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Course Introduction

* This course introduces the fundamental concepts and research
issues of social computing and big data analytics.

* Topics include

Data Science and Big Data Analytics:
Discovering, Analyzing, Visualizing and Presenting Data

Fundamental Big Data: MapReduce Paradigm, Hadoop and Spark Ecosystem

Big Data Processing Platforms with SMACK:
Spark, Mesos, Akka, Cassandra and Kafka

Big Data Analytics with Numpy in Python

Finance Big Data Analytics with Pandas in Python

Text Mining Techniques and Natural Language Processing
Social Media Marketing Analytics

Deep Learning with Theano and Keras in Python

Deep Learning with Google TensorFlow

Sentiment Analysis on Social Media with Deep Learning
Social Network Analysis, Measurements, and Tools
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(Understand and apply the fundamental concepts and
research issues of Social Computing and Big Data

Analytics.)
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(Conduct information systems research in the context
of Social Computing and Big Data Analytics.)



342 X % (Syllabus)

¥ =t (Week) P ¥y (Date) P % (Subject/Topics)
1 2016/02/17 Course Orientation for Social Computing and
Big Data Analytics
(L8 5 22~ Hehy 2 T AL N )
2 2016/02/24 Data Science and Big Data Analytics:
Discovering, Analyzing, Visualizing and Presenting Data
(T AL 22 % e 4
SRS SH I AR TﬁLP L)
3 2016/03/02 Fundamental Big Data: MapReduce Paradigm,
Hadoop and Spark Ecosystem
(= #cdp A #_: MapReducel, & -

Hadoop®? Spark # #& % %1



F = (Week)
4 2016/03/09

5 2016/03/16

6 2016/03/23

7 2016/03/30

8 2016/04/06

A2~ B (Syllabus)

p #p (Date) P % (Subject/Topics)

Big Data Processing Platforms with SMACK:
Spark, Mesos, Akka, Cassandra and Kafka

(~ #cdp ed® T 5 SMACK

Spark, Mesos, Akka, Cassandra, Kafka)
Big Data Analytics with Numpy in Python
(Python Numpy =~ #icdz ~ 17)
Finance Big Data Analytics with Pandas in Python
(Python Pandas B4 7 ~ #icdg » +7)

Text Mining Techniques and

Natural Language Processing

(v F4FW A 13I8 B 2R3E S AR
Off-campus study (x5 (5T A p )



A2~ B (Syllabus)

¥ =X (Week) P ¥y (Date) P % (Subject/Topics)
9 2016/04/13 Social Media Marketing Analytics

10 2016/04/20
11 2016/04/27

12 2016/05/04

13 2016/05/11

(AL 4R 17 4 4 47)

#p ¥ 4F 2 (Midterm Project Report)

Deep Learning with Theano and Keras in Python
(Python Theano v Keras i & 5 ¥ )

Deep Learning with Google TensorFlow

(Google TensorFlow /& & & %)

Sentiment Analysis on Social Media with
Deep Learning

((FRE ¥V AESMER 4 17)



F = (Week)

14
15
16

17
18

A2~ B (Syllabus)

2016/05/18
2016/05/25
2016/06/01

2016/06/08
2016/06/15

p #p (Date) P % (Subject/Topics)

Social Network Analysis (A& € 3 3 & 47)
Measurements of Social Network (7 ¢ 4 % & 7
Tools of Social Network Analysis

(g g7 &)

Final Project Presentation | (#f % 3R 2 1)

Final Project Presentation Il (#f % 2¢ £ 1)
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2016/02/24
Data Science and
Big Data Analytics:
Discovering, Analyzing,
Visualizing and Presenting Data
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2016/03/02
Fundamental Big Data:
MapReduce Paradigm,

Hadoop and Spark Ecosystem
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2016/03/09
Big Data Processing Platforms
with SMACK:
Spark, Mesos, Akka,
Cassandra and Kafka

(~ FIp/mI2-T - SMACK :
Spark, Mesos, Akka,
Cassandra, Kafka)



2016/03/23
Finance Big Data Analytics

with Pandas in Python
(Python Pandas
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2016/04/27
Deep Learning with

Theano and Keras
in Python
(Python Theano

fr Keras i F 2 5 ¥ )



2016/05/04
Deep Learning

with
Google TensorFlow
(Google TensorFlow
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— 2% & (Slides)
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(Cases and Papers related to Social Computing
and Big Data Analytics)
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EMC Education Services, Data Science and Big Data Analytics: Discovering,
Analyzing, Visualizing and Presenting Data, Wiley, 2015

Mohammed Guller, Big Data Analytics with Spark: A Practitioner's Guide to Using
Spark for Large Scale Data Analysis, Apress, 2015

