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The term "big data" is now commonly used to mean that the growth of data in volume, velocity, variety
and veracity are in such an unprecedented scale that traditional database management systems can no
longer handle it properly. Take Walmart - the world s biggest retailer with over 20, 000 stores in 28
countries, as an example, is in the process of building the world s biggest private cloud, to process
2.5 petabytes of data every hour.  Facebook, the world s most popular social media network, needs to
process data from more than 2 billion monthly active users worldwide. Every 60 seconds, 136,000
photos are uploaded, 510,000 comments are posted, and 293,000 status updates are posted. That
amounts to 1000+ terabytes of data generated per day. Approximately 600 million times per second,
particles collide within the Large Hadron Collider (LHC) at CERN. Merely recording these events
takes up H00EB(1EB = 1024PB) of storage per day, let alone analyzing it. We therefore need new
technologies (big data processing) and new tools (big data systems) for these jobs. This is an
introductory course on big data concepts, processing, analytics and systems. You will learn the
latest development in big data technologies and get hands on experience in using popular open source
big data systems such as Hadoop, HBase, Spark, Hama, etc.

The objectives of this course can be summarized as follows.

1. Understand big data concepts, challenges and trends.

2. Learn the technological foundations of big data science & engineering.

3. Learn the principles and practices behind popular open source big data systems.

4. Get hands on experiences of using open source big data systems for solving big data problems.

This is a lecture-oriented course. The system part of the course will be executed through in-class
example discussion, homework assignments and term project. Due to the time limit, the lectures will
focus mostly on the technological innovation of each system rather than how to use them. With brief
introduction to the basic operations of various big data systems, students are expected to learn to
use them on their own.
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A g T a2 i 4 Ability to integrate knowledge and technologies of computer .
science and information engineering.




WP A% F %2 i 3 Ability to design and conduct science experiments and to

B validate hypotheses. .

C TR MR F 2 i 4 Ability to design and develop computer software and .
hardware.

D |®i%%®EE 2 a4 Ability to design and develop team projects. O

B PN E e AIATA O 2 5 4 Ability of analytical thinking, creative research .

planning, and innovative development.
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1 Course description, syllabus, and introduction

General purpose big data systems I
2 1. Distributed and cluster computing
2. Apache Hadoop

General purpose big data systems II
3 1. MapReduce
2. MapReduce on Hadoop

General purpose big data systems III
4 1. In-memory computation
2. Apache Spark

Big data storage I
5 1. Distributed filesystems and big data storage
2. Google GFS

Big data storage II
6 1. Apache HDFS
2. Google BigTable system

Big structured data processing I
7 1. SQL or NoSQL
2. Apache HBase

Big structured data processing II
8 1. Cassandra and MongoDB
2. Data Warehousing, Google BigQuery and Apache Hive

#p ¢ 3 i Midterm
9 No midterm.
Independent study group topic proposal.

Big graph processing 1
10 1. The challanges of big graphs
2. Pregel family of systems

Big graph processing 11
11 1. GraphLab family of systems
2. Applications of big graph computation

Big stream processing I
12 1. The challenges of distributed big stream processing
2. Apache Flink

Big stream processing 11
13 1. Apache Storm
2. Spark Streaming

Other systems and trends**
1. Big data analytics

14 2. Google Dremel, Apache Drill and Apache Impala
3. Google Cloud Platform (GCP) vs Amazon Web Services (AWS)
4. Open Data
6. Beyond Hadoop

15 Independent study presentation I

16 Independent study presentation II

17 No class on the Dragon Boat Festival
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Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)

No required textbook. The following references are useful:

1. Kai Hwang and Min Chen. Big Data Analytics for Cloud, IoT and Cognitive Computing. John Wiley &
Sons Ltd., 2017.

2. Sherif Sakr. Big Data 2.0 Processing Systems: A Survey. Springer, 2016

3. Tom White. Hadoop: The Definitive Guide, 4th Edition, O reilly, 2015

4. Jure Leskovec, Anand Rajaraman, Jeff Ullman. Mining of Massive Datasets. Cambridge University
Press, 2010~2014.

5. Mohammed J. Zaki and Wagner Meira JR. Data Mining and Analysis - Fundamental Concepts and
Algorithms. Cambridge University Press, 2014.

6. Donald Miner and Adam Shook. MapReduce Design Patterns, O reilly, 2013

A En (KB X REFITEAPN 2 30)
Teaching Aids & Teacher’ s Website (Personal website can be listed here.)

http://web. csie. ndhu. edu. tw/showyang/BigDataSys2018s/index. html
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