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Course name: Software Engineering
Teaching medium: English

A. COURSE DESCRIPTION

2 credit, 32 Class Hours, 5st Semester.
Course Description: software engineering is the research and application of how to develop and maintain software in a systematic, standardized, quantitative and programmed way, and how to combine the mature management technology that can stand the test of time with the best available technology. It involves programming language, database, software development tools, system platform, standards, design patterns, etc. In modern society, software is used in many ways. Typical applications include e-mail, embedded system, man-machine interface, office software package, operating system, compiler, database, game, etc. At the same time, almost all industries have computer software applications, such as industry, agriculture, banking, aviation, government departments and so on. These applications promote the economic and social development, improve people's work efficiency and improve the quality of life. This course enables students to master the method of using computer science and technology to develop application-oriented software system, understand the principles, technologies and methods of software development and maintenance, and understand the economic, engineering and management problems and their solutions in software development. This course can not only cultivate students' computer professional skills and practical ability of computer application development, but also enable students to understand the professional characteristics and work nature of software industry; It is of great significance to improve students' software development ability.
B. METHOD OF INSTRUCTION

Lecture+case

C.  COURSE OBJECTIVES (five or six objectives; general but comprehensive)
Objective 1: to master the basic concept, basic principle, process model of software engineering, to understand the spirit of great craftsmen who are striving for excellence, and to understand the sense of the national feelings and mission responsibilities of science and technology to serve the country;

Objective 2: to master the method of software requirements acquisition, specification writing and review of requirements;

Objective 3: master the basic concept, structural design method and architecture design of software design;

Objective 4: to master the software analysis method and UML modeling method of object-oriented UML;

Objective 5: master the basic theory of software testing;

Objective 6: master the common software management methods, etc.

Objective 7: ability to develop and maintain software by using the concept, principle, technology and method of software engineering;

Objective 8: ability to write relevant technical documents;

Objective 9: ability to analyze and solve problems and team work exchange ability, understand the sense of home state and mission responsibility of science and technology to return to the country;

Objective 10: to have the common professional requirements and team spirit in software development, and understand the sense of home country feeling and mission responsibility of science and technology to return to the country;

Objective 11: to be able to accurately judge the common problems in the process of software management and to clarify the solution ideas.

Note: the curriculum objectives of general courses for engineering majors should cover the corresponding general standards for graduation requirements of engineering education certification;


D.  COURSE TOPICS/UNITS AND DATES
1.an overview of software engineering

1.1 The emergence, typical forms, causes and elimination of software crisis;

1.2 The basic principles of software engineering, including the definition, characteristics and methodology of software engineering;

