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0007947 High Level Language Programming

Course Number: 0007947

Course Title: High Level Language Programming

Credit: 3.5  Total Credit Hours: 56

Students: Undergraduate students majoring in Software Engineering

Prerequisites: None

Evaluation Method: Written Exam

Writer: Zu Baokai

Course Description:

As an introductory course, the goal of this course is to train students' ability in programming design

skills. The focus is on helping students grasp the fundamental concepts of computer programming

design and develop their ability to abstract, design algorithms, and solve practical problems. The

course covers basic grammar, statements, control structures, and general programming design

methods. By studying this course, students will gain proficiency in C Language's control structures,

statements, and grammar specifications, build up competence in C Language's programming design

and debugging skills, learn commonly used algorithms, and apply them to solve practical problems.

Upon completion of the course, students will have a solid understanding of structured programming

and modular design methods, as well as programming skills and essential program testing and

debugging approaches.

Recommended Textbooks/References:

1. Liao Husheng, Ye Naiwen, Zhou Jun. C Programming Tutorial by Examples (3™ Edition). Post
& Telecom Press, 2018
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0007442 Object-Oriented Programming (C++)

Course Number: 0007442

Course Title: Object-Oriented Programming (C++)

Course Type: Professional basic compulsory course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software engineering

Prerequisites: High Level Language Programming

Evaluation Method: Course participation + written exams

Writer: Chen Hongli

Course Description:

Object-Oriented Programming (C++) is a required course for software engineering majors in the
Department of Software Engineering at the Faculty of Information Technology. This course
introduces the fundamental concepts of object-oriented programming and the implementation
mechanism of C++ language. It covers the essential syntax of the C++ language and the
programming techniques using VC++ or VS integrated development environment. Additionally, the
course aims to introduce the basic methods of analyzing and solving problems via object-oriented
thoughts.

Specifically, the course contains two teaching focuses: object-oriented thoughts and C++ language's
implementation mechanism. The former includes fundamental concepts of object-oriented
encapsulation, inheritance, and polymorphism, as well as a series of analysis and design methods,
such as object design, object association analysis, program structure design, and polymorphism
application. The latter includes specific functionality of C++ Language, such as class definition,
object declaration, virtual function, derived class, abstract base class, etc.

The difficulty of this course lies in the analysis and design methods of object-oriented programming,
including topics such as inheritance, polymorphism, object design, object association analysis, and
the practical application of polymorphism.

Recommended Textbooks/References:

1. Chen Weixing, Lin Xiaocha, C++object oriented programming (4th Edition), Tsinghua
University Press, January, 2018

2. Ian Sommerville software engineering 9th, China Machine Press, may 2011

3. Zheng Li, Dong jiangpeng, C++language programming (4th Edition), Tsinghua University
Press, July 2010

4. Eckel (USA), C++ programming ideas (2nd Edition), China Machine Press, August 2017
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0007909 Discrete Mathematics

Course Number: 0007909

Course Title: Discrete Mathematics

Course Type: Professional basic compulsory course

Credit: 3.0 Total Credit Hours: 54

Students: Undergraduate students majoring in software engineering

Prerequisites: Linear algebra, advanced mathematics

Evaluation Method: Course participation + written exams

Writer: Zhu Shaotao

Course Description:

Discrete Mathematics is a subject compulsory course for undergraduate students majoring in
software engineering at the Faculty of Information Technology.

Following the advanced mathematics course, this course aims to develop the logical thinking ability
for software engineers. It introduces to students the fundamental thinking and research methods
required to master the view and method of modern mathematics. Students will also learn the
necessary tools and methods to deal with discrete structures and be able to abstract a program model
by solving problems using logic. This course emphasizes developing students' professional theory
and practical problem-solving skills to establish a strong foundation for future courses.

The course covers various topics such as propositional logic, predicate logic, set theory, algebraic
systems, and graph theory. Meanwhile, the course content is challenging and requires students to
develop their innovation, abstract thinking, generalization, and rigorous mathematical reasoning
abilities.

Recommended Textbooks/References:

1.Deng Mike, Quan Xiaomei, Liu Zhaoying, Discrete Mathematics, Publishing House of
Electronics Industry, 12-2020
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0007958 Digital Logic

Course Number: 0007958
Course Title: Digital Logic
Course Type: Professional basic compulsory course
Credit: 2.0  Total Credit Hours: 32
Students: Undergraduate students majoring in Software Engineering
Prerequisites: Discrete Mathematics
Evaluation Method: Written Exam
Writer: Li Da
Course Description:
Digital logic is the fundamental building block for all digital technologies, which is based on digital
electronic technology as well as leveraging logic algebra. The digital logic course covers basic
principles, analysis, and synthesis methodology in digital circuit design, which is of solid practice
use. By the end of this course, students will acquire a solid understanding of the fundamental
concepts and theories of digital logic circuits, as well as the methods for analysis and design of both
combinational and sequential logic circuits. This knowledge will not only pave the way for their
future studies in computer hardware but also equip them with the skills needed to tackle engineering
problems with confidence. In order to help students better master engineering skills, this course will
cover both classic digital circuits and development tools, specifically FPGA and EDA tool suites,
which will be applied in the experimental class.
Recommended Textbooks/References:
2. David Harris, etc. Digital Design and Computer Architecture (2" Edition), Elsevier, 216
3.  Wang Erqian, Yang Shiqiang, Ba Linfeng. Digital Logic and Integrated Digital Circuits
(2" Ed). Tsinghua University Press, 2002

4. Ouyang Mingxing. Digital Logic (4th Ed). Huazhong Technology University Press, 2009

5. A.B.Marcovitz. Introduction to Logic Design (3" Ed), McGraw-Hill Education, 2010
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0008186 Data Structures and Algorithms

Course Number: 0008186

Course Title: Data Structures and Algorithms

Course Type: Professional basic compulsory course

Credit: 3.5 Total Credit Hours: 56

Students: Undergraduate students majoring in Software engineering

Prerequisites: High Level Language Programming, Object-Oriented Programming (C++), discrete
mathematics

Evaluation Method: Course participation + written exams

Writer: Chen Hongli

Course Description:

Data structures and algorithms is a basic compulsory course for software engineering majors in the
Department of Software Engineering at the Faculty of Information Technology. Students in this
course will learn various organization forms of data and the implementation of diverse calculation
algorithms based on these structures. Not only does it provide theoretical guidance for computer
language programming, but it also summarizes the common methods and skills of program design
at a higher level. The course introduces how to display, organize, and process data reasonably and
effectively and presents preliminary algorithm design and performance analysis technology. The
teaching focus of this course covers fundamental data structures (e.g., linear table, stack and queue,
array, string and generalized table, tree and binary tree, and graph) and two commonly used search
and internal sorting data processing technologies. This course's difficulty is combining theory with
practice closely and solving practical problems with this knowledge.

Recommended Textbooks/References:

1. Yin renkun, data structure (described by object-oriented method and C++ language) (2nd
Edition), Tsinghua University Press, January 2018

2. Sartaj Sahni, data structure, algorithm and Application — C++language description, China
Machine Press, September 2013

3. Jeffrey D. Ullman et al., data structure and algorithm (photocopy edition), Tsinghua University
Press, December 2003

4. Li Chunbao, editor in chief, data structure course (5th Edition), Tsinghua University Press, may

2017
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0010718 Introduction to Software Engineering

Course Number: 0010718

Course Title: Introduction to Software Engineering

Course Type: Professional basic compulsory course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Object-Oriented Programming (C++), Data Structures and Algorithms, Java
Programming

Evaluation Method: Course participation + written exams

Writer: Liu Xiaojian

Course Description:

Introduction to Software Engineering is a required course for software engineering majors from the
Dept. of Software Engineering (Faculty of Information Technology). This course refers to the
requirements of the first-level discipline knowledge system of software engineering and pays
attention to the engineering and practice of software development in the course setting. This course

incorporates the modern development process, the current popular object-oriented technology, and

nmn nmn

UML language as its core, with "software modeling and analysis," "software design," "software

nn nn nmn

verification and validation," "software evolution," "software process," "software quality" as its focus.
Through applying software development's advanced technology, practice, and case studies, the
course introduces requirement engineering, software design and architecture, testing, development,
and management. By the end of this course, students will master fundamental software requirements
analysis, modeling, construction, and corresponding CASE tools in both understanding and practice.
As a major in Software Engineering, students will be equipped with the skills to solve complex
engineering problems, which serves as a foundation for their future career.

Recommended Textbooks/References:

1. Fank Tsui Introduction to Software Engineering4th, China Machine Press, 2018.9

2. Ian Sommerville Software Engineering 9th. China Machine Press, 2011.5

3. Stephen R Schach Object-Oriented Classical Software Engineering 8th. China Machine Press,

2012.7
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0002549 Principles of Database 1

Course Number: 0002549

Course Title: Principles of Database

Course Type: Professional basic compulsory course

Credit: 3.0  Total Credit Hours: 48

Students: Undergraduates majoring in software engineering, undergraduates majoring in computer
science

Prerequisites: Data structure, computer principle

Evaluation Method: Normal results + final exam

Writer: Shao Yong

Course Description:

Database technology is one of computer science's fastest-growing and most widely used
technologies, and its application plays an essential role in software development. Currently, software
inevitably involves data storage and querying, which employs database technology. Meanwhile, in
three areas, a vast database market has formed: database design and application, basic theory, and
management system development. This course lays the groundwork for studying the three fields
mentioned above.

As a crucial branch of computer software, Database Principles is a discipline that studies how to
store, use, and manage data. With the development of computer applications, the scenarios where
databases are used have expanded to new areas such as computer-aided design, artificial intelligence,
office information systems, and network applications, in addition to traditional data processing,
information management, and transaction processing scenarios. After over 30 years of development,
database technology has established a complete theoretical system along with many practical
systems, making this course highly theoretical, practical, and operational.

