厦门大学本科课程教学大纲

	课程名称
	数据库系统原理

	课程代码
	212019
	英文

类别代号
	CSCI

	授课对象
	计算机专业
	适用年级
	本科生大三下学期

	课程类型
	核心专业基础课程
	课程课型
	理论课

	总学分
	总学时
	授课
	讨论
	实验/上机
	实践
	其他

	4
	80
	56
	0
	24
	0
	0

	先修课程
	计算机导论、高级语言程序设计、数据结构

	一、课程简介

	数据库理论和技术是计算机专业基础课，也是计算机工程技术人员必备的知识和技能，属于必修课。本课程的教学任务是针对大量数据管理操作，全面介绍数据库系统的基本概念、基本原理和核心技术，使学生建立扎实的关系数据库和NoSQL数据库理论基础，掌握现代信息系统中数据库开发技术，简单了解目前数据库发展的前沿技术。课程内容包括数据库概述、关系数据库、关系数据库标准语言SQL、关系数据库编程、关系数据库安全和保护、关系数据库的规范化理论、关系数据库设计、NoSQL数据库、分布式数据HBase、文档数据库MongoDB、键值数据库Redis、云数据库、数据仓库和数据湖、SQL与大数据。

	二、培养目标

	本课程旨在帮助学生系统掌握数据库系统的基本原理、概念、模型、结构、方法，能够从事复杂数据库系统的设计、开发、研究和应用工作，并为从事计算机各领域的科研及毕业后走向各工作岗位打下数据库基础，在教学过程中注重通过各种形式加强对学生下列能力的培养：
（1）分析、归纳和设计能力：深刻理解基本概念和方法，学会数据库系统的分析方法，归纳各种概念，权衡各方因素，设计合理系统。
（2）实践开发，调试能力：能够动手开发成功的数据库应用系统。
（3）自学能力：数据库软件很多、发展快，绝大多数软件和技术，都需要学生在实验或课余时间自学掌握，课堂重在讲方法和个案剖析。
（4）系统集成能力：掌握数据库与其他部分、数据库与数据库之间、各种异构系统之间的集成能力，把握复杂系统的整体结构。
（5）研究创新能力：数据库技术发展快，新内容层出不穷，课程需要培养学生学习类比能力，观察提炼，提出新问题、新概念、新方法。

	三、教学方法

	本课程采用理论授课与实验上机实践相结合，帮助学生更好消化吸收课程知识。
积极践行O2O教学理念，努力提升教学水平，在数据库课程教学方面积极开拓创新，建设课程网站，丰富在线资源，实现线下教学和线上服务的巧妙结合。


	四、主要内容及学时安排 

	章（或节）
	主要内容
	学时安排

	第1章 数据库概述
	介绍数据、数据管理、数据库、数据库管理系统、数据库系统、数据技术的历史与现状
	4

	第2章 关系数据库
	关系模型的基本概念、关系查询和关系代数
	2

	第3章 关系数据库标准语言SQL
	结构化查询语言SQL、数据定义、数据查询、数据更新和视图，并给出了一些综合实例
	10

	第4章 关系数据库编程
	Transact-SQL、游标、存储过程、函数、ODBC编程和JDBC编程
	6

	第5章 关系数据库安全和保护
	数据库的安全性、完整性、并发控制和恢复
	8

	第6章 关系数据库的规范化理论
	关系模式中可能存在的冗余和异常问题、函数依赖、范式和模式分解
	8

	第7章 关系数据库设计
	数据库设计的步骤、需求分析、概念结构设计、逻辑结构设计、数据库物理设计、数据库实施、数据库运行和维护
	4

	第8章 NoSQL数据库
	NoSQL简介、NoSQL兴起的原因、NoSQL与关系数据库的比较、NoSQL的四大类型、NoSQL的三大基石、NewSQL数据库
	2

	第9章分布式数据库HBase
	HBase概述、HBase访问接口、数据模型、实现原理、运行机制和编程实践
	4

	第10章 文档数据库MongoDB
	MongoDB简介、MongoDB和关系数据库的对比、MongoDB数据类型、MongoDB安装方法、MongoDB基础操作和Java编程实践
	2

	第11章 键值数据库Redis
	Redis简介、应用场景、安装方法、操作实例和Java编程实践
	1

	第12章 云数据库
	云数据库，包括云数据库概述、云数据库产品和云数据库系统架构
	2

	第13章 数据仓库和数据湖
	数据仓库的概念、数据仓库的不同发展阶段、数据湖和湖仓一体
	1

	第14章 SQL与大数据
	Hive、Spark SQL、Flink和Phoenix
	2

	合计
	56

	五、考核方式与要求

	（1）平时成绩：上课考勤，完成课后作业；

（2）实验成绩：完成上机练习题目，并提交上机实验报告，同时完成期末大实验作业；

（2）期末考试：采用笔试，闭卷；

（3）最终成绩：平时成绩（10%）、实验成绩（40%）和期末考试成绩（50%）按比例加权求和。

	六、选用教材
	林子雨.数据库系统原理.人民邮电出版社,2024.

