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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be directed
to the course instructor.

1. WEH#H Course Title {4 TFE Software Engineering
KRB R
2. HEHR¥5TEZR Department of Computer Science and Engineering

Originating Department

RERS
3. CS304
Course Code

4, B4 Credit Value 3
REX7
5. F 42 (x2 Major Core Courses
Course Type
BREH
6. &#Z Spring
Semester
BRER
7. I English

Teaching Language

BRBG. FIBRZR. KRAAR
(fn /B BIBAIRIR, 1B BAE M5
TREU) L, #m, ITENMBRZES5TRER, taoyd@sustech.edu.cn
8. Yida Tao, Lecturer, Department of Computer Science and Engineering,
Instructor(s), Affiliation&
taoyd@sustech.edu.cn
Contact
(For team teaching, please list

allinstructors)
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13.

15.

KB RIBB. FIBRER. KRTT
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Tutor/TA(s), Contact

EIRA B PREA (] A HH)

Maximum Enrolment
(Optional)

BRAR

Delivery Method

FHE

Credit Hours

EBRE. HEEIER
Pre-requisites or Other

Academic Requirements

BERE. HEZIAK
Courses for which this course

is a pre-requisite

HEERBEARENFER
Cross-listing Dept.

# % B #r Course Objectives

FR¥, HELRIH, HENBES5TER, wangdx3@mail.sustech.edu.cn
Daxing Wang, Teaching Technician, Department of Computer Science and Engineering
HE, #ELRm, TENRZEE5TRER, tianl3@mail.sustech.edu.cn

Lei Tian, Teaching Technician, Department of Computer Science and Engineering

iz B SATE | KB/KS HEGFREEER) BN
Lectures ||Tutorials Lab/Practical ||Other (Please specify) | Total
32 32 64
CS109 T EY R EA Introduction to Computer Programming
CS203 BIRGEM S E RO Data Structures and Algorithm Analysis

CS409  #HFMIK Software Testing

BEAMEHFEHEF SYLLABUS

This course introduces important concepts, methodology, processes, best practices, and tools in Software Engineering.
Topics covered include DevOps, software process, requirement analysis, software design, software measurements and

metrics, software evolution and maintenance, software testing, CI/CD, deployment pipelines and strategies.

This course also emphasizes on software project management, team collaboration, and process automation, empowered
by version control systems, automated tools and platforms that are covered in lab tutorials and practices. Students will
also apply the learned knowledge in a practical course project that last for the entire semester.
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16.

17.

ik % S X R Learning Outcomes

On completion of this course, the students should be able to:

1. Understand the difference between programming and software engineering
2. Understand the different phases and tasks in a software development process
3. Understand the concepts, methodology, tools, best practices, and challenges in each DevOps phase

4. Create a practical software system in a team, with a disciplined pipeline, and applying proper automation and quality

control

REANBZRBFAH (MRREFURICAHE, WRBEABFNATUARE; MEBANBFSERBE, BFABHTTHE
HWA)
Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if

this is a team teaching or module course.)

Syllabus of Theory Couse

Chapter 1 Introduction to Software Engineering

e Course logistics
e What is software engineering?
e Time, scale, and tradeoffs

Chapter 2 Software Process

e  Software process models
e Agile development

e DevOps

Chapter 3 Version Control Systems

e Types of version control systems

e Gitinternals & best practices

Chapter 4 Software Requirements

e Stakeholders
o Types of software requirements

e Requirements modeling




Chapter 5 Software Design

e Software design models
e Design concepts

Chapter 6 Software Build

e Build systems

e Dependency management

Chapter 7 Software Quality

e Aspects of software quality
e Code clones

e Code review

Chapter 8 Measurement & Metrics

e  Measuring software quality
e  Software metrics

e  Measurements validity

Chapter 9 Software Evolution & Maintenance

e  Software evolution
e Legacy systems & Deprecation
e Software reengineering

e Refactoring

Chapter 10 Software Documentation

o Types of software documentation
e Software documentation best practices
e Case study: g3doc

Chapter 11 Software Testing |

o Types of software testing
e Testing concepts

Chapter 12 Software Testing I

e Blackbox & whitebox testing

e Test doubles




Chapter 13 CI/CD

e ClICD

e Software deployment strategy
e Deployment pipeline

e Cloud-native applications

Chapter 14 Artificial Intelligence and Software Engineering

e Al overview

e How Al is used in the DevOps process

Chapter 15 Advanced Topics in Software Engineering research

e Individual academic talk

Chapter 16 Project Demonstration

e  Project Demonstration

e Course review

Syllabus of Lab Course

Lab 1. Introduction to Course Project

e Introduction to course project
e How to team up

e How to setup GitHub Classroom for project collaboration

Lab 2. Project Management & Demo Project Setup

e Introduction to GitHub project management features
e Installing and executing the Teedy project