Recommended Textbooks/References:

1.Wang Shan, Sa Shixuan. Introduction to Database Systems (Fifth Edition). Beijing: Higher
Education Press, September 2014

2. Baklarz G. DB2 9 for Linux UNIX Windows, Database Management Certification Guide
(Original Book 6th Edition). April 2009
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0008170 Principles of Computer Organization

Course Number: 0008170

Course Title: Principles of Computer Organization

Course Type: Basic Courses in General Discipline

Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in software engineering

Prerequisites: Fundamentals of Circuit Analysis, Mathematical Logic, C Programing Language
Evaluation Method: Course participation (20%) + Written exams (70%) + Experiment (30%)
Writer: Tian Rui

Course Description:

The course "Principles of Computer Organization" presents a programmer's perspective on how
computer systems perform tasks, store data, and communicate with others. This course is designed
to enhance students' programming skills, developing their capabilities of writing efficient and
reliable code. In the meantime, this course provides a foundation for more advanced courses on
compilers, networks, and operating systems, where a deeper understanding of systems-level issues
is required. Topics covered include: machine-level code and its generation by optimizing compilers,
performance evaluation and optimization, computer arithmetic, memory organization and
management, networking technology and protocols, and supporting concurrent computation.
Recommended Textbooks/References:

1. Tang Shuofei etc. Computer Organization (2nd edition). Higher Education Press, Jan 2008.

2. Randal E.Bryant etc. Computer Systems: A Programmer’s Perspective (3rd edition). China
Machine Press, Dec. 2016.

3. David A. Patterson and John L. Hennessy. Computer Organization and Design (5th edition) China
Machine Press, May 2020.
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0007359 Operating Systems

Course Number: 0007359

Course Title: Operating Systems

Course Type: Basic Subject Compulsory Course

Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in software engineering

Prerequisites: Computer composition principle and assembly language, C language programming,
Data structure

Evaluation Method: Course participation + written exams

Writer: Zhu Nafei

Course Description:

Operating Systems is a professional elective course offered by the Dept. of Software Engineering at
the Faculty of Information Technology for undergraduates majoring in software engineering. The
task of this course is to help students master the basic concepts, principles, and algorithms of
operating systems, understand the design and implementation technology of operating systems, and
establish the overall concept of operating systems. The course is designed to help students better
understand the various behaviors of operating systems. At the same time, it is hoped that the methods
and technologies used in operating system design can inspire students to design software systems
and lay a foundation for students to better design and develop various application software. The
teaching focus includes the concept and function of the operating system, processor management,
memory management, information storage management, peripheral management, and operating
system architecture. The difficulties of this course include the concepts, principles, and methods
involved in chapters, such as processor management, memory management, information storage
management, peripheral management, and operating system architecture.

Recommended Textbooks/References:

1. Andrew S. Tanenbaum. Xiangqun Chen et al. Modern operating system. China Machine Press,
July 2009.

2. Zhongxiu Sun, Xianglin Fei, Bin Luo. Operating system tutorial (4th Edition). Beijing: Higher
Education Press, 2011.

3. Ran Zheng, Liping Pang, Experimental guidance of computer operating system (Linux version).
People's Posts and Telecommunications Press, August 2014.

4. Abraham Silberschatz, Peter Baer Galvin, Greg Gagne. Operating system concept (7th Edition).
Beijing: Higher Education Press, October 2010.
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0010140 Software Requirements Analysis and Modeling

Course Number: 0010140

Course Title: Software Requirements Analysis and Modeling

Course Type: Professional basic compulsory course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Essentials of Software Engineering

Evaluation Method: Course participation + written exams

Writer: Wang Weidong

Course Description:

Software Requirements Analysis and Modeling is one of the professional basic compulsory courses
for undergraduate students majoring in Software Engineering. The main objective of this course is
to provide a clear understanding of the requirement development process, comprehensively
introducing the five requirements engineering activities: requirement acquisition, requirement
analysis, requirement modeling, requirement specification, and requirement management. This
course focuses on advanced software development technologies, best development practices, and
real-world case studies, covering software requirement engineering processes, requirement
acquisition methods, analysis methods, UML modeling methods, and the progress of software
requirements engineering. The difficulties of this course are described as follows: many efforts
should be made to promote the comprehensive integration and application of theory, method, and
technology to guide the systematic practice of software requirement engineering at all stages.
Recommended Textbooks/References:

1.Karl Wiegers, Joy Beatty. Software Requirements 3rd, Southeast University Press, Sep, 2014.
2.Grady Booch James, The Unified Modeling Language User Guide 2nd, China Machine Press, Apr,
2006

3.Leszek A. Maciaszek, Requirements Analysis and System Design 3rd, China Machine Press, Jan,

2020
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0007749 Computer Networks

Course Number: 0007749

Course Title: Computer Networks

Course Type: Professional basic compulsory course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Computer composition principle, data structure and algorithm

Evaluation Method: Course participation + written exams

Writer: Huang Zhiqing

Course Description:

Computer Networks is a discipline basis compulsory course for undergraduate students majoring in
software engineering. This course provides an in-depth understanding of computer networks by
integrating the OSI/RM reference model and TCP/TP protocol system. It covers the physical, data
link, network, transport, and application layers of computer networks, and also introduces the
fundamental concepts of network security. Upon completing this course, students will achieve the
following: (1) understand and master the fundamental concepts, principles, and methods of
computer networks; (2) become familiar with the system structure of computer networks; (3)
understand and master the functions, working principles, and main protocols of each layer of
computer network; (4) understand the essential content of network security; (5) learn about the latest
technology and development trend of computer networks; (6) develop the ability to systematically
analyze and synthesize network engineering problems. This course provides a solid foundation for
studying the technical development and engineering application of computer networks, as well as
other professional courses.

Recommended Textbooks/References:

1.Andrew S. Tanenbaum, David J. wetherall. Computer networks (5th Edition). Tsinghua University
Press, March 2012 (Chinese Edition)

2. Andrew S. Tanenbaum, David J. wetherall. Computer networks, Sth ed. Machinery Industry Press,
October 2011 (English photocopies)
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0008148 Software Architecture & Design (Bilingual)

Course Number: 0008148

Course Title: Software Architecture & Design (Bilingual)

Course Type: Professional basic compulsory course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Basic programming & design, OO design & programming, C/C++/Java

programming

Evaluation Method: Written Exam

Writer: Zhang Jian

Course Description:

This course provides software engineering students a comprehensive understanding of software

system design and architecture. It covers fundamental concepts, skills, techniques, tools,

methodologies, and perspectives essential for software professionals and architects to design large-

scale or complicated software systems successfully. Specifically, the course focuses on topics as

follows: (1) the fundamental concept of software and its role, (2) the definition and importance of

software architecture, (3) software system design and principles, (4) standard and classic software

patterns/styles, (5) component design and implementation (e.g., GUIs components, business entities

and business flow components, data access components), (6) software architecture evaluation and

criteria, and (7) relevant case studies.

By the end of this course, students will possess the skills and knowledge necessary for basic software

system design and the ability to design complex software systems. This includes expertise in

modular design, abstraction, information hiding, logical inference, and formal description.

Besides, this course is taught bilingually, which helps students extend their global vision, develop

cross-cultural communication and collaboration skills, and build their competence in engineering,

innovation, and globalization.

Recommended Textbooks/References:

1. Mary Shaw, David Garlan, Software Architecture Perspectives On An Emerging  Discipline

(Translation in Chinese), Translated by Zhengjian Liu. Peng Jiang, Tsinghua University

Press, 2007, 3;

2. Mary Shaw and David Garlan, Software Architecture Perspectives On An Emerging
Discipline (photo-copy version) , Science Press, 2004;

3. Yousheng Zhang, Software Architecture, Tsinghua University Press, 2006, 11;

4. Jian Zhang, Modern Software System Architecture & Design ( Textbook Draft &
Handout) ,2020;
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0008159 Software Process and Project Management

Course Number: 0008159

Course Title: Software Process and Project Management

Course Type: Professional basic compulsory course

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Introduction to Software Engineering

Evaluation Method: Course participation + Experimental results

Writer: Yan Changshun

Course Description:

Software Process and Project Management is one of the compulsory courses for undergraduate
students majoring in Software Engineering. This course explains software process and project
management theories and methods, successful cases, and new agile project management concepts.
The teaching focus of this course contains (1) the introduction of software project management
concepts, (2) preparation of scope, time, cost, and integration plans, (3) understanding of agile
concepts, and (4) understanding the Scrum model. The main challenges of this course involve
understanding agile concepts and designing integration plans.

By the end of this course, students will have a thorough understanding of both the traditional
management process and the agile project management process for software projects. They will also
enhance their abilities in integrated planning, software project approval, implementation control,
and acceptance management, while improving their communication and teamwork skills.
Recommended Textbooks/References:

1.Wanjiang Han, Lixin Jiang, Software project management case course, 4th edition, Mechanical
industry Press, 6-2019

2.Robert c. Martin, agile software development: principles, patterns and practices, Qinghua
University press, 9-2003

3.Rubin, Kenneth s. Scrum essence: a guide to agile transformation, Qinghua University press, 6-

2014
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0008149 Software Testing and Quality Assurance

Course Number: 0008149

Course Title: Software Testing and Quality Assurance

Course Type: Professional basic compulsory course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Introduction to Software Engineering

Evaluation Method: Course participation + written exams

Writer: Li Juan

Course Description:

Software Testing and Quality Assurance is a major required course offered by the Dept. of
Software Engineering for undergraduate students majoring in Software Engineering. This course
introduces methodologies and technologies in software testing and quality assurance, developing
students' ability to leverage appropriate methods, theories, and tools to solve software testing and
quality problems.

The course mainly covers software testing and quality assurance theories and methods, including
the software testing process and quality measurement as its difficult parts.

