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Course Syllabus 
 

Course Code Course Title ECTS Credits 

COMP-512 Software Engineering 10 

Prerequisites Department Semester 

None Computer Science Fall 

Type of Course Field Language of Instruction 

Elective Computer Science English 

Level of Course Lecturer(s) Year of Study 

2nd Cycle Dr. Christoforos Zolotas 2nd  

Mode of Delivery Work Placement Corequisites 

Face-to-face N/A None 

 
 
Course Objectives: 
 

This course systematically addresses the process of developing high-quality software products 

by employing principles, methodologies and best practices. This course is concerned with 

advanced methods for all aspects of software development, from the early stages of system 

specification and system design to verifying system correctness using formal methods. 

Additionally, it introduces advanced concepts of emerging Software Engineering aspects such 

Automation and Domain Specific Languages, while delves deeper into the intricacies of core 

management topics for Software Projects such as methods to estimate the required effort to 

build a new system and manage effectively a Development team. More specifically, the course 

aims to build concepts and competencies related to: 

 

• quality attributes of software architectures, 

• architectural patterns for distributed and IoT systems, 

• methods to evaluate software architectures with respect to requirements, 

• best development practices and evaluation of code using quality metrics,  

• UI/UX design principles for modern user interfaces,  

• low-Code engines and Domain Specific Languages, 

• meta-modeling, 

• automated code generation, 

• formal methods and formal system specification 

• reasoning and proofs of system correctness 

• software estimation methods 

• management teams, taking into account the intricacies of Software 
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Learning Outcomes: 
 

After completion of the course students are expected to be able to: 

1. Employ formal methods to produce formal software system specifications. 

2. Select and synthesize with justification software architectures for distributed and Internet 

of Things systems. 

3. Recall the main software architecture qualities like maintainability, availability, 

performance, usability and testability and employ tactics to improve each one of them 

depending on User Requirements. 

4. Evaluate system architectures with respect to User Requirements satisfaction 

5. Design efficient and appealing user interfaces using UI/UX principles such as hierarchy, 

white space and color combination patterns. 

6. Recall the core components of Low-Code mechanisms and their interplay in order to 

provide automation in any desired domain. 

7. Define Domain Specific Languages that embed the required knowledge of a specific 

domain in order to synthesize software artefacts (code, models, documentation) requiring 

minimal technical expertise   

8. Write reasoning tools and proofs that verify the system correctness  

9. Employ estimation methods to progressively be able to provide better estimations of 

required effort to design and build a software system, either as a Software Engineer that 

is managing a development team or as a Developer. 

10. Recall the core principles of effectively managing teams of developers taking into 

account their creativity as well as the abstract nature of Software Systems. 

 
 
Course Content: 
 

1. Software Architecture Quality Attributes 

2. Software Architectures for Distributed and IoT systems 

3. Evaluating Software Architectures 

4. Development & Code Quality 

5. UI/UX design principles 

6. Automated Software Engineering 

7. Domain Specific Languages 

8. Automated Code Generation 

9. Formal Methods for Software Engineering 

10. Reasoning and Proofs 

11. Formal Specifications 

12. Software Estimation 

13. Growing Productive Software Teams 
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Learning Activities and Teaching Methods: 
 

1. Faculty Lectures and Guest-Lectures Seminars 
2. Directed and Background Reading 

3. Collaborative Learning through a Group Project 
4. In-class Exercises 
5. Student-led Presentations 

 
 
Assessment Methods: 
 

Mid-Term Exam, Final Exam, Project, Homework Assignments. 

 
 
Required Textbooks / Readings: 
 

Title Author(s) Publisher Year ISBN 

Concise Guide to 

Formal Methods: 

Theory, Fundamentals 

and Industry 

Applications 

(Undergraduate Topics 

in Computer Science) 

Dr. Gerard O'Regan 

 

Springer 

 

2017 3319640208 
 

 
 
Recommended Textbooks / Readings: 
 

Title Author(s) Publisher Year ISBN 

Model-Driven 

Software 

Engineering in 

Practice 

(Synthesis 

Lectures on 

Software 

Engineering) 

Marco Brambilla, 

Jordi Cabot 

and Manuel Wimmer 

Morgan & 

Claypool 

 

2017 1681732335 

 

Software 
Engineering, Volume 
1, The Development 
Process, 3rd Edition 
 

Thayer R. H. and 
Christensen, M. J. 
 
 

Wiley-IEEE 

Computer 

Society Press 

2012 978-0-471- 

68417-6 
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Software 
Engineering, Volume 
2, The Supporting 
Processes 

Thayer, R. H. and 
Dorfman, M. 
 
 

Wiley-IEEE 

Computer Society 

Press 

2005 978-0-471- 
68418-3 

A series of articles 

and best practices 

approaches 

(electronically 

distributed) 

    

 

  