	七、参考书目与文献
	无

	八、课程网站等支持条件
	本课程官网：https://dblab.xmu.edu.cn/post/database/

	九、其它信息
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XMU Undergraduate Course Syllabus
	Course name
	Principle of Database System

	Course code 
	212019
	Category code
	CSCI

	Programme
	Computer Science
	Semester
	Semester 2, Year 3

	Course type
	□Basic Common Courses □General Education Courses □Disciplinary General Courses ■Specialized Courses □Other Teaching Processes
	Course focus
	■Lecture □Experiment 

□Skill-training □Practical

	Credit
	Total learning hours
	Lecture
	Tutorial
	Experiment
	Practical
	Others

	4
	80
	56
	0
	24
	0
	0

	Prerequisites
	Introduction to Computer, Advanced Language Programming, Data Structure

	1.Course description

	Database theory and technology is a basic course for computer majors, as well as a necessary knowledge and skills for Computer engineering technicians. It is a required course. The teaching task of this course is to comprehensively introduce the basic concepts, principles, and core technologies of database systems for a large amount of data management operations, enabling students to establish a solid theoretical foundation in relational databases and NoSQL databases, master database development techniques in modern information systems, and have a simple understanding of the cutting-edge technologies of current database development. The course content includes database overview, relational database, relational database standard language SQL, relational database programming, relational database security and protection, normalization theory of relational database, relational database design, NoSQL database, distributed data HBase, document database MongoDB, key value database Redis, cloud database, data warehouse and Data lake, SQL and Big data.

	2. Learning goals

	The purpose of this course is to help students to master the database system basic principle, concept, model, structure, methods, research and application design. After learning this course, students are supposed to be able to develop complex database system application. This course focuses on cultivating the following abilities for students:

Analysis and design ability: A deep understanding of the basic concepts and methods, and learning the analysis methods of database system and the design of a robust system.
Practical developing ability: Students are supposed to be with the ability of developing a database application system.
Self learning ability: Students are required to self learn a lot of database software in their spare time, whereas the class time is focused on basic methods and case analysis.
System integration ability: Master the integration of various databases and the integration of various heterogeneous systems, so as to grasp the overall structure of complex system.
Research and innovation ability: Database technology is developing rapidly, and new technology emerges every year. This course trains the student to have the ability of proposing new questions, new concepts and new methods.

	3.Teaching approaches

	(1)The course mainly takes the form of lecture, and also the students are required to program on their own computer to better comprehend the knowledge of database.

(2)Large amount of online course resources are also provided to students, including technical literature, ppt, programming guide, and so on.


	4. Content outline of the course

	Chapter(Section)
	Content
	Learning hours

	Chapter 1 Database Overview
	Introduce the history and current situation of data, data management, database, Database management system, database system and data technology
	4

	Chapter 2 Relational Database
	Basic Concepts of Relational model, Relational Query and Relational Algebra
	2

	Chapter 3 Relational Database Standard Language SQL
	Structured Query language SQL, data definition, data query, data update and view, and some comprehensive examples are given
	10

	Chapter 4 Relational Database Programming
	Transact SQL, cursor, stored procedure, function, ODBC programming and JDBC programming
	6

	Chapter 5 Relational Database Security and Protection
	Database security, integrity, Concurrency control and recovery
	8

	Chapter 6 Standardization Theory of Relational Databases
	Possible redundancy and exception problems, Functional dependency, normal form and schema decomposition in relational schema
	8

	Chapter 7 Relational Database Design
	The steps of database design, requirement analysis, conceptual structure design, logical structure design, database physical design, database implementation, database operation and maintenance
	4

	Chapter 8 NoSQL Database
	Introduction to NoSQL, Reasons for the Rise of NoSQL, Comparison between NoSQL and Relational Database, Four Types of NoSQL, Three Cornerstones of NoSQL, NewSQL Database
	2

	Chapter 9 Distributed database HBase
	Overview of HBase, HBase access interface, data model, implementation principle, operating mechanism, and programming practice
	4

	Chapter 10 Document Database MongoDB
	Introduction to MongoDB, comparison between MongoDB and relational databases, MongoDB data types, MongoDB installation methods, MongoDB basic operations, and Java programming practices
	2

	Chapter 11 Key Value Database Redis
	Introduction to Redis, application scenarios, installation methods, operation examples, and Java programming practices
	1

	Chapter 12 Cloud Database
	Cloud database, including overview of cloud database, cloud database products, and cloud database system architecture
	2

	Chapter 13 Data Warehouse and Data lake
	The concept of data warehouse, the different development stages of data warehouse, and the integration of Data lake and lake warehouse
	1

	Chapter 14 SQL and Big data
	Hive、Spark SQL、Flink and Phoenix
	2

	Total
	56

	5. Assessment methods and requirements

	The course involves homework and closed-book examination.

The final score includes three parts, i.e., homework(10%),experiments(40%) and final examination(50%).

	6.Textbooks
	Ziyu LIN. Database System Theory, Posts and Telecommunications Press, 2024.

	7.References
	Date C J, An Introduction to Database System (Ed.8), Addison-Wesley,2003

	8.Website
	https://dblab.xmu.edu.cn/post/database/

	9.Others
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