Recommended Textbooks/References:

1.Stephen Brown, Software Testing: Principles and Practice, China Machine Press, 4-2019
2.Jianping Cai, University Tutorials of Software Testing, Tsinghua University Press, 9-2009
3.Roger S. Pressman, Software Engineering: A Practitioner’s Approach, Machinery Industry Press,
9-2016.

4.Renkun Yin, Practical software engineering, 7singhua University Press, 11-2010
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0009133 Course Project of Object-Oriented Programming (C++)

Course Number: 0009133

Course Title: Course Project of Object-Oriented Programming (C++)

Course Type: Subject basic compulsory course

Credit: 1.0 Total Credit Hours: 30

Students: Undergraduate students majoring in Software engineering

Prerequisites: High Level Language Programming, Object-Oriented Programming (C++)
Evaluation Method: Course participation + Study Report

Writer: Chen Hongli

Course Description:

The Course Project of Object-Oriented Programming (C++) is a compulsory course offered by the
Dept. of Software Engineering at the Faculty of Information Technology for software engineering
undergraduates. This course is a crucial element of the Object-oriented programming (C++) course.
The primary objective of this course is to enable students to apply the knowledge they have learned
in the Object-oriented programming (C++) class to perform practical experiments. These
experiments will help students deepen their understanding of the course content and develop their
ability to code in an object-oriented programming language. Completing the assigned course
projects will serve as a means to achieve these goals.

This course focuses on helping students complete a sizeable practical application project by
applying analyzing, designing, programming, and debugging skills they have learned in class.
Students will gain a deeper understanding of the fundamental concepts and processes of program
design, practice the basic grammar of program design and the basic process of program debugging,
and learn the mainstream program editing and debugging tools.

The challenge of this course is three-fold: (1) applying theoretical knowledge and methods to solve
practical problems, (2) completing tasks such as analysis, design, programming, and debugging, and
(3) developing software with a system viewpoint and following general standards of software
development.

Recommended Textbooks/References:

None.
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0007155 Cognitive Practice

Course Number: 0007155

Course Title: Cognitive Practice

Course Type: Compulsory course in practice

Credit: 1.0 Total Credit Hours: 30

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Freshman Seminar

Evaluation Method: Course participation + Report

Writer: Ju Fujiao

Course Description:

Cognition Practice is a practical course for software engineering undergraduates. It aims to help
students understand trends in software development, both domestically and internationally, and
become familiar with the software development process.

In this course, students will learn both traditional and modern software development methodologies
and understand the general process of software project development and maintenance. This course
provides students with a comprehensive understanding of the specific ideas, basic requirements, and
advanced methods of software systems, laying a solid foundation for further study and software
engineering practice.

This course consists of three parts: visiting relevant enterprises, listening to expert reports, and
communicating with technical personnel in the industry. The course is designed to help students
enhance their skills and knowledge in professional and management areas, thereby improving their
overall quality. It also guides them toward career planning and provides a better understanding of

the significant role this major plays in social and economic development and reform.
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0009048 Course Project of Data Structures and Algorithms

Course Number: 0009048

Course Title: Course Project of Data Structures and Algorithms

Course Type: Professional basic compulsory course

Credit: 2.0 Total Credit Hours: 60

Students: Undergraduate students majoring in Software Engineering

Prerequisites: High Level Language Programming, Object-Oriented Programming (C++), discrete
mathematics, Data Structures and Algorithms

Evaluation Method: Course participation + Study Report

Writer: Chen Hongli

Course Description:

The Course Project of Data Structures and Algorithms is a compulsory course for software
engineering undergraduates in the Dept. of Software Engineering. The course aims to help students
understand the basic knowledge of data structure they have learned in the Data Structures and
Algorithms course, and build up their competence in solving practical problems by practicing data
structure-related methods and technologies step-by-step.

The teaching focus consists of two parts: guiding students to complete a sizeable practical
application project independently by applying analysis, design, programming, and debugging skills
they have learned in class.

The challenge of this course is three-fold: (1) applying the theoretical knowledge and methods to
solve practical problems, (2) completing the entire task, from analyzing, designing, programming,
and debugging, and (3) developing the software with a system viewpoint and the general standard
of software development.

Recommended Textbooks/References:

None.
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0010655 Mobile Software Development

Course Number: 0010655

Course Title: Mobile Software Development

Course Type: Compulsory course in practice

Credit: 2.0 Total Credit Hours: 60

Students: Undergraduate students majoring in Software engineering

Prerequisites: Object oriented programming, Principles of Database, Web Development Practice

Evaluation Method: Experimental process + Final assessment

Writer: China Soft International/Yu Min

Writer: Liu Haibing, Yu Min

Course Description:

Mobile software development is a required practical course offered by the Dept. of Software

Engineering at the Faculty of Information Technology for software engineering undergraduates.

The objective of this course is to enable students to gain mastery of core mobile software

development technologies. The basic technology acquired during the early stages was applied to

engineering practice, resulting in the rapid development of a beautiful and interactive mobile

application interface. This has laid a solid foundation for future work.

The challenge of this course is two-fold: (1) building up students' effective communication,

presentation, and cooperation skills during mobile software development, especially in the face of

complex and knotty engineering problems, and (2) developing their ability to follow domestic and

international development trends as well as research hotspots in relevant professional fields and

related industries.

Recommended Textbooks/References:

1. Liang Baiqing, Zhong Weibin, Lin Weiping, mobile terminal application software development,
people's Posts and Telecommunications Press, 2015.02.01

2. Edited by jumoke education research and development center, Android from introduction to
project practice, Tsinghua University Press, October 1, 2019

3. [3] LV Ming, HTML5 mobile web+ Vue.js Practical application and development, Tsinghua
University Press, June 1, 2020
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0008153 Computer Networks Experiment

Course Number: 0008153

Course Title: Computer Networks Experiment

Course Type: Compulsory course in practice

Credit: 1.0 Total Credit Hours: 32

Students: Undergraduate students majoring in software engineering

Prerequisites: Computer Networks

Evaluation Method: Course participation + Experiments

Writer: Zhu Wanting

Course Description:

Computer Networks Experiment is a compulsory practical course for undergraduate students
majoring in software engineering. As a supporting experimental course, it allows students to put
into practice the theories and technologies they learned in the "Computer Network" course. This
course combines computer network theory with practice, improving students' practical abilities,
deepening their understanding of computer network knowledge, and enhancing their mastery of
network theory and technology. The study of this practical course can lay a solid foundation for
subsequent professional courses such as software architecture, network programming technology,
Internet of Things.

Recommended Textbooks/References:

None
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0008155 Comprehensive Practice of Software Development

Course Number: 0008155

Course Title: Comprehensive Practice of Software Development

Course Type: Practical required course

Credit: 3.0 Total Credit Hours: 90

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Object oriented programming, Principles of Database, Web development

technologies

Evaluation Method: Experimental process + Final assessment

Writer: Liu Haibing, Yu Min

Course Description:

Comprehensive practice of software development is a required practical course offered by the Dept.

of Software Engineering at the Faculty of Information Technology for software engineering

undergraduates.

This practice course involves a medium-sized project as the main focus, with the team as the unit.

Following the specifications and requirements of software engineering, the course comprehensively

employs the professional knowledge, skills, and tools of software engineering from the first three

academic years. The project is completed from project establishment, team building, demand

analysis, prototype design, and system design to development, testing, submission, and archiving.

In order to achieve optimal results, software development must be approached in a systematic and

scientific manner, paying attention to detail throughout the process. This process aims to lay a solid

engineering foundation for future work and research in related fields.

The course focuses on the entire software engineering process, from project initiation and team

setup to requirement analysis, prototype design, system design, development, testing, submission,

and documentation. The course's challenge is two-fold: (1) to focus on a medium-sized project with

the team as a unit and (2) to complete project design and development according to software

engineering specifications and requirements.

Recommended Textbooks/References:

1. Zhang Haifan, Mou Yongmin. Introduction to software engineering. Tsinghua University Press,
August 1, 2013

2. Li Aiping, Cui Donghua, Li Dongsheng. Software engineering. People's Posts and
Telecommunications Press, 2014.03.01

3. Yue Xi, Tang Zhen, Zhou Zihong. Comprehensive practice case of software engineering. China

Machine Press, January 1, 2020
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0008464 Work Internship

Course Number: 0008464

Course Title: Work Internship

Course Type: Compulsory course in practice

Credit: 4.0 Total Credit Hours: 120

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Object-Oriented Programming (C++) Course Design, Software Engineering,
Comprehensive Practice of Software Development

Evaluation Method: Course participation + written report + oral presentation + defense

Writer: Su Haoru

Course Description:

Work Internship is a compulsory course for undergraduate students majoring in Software
Engineering. The course offers students the opportunity to work on an actual project in a company,
allowing them to gain practical knowledge of society and future work. It provides a platform for
students to practice their skills in researching, analyzing, designing, developing, and testing
software systems, using the basic and professional knowledge they have acquired. Through
literature review, group discussion, and information synthesis, students can draw practical
conclusions. They will also gain an understanding of the current state and developmental trends of
software technology.

This course aims to improve students' ability to independently and innovatively solve practical
problems. In doing so, students should take a comprehensive approach and evaluate the impact of
the system on society, health, safety, law, and culture. To ensure thorough discussion and
understanding, students are encouraged to engage with their enterprise tutor and team members.
Upon completion, students will submit a project report and participate in an oral presentation

defense. These activities will allow students to practice their written and oral communication skills.
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0006456 Graduation Project

Course Number: 0006456

Course Title: Graduation Project

Course Type: Compulsory practice course

Credit: 8.0 Total Credit Hours: 480

Students: Undergraduate students majoring in Software Engineering

Prerequisites:

Evaluation Method: Thesis + Defense

Writer: Zhang Li

Course Description:

Graduation Project is a compulsory practice course for software engineering undergraduates.

