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Course name: Big data processing and analysis
Teaching medium: English

A. COURSE DESCRIPTION

2credit, 24 Class Hours, 16 Experiment, 6st Semester 
Big data technology is one of the most popular and commonly used emerging computer technologies. As a result, a large number of new jobs and talent needs have arisen. This course first analyzes the development history and driving forces of large-scale computing technology. Based on the traditional data center, it introduces how to construct big data system through virtualization of computing, storage, network, desktop and application. It also introduces the business continuity, architecture, management and migration technology of cloud computing system. Then, it introduces the emerging big data technology, namely Hadoop and spark, two popular big data systems at present, to help students learn and understand the construction and management technology of cloud computing system, guide students to think and explore the development of large-scale computing technology, and cultivate students to track the development of computer technology, find new computer technology information, self-learning, self-exploration, self-learning and thinking about the future development of computer technology, analyze the impact of cloud computing technology on the environment and social sustainable development, understand the responsibilities, and lay the foundation for students to learn and master related technologies.
B. METHOD OF INSTRUCTION

Online and offline mixed teaching, classroom lectures, case discussions

C.  COURSE OBJECTIVES (five or six objectives; general but comprehensive)
Objective 1: understand the driving forces and limitations of big data technology development.
Objective 2: master the key technologies of building big data system, be able to analyze and evaluate the complex engineering problems faced by building big data system in a certain big data application scenario, provide engineering practice and solutions, and analyze its impact on society, health, safety, law and culture.
Objective 3: for a big data application scenario, determine the required data and select appropriate means to collect, build a big data prototype system, analyze and understand the possible impact of big data processing and analysis technology on the environment and social sustainable development.

D.  COURSE TOPICS/UNITS AND DATES

Lesson 1: overview of data

（1） Course content

1. New problems faced by traditional computers;

2. The characteristics of big data system;

3. The relationship between big data system and Internet of things and cloud computing.

（2） Teaching requirements

1. Understand the limitations of traditional computers;

2. Understand the characteristics of big data system;

3. Understand the relationship between big data system and related systems.

（3） Key points and difficulties

1. Key points

The characteristics of big data system.

2. Difficulties

The relationship between big data system and related systems.

Lesson 2: Hadoop

（1） Course content

1. Introduction of Hadoop;

2. The basic structure of Hadoop;

3. Main features of Hadoop.

（2） Teaching requirements

1. Master the basic structure of Hadoop.

2. Understand the main features of Hadoop.

（3） Key points and difficulties

1. Key points

The basic structure of Hadoop.

The main features of Hadoop.

2. Difficulties
The main features of Hadoop.

Lesson 3: distributed file system

（1） Course content

1. General situation of distributed file system.

2. HDFS architecture.

3. Limitations of HDFS.

（2） Teaching requirements

1. Understand the general situation of distributed file system.

2. Master HDFS architecture.

3. Understand the limitations of HDFS.

（3） Key points and difficulties

1. Key points

HDFS architecture.

The limitations of HDFS.

2. Difficulties

The limitations of HDFS.

Lesson 4: big data processing architecture

（1） Course content

1. Introduction of distributed computing architecture.

2. MapReduce structure.

3. Practice of MapReduce.

（2） Teaching requirements

1. Understand distributed computing architecture.

2. Understand the structure of MapReduce.

3. Master the practice of MapReduce.

（3） Key points and difficulties

1. Key points

The structure of MapReduce.

Practice of MapReduce.

2. Difficulties

Practice of MapReduce.

Lesson 5: NoSQL database

（1） Course content

1. Problems of relational database.

2. NoSQL database introduction.

3. The development of NoSQL database.

（2） Teaching requirements

1. Understand the problems of relational database.

2. Master the basic structure of NoSQL database.

3. Understand the development of NoSQL database.

（3） Key points and difficulties

1. Key points

The problem of relational database.

The basic structure of NoSQL database.

2. Difficulties

The basic structure of NoSQL database.

Lesson 6: big data warehouse

（1） Course content

1. Introduction of big data warehouse.

2. The basic structure of hive.

（2） Teaching requirements

1. Understand big data warehouse.

2. Master the basic structure of hive.

（3） Key points and difficulties

1. Key points

The basic structure of hive.

2. Difficulties

The basic structure of hive.

Lesson 7: distributed memory computing

（1） Course content

1. The basic structure of spark.

2. Comparison between spark and Hadoop.

（2） Teaching requirements

1. Master the basic structure of spark.

2. Understand the differences between spark and Hadoop.

（3） Key points and difficulties

1. Key points

The basic structure of spark.

2. Difficulties

The difference between spark and Hadoop.

Lesson 8: flow computing

（1） Course content

1. Overview of flow calculation.

2. The basic structure of storm.

3. The basic structure of spark streaming.

（2） Teaching requirements

1. Understand the basic concepts of flow computing.

2. Understand the basic structure of storm.

3. Understand the basic structure of spark streaming.

（3） Key points and difficulties

1. Key points



The basic concept of stream computing.

2. Difficulties

The basic concept of stream computing.

Lesson 9: graph calculation

（1） Course content


1. A brief introduction of graph calculation.

2. Calculation model of pregel diagram.

（2） Teaching requirements

1. Understand the basic concept of graph calculation.

2. Understand the calculation model of pregel diagram.

（3） Key points and difficulties

1. Key points

Pregel graph calculation model.

2. Difficulties



Pregel graph calculation model.

Lesson 10: big data analysis for application domain

（1） Course content

1. The application of big data analysis in the field of Internet.

2. Application of big data analysis in biomedical field.

3. The application of big data analysis in the field of logistics.

（2） Teaching requirements

1. Understand the application of big data analysis in the field of Internet.

2. Understand the application of big data analysis in biomedical field.

3. Understand the application of big data analysis in the field of logistics.

（3） Key points and difficulties

1. Key points

Understand the application of big data analysis in different fields.

2. Difficulties

Understand the application of big data analysis in different fields.

E. TEXTBOOK(S) AND REQUIRED TOOLS OR SUPPLIES
Textbook (required):  
Supplies and/or tools: 


F. GRADING PLAN
final grade= course report*40%+ lab*60%
G. COURSE COMPONENT SPECIFICS