Nick Pentreath, Machine Learning with Spark - Tackle Big Data with Powerful
Spark Machine Learning Algorithms, Packt Publishing, 2015

Wes McKinney, Python for Data Analysis: Data Wrangling with Pandas, NumPy,
and IPython, O'Reilly Media, 2012

Michael Heydt , Mastering Pandas for Finance, Packt Publishing, 2015

Michael Heydt, Learning Pandas - Python Data Discovery and Analysis Made Easy,
Packt Publishing, 2015

Yves Hilpisch, Derivatives Analytics with Python: Data Analysis, Models,
Simulation, Calibration and Hedging, Wiley, 2015

Yves Hilpisch, Python for Finance: Analyze Big Financial Data, O'Reilly Media,
2014

James Ma Weiming, Mastering Python for Finance, Packt Publishing, 2015

Fabio Nelli, Python Data Analytics: Data Analysis and Science using PANDAs,
matplotlib and the Python Programming Language, Apress, 2015
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Team Term Project

* Term Project Topics
— Big Data Analytics
— Social Computing
— Big Data mining
— Web and Text mining
— Business Intelligence
e 3-4 4 5 - &
— & 2L H 3 2016/02/24 (=) 3AnT FRPFER
—d TR S R Ls L
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EMC Education Services,
Data Science and Big Data Analytics:
Discovering, Analyzing, Visualizing and Presenting Data,
Wiley, 2015

EMC

Data Science and
Big Data Analytics

Discovering, Analyzing, Visualizing and Presenting Data

A R

13110107

EMC Education Services

http://www.amazon.com/Data-Science-Big-Analytics-Discovering/dp/111887613X
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Mohammed Guller,
Big Data Analytics with Spark:
A Practitioner's Guide to Using Spark for Large Scale Data Analysis,
Apress, 2015

Copyrighted Matorial

|

THE EXPERT'S VOICE® IN SPARK

Big Data Analytics
with Spark

A Practitioner’s Guide to Using Spark
for Large Scale Data Analysis

Mohammed Guller

Apress

http://www.amazon.com/Big-Data-Analytics-Spark-Practitioners/dp/1484209656
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Nick Pentreath,
Machine Learning with Spark —
Tackle Big Data with Powerful Spark Machine Learning Algorithms,
Packt Publishing, 2015

.
\ T,

-
-

Community Ex 'p."c rience Distilled

Machine Learning
with Spark

Source: http://www.amazon.com/Machine-Learning-Spark-Powerful-Algorithms/dp/1783288515
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Yves Hilpisch,

Python for Finance: Analyze Big Financial Data,

O'Reilly, 2014
' '

Python "-
for Fmance

NANCIAL DATA

Yves Hilpisch

http://www.amazon.com/Python-Finance-Analyze-Financial-Data/dp/1491945281
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Michael Heydt,
Mastering Pandas for Finance,
Packt Publishing, 2015

C fhted Material

Mastering pandas
for Finance

http://www.amazon.com/Mastering-Pandas-Finance-Michael-Heydt/dp/1783985100
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Business Insights
with
Social Analytics



Analyzing the Social Web:
Social Network Analysis



Jennifer Golbeck (2013), Analyzing the Social Web, Morgan Kaufmann
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Analyzing the
Social Web

Jennifer Golbeck

Source: http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311 30



http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311
http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311
http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311
http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311
http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311
http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311
http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311
http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311
http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311

Mining the Social Web:
Analyzing Data from Facebook, Twitter,
LinkedIn, and Other Social Media Sites

Analyzing Data from Facebook, Twitter, Linkedin.
and Other Social Media Sites

Mining the
Social Web

O'REILLY" Matthew A. Russell

Source: http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345

31


http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345
http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345
http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345
http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345
http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345
http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345
http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345
http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345
http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345

Web Mining Success Stories

e Amazon.com, Ask.com, Scholastic.com, ...

* Website Optimization Ecosystem

Customer Interaction
on the Web

Analysis of Interactions

Web

Analytics J

Voice of
Customer

Customer Experience

Management

t

Knowledge about the Holistic
View of the Customer

&

5%
40%
2
£ i
2 3%
5 5%
& W%
8 15%
5w
5%
0% . : : . .
1824 253 34 48H B
\ J

Source: Turban et al. (2011), Decision Support and Business Intelligence Systems




Big Data
Analytics
and
Data Mining




Stephan Kudyba (2014),
Big Data, Mining, and Analytics:
Components of Strategic Decision Making, Auerbach Publications

