Title (Units): COMP4007 Software Design, Development, and Testing (3,3,1)

Course Aims: This course is aimed to further develop students' knowledge and skills in software

engineering, and to introduce and discuss software design patterns, state-of-the-art
techniques and advanced topics in developing reliable software systems. At the
end of the study of this course, students should:

i) appreciate the importance of software quality and the essence of software
reliability engineering,

ii) be familiar with software design patterns, development process standards, and
testing techniques, and

iii) be up-to-date about emergent technologies and practical issues in software
engineering.

Prerequisite: COMP3006 Software Engineering, or

COMP3007 Systems Analysis and Design, or
COMP3047 Software Engineering

Course Intended Learning Outcomes (CILOSs):
Upon successful completion of this course, students should be able to:

No. | Course Intended Learning Outcomes (CILOSs)
Knowledge

1 Explain software reliability engineering process, techniques, and the applicability.

2 Explain essential recurring structures or patterns in software design and implementation, as well as
their applications in developing reliable software systems.

3 Explain software test planning process, testing strategies, and testing techniques.

4 Explain software models and test design patterns.
Professional Skill

5 Perform software design, development, and testing systematically, following the underlying patterns
and essential techniques introduced.

Calendar Description: This course is aimed to further develop students' knowledge and skills in software

engineering, and to introduce and discuss software design patterns, state-of-the-art
techniques and advanced topics in developing reliable software systems.

Teaching and Learning Activities (TLAS):

CILOs Type of TLA

14

Students will acquire the concepts and develop understandings through lectures and in-class
exercises.

5 Students will develop their software design, development, and testing skills through
demonstrated software development exercises and projects.
Assessment:
No. | Assessment | Weighting | CILOs to be Description of Assessment Tasks
Methods addressed
1 Continuous 60% 5 The group project provides opportunities for
Assessment students to practice and demonstrate their skills and
abilities in applying and integrating the principles
and techniques of software design, development,
and testing learned.

2 Examination 40% 1-4 Final examination questions evaluate students’ in-
depth knowledge and understanding of the key
principles and techniques necessary for developing
reliable software systems.




Assessment Rubrics:

Excellent (A)

Achieves all the five LOs, demonstrating a good mastery of both the theoretical and
practical aspects of the knowledge and skills associated with software design,
development, and testing

Able to develop and present sound arguments and correct solutions to problems,
accompanied by in-depth analysis and insight

Demonstrates a thorough understanding and solid knowledge of the principles and
techniques of software design, development, and testing

Able to draw on a variety of techniques and relevant knowledge and appropriately
apply them to new software design, development, and testing situations and problems

Good (B)

Achieves all five LOs, demonstrating a good understanding of the associated concepts
and underlying methodologies

Able to develop solutions to problems, accompanied by adequate explanations
Demonstrates a competent level of knowledge of the principles and techniques of
software design, development, and testing

Ability to make use of appropriate techniques and knowledge and apply them to
familiar situations and problems

Satisfactory (C)

Achieves most of the five LOs, demonstrating a basic level of understanding of the
associated concepts and underlying methodologies

Able to provide acceptable solutions to problems

Demonstrates an adequate level of knowledge of the principles and techniques of
software design, development, and testing

Ability to make use of some techniques and knowledge and apply them to familiar
situations

Marginal Pass (D)

Achieves most of the five LOs, with minimal understanding of the associated
concepts and underlying methodologies

Able to provide solutions to simple problems

Demonstrates a basic level of knowledge of the principles and techniques of software
design, development, and testing

Ability to apply some techniques and knowledge to a limited number of typical
situations

Fail (F)

Achieves less than three of the LOs, with little understanding of the associated
concepts and underlying methodologies

Unable to provide solutions to simple problems

Knowledge of the principles and techniques of software design, development, and
testing falling below the basic minimum level

Unable to apply techniques or knowledge to situations or problems

Course Content and CILOs Mapping:

Content CILO No.
[ Software Quality 1

Il | Software Design and Development 2,45
111 | Software Design Patterns 2,4

IV | Software Testing 1-4,5
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Course Content:

Topic

Software Quality
A. Quality control techniques
B. Software reliability engineering (a development perspective)

Software Design and Development

A. Formal specifications and formal design techniques
B. Basics of design patterns

C. Implementation plan

D. Development tools and code generation

E. Coding styles and standard practice

Software Design Patterns

A. Creational design patterns
B. Structural design patterns

C. Behavioral design patterns

2]

oftware Testing

Verification and validation

Design-level and implementation-level testing
Testing plan, strategies and techniques

Testing object-oriented software

Combinational models and state machines
Responsibility-based testing and test design patterns
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