The objective of this course is to help students master the fundamental knowledge, technology,
and methods of software engineering. They will learn to apply the basic concepts and professional
skills to solve practical problems and gain experience in solving complex engineering problems.
The course provides comprehensive training to students and prepares them to become skilled
professionals in the field of software engineering.

During the period of the graduation project, students are required to work independently on the
analysis, solution (including design and implementation), and summary of the problems. This
involves selecting appropriate topics, reading relevant papers, choosing and utilizing appropriate
development tools and environments, formulating research, designing and developing a plan,
writing an opening report, composing a graduation thesis, participating in defense, and so on. All
of these tasks are carried out under the guidance of teachers. The ultimate goal is to independently
complete the problem analysis, solution (including design and implementation), and summary, and
finally complete the approved topic.

The teaching focus is to engage students in the entire process of solving engineering problems,

with a difficult part in improving their overall abilities.
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0008185 The Experiments of Digital Logic

Course Number: 0008185

Course Title: The Experiments of Digital Logic

Course Type: Professional practice elective course

Credit: 1 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Digital Logic

Evaluation Method: Course participation+ experimental results and reports

Writer: He Guoping

Course Description:

The Experiments of Digital Logic is a course for undergraduate students majoring in software
engineering. This course covers digital logical knowledge and provides hands-on experience with
digital logic experiments, establishing a solid foundation for students in their third semester.
Experiments are a critical component of the Digital Logic course, providing students with the
opportunity to gain a deep understanding of digital logic and develop their ability to use
equipment, tools, and resources. This course focuses on digital logic design experimentation and
computer-aided design practice. Through these practices, students will enhance their ability to
apply theory to practical projects, develop their skills in digital logical design, and cultivate an
excellent scientific attitude.

Recommended Textbooks/References:
1.Guidebook for the Experiments of Digital Logic.
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0008400 Database Application Experiment

Course Number: 0008400

Course Title: Database Application Experiment

Course Type: Professional practice elective course

Credit: 2.0  Total Credit Hours: 32

Students: Undergraduates majoring in Software Engineering, undergraduates majoring in
Computer Science

Prerequisites: Principles of Database

Evaluation Method: experimental results + project assessment

Writer: Shao Yong

Course Description:

This course is a critical professional basic practice course for undergraduates majoring in software
engineering, computer application technology, and other related fields at Beijing University of
Technology.

The course aims to equip students with basic database software skills, data application proficiency,
and problem-solving abilities. The course "Database Application Experiment" provides a solid
foundation in logic, engineering, and breadth of knowledge.

In this course, students will design and implement database experiments, including system
requirement and database analysis, E-R diagram decomposition and merging, table design,
programming, and management. By studying the practical aspects of engineering, conducting
functional practice analysis, and designing systems, students develop their ability to apply their
knowledge and think innovatively. They also learn to actively seek out solutions for application
database engineering problems. Additionally, this course establishes a strong footing for students to
delve deeper into database technology research, providing a sturdy foundation for their future
pursuits in this field.

Recommended Textbooks/References:

1. Niu Xinzhuang, "DB2 Advanced Management, System Design and Diagnosis Cases" (3rd
edition), Tsinghua University Press, 2017

2. Niu Xinzhuang, "Step by Step DB2 DBA System Management, Operation and Maintenance
and Application Cases" (3rd edition), T¥inghua University Press, 2017

3. IBM DB2 V9 typical database application "Database Application Experiment Guide"
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0010119 Open Source Software Creative Design and Development

Practice

Course Number: 0010119

Course Title: Open Source Software Creative Design and Development Practice

Course Type: Professional practice elective course

Credit: 1.0 Total Credit Hours: 30

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Software requirement analysis and modeling, Data structure and algorithm, High
Level Language Programming design

Evaluation Method: Course participation + Project assessment

Writer: He Guoping

Course Description:

Open Source Software Creative Design and Development Practice is an elective practice course for
undergraduates majoring in Software Engineering.

The aim of this course is to enable students to engage in creative design and development practices,
using open source projects as a basis. They will have the opportunity to apply their own creativity
or receive guidance from teachers while learning open source software technology. The final
objective is to complete a software creative project from scratch.

The teaching focus of this course is to guide students in (1) comprehending and excelling in the
philosophy of open-source software and open-source agreements by presenting case studies, (2)
learning and proficiently applying relevant technologies and methods of open-source software, and
(3) devising and executing a comprehensive, innovative software project based on an open-source
software project.

The challenge of this course is four-fold: (1) learning and understanding various open source
protocols, (2) generating and refining software creativity, (3) designing and implementing a
complete creative software project using open source related technologies and the knowledge and
methods accumulated in previous courses, and (4) requiring teachers and students to have high
comprehensive practical ability to handle various project types.

Recommended Textbooks/References:

1.Baohong He, Open source principle, People's Posts and Telecommunications Press, 12-2020
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0008151 Web Development in Practice

Course Number: 0008151

Course Title: Web Development in Practice

Course Type: Professional practice elective course

Credit:1.0 Total Credit Hours: 30

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Object oriented programming, Principles of Database

Evaluation Method: Experimental process + Final assessment

Writer: Liu Haibing, Yu Min

Course Description:

Web Development in Practice is a professional elective course offered by the Dept. of Software

Engineering at the Faculty of Information Technology for undergraduates majoring in software

engineering.

The goal of this course is to tackle real-world engineering challenges by utilizing web development

knowledge and technology development tools as part of a multidisciplinary team. This requires a

firm grasp of relevant concepts and theories in web development technology, which will establish a

solid foundation for future research in software development. Additionally, this course aims to foster

a lifelong learning mindset and encourage exploration in this field.

The key points of this course are to help students become proficient in the design theories and

methods of front-end frameworks, and to develop their technical skills to solve complex problems

in front-end business logic and easily develop front-end pages.

The challenges of this course are (1) to help students grasp the fundamental concepts and principles

of web front-end frameworks like jQuery, Vue, React, etc., and (2) to enable students to apply this

knowledge to analyze user requirements reasonably, select the most appropriate approach, design a

workable development plan, and effectively code it. The course provides students with a

comprehensive understanding of web development and equips them with the necessary skills to

succeed in this field.

Recommended Textbooks/References:

1. Chu Jiuliang. Web development technologies. Tsinghua University Press, 2018.08.01

2. Chu Jiuliang. Web development technologies and practice. Tsinghua University Press,
2018.07.01

3. Aravind Shenoy and Ulrich Sossou. Bootstrap development technologies. Machinery Industry
Press, 2016.03.01
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0008152 Networking Programming

Course Number: 0008152

Course Title: Networking Programming

Course Type: Professional practice elective course

Credit:1.0 Total Credit Hours:30

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Operating Systems, Computer Networks, High Level Language Programming
Evaluation Method: Course participation + Assignment

Writer: Zhang Li

Course Description:

This course requires students to master the basic algorithm of the iterative and concurrent
implementation of application protocols. Students should master the basic knowledge to design,
develop, and optimize network servers based on the socket API in Linux. Through the course,
students can understand the client/server computing model and application programming interface
to access the underlying protocol software, master the basic algorithm of client and server software,
and construct distributed applications based on the TCP/IP protocol stack. This course is designed
to train students to practice operating systems and network programming interfaces.
Recommended Textbooks/References:

1. Douglas E. Comer, David L. Stevens. Internetworking with TCP/IP volume 3: client-server

programming and applications linux/POSIX sockets version. people's Press.2002
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0007747 Digital Circuit Design based on FPGA

Course Number: 0007747

Course Title: Digital Circuit Design based on FPGA

Course Type: Professional elective course

Credit: 1.0 Total Credit Hours: 30

Students: Undergraduate grade three students in Software Engineering

Prerequisites: Principles of Embedded System Design

Evaluation Method: Course participation

Writer: Li Da

Course Description:

Digital Circuit Design based on FPGA is an elective course for third-year Software Engineering
students. The main target of this course is to have a good command of knowledge of embedded
digital systems and circuit design technology, including digital circuit knowledge, circuit design,
and applications for logical circuits. The teaching contents are mainly covered by the following
aspects: (1) the basic theory and method of digital circuit design, (2) digital logic circuit
programming, and (3) digital circuit system design development process. The difficulties of this
course are described as follows: (1) the method flow of digital circuit design, (2) using FPGA design
and development of embedded products to solve practical application problems.

Recommended Textbooks/References:

1.Xia Yuwen, Verilog Digital Circuit Design, Beihang University Press, 2013.7
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0003338 Java Programming

Course Number: 0003338

Course Title: Java Programming

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software engineering

Prerequisites: High Level Language Programming, Object-Oriented Programming (C++), Data
Structures and Algorithms

Evaluation Method: Course participation + Study Report

Writer: Chen Hongli

Course Description:

Java Programming is an elective course offered by the Dept. of Software Engineering at the
Faculty of Information Technology for software engineering undergraduates.

The goal of this course is to teach the concept of Java object-oriented programming and how it is
implemented, as well as the basic syntax of the Java language and programming techniques using
integrated development environments such as Eclipse. Additionally, the course will introduce
fundamental methods for analyzing and solving problems using object-oriented principles.
Students receive training in mastering the concepts of object-oriented programming,
implementation methods of the Java language for object-oriented programming, basic syntax of
Java, and common software development and application technologies such as user interface
software development and database application interface. This equips them with the fundamental
skills needed for designing internet application programs.

The course focuses on studying Java language and its application technology, which form the
basis for learning various internet software development technologies in subsequent courses.

The challenge of this course is to introduce the basic method of analyzing and solving practical
problems with object-oriented thinking, as well as software development and application
technology.

