Course Title: CMSE520 Software Evolution and Maintenance (3 credits)
Spring 2026
AIMS & OBJECTIVES
The main aim of this course is to provide students with an introductory yet comprehensive overview of software evolution and maintenance issues. It also provides an opportunity to feel practically flavour of software evolution and maintenance questions in the frame of term project
Catalogue description: The course introduces the conceptual definitions of Software Evolution and Maintenance. It delves into fundamental aspects of software maintenance, covering corrective, adaptive, perfective, and preventive maintenance. A detailed examination of the maintenance process and critical concepts like impact analysis and change management is provided. Maintenance process of software developed using different methodologies (ranging from the Waterfall model to more modern methodologies like Agile) is considered. Software aging and decay concepts and techniques for renewing aging software are discussed. This is followed by an exploration of software reengineering, including methodologies related to reverse engineering, forward engineering, and restructuring processes (ideas, processes, techniques, tools). The concept of software refactoring (ideas, processes, and formalisms) is introduced. The course covers configuration management, including the use of version control systems, change management, and configuration management tools in software evolution. The importance of software maintenance metrics and measurement is discussed, covering key performance indicators. Legacy system migration challenges and techniques are considered. Additionally, the course discusses program comprehension (ideas, terms, cognition models, protocol analysis, and visualization) and reuse (ideas, models). Case studies provide practical insights into software maintenance challenges. The course then explores emerging trends such as DevOps, continuous integration, and microservices architecture, examining their impact on software evolution. Ethical and legal considerations in software maintenance are discussed. The term project allows students to apply the concepts learned
Textbooks and references: 
	[1] 
	P. Tripathy and K. Naik, Software evolution and maintenance : a practitioner’s approach, Hoboken, NJ: Wiley & Sons, 2015, p. 393. link

	[2] 
	M. Fowler and K. Beck, Refactoring: Improving the Design of Existing Code, Addison-Wesley Professional, 2018, p. 337.

	[3] 
	"Software Engineering Code," [Online]. Available: https://ethics.acm.org/code-of-ethics/software-engineering-code/. [Accessed 19 09 2024].

	[4] 
	"Legal issues in software development," 13 10 2023. [Online]. Available: https://www.lawbite.co.uk/resources/blog/legal-issues-in-software-development. [Accessed 19 09 2024].


CONTENT & SCHEDULE (Tentative)
Lectures will be held on Monday,8.30 - 10.20, CMPE-126, and Friday, 12.30-13.20, CMPE-028
The lecture topics within the semester are as in the following tentative schedule:
	#
	Week of
	Subject

	1. 
	23.02.2026
	Introduction. Basic concepts: maintenance, evolution, models and processes, software configuration management, reengineering, legacy systems, impact analysis, refactoring, program comprehension, reuse [1], p. 1-16

	2. 
	02.03.2026
	Taxonomy of software maintenance and evolution, classification of software maintenance, types of software programs, software evolution laws, maintenance of COTS-based systems [1], p. 25-75

	3. 
	09.03.2026
	Evolution and maintenance models, reuse-oriented, staged, change min-cycle, IEEE 1219 standard, ISO/IEC 14764 standard, software configuration management, change (modification) request workflow [1], p. 83-125

	4. 
	16.03.2026
	Reengineering, model of software reengineering, reengineering process, code reverse engineering, techniques of reverse engineering, program metrics, decompilation, data reverse engineering, reverse engineering tools [1], p. 133-174
20.03.2026 Ramazan Bayrami

	5. 
	23.03.2026
	Legacy systems, wrapping, migration, p. 187-218

	6. 
	30.03.2026
	Legacy systems, wrapping, migration, p. 187-218. Problem session

	7. 
	06.04.2026
	Problem session  10-25.04.2026 MT Exams

	8. 
	13.04.2026
	10-25.04.2026 MT Exams

	9. 
	20.04.2026
	10-25.04.2026 MT Exams

	10. 
	27.04.2026
	Impact analysis, impact analysis process, dependency-based impact analysis, ripple effect, change propagation model   [1], p. 223-247
01.05.2026 Holiday

	11. 
	04.05.2026
	Refactoring, activities in a refactoring process, refactoring examples and strategies, formalisms for refactoring, initial work on software restructuring, [1], p. 255-282; [2], Ch. 1

	12. 
	11.05.2026
	Program comprehension, goal of code cognition, mental model, cognition models for program understanding of: Letovsky; Shneyderman and Mayer; Brooks; Soloway, Adelson and Ehrlich; Pennington; integrated metamodel; protocol analysis, visualization  for comprehension  [1], p. 289-321

	13. 
	18.05.2026
	Reuse and domain engineering, reuse models, factors influencing reuse, success factors of reuse, domain engineering methods, reuse capability, maturity models, economic models, [1], p. 325-351

	14. 
	25.05.2026
	Ethical issues [3] and legal issues [4]  27-30.05.2026 Kurban Bayrami

	15. 
	01.06.2026
	Ethical issues [3] and legal issues [4] Problem Session

	16. 
	08.06.2026
	Problem Session. Last day of classes 11.06.2026

	17. 
	15.06.2026
	15-27.06.2026 Final Exams

	18. 
	22.06.2026
	15-27.06.2026 Final Exams



ASSIGNMENTS
Term project assumes development of an application related to software evolution and maintenance. 
METHOD OF ASSESSMENT
Written exams: midterm (25%) and final (35%);
Term project – 40%
Attendance - 0%
ATTENDANCE Policy
Attendance is compulsory. Attendance is taken every lecture and entered to EMU portal. Those missing more than 80% of classes without valid excuse may get NG grade.
If students miss the midterm or final exam, they MUST submit a written report, stating their excuse, to the course coordinator within 3 days after completion of the examination. Otherwise, they will not be allowed to take the make-up examination. 
SOURCES
All necessary for study sources will be posted on web
Lecturer: Prof. Alexander Chefranov
21.02.2026






