Title (Units): COMP3116 Modern Software Engineering (3,2,2)

Course Aims: This course introduces the principles and practices of software engineering,

emphasizing collaborative, multi-version software development, with a focus on
web development. It distinguishes software engineering from programming by
focusing on teamwork, design, maintenance, and tools essential for collaborative,
long-lived web projects. The course balances the coverage of software engineering
principles with practice of hands-on skills to simulate real-world software
development challenges within a modern innovation system, preparing students
for industry roles where software is built and evolved by teams over time.

Prerequisite: COMP2045 Programming and Problem Solving AND

COMP2046 Problem Solving Using Object Oriented Approach
OR
COMP2056 Object-Oriented Programming and Java

Anti-requisite: ITEC3015 Web development for Data Storytellers

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

No. | Course Intended Learning Outcomes (CILOSs)
Knowledge

1 Describe the integrated principles and Agile processes of software engineering for collaborative,
webh-centric, reliable, and maintainable system development.

2 Describe the principles of effective software team collaboration, including communication strategies
and team management techniques that foster a healthy team culture.

Professional Skill

3 Elicit, document, and analyze functional and non-functional requirements to define clear project
specifications, ensuring alignment with stakeholder needs and project goals.

4 Design software and web-based systems using system design principles to create modular
architectures with clear component dependencies.

5 Implement robust software and web applications using coding best practices, web programming
languages and API design with clear error handling, while comparing web and general-purpose
programming.

6 Validate software through comprehensive testing using version control.

Calendar Description: This course introduces the principles and practices of software engineering,

emphasizing collaborative, multi-version software development with a focus on
web development. It distinguishes software engineering from programming by
focusing on teamwork, design, maintenance, and tools essential for collaborative,
long-lived web projects. The course balances the coverage of software
engineering principles with hands-on projects to simulate real-world software
development challenges, preparing students for industry roles, where software is
built and evolved by teams over time.

Teaching and Learning Activities (TLAS):

CILOs Type of TLA

1-6

Students will learn core software engineering concepts, including Agile processes,
teamwork principles, requirements, system and web design, implementation, and testing,
through concise interactive lectures and in-class discussions.

1-6 Students will apply knowledge by working on a team project, using Agile collaboration
practices and submitting essential deliverables.

2,4-6 Students will gain hands-on skills in web application design, coding, and testing through
guided lab assignments on web programming, API development, version control, use of Al
tools, and testing workflows.

Assessment:




No. | Assessment Weighting | CILOs to be Description of Assessment Tasks
Methods addressed

1 Requirements 20% 1,3,4 Students will produce a concise document
and Design analyzing functional and non-functional
Documentation requirements and designing a web application

architecture with APls, demonstrating software
engineering principles.

2 Web 30% 1,4,5 Students will implement a web-based application
Application using tools like Git, demonstrating knowledge of
Development web development and coding best practices.

3 Agile 10% 1,2,6 Students will submit logs reflecting on Agile
Collaboration processes, teamwork principles, and testing
and Testing processes, demonstrating understanding of

collaboration and software validation.

4 Examination 40% 1-6 Final examination questions will assess students’
ability to describe and apply software engineering
principles, Agile processes, teamwork principles,
requirements, design, implementation, and testing
concepts for web-centric development.

Assessment Rubrics:

Excellent (A)

Good (B)

Satisfactory (C)

Marginal Pass

(D)

Fail (F)

Excels in all tasks: delivers precise documentation with thorough requirements analysis
and clear web application architecture with APIs (CILOs 1, 3-4); builds a robust web
application using Git, with excellent design and coding practices (CILOs 1, 4-5);
submits insightful logs reflecting deep understanding of Agile processes, teamwork
principles, and testing processes (CILOs 1-2, 6); excels in exam, accurately describing
and applying software engineering principles, Agile, teamwork, requirements, design,
implementation, and testing concepts (CILOs 1-6). Work is professional and error-free.
Strong performance: provides clear documentation with solid requirements and web
application architecture, with minor gaps (CILOs 1, 3—4); builds a functional web
application with good design and coding practices using Git, with slight issues (CILOs 1,
4-5); submits clear logs reflecting good understanding of Agile processes, teamwork
principles, and testing, with minor inconsistencies (CILOs 1-2, 6); performs well in
exam, with minor errors in applying concepts (CILOs 1-6). Work is clear but less
innovative.

Adequate performance: produces basic documentation with partial requirements and
functional web application architecture, with moderate gaps (CILOs 1, 3—4); builds a
working web application with basic design and coding practices using Git (CILOs 1, 4—
5); submits adequate logs with basic reflection on Agile processes, teamwork principles,
and testing (CILOs 1-2, 6); passes exam with basic knowledge, with moderate errors
(CILOs 1-6). Work lacks depth.

Minimal performance: delivers incomplete documentation with vague requirements and
weak web application architecture (CILOs 1, 3—4); builds a partially functional web
application with inconsistent design and coding practices (CILOs 1, 4-5); submits weak
logs with limited reflection on Agile processes, teamwork principles, and testing (CILOs
1-2, 6); struggles in exam, with significant errors (CILOs 1-6). Work has major gaps.
Fails to meet expectations: produces incorrect or missing documentation (CILOs 1, 3—4);
delivers non-functional or incomplete web application with poor design and coding
practices (CILOs 1, 4-5); submits inadequate or missing logs (CILOs 1-2, 6); fails
exam, unable to describe or apply concepts (CILOs 1-6). Work is unprofessional.

Course Content and CILOs Mapping:

Content CILO No.
[ Requirement Analysis 1-3
Il | System and Web Design 1,3-5




111 | Implementation and Agile Processes
IV | Testing and Maintenance
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Course Content:

Topic

l. Requirement Analysis
A. Team communication and collaboration
B. Eliciting functional and non-functional requirements
C. Analyzing requirements for clarity and feasibility

. System and Web Design

System design principles

Web application architecture design
API design with clear error handling
Web standards

COom>

Ii. Implementation and Agile Processes
A.  Web programming with HTMLYS5, JavaScript, and CSS
B. Coding best practices (e.g., secure coding, use of Al tools,
documentation)
C. Agile methodologies
D. Version control with Git

V. Testing and Maintenance
A. Testing objectives and types
B. Test-driven development and automation
C. Basic code maintenance and updates