Recommended Textbooks/References:

1. Lang Bo. Java language programming (3rd Edition). Tsinghua University Press, July 2016

2. (American) Eckel (B.), translated by Chen haopeng, et al. Java programming ideas (4th Edition).
China Machine Press, June 2007

3.Sun Weiqin. Java object oriented programming (2nd Edition). Tsinghua University Press, January

2017
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0008401 Python Programming

Course Number: 0008401

Course Title: Python Programming

Course Type: Professional elective course, Public professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering, Undergraduate students

majoring in Science and Engineering

Prerequisites: Advanced Programming

Evaluation Method: Course participation + experiments + written exams

Writer: Li Yafang

Course Description:

Python programming is an optional course offered by the Dept. of Software Engineering at the

Faculty of Information Technology for undergraduate students. Python is a popular high-level

programming language that features interpretation, dynamic semantics, and an object-oriented

approach. With a rich and powerful open-source library, Python is one of the core programming

basic technologies in the era of big data. It is widely used in artificial intelligence, cloud computing,

financial analysis, big data development, web development, automatic operation and maintenance,

and testing. The main target of this course is to master the basic syntax of Python and basic

programming skills, to understand and be familiar with some common libraries, such as Numpy,

Pandas, Matplotlib, etc., and be proficient in using Python language for program development, data

acquisition and processing, and data analysis.

Recommended Textbooks/References:

1. Magnus lie Hetland, translated by Yuan Guozhong. Python basic course (3rd Edition). People's
Posts and Telecommunications Press, February 2018.

2. Zhang Jian, Zhang Liangjun, et al. Fundamentals of Python programming. People's Posts and
Telecommunications Press, March 2018.

3. Wes McKinney, translated by Xu Jingyi. Data analysis using python. China Machine Press,
August 2018.
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0008158 Design and Analysis of Algorithms

Course Number: 0008158

Course Title: Design and Analysis of Algorithms

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software engineering

Prerequisites: Object oriented programming, discrete mathematics, data structure and algorithm
Evaluation Method: Course participation and Report

Writer: Zhu Shaotao

Course Description:

Design and Analysis of Algorithms is a basic course for software engineering undergraduates. In
computer science, both software design and hardware design are inseparable from algorithms, which
is the core of computer science. Students can gain access to the world of algorithms by taking this
course, which covers the following topics: (1) common strategies and technologies for designing
algorithms, (2) the algorithmic design approaches for many classic problems, (3) methods for
analyzing and proving algorithms, and more. In solving practical problems, students can abstract
the mathematical model of the problem for more complex problems and design effective algorithms.
By studying this course, students can master the basic ideas of divide-and-conquer, dynamic
programming, greedy, backtracking-branch bounds algorithms. This course improves students'
ability to design and write algorithms, analyze algorithm complexity, and improve algorithms.
Finally, it can also enable students to obtain the technology of using standard design methods to
solve practical problems in software development.

Recommended Textbooks/References:

1. Qu Wanling, Liu Tian, Zhang Li’ ang, Wang Hanpin, Design and Analysis of Algorithms,
Tsinghua University Press, 2016.

2. Wang Xiaodong, Design and Analysis of Algorithms, Tsinghua University Press, 2018.



0008336 A TEEEFit

TRIESS: 0008336

WEAM: N LEGRI0

FELZHR: Introduction to Artificial Intelligence

WRERA. PRI asEiR

24y 2 BEER. 32

HEEXR: P TR AR E

SBRE: mguESEPRar, HuR4Y

R PR RS E R

B‘EN:. FH

BRI (250-300 )

N LRI 25 B2 B AT TR ARV T3 R B TR AR A URTE
F5 e i f N TR REM — LU BRI L I B AME A 41, WOR AR DGHR, (152 REXT A

THBFRE —MRAARMIAGR, AR REESE LIRRYE, JFaegmfEscil. #eN A HE .
ReEEANM S, B REE, QRSN E, MR, AMEEE R, ETE

RIS HERE, MLEs 5 ) A AR SUR AT AN H o 0PN AR AL+

FOERE, TEZEPR o - B BTRCEE, ATEE R P SRR RS R R o 2 .

HEREIMRFESER:
[1] [3%]Stuart Russell, Peter Norvig, ZH 45k, N LR RE———MIATE GE=HO, AR

M R A, 2013 4E 11 H

[2] Piero Scaruffi #, SKEHISCEE, AN TR BEIEIRUR, ANRHEHL B A, 2020 4 6 A



0008336 Introduction to Artificial Intelligence

Course Number: 0008336

Course Title: Introduction to Artificial Intelligence
Course Type: Elective Course

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering
Prerequisites: High-level language Programming, Data Structure

Evaluation Method: Course participation + written exams

Writer: Li Rong

Course Description:

Introduction to Artificial Intelligence is one of the elective courses for Undergraduate students
majoring in Software Engineering. The main aim of this course is to introduce basic concepts and
algorithms in artificial intelligence, and to inspire students to develop an interest in the subject,
while also providing them with the ability to master algorithms and program them effectively.
This course focuses on basic concepts and algorithms in artificial intelligence, covering the
following topics: (1) basic concepts of artificial intelligence, (2) graph search algorithm, (2)
constrain satisfied problem, (4) games and adversarial search, (5) search under uncertainty, (6)
machine reasoning based on predicate logic, and (7) machine learning and cutting-edge research in
this field. The difficulties of this course are described as follows: (1) reasoning in Constraint
Propagation, (2) a-p pruning algorithm in game theory, (3) Markov decision process, and (4)

reinforcement learning.

Recommended Textbooks/References:

1. Stuart Russell , Peter Norvig, Artificial intelligence--A morden Approch(Third edition),
Posts&Telecom Press, November-2013

2. Piero Scaruffi, General education course of artificial intelligence, Posts&Telecom Press, June-

2020
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[1]Abdalla Mahmoud, Developing Middleware in Java EE 8, Packt Publishing Limited,
2018;

(2] F e E8g=5, J2EE gfEHoR, HHERZ ML 510 ai3gd R ek, 2007 4F 3
H:

[3]Paul J. Perrone. Venkata S. R. R. Chaganti. Tom Schwenk %, X34, %'A&KF
SV, J2EE JPRAHTFN, By TR 2004;

[4]Paul J. Perrone. Venkata S. R. R. Chaganti. Tom Schwenk #, J2EE Developer’ s
Handbook, Sams Publiser, 2003;



0008160 Technology of Web Middleware

Course Number: 0008160

Course Title: Technology of Web Middleware

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Java programming

Evaluation Method: Written Exam

Writer: Zhang Jian

Course Description:

Middleware is a system-level software entity that hosts and supports J2EE components at Runtime

implementation. J2EE is a platform-independent, Java-centric environment/standard for developing,

building, deploying, and component-based, multi-tired/web-based enterprise applications, in which

a system is divided into the client/presentation/business logic/source integration tiers, each tier hosts

and supports middleware container & technologies. This course is designed to provide

undergraduate students in software engineering with a thorough understanding of middleware

technologies within the J2EE environment. The course covers fundamental concepts, design

patterns, techniques, tools, methodologies, and perspectives essential for IT professionals to

successfully implement enterprise applications using Java programming language and J2EE

middleware. More specifically, the course mainly focuses on the following topics: Servlet, JSP, EJB,

JDBC, JMS, JNDI middleware technologies, as well as J2EE middleware containers(Web Container,

EJB Container). Using MyEclipaset TOMCAT+JBOSS as the development environment, students

should be able to understand the principle topics of middleware technologies and be capable of

demonstrating knowledge of the environment setup, design, programming, implementation,

configuration and distribution for an enterprise-level system/application life-cycle via

Servlet/JSP/EJB/etc. The course aims to expand students' knowledge of middleware methodologies

and perspectives while enhancing their hands-on engineering capabilities and experiences.

Recommended Textbooks/References:

1. Hao Yulong, J2EE Programming Technologies, Tsinghua University Press, 2007;

2. PaullJ.Perrone. Venkata S.R.R. Chaganti. Tom Schwenk, J2EE Development Handbook,
Electronic Industrial Press, 2004;

3. PaullJ.Perrone. VenkataS.R.R.Chaganti. Tom Schwenk 5, J2EE Developer’s Handbook,
Sams Publiser, 2003;

4.  Eric Jendrock, Jennifer Ball, Debbie Carson, Ian Evans, Scott Fordin, Kim Haase, The Java™

EE 5 Tutorial, Third Edition: For Sun Java System Application Server Platform Edition,



Addison Wesley Professional, 2006
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[3]Mike Rosen,Boris Lublinsky etc., Applied SOA Service-Oriented Architecture and Design
Strategies, Wiley Publishing, Inc., 2008;
[4]Thomas Erl, Andre Tost, etc., SOA with Java-Realizing Service-Orientation with Java
Technologies,Pretice Hall Publishing,2014;
[5]Michael J. Kavis, Architecting The Cloud-Design Decision For Cloud Computing Service
Models(SaaS,PaaS,laaS), John Wiley & Sons, Inc, Hoboken, New Jersey, 2014;
[6]Pethuru Raj Cheliah, Torsten Winterberg, etc.,.Next Generation SOA - Real-World Guide to
Modern Service-Oriented Computing, Prentice Hall Publising, 2014;
[7]David Chou, John deVadoss, Thomas Erl,etc., SOA With .Net and Windows Azure-Realizing
Service-Orientation with the Microsoft Platform,PRENTICE HALL,2014;






0008403 Cloud-based Service Engineering

Course Number: 0008403

Course Title: Cloud-based Service Engineering

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Basic Programming, OO Design & Programming, Web Middleware Technologies

Evaluation Method: Written Exam

Writer: Lin Shaofu

Course Description:

This course is designed to provide junior students in software engineering with a basic

understanding of service computing, SOA (Service-Oriented Architecture) design patterns, and

cloud-based platform programming and implementation. This course covers important topics

including fundamental concepts, skills, techniques, tools, and methodologies necessary for software

professionals and architects to successfully conduct and implement design tasks for cloud-based

service systems and applications. The course will introduce students to the fundamental concepts of

cloud computing, service computing, and service engineering, as well as the SOA system design

and principle, cloud-based design and technologies such as multi-tenancy, multi-organization,

collaborative, sharing, manageability, security authentication, and more. More specifically, the

course mainly focuses on the following topics: (1) SaaS. PaaS. TaaS concepts; (2) SaaS/PaaS design

& methodologies; (3) Service Contract/Endpoint/Binding/Hosting/Transaction technologies; (4)

using J2EE/MyEclipse or C#/Visual Studio + IIS/TOMCAT/JBOSS/Weblogic +

MySQL/SQLServer to setup and construct the developing environment and platform, to carry out

the designing, developing, coding, compiling, configuring and publishing SaaS and PaaS service

components.