Lab 3. Git

e Gitinstallation and command line usage
e Basic git and GitHub workflow

e Practice on using git to update Teedy

Lab 4. UML

o Types of UML diagrams and examples
e Tools for creating UML diagrams




e Practice on requirement analysis

Lab 5. Milestone 1

e Milestone 1 presentation

Lab 6. Maven

e Maven installation

e Using Maven in command line and IDEA

e Using Maven in Teedy

e Practice on using maven for building a simple web application

Lab 7. Code Review

e Introduction to code review features in GitHub

e Practice on code review with Teedy

Lab 8. Code analysis

e Using JArchitect to compute code metrics for Teedy
e Using PMD to analyze coding problems of Teedy

Lab 9. Milestone 2

e Milestone 2 presentation

Lab 10. Software Documentation

e Using JavaDoc in command line and IDEA to create documentation
e Using Swagger to create API documentation

e Practice on generating documentation for a web application
Lab 11. Software Testing |

e  Unit testing with JUnit

o  Generate test report

e Generate code coverage report with Jacoco

Lab 12. Software Testing Il

¢ Automated Ul testing with Selenium
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Lab 13. Containers

e Introduction to Docker
e Docker installation & usage
e Practice on using Docker

Lab 14. CI/ICD

e Using Jenkins for CI/CD
e Using GitHub Actions for CI/CD

e Practice on using Jenkins

Lab 15. Project Demonstration |

e Project demonstration and presentation

e Project evaluation

Lab 16. Project Demonstration Il

e Project demonstration and presentation

e Project evaluation

B R EESEZEFE Textbook and Supplementary Readings

Software Engineering A Practitioner’s Approach by Roger Pressman, 8th edition

Software Engineering by lan Sommerville. 10th edition

Software Engineering at Google by Titus Winters, et al.

WA HTIEEM by & etal.
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Assessment

B2 ASSESSMENT
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% of final Penalty Notes

score

H %) Attendance

RERAR
Class

Performance

10%

INUSE

Quiz

#f211 B Projects

40%

ek

Assignments

20%

i
Mid-Term Test

HAARER

Final Exam

30%

Rz E
Final

Presentation

HE (TREFE
HE M EFETR)
Others (The
above may be

modified as

necessary)

it 7R GRADING SYSTEM

MA +=%%%4% Letter Grading

OB. —&icHH (Eid/AFEid) Pass/Fail Grading

B2 Wt REVIEW AND APPROVAL

AREREELIUTHREANZRSHIEL

This Course has been approved by the following person or committee of authority
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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. WEH# Course Title BT  Software Engineering
KRB R
2. TTEMAS 5 T Z Department of Computer Science and Engineering

Originating Department

RERS
3. CS304
Course Code

4, B4 Credit Value 3
REX7
5. E (R Major Core Courses
Course Type
BREH
6. &Z Spring
Semester
BRES
7. X English

Teaching Language

RRBIE. FIEZR. KREGTR
(B EBARR, FFI AR MR

RBH) MREE BIEHRE, TEVRFEEIRER, tansh3@sustech.edu.cn
8. [k 2 &, Assistant Professor, Department of Computer Science and Engineering,
Instructor(s), Affiliation&

tansh3@sustech.edu.cn
Contact

(For team teaching, please list
all instructors)
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S RIBB. RAR. BRT | sz, #2250805, HENNS5TRER, hucf@sustech.edu.cn
=®
9.

Chunfeng Hu, Teaching Technician, Department of Computer Science and Engineering,

Tutor/TA(s), Contact hucf@sustech.edu.cn
EIRABPREA (] A HH)

10. Maximum Enrolment
(Optional)

1. FEAR 15 d IR SATE | XR/IKS HEGFEMEZEH) 58 i)
Delivery Method Lectures || Tutorials Lab/Practical ||Other (Please specify) | Total
ZHTER 32 32 64
Credit Hours

ZERE. HEFIER

CS102A TEMNBERFRITEM A Introduction to Computer Programming A
12. Pre-requisites or Other . ;. ) .
CS203 IR SE RN Data Structures and Algorithm Analysis

Academic Requirements

BERE. HEEINK
13. Courses for which this course | CS409 B AR Software Testing

is a pre-requisite

HEERBEARENFER
Cross-listing Dept.

BEAMEHFEHEF SYLLABUS

15.  ##B#x Course Objectives

This course introduces some basic concepts in Software Engineering. Topics covered include unit testing, software
configuration management, software process and reverse engineering. Some advanced topics like test generation and
static analysis will also be covered. This course emphasizes on software project management, team collaboration and
usage of version control system. Students will apply the knowledge they learned in various lab individual assignments.
Students will also apply their knowledge on project management and collaboration through version control system in a
course project that last for 8 weeks.

16. FUA¥ SR Learning Outcomes

Upon completion of this course, the students are expected to have a good understanding of writing unit tests, using

software configuration management system, applying software process and reverse engineering in real-world
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applications.

RENBREBFEE (MRREBESUEAHE, MREABTNMBTUAREX; MEANBZESIERBEE, BFABHTHAE
HWA)
Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if

this is a team teaching or module course.)

