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Course Objectives
1. Understand the fundamental concepts 

and research issues of software 
engineering.

2. Equip with Hands-on practices of 
software engineering.

3. Conduct information systems research 
in the context of software engineering.
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Course Outline
• This course introduces the fundamental concepts, research 

issues, and hands-on practices of software engineering. 

• Topics include 
1. Introduction to Software Engineering

2. Software Products and Project Management: Software product management and 
prototyping

3. Agile Software Engineering: Agile methods, Scrum, and Extreme Programming

4. Features, Scenarios, and Stories

5. Software Architecture: Architectural design, System decomposition, and Distribution 
architecture

6. Cloud-Based Software: Virtualization and containers, Everything as a service, Software as a 
service 

7. Cloud Computing and Cloud Software Architecture 

8. Microservices Architecture, RESTful services, Service deployment

9. Security and Privacy

10. Reliable Programming

11. Testing: Functional testing, Test automation, Test-driven development, and Code reviews

12. DevOps and Code Management: Code management and DevOps automation

13. Case Study on Software Engineering 8
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(Core Competence)

• !��	��
����$��� 90 %
• �"�#����
•  ���������� 10 %
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(Four Fundamental Qualities)

• �� (Professionalism)
– ���$&	1(� (Creative thinking and Problem-solving) 30 %

– #�"�(Comprehensive Integration) 30 %
• �0 (Interpersonal Relationship)

– �,�* (Communication and Coordination) 10 %
– �/�� (Teamwork) 10 %

• �� (Ethics)
– )���(Honesty and Integrity) 5 %
– �-% (Self-Esteem and Self-reflection) 5 %

• �0' (International Vision)
– ��.� (Caring for Diversity) 5 %
– +��' (Interdisciplinary Vision) 5 %
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(College Learning Goals)

• Ethics/Corporate Social Responsibility
• Global Knowledge/Awareness
• Communication
• Analytical and Critical Thinking
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(Department Learning Goals)

• Information Technologies and System 
Development Capabilities
• Research capabilities
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1� (Week)    �� (Date)    � (Subject/Topics)
1   2020/09/15   03�#�/ (Introduction to Software Engineering)
2   2020/09/22   03!	*��% 503!	% 4�
-,

(Software Products and Project Management: 
Software product management and prototyping)

3   2020/09/29   ��03�#5�����Scrum��2#�-,
(Agile Software Engineering:  Agile methods, Scrum, 

and Extreme Programming)
4   2020/10/06   �)������ (Features, Scenarios, and Stories)
5   2020/10/13   03��5��-,�&'�+������

(Software Architecture: Architectural design, 
System decomposition, and Distribution architecture)

6   2020/10/20   03�#��"$ I 
(Case Study on Software Engineering I)
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(� (Week)    �� (Date)    �� (Subject/Topics)

7   2020/10/27   ��,�'-.%��	�
�'-���
(Cloud-Based Software: Virtualization and containers,
Everything as a service, Software as a service)

8   2020/11/03   , )!$,'-��
(Cloud Computing and Cloud Software Architecture)

9   2020/11/10   ���� (Midterm Project Report)

10   2020/11/17   �����.RESTful�����*#
(Microservices Architecture, RESTful services, 

Service deployment)

11   2020/11/24   '-������
(Industry Practices of Software Engineering)

12   2020/12/01   ��	+� (Security and Privacy)
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'� (Week)    �� (Date)    �� (Subject/Topics)
13   2020/12/08   &+������ II 

(Case Study on Software Engineering II)
14   2020/12/15   �)���#" (Reliable Programming)
15   2020/12/22   �$,� �$��$!���

�$*��(������
(Testing: Functional testing, Test automation, 
Test-driven development, and Code reviews)

16   2020/12/29   DevOps	�����,
�����	DevOps!��
(DevOps and Code Management: 
Code management and DevOps automation)

17   2021/01/05   ��
� I (Final Project Report I)
18   2021/01/12   ��
� II (Final Project Report I)
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(Teaching methods and activities)

• � (Lecture)
• �� (Discussion)
• �	 (Practicum)
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(Evaluation Methods)

• ��	� (Individual Presentation) 60 %
• ��	� (Group Presentation) 10 %
• ���	� (Case Report) 10 %
• ���� (Class Participation) 10 %
• �� (Assignment) 10 %
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����
(Required Texts)

• Ian Sommerville (2019), 
Engineering Software Products: 
An Introduction to Modern Software Engineering, 
Pearson.
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(Reference Books)

• Ian Sommerville (2015), 
Software Engineering, 
10th Edition, Pearson.

• Titus Winters, Tom Manshreck, and Hyrum Wright 
(2020), 
Software Engineering at Google: Lessons Learned from 
Programming Over Time, O'Reilly Media.
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Ian Sommerville (2019), 
Engineering Software Products: 

An Introduction to Modern Software Engineering, 
Pearson.

20Source: https://www.amazon.com/Engineering-Software-Products-Ian-Sommerville/dp/013521064X

https://www.amazon.com/Engineering-Software-Products-Ian-Sommerville/dp/013521064X


Ian Sommerville (2015), 
Software Engineering, 

10th Edition, Pearson.