1.3 Two main software development methods;

1.4 Software life cycle;

1.5 Software process, several main development models.

2. feasibility study
2.1 Task, specific steps, cost-benefit analysis and feasibility study report of feasibility study
2.2 System flow chart
2.3 Data flow diagram
2.4 Data dictionary
3 demand analysis
3.1 Task of requirement analysis, requirement acquisition, analysis modeling and requirement specification;
3.2 Entity relation diagram and data normalization;
3.3 State transition diagram; hierarchical block diagram;
3.4 Warnier diagram; IPO (HIPO) graph;
3.5 Verify software requirements.
4 overall design
4.1 Overall design, outline design and preliminary design;
4.2 The stage and process of software overall design;
4.3 Modularization, abstraction, gradual refinement, information hiding and module independence;
4.4 Heuristic rules;
4.5 Hierarchical diagram, HIPO diagram and structure diagram;
4.6 Data flow oriented design method;
5 detailed design
5.1 Master the expression method of common detailed design
5.2 Understand Jackson system development method and Jackson programming method
5.3 Understand the way of man-machine interface design
5.4 Understand the principles of data design and file design
5.5 Understand what is structured programming and the principles of structured programming
5.6 Master the McCabe method and Halstead method to measure program complexity
5.7 Understanding programming automation
6 realization
6.1 Master the characteristics of several commonly used programming languages
6.2 Understand the problems that should be paid attention to in programming and pay attention to cultivate good programming style
6.3 Understanding programming methodology
6.4 Understanding programming automation
6.5 Understand the importance of software testing and the content of software testing
6.6 Remember the steps of software testing
6.7 Understand the content and method of software testing. Several testing strategies
6.8 Be able to skillfully use several test strategies
7. maintenance
7.1 Understand the definition, characteristics and documentation of software maintenance
7.2 Understand the content of software maintenance, the implementation of maintenance tasks, etc
7.3 Understand how to improve software maintainability
8 introduction to object oriented methodology
8.1 Understand the basic idea, concept and principle of object oriented
8.2 Master the basic concepts of the three models
8.3 Master the object model, dynamic model, function model and the relationship among the three models
9 object oriented analysis
9.1 The hierarchy of object model;
9.2 Object oriented analysis and requirement statement;
9.3 The object model is established;
9.4 The dynamic model is established;
9.5 The function model is established;
9.6 Identify services.
10 object oriented design
10.1 The criteria and heuristic rules of object-oriented design;
10.2 Software reuse;
10.3 System decomposition;
10.4 Design problem domain subsystem;
10.5 The human-computer interaction subsystem is designed;
10.6 Design task management subsystem;
10.7 Design data management subsystem;
10.8 Design services in the class;
10.9 Design Association;
10.10 Design optimization.
11 object oriented implementation
11.1 Object oriented language;
11.2 Programming style and its influence on reusability, extensibility and robustness;
11.3 Object oriented unit testing, integration testing and validation testing;
11.4 Methods of testing classes;
11.5 Object oriented test cases.
12 software project management
12.1 Code lines and function points are used to estimate software scale;
12.2 Gantt chart, engineering network and critical path in schedule;
12.3 Team organization;
12.4 Software quality index and quality assurance measures;
12.5 Software configuration, software configuration management process;
12.6 CMM
	Seal (fill in in order)
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	Chapter one
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	6、8、10、11
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	30
	
	
	
	
	
	



E. TEXTBOOK(S) AND REQUIRED TOOLS OR SUPPLIES
Textbook (required):  Software Engineering (5th Edition), Zhang Haifan, Tsinghua University Press, 5th Edition, January 2008
Supplies and/or tools: Software Engineering (5th Edition), Zhang Haifan, Tsinghua University Press, 5th Edition, January 2008


F. GRADING PLAN
Chapter I overview of software engineering

(1) 
 content of courses

one 
 The emergence, typical forms, causes and ways to eliminate software crisis;

two 
 The basic principles of software engineering, including the definition, characteristics and methodology of software engineering;

three 
 Two main software development methods;

four 
 Software life cycle;

five 
 Software process, several main development models.

（2） Teaching requirements

1. understand and master the basic concepts of software engineering (such as the definition of software and software engineering), the manifestation, causes and ways to eliminate the software crisis.

2. understand the spirit of great craftsmen who strive for excellence.

3. understand and master the basic principles, methodology and life of software engineering.

4. understand and master several major software development models.

（3） Key points and difficulties

1. key points

The basic principle, methodology and the life of software engineering

2. difficulties

Several main software development models

Chapter II feasibility study

(1) 
 content of courses

one 
 The task, specific steps, cost-benefit analysis and feasibility study report of feasibility study should be carried out to understand the spirit of great craftsmen who are striving for excellence.

two 
 System flow chart

three 
 Data flow diagram

four 
 data dictionary

（2） Teaching requirements

1. understand the necessity of feasibility study.

2. master the tasks, processes, cost-benefit analysis and main contents of feasibility study report.

3. master the system flow chart, data flow chart, data dictionary concept and basic contents of project development plan.

（3） Key points and difficulties

1. key points

Master the system flow chart, data flow chart, data dictionary concept and the basic content of project development plan.

2. difficulties

How to establish system flow chart and data flow chart.

Chapter three demand analysis

(1) 
 content of courses

one 
 Requirements analysis tasks, requirements acquisition, analysis modeling and requirements specification;

two 
 Entity diagram and data normalization;

three 
 State conversion diagram; Block diagram of hierarchy;

four 
 Warnier diagram; IPO (HIPO) chart;

five 
 Verify software requirements.

