘IIIIIIO-II tweets per day
iﬁ :n-1_iilion tweets per day
é[}{},{}{}{}{} tweets per day
'-.i,DIErD iweets per day

1.] First tweet is sent
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Web & Social Media

AYoutube

YouTube Uploads: > 300 Hours of Video per Minute

(11| Tube:

§ -
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50
0 N AL ) AN
A A w 7 o o
06Jasl6 http://www.tubefilter.com/2014/12/01/youtube-300-hoursvideo-per-minute/
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AThe Netflix Prize (2068009)

G! y  2obdseyition for the best collaborative filtering
algorithm to predict user ratings for films, based on
previousNI O Ay 3 & €
Trainingset: 99,072,112 ratings

A <user, movie, date of grade, grade>
Qualifyingset: 2,817,131 ratings

A <user, movie, date of grade >

ASiri.Cortana, Now, Echo

06Ja+l6é https://en.wikipedia.org/wiki/Netflix_Prize 27
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Enterprises & Government

AOnline retail & Commerce

Online retail market size and growth Amazon Annual Revenue [S Billions)
Rs Billion Next3 year CAGR: 50-55% 1998-2013 (Actual), 2014-2015 (Projected)

74.5
Previous 5 year CAGR: ~56 % -
B
. 24 38 I I ‘&@ o ';\\ \\ﬁ *ﬁbﬁ. ép“' ﬁ'&&.@'&“ ﬁ’}' 'g’:“g \,@ I‘!;\.,‘li.. ..,{&.5\@.5\\{._,\@
o  wm W o 08 0 o o P o 0T P

2007-08 2008-09 2009-10 2010 1 2011 12 2012 13E 2013 14P 2014-15P 2015 16P

Source: CRISIL Research

http://blogs.ft.com/beyondbrics/2014/02/28/online http://lwww.peridotcapital.com/2014 04/amazonsalesgrowth-projections
retail-in-india-learningto-evolve/ for-nexttwo-yearsappearoverly-optimistic.html
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Enterprises & Government

AOnline retail & Commerce
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Enterprises & Government

ALogistics
FedBExhandles ~2.2illion transactions a day.

Alndian Railways
150,000 Tickets Per Hour

06Jarl6 http:// pivotal.io/bigdata/casestudy/distributedin-memorydatamanagemenisolution 0
http://www.digitalistmag.com/future-of-work/2013/1 1/01/big—dat&de|iveredfedex—25—year3088709§
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Aadhaar Data Streams
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AMean packet size is3VIB

ABimodal rate distribution
After morning & evening sessions
~600K/daynow. Peak wa%.3M/day in 2013

ASoon >2Millions of authentications per day
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www.pslsc.org

ADiscovei& characterize Earth
approachingobjects thatmight pose a
danger to our planet

AOne of the largestelescopes
é | Y é N\] é 2 N\I é Q é. The Andromeda Galaxy, Mj’]

AS can Of S ky tl m eS/m 0] nth Dome of PS1 telescope at Haleakala

1 PBof images, of processed
data/year

150 Mdetections / night
5.5 Billionobjects,350 Billiondetections

2018415
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A{t2Fry BAIAGEFE {1& {dzZNBSeXTFTANREID

ALSST: 10M events/night. 37B objectspB3 30T measurements
per year*
A Square Km Array "%”“"“‘
Radio Telescope, 300 dishes
68Tb/s to be sampled
10PB images/day. 1RﬁtalogGraloh <

ATB of data per run

APetabytes of data per run

*Introduction to LSST Datdanagement, Jeffrei(antor = i
SQ%%gr‘fgtreArray Computational Challenges, PAildxander 33
home.cern
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Internet of Everything

APersonal DeviceSmartPhones, Fitbit
ASmart Appliances

ASmart Cities: Power, Water, Transportation,
Environment

ASmart Retail

06Jafl6 34
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