Big Data,
Mining, and

AnalytiCs
‘E‘

4 * Stephan'j dyio
Forewordiby TomDAVENP ot

Source: http://www.amazon.com/gp/product/1466568704
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Architecture of Big Data Analytics

Big Data
Sources

N\

* Internal
* External

* Multiple
formats

* Multiple
locations

* Multiple
applications

y

N\

Big Data
Analytics

Big Data
Analytics
Applications

Queries

Big Data Big Data
Transformation Platforms & Tools
f
Middleware N
Raw Transformed| MaprEduce
Data | Extract Data HEIg
» Transform > s
Load Jaql
Zookeeper
Hbase
Data Cassandra
Warehouse Oozie
| Avro
Traditional Mahout
Format Others
CSV, Tables L

Reports
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Architecture of Big Data Analytics

Big Data
Sources

\

* Internal
* External

* Multiple
formats

* Multiple
locations

* Multiple
applications

Big Data
Transformation

Big Data
Platforms & Tools

Big Data
Analytics
Applications

Queries

Reports

Source: Stephan Kudyba (2014), Big Data, Mining, and Analytics: Components of Strategic Decision Making, Auerbach Publications
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Social Big Data Mining

(Hiroshi Ishikawa, 2015)

Social Big Data

Source - http://lwww.amaz

Mining

Hiroshi Ishikawa

on.com/Social-Data-Mining-Hiroshi-Ishikawa/dp/149871093X
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Enabling Technologies

* Integrated analysis model

Natural Language Processing
Information Extraction
Anomaly Detection
Discovery of relationships
among heterogeneous data
Large-scale visualization

Parallel distrusted processing

S ———————

Architecture for
Social Big Data Mining

AN Integrated analysis / A
1 d

1 7 S
A
‘\

)
ll ‘| I
] ) ; ‘\Conceptual Layer
! \ 1 Vs
l' ‘| i \vi \‘
/ ] /- Data
l ‘ ’ . . /
/ ] . Mining_~
J v ! I \
,' Multivariate “.' Application

specific task -

Logical Layer

Software

Social Data

Hardware

Physical LayeFT

Analysts

* Construction and
confirmation
of individual
hypothesis

* Description and
execution of
application-specific
task
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Business Intelligence (BIl) Infrastructure

Extract, transform,
load

(%]

Historical
Data

Casual users

* Queries

* Reports

¢ Dashboards
Web Dat Hadoop E @) O O

Custer\ X C; ;: Ei it

Power users
* Queries

* Reports

* OLAP

ki\i\

Source: Kenneth C. Laudon & Jane P. Laudon (2014), Management Information Systems: Managing the Digital Firm, Thirteenth Edition, Pearson. 39



Data Warehouse
Data Mining and

A
Increasing potential

to support
business decisions

Data Presentation

Visualization Techniques

Data Mining :
Information Discovery |

Data Exploration
Statistical Summary, Querying, and Reporting

AN

/ Data Preprocessing/Integration, Data Warehouses

AN

End User

Business
Analyst

Data
Analyst

\D BA

Data Sources
Paper, Files, Web documents, Scientific experiments, Database Systems

40



The Evolution of Bl Capabilities

Qu erying an d ETL
reporting
Data
e warehouse
EIS / ESS l DSS
Financial Data marts Spreadsheets

reporting (MS Excel)

Digital cockpits
and dashboards

—
Business ¢
Scorecards and / Intelligence

dashboards
Workflow 4
Alerts and
notifications
Data & text Portals
mining Pradictive Broadcasting
[ —— ﬂnﬂl}"ti'ﬂs tools

Source: Turban et al. (2011), Decision Support and Business Intelligence Systems



BIG DATA N
DATA MINING.
o MACHINE
LEARNING

Value Creation for Business Leaders
and Practitioners '

Jared Dean |
oy TEENVILEY

http://www.amazon.com/Data-Mining-Machine-Learning-Practitioners/dp/1118618041
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Deep Learning

Intelligence from Big Data
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BIG DATA
ANALYTICS

TURNING BIG DATA INTO BIG MONEY

http://www.amazon.com/Big-Data-Analytics-Turning-Money/dp/1118147596
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|AREVOLUTION
THAT WILL TRANSFORM HOW
WE LIVE, WORK, AND THINK

B VIKTOR MAYER-SCHONBERGER I
A = K E N N.,gxlnml l.1.[;|.'lr‘v’a.K I E R . o -
| " li===]
http://www.amazon.com/Big-Data-Revolution-Transform-Mayer-Schonberger/dp/BO0D81X2YE
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National Cyber Maritime Smarter

Security security security Transport
VISUAL ANALYTICS
DYNAMIC & INTERACTIVE ENHANCE
Dashboard Graph Understanding Investigation
Map User Experience

wars [A] BE =4 =) PY B

QUERY & FILTER

Complex queries
R??