（2） Teaching requirements

Master the task of requirement analysis, the method of requirement acquisition, analysis modeling and requirement specification, master the entity contact diagram and data normalization of data modeling, master the state transformation diagram describing the system behavior model, master the hierarchical block diagram, Warner diagram and IPO (HIPO) diagram. Master the necessity and method of verifying software requirements.

（3） Key points and difficulties

1. key points

The model and requirement specification, state transformation diagram, hierarchical block diagram, Warner diagram and IPO (HIPO) diagram are analyzed.

2. difficulties

Analytical modeling

Chapter V overall design

（1） Teaching content

1. overall design, general design and preliminary design;

2. the stage and process of the overall software design;

3. modularization, abstraction, gradual refinement, information hiding and module independence;

4. heuristic rules;

5. hierarchy, HIPO and structure;

6. design method for data flow;

（2） Teaching requirements

Understand the purpose and task of the overall software design, master the process, design principle and heuristic rules of the overall software design, master the tools describing the software structure and the design method for data flow. It can transform the concrete data flow diagram into the structure diagram of software, namely, transformation analysis technology and transaction analysis technology.

（3） Key points and difficulties

1. key points

The process, principle and heuristic rules of software design are discussed. The tools describing software structure and the design method of data flow are mastered.

2. difficulties

The concrete data flow diagram is transformed into the software structure diagram.

Chapter VI detailed design

（1） Teaching content

(1) 
 Master the expression method of detailed design commonly used

(2) 
 Understand the development method and programming method of Jackson system

(3) 
 Understand the way of human-computer interface design

(4) 
 Understand the principles of data design and document design

(5) 
 Understand what is structured programming and the principles of structured programming

(6) 
 Master McCabe method and Halstead method to measure program complexity

(7) 
 Understanding programming automation

（2） Teaching requirements

Understand the purpose, task and concept of structured programming in the detailed design stage of software, master the design method of human-machine interface, process design tools and data structure oriented design methods, and understand the quantitative measurement of program complexity.

（3） Key points and difficulties

1. key points

(1) Skillfully use detailed design description method to design algorithm and logic structure of program in module

(2) Understand the way of human-computer interface design

(3) Master the estimation method of quantitative measurement of program complexity

2. difficulties

Skillfully use detailed design description method to design algorithm and logic structure of program in module

Chapter 7 implementation

（1） Teaching content

(1) 
 Mastering the characteristics of several commonly used programming languages

(2) 
 Understand the problems in programming and pay attention to the cultivation of good programming style

(3) 
 Understanding the methodology of programming

(4) 
 Understanding programming automation

(5) 
 Understand the importance of software testing and what

(6) 
 Steps of software testing

(7) 
 Understanding the content and methods of software testing. Several test strategies

(8) 
 Be able to skillfully use several testing strategies

（2） Teaching requirements

To understand how to choose programming language, cultivate good coding style, master the objectives, criteria, methods and steps of software testing, master the methods and steps of unit test, integrated test and confirmation test, master the concept and method of white box test and black box test technology, grasp the process and approach of hand-held debugging, and understand the concept and calculation method of software reliability. Be able to analyze and determine the efficient test cases according to the principles and techniques of testing.

（3） Key points and difficulties

1. key points

(1) 
 Methodology of programming

(2) 
 Good programming style

(3) 
 Steps for software testing

(4) 
 Unit test / integration test / validation test / system test method

(5) 
 Design test scheme: black box test, white box test, grey box test method

(6) 
 Comparison of test and commissioning

(7) 
 Reliability measurement of software

(8) 
 Introduction of the knowledge of automatic testing tools

2. difficulties

The methodology of programming, the design of white box test cases and the reliability measurement of software.

Chapter 8 maintenance

（1） Teaching content

(1) 
 Understand the definition, characteristics and documents of software maintenance

(2) 
 Understand the content of software maintenance and the implementation of maintenance tasks, etc

(3) 
 Understand how to improve the maintainability of software

（2） Teaching requirements

Understand the definition of software maintenance, master the characteristics and process of software maintenance, the definition of software maintainability and the methods to improve maintainability. Master the concept and method of preventive maintenance and software reengineering process.