Recommended Textbooks/References:

1. Shaofu Lin: Cloud-based Service Engineering & Practice (Book Draft & Handout), 2022

2. Jian Zhang: Cloud-based Service Engineering & Practice (Book Draft & Handout), 2019

3.  Mike Rosen,Boris Lublinsky etc., Applied SOA Service-Oriented Architecture and Design
Strategies, Wiley Publishing, Inc., 2008;

4. Thomas Erl, Andre Tost, etc., SOA with Java-Realizing Service-Orientation with Java
Technologies,Pretice Hall Publishing,2014;

5. Michael J. Kavis, Architecting The Cloud-Design Decision For Cloud Computing Service
Models(SaaS,PaaS,IaaS), John Wiley & Sons, Inc, Hoboken, New Jersey, 2014;

6. Pethuru Raj Cheliah, Torsten Winterberg, etc.,Next Generation SOA - Real-World Guide to



Modern Service-Oriented Computing, Prentice Hall Publising, 2014;
7. David Chou, John deVadoss, Thomas Erl,etc., SOA With .Net and Windows Azure-Realizing
Service-Orientation with the Microsoft Platform,PRENTICE HALL,2014
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0008408 Introduction to Big Data Technologies

Course Number: 0008408

Course Title: Introduction to Big Data Technologies

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Probability theory and Mathematical statistics, Object oriented programming,

Principles of Database

Evaluation Method: Course participation + Course project

Writer: Li Jianqiang

Course Description:

Introduction to Big Data Technologies is an elective course offered by the Dept. of Software

Engineering at the Faculty of Information Technology for software engineering undergraduates with

the direction of big data. The objective of this course is to equip students with the necessary

knowledge and skills to comprehend the concepts and technologies associated with big data, as well

as to foster the students' creativity and practical abilities to utilize big data knowledge, technologies,

and tools to address real-world challenges. It will lay the necessary foundation for the students to

conduct big data-related research and engineering activities in the future. The course focuses on web

search, data mining, recommendation, and relevant supportive big data storage and computing

platforms, through which to help the students comprehend the basic requirements, concepts,

principles, methods, tools and platforms related to big data technologies. The difficulty of this

course lies in the fact that the students need to utilize the knowledge related to big data to develop

practical tools and solve real-world engineering problems within a multi-disciplinary team, through

which to motivate the consciousness of life-long learning and cultivate the professional quality of

cooperation and collaborative innovation.

Recommended Textbooks/References:

1. Wang Hongzhi. Principle and Practice of Big Data Analysis. China Machinery Industry Press,
2017.07.01

2. Zhai Chengxiang et al. Text Data Mining and Analysis: A Practical Introduction to Information
Retrieval and Text Mining. China Machinery Industry Press, 2019.04.01

3. Pang-Ning Tan et al. Introduction to Data Mining. Machinery Industry Press, 2019.08.01

4. Fensel D, $ im U s ek, Angele K, et al. The Knowledge Graphs. Springer International
Publishing, 2020.

5. Tom White. Hadoop Authoritative Guide: Storage and Analysis of Big Data. Tsinghua
University Press, 2017.07.01
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2018.7
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0010132 Principles of Embedded System Design

Course Number: 0010132

Course Title: Principles of Embedded System Design

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduates majoring in software engineering, undergraduates majoring in computer
science

Prerequisites: Program Design, Principles of Computer Composition

Evaluation Method: usual grades + exam

Writer: Huang Zhangqin

Course Description:

The application of embedded systems is ubiquitous in daily life, the developers of embedded
systems are worldwide, and the research on embedded systems is increasing in breadth and depth.
The embedded system is a dedicated computer system with specific applications as the core,
computer technology as the basis, and strict requirements on function, reliability, cost, volume, and
power consumption. It is one of the most popular research fields in the Internet of Things and mobile
computing era.

This course mainly introduces embedded system software and hardware collaborative design
principles and methods. Through the study of this course, students will learn the basic concepts,
working principles, and design methods of complex embedded systems, and understand the
embedded system design process that combines bottom-up and top-down. At the same time, through
course experiments, students can gain more practical design experience when designing a typical
embedded system by themselves, and improve students' practical ability.

Recommended Textbooks/References:

1. Marilyn Wolf, Princeton University. Computers as Components: Principles of Embedded
Computing System Design. Academic Press, 2013.1

2. (United States) Marilyn Wolf, Gong Xiaoli, etc. Translated. Embedded computing system
design principles. Machinery Industry Press, 2018.7

3.Edited by Lu Jiahua, etc. Embedded System Software and Hardware Co-design Practical
Guide—Based on Xilinx ZYNQ. Machinery Industry Press, 2014.7

4. ((United States)Christopher Hallinan. Embedded Linux Primer. People Post Press, 2016.4

5. Tao Song. From entry to proficient in Ubuntu Linux. People Post Press, 2017.8
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0010130 Embedded Microprocessor Architecture and Design

Course Number: 0010130

Course Title: Embedded Microprocessor Architecture and Design

Course Type: Professional Elective Courses

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in software engineering

Prerequisites : Principles of Computer Organization; digital logic; Assembly language
programming

Evaluation Method: Course participation + written exams

Writer: Wang Suyu

Course Description:

Embedded microprocessor structure and design is an elective course offered by the Dept. of
Software Engineering for software engineering undergraduates.

The goal of this course is to equip students with a comprehensive understanding of (1) the
fundamental structure systems of embedded microprocessors, (2) the characteristics and basic
development processes of embedded microprocessors, and (3) the design method of embedded
microprocessors. Students will develop skills in embedded product development, practical problem-
solving, and analysis and design of simple embedded microprocessors.

The critical points of this course include structure, internal composition, acceleration technology,
bus structure, and typical design method of embedded CPU. The difficult part of this course is the
design method of embedded CPUs.

Recommended Textbooks/References:

1.Hu Bo. Hand in hand teaching you to design CPU-RISC-V processor. Post & Telecom Press. 06-
2018

2.1an McLoughlin. Computer Architecture-An Embedded Approach. China machine Press. 06-2012
3.Chen Lirong. Li Jiwei, Yu Xilong, Yang Xia. Embedded microprocessor system and its application.
Tsinghua University Press. 05-2010
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0009027 Digital Image Processing

Course Number: 0009027

Course Title: Digital Image Processing

Course Type: Professional Elective Courses

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Advanced Mathematics, Theory of Matrices, Probability and Statistics, Advanced
Language Programming

Evaluation Method: Course participation + written exams

Writer: Ren Keyan

Course Description

Digital image processing is the fastest-developing research direction in information science. With
the application and development of new-generation information technologies (such as UAVS,
unmanned vehicles, robots, and artificial intelligence), computer vision has become a trend to
replace artificial vision. Digital image processing is a fundamental course of computer vision. Also,
image processing has become ubiquitous in fields such as computer science, communication,
transportation, medicine, physics, chemistry, biology, economics, and military, and is even
intertwined with people’s daily lives.

As one of the core sciences of current information technology, Digital image processing provides
basic theory, basic methods, practical algorithms, and implementation schemes for communication,
computer application, and various information processing technologies. In general, it explores the
principles and technical methods of image acquisition and digitization, the basic operation of images,
image transformation, image enhancement and restoration, image compression and coding, color
image processing, image segmentation, image representation and description, etc.

Recommended Textbooks/References:

1. Digital Image Processing (3rd Edition). Rafael, C.Gonzalez, Richard, E., Woods, Electronic
Industry Press, 2011.6

2. Digital Image Processing (MATLAB) (Version 2). Rafael, C.Gonzalez, Richard, E., Woods,
Electronic Industry Press, 2014.1

3. Image Processing, Analysis and Machine Vision (4th Edition), Milan Sonka, Vaclav Hlavac,
Roger Boyle, Tsinghua University Press, 2016.06

4. Computer Vision: Algorithms and Applications. Richard Szeliski, Springer, 2010.10

5. Deep Learning. lan, Goodfellow, Yoshua, Bengio, Aaron, Mit Press, 2017.08
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0008162 Data Mining

Course Number: 0008162

Course Title: Data Mining

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software engineering

Prerequisites: Data Structure and Algorithms. Database Theory. Discrete Mathematics
Evaluation Method: Course participation + written exams

Writer: Liu Xiliang

Course Description:

Data Mining is an elective course offered by Faculty of Information Technology, Beijing University
of Technology for undergraduate students majoring in Software Engineering. The objective of this
course is to introduce the concepts and techniques of data mining, and through practical application
cases, enable students to master methods of discovering, extracting hidden patterns, information,
and knowledge from large-scale or massive data storage such as databases, data warehouses, and
the Web. In-class discussions primarily focus on the feasibility, usefulness, and effectiveness of
pattern discovery techniques, assisting students in identifying the applications and research
directions of data mining. Key topics covered in the course include data preprocessing, classification,
clustering, regression, prediction, association rule mining algorithms, and scientific visualization.
The challenging aspects of the curriculum include measuring data similarity and dissimilarity, data
reduction, multidimensional data modeling, frequent itemset mining methods, neural networks,
decision trees, etc..

Recommended Textbooks/References:

[1] Tan, P. N., Steinbach, M., Kumar, V., Fan, Ming, & Fan, Hongjian. (2020). Introduction to Data
Mining (Full version). Beijing: Posts & Telecom Press.