21Source: https://www.amazon.com/Software-Engineering-10th-Ian-Sommerville/dp/0133943038

https://www.amazon.com/Software-Engineering-10th-Ian-Sommerville/dp/0133943038


Titus Winters, Tom Manshreck, and Hyrum Wright (2020), 

Software Engineering at Google: 

Lessons Learned from Programming Over Time, 

O'Reilly Media.

22Source: https://www.amazon.com/Software-Engineering-Google-Lessons-Programming/dp/1492082791

https://www.amazon.com/Software-Engineering-Google-Lessons-Programming/dp/1492082791


Software 
Engineering
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Information Management 

Management 
Information Systems (MIS)

Information Systems
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Information Management (MIS)
Information Systems

25Source: Kenneth C. Laudon & Jane P. Laudon (2014), Management Information Systems: Managing the Digital Firm, Thirteenth Edition, Pearson. 



Fundamental MIS Concepts
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Management

Organization

Technology

Information 
System

Business 
Challenges

Business 
Solutions

Source: Kenneth C. Laudon & Jane P. Laudon (2014), Management Information Systems: Managing the Digital Firm, Thirteenth Edition, Pearson. 



Project-based software engineering
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Problem

SoftwareRequirements

CUSTOMER

CUSTOMER and 
DEVELOPER

DEVELOPER

generates

implemented-by

helps-with

Source: Ian Sommerville (2019), Engineering Software Products:  An Introduction to Modern Software Engineering, Pearson.
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• The starting point for the software development is a set of 
‘software requirements’ that are owned by an external client 
and which set out what they want a software system to do to 
support their business processes.

• The software is developed by a software company (the 
contractor) who design and implement a system that delivers 
functionality to meet the requirements.

• The customer may change the requirements at any time in 
response to business changes (they usually do). The contractor 
must change the software to reflect these requirements 
changes.

• Custom software usually has a long-lifetime (10 years or more) 
and it must be supported over that lifetime.

28

Project-based software engineering

Source: Ian Sommerville (2019), Engineering Software Products:  An Introduction to Modern Software Engineering, Pearson.



Product software engineering

29Source: Ian Sommerville (2019), Engineering Software Products:  An Introduction to Modern Software Engineering, Pearson.

Opportunity

SoftwareProduct 
features
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implemented-by
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• The starting point for product development is a business 
opportunity that is identified by individuals or a company. 
They develop a software product to take advantage of this 
opportunity and sell this to customers.

• The company who identified the opportunity design and 
implement a set of software features that realize the 
opportunity and that will be useful to customers.

• The software development company are responsible for 
deciding on the development timescale, what features to 
include and when the product should change. 

• Rapid delivery of software products is essential to capture the 
market for that type of product.

30Source: Ian Sommerville (2019), Engineering Software Products:  An Introduction to Modern Software Engineering, Pearson.

Product software engineering



Software execution models

Source: Ian Sommerville (2019), Engineering Software Products:  An Introduction to Modern Software Engineering, Pearson.
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Product management concerns

32Source: Ian Sommerville (2019), Engineering Software Products:  An Introduction to Modern Software Engineering, Pearson.

Product 
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Technical interactions of 
product managers

33Source: Ian Sommerville (2019), Engineering Software Products:  An Introduction to Modern Software Engineering, Pearson.
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Marketing
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Marketing
“Meeting
needs

profitably”
35Source: Philip Kotler and Kevin Lane Keller (2016), Marketing Management, 15th edition, Pearson.



Marketing
“Marketing is an organizational function 

and a set of processes for 
creating, communicating, and delivering 

value to customers and 
for managing customer relationships

in ways that benefit the organization and 
its stakeholders.” 

36Source: Philip Kotler and Kevin Lane Keller (2016), Marketing Management, 15th edition, Pearson.



Marketing
Management
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Marketing Management
“Marketing management is the

art and science 
of choosing target markets 

and getting, keeping, and growing 
customers through 

creating, delivering, and communicating 
superior customer value.” 

38Source: Philip Kotler and Kevin Lane Keller (2016), Marketing Management, 15th edition, Pearson.



Marketing Management
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Understanding Marketing Management

Capturing Marketing Insights

Connecting with Customers

Building Strong Brands

Source: Philip Kotler and Kevin Lane Keller (2016), Marketing Management, 15th edition, Pearson.

1

3

5
4

Creating Value

Delivering Value

Communicating Value
Conducting Marketing Responsibly for Long-term Success

2

6
7
8



Summary
• This course introduces the fundamental concepts, research 

issues, and hands-on practices of software engineering. 

• Topics include 
1. Introduction to Software Engineering

2. Software Products and Project Management: Software product management and 
prototyping

3. Agile Software Engineering: Agile methods, Scrum, and Extreme Programming

4. Features, Scenarios, and Stories

5. Software Architecture: Architectural design, System decomposition, and Distribution 
architecture

6. Cloud-Based Software: Virtualization and containers, Everything as a service, Software as a 
service 

7. Cloud Computing and Cloud Software Architecture 

8. Microservices Architecture, RESTful services, Service deployment

9. Security and Privacy

10. Reliable Programming

11. Testing: Functional testing, Test automation, Test-driven development, and Code reviews

12. DevOps and Code Management: Code management and DevOps automation

13. Case Study on Software Engineering 40
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