Week 1: Introduction
Introduction to course
Introduction to Software Engineering

[Lab] Introduction to different roles in software projects, including project manager, software engineering and software
tester.

Week 2: Software Configuration Management

Introduction to concepts in software configuration management

Example of coftware configuration management systems (CVS, SVN, Git)
Explain the differences between different systems and how to use these systems

[Lab] Learn about the commands in Git and the basics of using GitHub for managing a software project.

Week 3: Extreme Programming

History of XP

Introduce some general practices of XP (Planning Game, pair programming and user stories)
Provide examples and benefits of planning poker and pair programming.

[Lab] Learn about how to use Github classroom for submitting programming assignments and the syntax of markdown in
GitHub,

Week 4: Concepts in Extreme Programming and Introduction to Testing
Explain about the role of testing in XP
Introduce the motivations behind testing

Provide examples and benefits of testing.




[Lab] Learn about how to write JUnit test and practice the concept of “pair testing”

Week 5: Test-driven Development

Introduce the steps in Test-driven development

Provide examples and benefits of test-driven development

Introduce the concept of code coverage and explain how to compute different coverage metrics

[Lab] Learn about how to use learn about how to use automated test generation tool for generating tests and how to

measure test coverage using Jacoco plugin

Week 6: Mutation testing and Test generation
Introduce the concepts of mutation testing
Introduce the concepts of test generation

Introduce the test generation algorithm of Evosuite.

[Lab] Learn about the basics of tensorflow APl and build a simple mobile app that uses Tensorflow-Lite.

Week 7: Software metrics

Introduce the concepts of software metrics

Introduce technical and non-technical software metrics
Explain coupling and cohesion

[Lab] Learn about the basics of tensorflow API and build a simple mobile app that uses Tensorflow-Lite.

Week 8: Reverse Engineering

Introduce the concepts of mutation testing.
Introduce some re-engineering patterns.
Explain some reverse engineering activities.

[Lab] Learn about the basic of static analysis tools and integrate these tools to the course project, .

Week 9: Static Analysis

Introduce the concepts of static analysis.




Introduce coding standard and common bug patterns.
Explain the benefits of static analysis compared to dynamic analysis.

[Lab] Learn about how to reverse engineer an Android app using apktool and Java Decompiler.

Week 10: Component and Reuse

Introduce the concepts of component and framework.
Explain the benefits of software reuse

Explain the techniques in improve software reuse

[Lab] Learn about some popular frameworks and examples of software reuse. Group discussion on course project.

Week 11: Ul design

Introduce the concepts of good Ul designs.

Explain good Ul design through several examples.

Explain how the Ul design influence the design of code and tests.

[Lab] Compare some Ul designs and choose a good Ul design for the course project

Week 12: Continuous Integration & Regression Testing

Introduce the concepts of continuous integration.

Introduce the concepts of regression testing.

Explain the tool supports and techniques for continuous integration and regression testing.

[Lab] Learn about how to use configure software projects for continuous integration server and write good regression test

cases.

Week 13: Documentation

Introduce the concepts of good software documentation.
Explain formal and informal documentation.

Introduce research on software documentation

[Lab] Learn about how to write good Javadoc comments and prepare user manual and documentation for course project.




Week 14: Debugging and Repair

Introduce several debugging techniques.
Introduce program slicing

Introduce automated program repair techniques

[Lab] Learn about how to use a debugger and automated program repair technique.

Week 15: Review for Final exams

Review all concepts thought in the classes

Provide some class exercises as a preparation for final exam
Provide guidelines on course project report and presentation.

[Lab] Group discussion on course project and prepare report for the course project.

Week 16: Course Project Presentation

Students will give a presentation on course project.

Discuss the pros and cons of each project.

Provide feedback for improving the writing and future presentation skills.

[Lab] Prepare the source code and user manuals for the final release. Prepare the final report and future works for the

course project.

18. H M RHETBERH Textbook and Supplementary Readings

Code Complete: A Practical Handbook of Software Construction (Second Edition) by Steve McConnell.

Software Engineering (10th Edition) by lan Sommerville.

Object-Oriented Reengineering Patterns by Oscar Nierstrasz, Stéphane Ducasse, Serge Demeyer

Various articles in journals and conference proceedings given during the lectures.

RTET¥{L ASSESSMENT
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Type of Time
Assessment

% of final

score

Notes

H &) Attendance

10%

In-Class Exercises/Attendance

RERA
Class

Performance

20%

Weekly lab tutorial

VL 4
Quiz

#f211 B Projects

35%

R

Assignments

i
Mid-Term Test

HAARER

Final Exam

35%

HRRE
Final

Presentation

HE (IREFE
HE M ETFHETR)
Others (The
above may be
modified as

necessary)

it 7 GRADING SYSTEM

MA. +=%HZF%% Letter Grading

OB. —&icHH (Eid/Fi@id) Pass/Fail Grading

EEHHL REVIEW AND APPROVAL

AREBEREELIUTREARRS

This Course has been approved by the following person or committee of authority