[2] Han, J., Fan, Ming, & Meng, Xiaofeng. (2012). Data Mining: Concepts and Techniques (3rd

ed.). Beijing: Machinery Industry Press.

[3] Li, H. (2019). Statistical Learning Methods (2nd ed.). Beijing: Tsinghua University Press.
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0007833 Principles of Compiler

Course Number: 0007833

Course Title: Principles of Compiler

Course Type: Professional elective course

Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in software engineering

Prerequisites: High Level Language Programming, Data structure and algorithm analysis
Evaluation Method: Course participation + written exams

Writer: Zhu Nafei

Course Description:

The Principles of Compiler is an elective course offered by the Dept. of Software Engineering at the
Faculty of Information Technology for software engineering undergraduates.

The course aims to achieve four goals: (1) to develop students' four significant skills in the field of
software engineering, which include computational thinking, program design and implementation,
algorithm design and analysis, and computer system understanding; (2) to enhance students'
comprehension of abstract, theoretical, and design concepts and processes; (3) to guide students
towards problem-solving and formalization techniques to achieve automatic calculation
(translation); and (4) to strengthen students' core awareness of digitization, algorithm, and
modularization.

The teaching focuses mainly on the main steps in the compilation process, including lexical analysis,
syntax analysis, semantic analysis, and intermediate code generation. The difficulties of this course
include the theoretical basis of compilation, lexical analysis method, grammar analysis method,
grammar-guided translation, semantic analysis, generation of intermediate code, and code
optimization.

Recommended Textbooks/References:

1. Huowang Chen. Compiler principle of programming language (3rd Edition). National Defense
Industry Press, August 2003.

2. Alfred aho, Ravi Sethi, Jeffrey D. Ullman. Compiler principles. Translated by Jianhua Zhao et al.
China Machine Press, January 2009.

3. Steven s. Muchnick. Advanced compiler design and implementation. Translated by Shen Zhiyu
and Zhao Kejia. Beijing: China Machine Press, July 2005.
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0008404 Machine Learning and Data Analysis

Course Number: 0008404

Course Title: Machine Learning and Data Analysis
Course Type: Elective Course

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Advanced mathematics, Linear Algebra, Probability theory, High-level language
Programming, Data Structure

Evaluation Method: Course participation + written exams

Writer: Li Rong

Course Description:

Machine Learning and Data Analysis is one of the elective courses for Undergraduate students
majoring in Software Engineering. The main target of this course is to introduce the basic
concepts and algorithms in machine learning and data analysis and enable students to master the
usage of mainstream programming language and toolbox. This course focuses on machine
learning algorithms. The main teaching contents cover the following topics: Basic concepts of
machine learning, Measurement of machine learning algorithm performance, Linear Regression,
Logistic Regression, neural network, support vector machine, decision tree, Bayesian
classification, Clustering, Dimension reduction, and an introduction of cutting-edge research in
this field. The difficulties of this course are the following: Back propaganda algorithm of the
neural network, support vector machine, principle component analysis algorithm.

Recommended Textbooks/References:

1.  Zhou zhihua, Machine Learning, Tsinghua university Press, January-2016
2. Li Hang, Statistical Learning Methods, Tsinghua university Press, May-2019
3. Stanford University Open Online Course "Machine Learning" Course Notes

4. Peter Harrington, Machine Learning in Action, Posts&Telecom Press, July-2015
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0008165 Integrated Design of Embedded System Software and

Hardware

Course Number: 0008165

Course Title: Integrated Design of Embedded System Software and Hardware

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate grade three students in Software Engineering

Prerequisites: Principles of Embedded System Design

Evaluation Method: Course participation + written exams

Writer: Li Da

Course Description:

"Integrated Design of Embedded System Software and Hardware" is a subject elective course for third-

year undergraduates in Software Engineering.

The primary goal of this course is to equip students with a comprehensive understanding of embedded

system design technology. This includes the integration of software and hardware, as well as the design

and development process. Through this course, learners will gain knowledge of fundamental concepts

and their practical applications, and acquire practice in applying this knowledge to real-world scenarios.

This course involves an advanced and comprehensive combination of theoretical concepts and practical

applications, and its main teaching content covers the following topics: (1) design of the Zynq

embedded SoC platform, including the design of hardware logic circuits and the development of

software architectures., and (2) design and implementation based on specific application scenarios.

The difficulties of this course are the following: (1) understanding the basic theory of Zynq SoC design,

(2) mastering the basic process to realize the hardware and software design of Xilinx based on Zynq

platform, (3) the primary design method and implementation of typical application examples.

Recommended Textbooks/References:

1. Lu Jiahua, Pan Zulong, Peng Jingyu, embedded system software and hardware co design practice
guide: Based on ZYNQ Xilinx (Second Edition) Machinery Industry Press, 2013

2. Crockett, Louise H.; Elliot Ross, a. Enderwitz, Martin a. The; Zynq Book: Embedded Processing
with the Arm Cortex-A9 on the Xilinx Zynq-7000 All Programmable Soc. Strathclyde Academic
Media, July 2014

3. He Bin, All Programmable Zynq-7000 SoC Xilinx design guide, Tsinghua University press, 2013
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0010091 Advanced Technology of Embedded Software Development

Course Number: 0010091

Course Title: Advanced Technology of Embedded Software Development

Course Type: Professional elective course, School elective professional course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering, Engineering undergraduates
Prerequisites: Introduction to Software Engineering, Principles of Embedded System Design,
Object-Oriented Programming (C++)

Evaluation Method: Course participation + exams

Writer: He Jian

Course Description:

Advanced Technology of Embedded Software Development is a professional course for software
engineering undergraduates.

The course covers the following topics: the general framework of embedded systems, the close
relationship between embedded software and hardware, and the Rapid Object Oriented Process for
Embedded System (namely ROOPES) development. This course focuses on presenting a
comprehensive analysis and design methodology for embedded software, focusing on ROOPES.
Specifically, it provides detailed explanations of requirements analysis, object analysis, architecture
design, mechanism design, and detailed design technology of embedded software, supported by case
studies.

Moreover, this course aims to introduce students to the development method, technology, and
related tools of embedded software, focusing on the mainstream embedded Linux operating system.
It covers in detail the process of porting the Linux OS, including writing the boot program,
customizing the kernel and file system, and programming drivers. By the end of the course, students
will have mastered these skills, enabling them to become proficient in embedded software
development.

Recommended Textbooks/References:

1.Jian He, Suyu Wang, Xiaoyi Wang. Advanced Software Developing Technology for Embedded
System, Xidian University Publishing House, 4-2020
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0008166 Technologies and Applications of Internet of Things

Course Number: 0008166

Course Title: Technologies and Applications of Internet of Things

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in software engineer

Prerequisites: computer network

Evaluation Method: Course participation + written exams

Writer: Li Yong

Course Description:

"Technologies and Applications of Internet of Things" is a professional optional course offered by

the Dept. of Software Engineering for software engineering undergraduates.

By emphasizing the Internet of Things as an essential mode of the new generation of information

technology, this course aims to equip students with practical software development skills and

technology applications.

The key points of this course are the following: (1) the basic concepts of the Internet of Things, (2)

the key and typical applications of the Internet of Things. This course takes "The Basic Concept of

the Internet of Things," "Application Scenario Design," "Verification and Confirmation of the

Communication Protocol of the Internet of Things," "Application of RFID Key Technology",

"Design Process," and "Project Management" as the primary knowledge points, while closely

combining the advanced technologies applied in the development of the Internet of Things with best

practices and case studies. The difficulties of this course are the following: (1) Internet of Things

communication protocol, (2) typical case studies, and (3) scenario design for key industries.

Recommended Textbooks/References:

1.  {Digital logic and digital integrated circuits » (2nd Edition), written by Wang Erqian, Yang
Shiqiang and balinfeng, Tsinghua University Press, 2002

2. {Introduction to the Internet of things)  (First Edition), edited by Liu Yunhao, Science Press,
2013

3. {Core technology of Internet of things) , edited by Huang Yulan, China Machine Press

4, {The Internet of things: from RFID to the next-Generation pervasive networked systems) ,

Lu Yan, Yan Zhang, Laurence T. Yang
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0003677 Introduction to Information Security

Course Number: 0003677

Course Title: Introduction to Information Security

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Computer Networks, Operating Systems, Data Structures and Algorithms, Computer
Architecture

Evaluation Method: Course participation + written exams

Writer: He Jingsha

Course Description:

Introduction to Information Security is one of the professional elective courses for undergraduate
students majoring in Software Engineering. The main target of this course is for the students to learn
and master basic concepts and general principles of information security, understand security
challenges facing today’s information systems, and learn the theories, algorithms, protocols, and
techniques for protecting information. This course focuses on the main security threats of
information systems, security models, cryptography, key exchange, digital signature, identification
and authentication, access control, information flow analysis, auditing, and security assurance. The
difficulties of this course include the following: public-key-based cryptography, key exchange
protocols, digital signature, confidentiality models, password attacks and counter-measures, single
sign-on and Kerberos, access control lists, and covert channel analysis and techniques of dealing
with covert channels.

Recommended Textbooks/References:

1. Matt Bishop. Computer Security: Art and Science, 2nd Ed., Addison-Wesley Professional, 2019.
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0007371 Computer Vision

Course Number: 0007371

Course Title: Computer Vision

Course Type: Professional Elective Courses

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in software engineering

Prerequisites: Advanced Mathematics, Linear Algebra, Probability, Data Structures, Digital Image
Processing

Evaluation Method: Course participation + written exams

Writer: Wang Suyu

Course Description:

Computer Vision is a professional elective course for software engineering undergraduates in the
Dept. of Software Engineering. The task of this course is to broaden students' professional and
academic horizons, guide students to establish the basic concepts of computer vision, understand
and master the basic knowledge and hot topics in the computer vision field, and lay a foundation
for future work or academic research.