（3） Key points and difficulties

1. key points

(1) 
 Content of software maintenance

(2) 
 Implementation of maintenance tasks

(3) 
 Ways to improve the maintainability of software

2. difficulties

The way to implement maintenance tasks and improve the maintainability of software

Chapter 9 introduction to object-oriented methodology

(1) 
 content of courses

(1) Understand the basic idea, basic concept and basic principle of object-oriented

(2) Master the basic concepts of three models

(3) Master the relationship among object model, dynamic model, function model and three models

（2） Teaching requirements

To understand the key points and advantages of object-oriented methodology, to master the concept and modeling of object-oriented, to master the relationship among object model, dynamic model, functional model and three models.

（3） Key points and difficulties

1. key points

Basic idea, basic concept and basic principle of object oriented

2. difficulties

The basic concepts of three models

Chapter 10 object oriented analysis

（1） Teaching content

（1） 
 The hierarchy of object model;

（2） 
 Object oriented analysis and requirement statement;

（3） 
 Establish the object model;

（4） 
 Establish dynamic model;

（5） 
 Establish the function model;

（6） 
 Identify the service.

（2） Teaching requirements

Master the process and requirement statement of object-oriented analysis, and be able to establish object model, dynamic model, functional model and service for determining objects according to specific problems.

（3） Key points and difficulties

1. key points

(1) 
 The basic process of object-oriented analysis

(2) 
 Modeling method of object-oriented system model

(3) 
 Three models

2. difficulties

Modeling method of object-oriented system model

Chapter 11 object oriented design

（1） Teaching content

（1） 
 The rules and enlightening rules of object-oriented design;

（2） 
 Software reuse;

（3） 
 System decomposition;

（4） 
 Design the subsystem of problem domain;

（5） 
 Design the human-computer interaction subsystem;

（6） 
 Design task management subsystem;

（7） 
 Design data management subsystem;

（8） 
 Services in design classes;

（9） 
 Design relevance, understand the spirit of great craftsmen who strive for excellence.

（2） Teaching requirements

Understand the criteria and heuristic rules of object-oriented design, master the concept and method of software reuse, master the method of system decomposition, master the subsystem of design problem domain, design human-computer interaction subsystem, design task management subsystem, design data management subsystem, design services, design association and design optimization methods.

（3） Key points and difficulties

1. key points

(1) 
 The basic process of object-oriented design

(2) 
 Modeling method of object-oriented system model

(3) 
 Criteria and processes of object-oriented design

2. difficulties

Method of system decomposition, design services in class

Chapter 12 object oriented implementation

（1） Teaching content

（1） 
 Object oriented language;

（2） 
 The style of programming and its influence on reusability, expansibility and robustness;

（3） 
 Object oriented unit test, integration test and validation test;

（4） 
 Methods of testing classes;

（5） 
 Object oriented test cases.

（2） Teaching requirements

Master the characteristics of object-oriented language and how to choose object-oriented development tools, develop good programming style, master the characteristics and Strategies of object-oriented software testing, and be able to design test cases.

（3） Key points and difficulties

1. key points

(1) 
 Test strategy

(2) 
 Design test cases

2. difficulties

Design test cases

Chapter 13 software project management

（1） Teaching content

（1） 
 The technology of estimating software scale by code line and function point;

（2） 
 Gantt chart, engineering network and key path in the schedule;

（3） 
 Team organization;

（4） 
 Software quality index and quality assurance measures;

（5） 
 Software configuration and software configuration management process;

（6） 
 CMM

（2） Teaching requirements

Master the technology of estimating software scale and workload, make reasonable schedule according to the project, master the basic method of team organization, understand the quality index of software and master the measures of software quality assurance, master software configuration management and understand the capability maturity model.

（3） Key points and difficulties

1. key points

The basic method of software management technology

2. difficulties

The basic method of software management technology
G. COURSE COMPONENT SPECIFICS

1. Adopt the teaching method of multimedia and blackboard, cooperate with the explanation of examples and appropriate thinking questions, ensure the progress of the lecture, and pay attention to the students' mastery and classroom atmosphere.

2. According to the specific situation of teaching, the content and form of homework can be adjusted to promote students' understanding and mastery of the content.

3. The basis for formulating the syllabus: professional training plan. This syllabus is mainly applicable to computer related majors, and can be adjusted according to different syllabus of different majors.