BIG ANALYTICS
DETECT PREDICT DECIDE
Anomalies Tending Simulation
Communities Real-time Optimization
Typologies Prediction

) W

BIG DATA - Batch \ BIG DATA — Real Time
#¥hadoop Fi @

Complex by nature

DATA Complex by structure

5
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Big Data with Hadoop Architecture

LOGICAL ARCHITECTURE PROCESS FLOW

Processing: MapReduce

o Creduceo |8
st

Task Tracker Task Tracker Task Tracker Input
- S

|1
T > D e
e T T B \

N -
| | | e g gy - [
e W veoecer B[ oo | e

PHYSICAL ARCHITECTURE
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Big Data with Hadoop Architecture

Logical Architecture
Processing: MapReduce
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Big Data with Hadoop Architecture

Logical Architecture
Storage: HDFS
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Big Data with Hadoop Architecture
Process Flow
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Big Data with Hadoop Architecture
Hadoop Cluster
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Big Data Solution
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HDP

A Complete Enterprise Hadoop Data Platform
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Spark and Hadoop

K

Source: http://spark.apache.org/
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Spark Ecosystem

Spark MLlIib
Streamingl} (machine

learning)

Apache Spark

Source: http://spark.apache.org/
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Language Rank

Al

Python for Big Data Analytics

Java

(The column on the left is the 2015 ranking; the column on the right is the 2014 ranking for comparison

2015 2014
Types Spectrum Ranking Spectrum Ranking

@0

® N o o

PHP

JavaScript

Ruby

10. Matlab

743

72.8

http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
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Top Analytics, Data Mining, Data
Science software used, 2015
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Business Intelligence Trends

Agile Information Management (IM)
Cloud Business Intelligence (BI)
Mobile Business Intelligence (Bl)
Analytics

Big Data

Source: http://lwww.businessspectator.com.au/article/2013/1/22/technology/five-business-intelligence-trends-2013
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Business Intelligence Trends:

Computing and Service

* Cloud Computing and Service
* Mobile Computing and Service
* Social Computing and Service
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Business Intelligence and Analytics

* Business Intelligence 2.0 (Bl 2.0)
— Web Intelligence
— Web Analytics
— Web 2.0

— Social Networking and Microblogging sites
* Data Trends

— Big Data
e Platform Technology Trends

— Cloud computing platform
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Business Intelligence and Analytics:

Research Directions
1. Big Data Analytics

— Data analytics using Hadoop / MapReduce
framework

2. Text Analytics
— From Information Extraction to Question Answering
— From Sentiment Analysis to Opinion Mining
3. Network Analysis
— Link mining
— Community Detection
— Social Recommendation
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Data Scientist:

The Sexiest Job of the 21st Century

hen Jonathan Goldman ar-

rived for work in June 2006
at LinkedIn, the business
networking site, the place stll
felt like a start-up. The com-
pany had just under 8 million
accounts, and the number was
growing quickly as existing mem-
bers invited their friends and col-
leagues to join. But users weren't
seeking out connections with the people who were already on the site
at the rate executives had expected. Something was apparently miss-
ing in the social experience. As one LinkedIn manager put it, “It was
like arriving at a conference reception and realizing vou don’t know
anyone. 5o you just stand in the comer sipping your drink—and you
probably leave early.”

Meet the people who
can coax treasure out of
messy, unstructured data.
by Thomas H. Davenport
and D.J. Patil

7o Harvard Business Review October zonz
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Summary

* This course introduces the fundamental concepts and research
issues of social computing and big data analytics.

* Topics include

Data Science and Big Data Analytics:
Discovering, Analyzing, Visualizing and Presenting Data

Fundamental Big Data: MapReduce Paradigm, Hadoop and Spark Ecosystem

Big Data Processing Platforms with SMACK:
Spark, Mesos, Akka, Cassandra and Kafka

Big Data Analytics with Numpy in Python

Finance Big Data Analytics with Pandas in Python

Text Mining Techniques and Natural Language Processing
Social Media Marketing Analytics

Deep Learning with Theano and Keras in Python

Deep Learning with Google TensorFlow

Sentiment Analysis on Social Media with Deep Learning
Social Network Analysis, Measurements, and Tools
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Contact Information

i{: % 1 02-26215656 #2846
5 7 1 02-26209737
x:‘ﬂ 7 % - B929
poohb o 25137 A7t 7 4K ® E & 1515
Email : myday@mail.tku.edu.tw
4t http://mail.tku.edu.tw/myday/
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