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Why do we need this course?



Which one is Big?

Small Big

Photo: by Praveen Suthaharan at Photo: Samantha Henneke on flickr
the San Diego Zoo — August 2014 Creative Commons License



What is Big Data?

Photo: by Praveen Suthaharan at Photos: Samantha Henneke on flickr
the San Diego Zoo — August 2014 Creative Commons License

The following link states: “African elephants are actually terrified of ants.”

http://www.dailymail.co.uk/sciencetech/article-1308415/Elephants-NOT-afraid-mice-terrified-ants.html



What is Big Data?

Today, there are an estimated 450,000 - 700,000 African elephants and between 35,000 -
40,000 wild Asian elephants.

- http://www.defenders.org/elephant/basic-facts

Scientists estimate that there are one quadrillion (1,000,000,000,000,000) ants living on
the earth at any given time.

- http://hypertextbook.com/facts/2003/AlisonOngvorapong.shtml

That is about 1351351351.3513513513513513513514 many ants per an elephant.

That is about 1.35 billion ants per an elephant.




What is Big Data?

Photo: Axel Rouvin on flickr - Creative Commons
License
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Topics

* Introduction
— Conceptualization
— Summarization
* Understanding of Data and Big Data
— Data sets selection and analytics
— Scalability and report writing
* Understanding of Computing Environment

— Hadoop and MapReduce
— Programming and Scikit-Learn



Topics

* Understanding of Machine Learning
— Training, Validation and Testing
— Support Vector Machine
— Decision Trees and Random Forest
— Deep Learning

e Scaling Up Machine Learning

— PCA and Feature Hashing
— SGD and Big Data Models



Study Planner



FLaSKU

Flexible Learning and Sequential Knowledge Update

S.Suthaharan. 2014. “FLaSKU - A classroom experience with teaching computer networking: Is it
useful to others in the field?,” ACM SIGITE/RIIT 2014, Atlanta, Georgia, October 15-18, 2014.



Data

Determines size and dimension
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Determines variety

Problems

Grows fast, complex

Grows fast, uncontrolable

Grows fast, unpredictable

Solutions: Technigues

Feature Hashing

Stochastic Gradient Descent

Y Machine Learning

Challenges

Storage and Power

Storage and Analysis

Storage and Scalability

Solutions: Technology

Linux

Hadoop

MapReduce

Programming




Requirements:
Speed, Memory, Algorithms
Storage

Understanding
the data

Collecting the

input data \Dat/a/ Setting Modeling

Constraints:
Shaping up the Size, high
ping up . +g Parameters
data dimension,
unavailability
Data Versus Big data Machine Learning
Features
HD reduction, CatHres
sparsity,
subspace
Labels
> Crossvalidation Validation Early stopping
Estimation, Imbalanced,
approximation, Olbservaiisae inaccurate,
optimization incomplete




Study Guide



Study Materials