The course's key points include the basic theory of computer vision, features and concept of
classifiers, principle and implementation method of convolution neural network, typical computer
vision technologies, etc. The difficulties of the course include the basic theory and implementation
method of convolutional neural network, typical applications, and so on.

Recommended Textbooks/References:

1.Salman Khan, Hossein Rahmani, Syed Afaq Ali Shah, Mohammed Bennamoun. A guide to
Convolutional Neural Networks for Computer Vision. China Machine Press, 04-2019.

2.Zhang Yujin, A Course of Computer Vision(Second Edition).Post & Telecom Press. 02-2017

3.Szeliski, Computer Vision: Algorithms and Applications, Springer, 12-2011
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Design of Warehouse-Scale Machines. Morgan & Claypool Publishers, 2018 4F.
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0010651 Cloud and Edge Computing

Course Number: 0010651

Course Title: Cloud and Edge Computing

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering (Junior)

Prerequisites: Operating Systems, Data Structures and Algorithm Analysis, Computer Network
Evaluation Method: Usual performance + Course assignment

Writer: Bi Jing

Course Description:

Cloud and Edge Computing is a specialized distributional elective course for undergraduate students
majoring in Software Engineering.

The main target of this course is the critical technologies of cloud and edge collaboration. This
course focuses on the main challenges in cloud and edge computing, that is, how to optimize
collaboration and schedule management with big data.

The course covers the following topics: (1) the development of cloud computing and edge
computing as the main line; (2) big data processing and the optimization management of cloud-edge
collaborative resources; (3) real-time load balancing scheduling; computing resource energy-saving
scheduling; (4) offline and online energy-saving scheduling; and typical intelligent optimization
algorithms; (5) designs and implementation of cloud and edge computing systems, along with
related applications. The difficulties of this course are the following: real-time load scheduling,
energy-sensitive scheduling, resource allocation optimization, and typical intelligent optimization
algorithms.

Recommended Textbooks/References:

1.Ian Foster, Dennis B. Gannon. Cloud Computing for Science and Engineering. The MIT Press,
2017.

2.Rajkumar Buyya, Satish Narayana Srirama. Fog Computing and Edge Computing: Principles and
Paradigms. China Machine Press, December 2019.

3.Wenhong Tian, Yong Zhao. Data center resource optimal scheduling. Beijing: Publishing House
of Electronics Industry, March 2014.

4.Kai H., et al. Distributed and Cloud Computing From Parallel Processing to the Internet of Things.
China Machine Press, January 2015.

5.Luiz A. B., et al. The Datacenter as a Computer: An Introduction to the Design of Warehouse-
Scale Machines. Morgan & Claypool Publishers, 2018.

6.Thomas H. Introduction to Algorithms. Beijing: China Machine Press, November, 2014.
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0010656 Introduction to Digital Industry

Course Number: 0010656

Course Title: Introduction to Digital Industry

Course Type: Professional elective course

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Database principle, Introdcuyion to Big Data

Evaluation Method: Course participation + Project assessment

Writer: Lin Pengfei

Course Description:

The course "Introduction to Digital Industry” offers a strong foundation in both theoretical and

practical aspects of the subject, building a content framework based on the knowledge system of the

first-level discipline of software engineering.

Taking the National Digital Economy Industry Development Strategy as the core, this course is

established based on the knowledge points of "digital industry concept,” "digital industry

development process," "digital industry technology," "digital resources," "digital industry market,"

"digital industry policy planning," and "digital industry future development."

Specifically, the course closely integrates digital industry trends, best practices, and case studies

related to a large number of areas, including cloud computing, the Internet of Things, big data,

mobile communications, information services, E-COMMERCE, etc. Meanwhile, it explains the

basic theories and methods of technological innovation, applied innovation, product innovation,

market innovation, and service innovation in the digital industry. By the end of this course, students

will be able to gain expertise in the fundamental concepts and skills of technology and its

applications relevant to the digital industry. They will also be able to comprehend the development

directions, industrialization emphasis, and fundamental approaches to innovation and

entrepreneurship in the digital industry.

Recommended Textbooks/References:

1. Tong xinshun, Introduction to E-Commerce, People's Posts and Telecommunications
Press,10- 2015.

2. David M Kroenke, David J.Auer. Database Concepts,SE . Tsinghua University Press, 12-
2011.
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0009394 Freshman Seminar

Course Number: 0009394

Course Title: Freshman Seminar

Course Type: School-based course

Credit: 1.0 Total Credit Hours: 16

Students: Undergraduate students majoring in Software Engineering

Prerequisites:

Evaluation Method: Report

Writer: Zhang Li

Course Description:

Freshman Seminar is a school-based course offered by the Faculty of Information Technology
for undergraduates majoring in Software Engineering. The task of this course is to make
students understand the software engineering major's objectives, curriculum, and background.
Through this course, students can understand the advancement of software, software
development and technology, and the basic concepts, development and application of
embedded software and systems, software and information services, big data and cloud
computing, as well as the entrepreneurship and development of software enterprises. Through
the interactive discussion between teachers and students, students can understand the
importance of software engineering in modern society and daily life, think about the
characteristics, ability, and potential of software engineering, and understand the learning,
innovation, and methods of software engineering. The key point is to guide students to master
the correct learning methods in software engineering and to have a preliminary understanding
of the professional prospects and directions. The difficulty is to enhance students' interest in
software engineering and software development, embedded systems, information services, and
other professional directions.

Recommended Textbooks/References:

None
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0010663 Academic Writing

Course Number: 0010663

Course Title: Academic Writing

Course Type: school-based course

Credit:1.0 Total Credit Hours:16

Students: Undergraduate students majoring in Software Engineering

Prerequisites:

Evaluation Method: Course participation + Assignment

Writer: Chen Yunli

Course Description:

Academic Writing is a school-based course offered by the Dept. of Software Engineering at the

Faculty of Information Technology for software engineering undergraduates. Academic Writing is

regarding the writing theory and method with the research of science and technology as the main

content, which explores the expression rules and skills of scientific and technological results.

Academic Writing runs through the whole process of scientific and technological research. It is an

essential basic skill and a necessary basic ability for professional and technical personnel engaged

in scientific and technological research. Through the teaching of the writing format of dissertations,

the writing formats of academic papers, the writing guidelines and writing standards of scientific

and technological papers, the students can understand the fundamental contents of scientific and

technological papers, master the basic methods of writing scientific and technological papers, and

be familiar with the basic principles of scientific and technological thesis writing, so as to write their

own research results in line with the requirements of scientific and technological writing.

Recommended Textbooks/References:

1. Yao Yangwu, Fundamentals of scientific and technological paper writing, National Defense
Industry Press, 2017.4

2. Barbara Gastel, Robert A. Day, How To Write And Publish A Scientific Paper, 8th Edition,
Publishing House of Electronics Industry, 2018.1

3. LiuZhenhai, Liu Yongxin, Chen Zhongcai, Zang Qingjun, Li Tao, A course for writing Chinese
and English scientific papers, Higher education press, 2007.9
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0010719 Academic Frontiers

Course Number: 0010719

Course Title: Academic Frontiers

Course Type: School-based course

Credit: 1.0 Total Credit Hours:16

Students: Undergraduate students majoring in Software Engineering
Prerequisites:

Evaluation Method: Course participation + Report

Writer: Chen Yunli

Course Description:

Academic Frontiers is a school-based course offered by the Dept. of Software Engineering at
the Faculty of Information Technology for software engineering undergraduates. The goal of this
course is to guide students to pay attention to the development frontiers of Software Engineering,
understand the frontier knowledge of related science and technology, broaden academic vision,
cultivate innovative thinking, and improve logical analysis ability and problem-solving ability. This
course mainly introduces various directions of the software engineering field. Further, it deeply
introduces each direction's frontier theory and work, focusing on the frontier technologies of the
software process, the Internet of Things, network security, cloud computing, big data, artificial
intelligence, etc. The key points and difficulties of the specific teaching content will be adjusted
according to the development of the frontier scientific research of the subject.

Recommended Textbooks/References:

None
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0010072 Circuit Analysis Foundation-1

Course Number: 0010072

Course Title: Circuit Analysis Foundation-1

Course Type: Professional basic compulsory course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Software Engineering

Prerequisites: Advanced Mathematics, College Physics, Engineering Mathematics, Linear Algebra
Evaluation Method: Course participation + Experimental results+ Written exams

Writer: He Dongzhi

Course Description:

"Fundamentals of Circuit Analysis [1]" is a compulsory course for first-year students majoring in
information technology. The course mainly discusses the basic theory of circuits, the basic methods
of DC circuit analysis, and dynamic circuit analysis. Specifically, The course can be divided into
three parts:

(1) the first part is the basic circuit theory, which introduces the constraint relationship between
voltage and current based on the basic components of power supply and resistance, analyzes the
electrical power of the circuit under the premise of labeling the reference direction, and finally
introduces Kirchhoff's law and voltage law.

(2) The second part is the analysis of DC circuits, which includes the basic methods of manual
circuits and computer processing circuits. Moreover, the manual circuit method mainly focuses on
the equivalent transformation of supply power and equivalent transformation of load, and introduces
the Thevenin-Norton Theorem and Superposition Theorem. Further, the computer processing circuit
mainly presents independent equations, focusing on the node voltage method and the loop current
method.

(3) The third part is the analysis method of dynamic circuits, which focuses on the circuit composed
of capacitors and inductors, the voltage and current constraints of these two electrical components,
the initial value calculation method, and the three-element algorithm of first-order circuits.
Recommended Textbooks/References:

1. Qiu Guanyuan, Luo Xianjue, Circuit (6th edition), Higher Education Press, 2022.06.

2. Li Hansun, Fundamentals of Concise Circuit Analysis, Higher Education Press, 2004.07.
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