
 

 

SYLLABUS 

SUSTAINABLE SOFTWARE ENGINEERING 

University year 2025-2026 

 

1. Information regarding the programme 

1.1. Higher education institution Babeș-Bolyai University 

1.2. Faculty Mathematics and Computer Science 

1.3. Department Computer Science 

1.4. Field of study Computer Science 

1.5. Study cycle Master 

1.6. Study programme/Qualification Software Engineering 

1.7. Form of education   Full time 

 

2. Information regarding the discipline 

2.1. Name of the discipline Sustainable Software Engineering Discipline code MME8192 

2.2. Course coordinator  Lect. phd. Vladiela Petrașcu 

2.3. Seminar coordinator Lect. phd. Vladiela Petrașcu 

2.4. Year of study 1 2.5. Semester 1 2.6. Type of evaluation E 2.7. Discipline regime Mandatory 

 
3. Total estimated time (hours/semester of didactic activities) 

 
4. Prerequisites (if necessary) 

4.1. curriculum Software Engineering lecture 

4.2. competencies  

 
5. Conditions (if necessary) 

5.1. for the course Videoprojector 

5.2. for the seminar /lab activities Videoprojector, computers, Internet access 

 

3.1.  Hours per week   4 of which: 3.2 course 2 
3.3 
seminar/laboratory/project 

2 

3.4.  Total hours in the curriculum 56 of which: 3.5 course   28 
3.6  
seminar/laboratory/project 

28 

Time allotment for individual study (ID) and self-study activities (SA) hours 

Learning using manual, course support, bibliography, course notes (SA) 28 

Additional documentation (in libraries, on electronic platforms, field documentation) 20 

Preparation for seminars/labs, homework, papers, portfolios and essays  28 

Tutorship  14 

Evaluations 4 

Other activities:   

3.7.  Total individual study hours 94 

3.8.  Total hours per semester 150 

3.9.  Number of ECTS credits 6 



6.1. Specific competencies acquired 1 
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• understanding and working with basic concepts in software engineering; 
•  modeling and solving real-life problems; 
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• team work capabilities; able to fulfill different roles; 
• professional communication skills; concise and precise description, both oral and written, of 

professional results , negociation abilities; 

 

6.2. Learning outcomes 
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• The student proves knowledge related to specifying the requirements of research activities in the 
domain of computer science in general and software engineering in particular and he/she 
understands the role of research in promoting progress 

• The student possesses the fundamental knowledge for modelling, being able to analyse real life 
problems and to translate them in concrete requirements and to design a corresponding software 
model 
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 • The student can apply advanced information system knowledge starting from a high level of 
abstraction and being able to offer implementation solutions for complex software system 

• The student has the ability to combine information in different ways in order to form a positive 
attitude towards his/her own development 
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• The student proves abilities to work independently in order to obtain knowledge necessary for 
designing, managing and evaluating research activities in software engineering 

• The student uses efficient strategies, methods and techniques for lifelong education, in order to self-
educate and self-develop his/her personal and professional skills 

 

7. Objectives of the discipline (outcome of the acquired competencies) 

7.1 General objective of the 
discipline 

• Make students acknowledge that any software system, as part of a digitalization 
project, has various types of impacts on several sustainability dimensions and 
guide them towards learning how to assess the sustainability of a software 
solution and to reason about tradeoffs among different sustainability quality 
concerns. 

 
1 One can choose either competences or learning outcomes, or both. If only one option is chosen, the row related 
to the other option will be deleted, and the kept one will be numbered 6. 



7.2 Specific objective of the 
discipline 

At the end of the course, students will: 
• have basic knowledge regarding software sustainability and define it as a 

complex software quality attribute, encompassing various dimensions and 
types of impact; 

• have knowledge of software sustainability principles, sustainability reference 
models and associated tools; 

• be able to reason about sustainability-related concerns, assess the trade-offs 
between different such concerns and apply that resoning to a concrete project, 
with the aid of a specific toolset; 

• be able to reflect critically on ths issues learned, their impact on society, and 
express own motivated opinions. 

 

8. Content 

8.1 Course Teaching methods Remarks 

C1. Introduction to Software Sustainability   Description 
Explanation 
Conversation 
Debate 
Case studies 

 

C2. Software Sustainability Priciples. The Karlskrona Manifesto 

C3. The Karlskrona Manifesto: Case Studies 
Flipped classroom 
Case studies 

C4. Software Sustainability Reference Models  Description 
Explanation 
Conversation 
Debate 
Case studies 

C5. Software Sustainability Awarness Framework (SuSAF) 

C6. Software Sustainability Assessment Framework (SAF) 

C7. SuSAF & SAF: Case Studies 
Flipped classroom 
Case studies 

C8. Invited Lecture 

Description 
Explanation 
Conversation 
Debate 
Case studies 

C9. Sustainable Software Architecture. Technical Debt 

C10. Architectural Styles that Reduce Technical Debt 

C11. Environmental Impact of Software. Digital Carbon 
Footprint 

C12. Developing Energy Efficient Software (I) 

C13. Developing Energy Efficient Software (II) 

C14 Green Engineering at Scale 
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Links 
 
[SAF]  SAF-Toolkit homepage 
[SusAF] Sustainability Awareness Framework (SusAF) 
 

8.2 Seminar / laboratory Teaching methods Remarks 

S1:  
Introduction to software sustainability 
Seminar activities management 
  

Description 
Dialog 
Explanation 

Two seminar hours 
every other week 

S2 -> S6:  
Exploring software sustainability in scientific papers 

Mini-workshop 
Student-led presentation 
Guided debate 
Peer/instructor feedback 
Reflection and self-assessment 

S7:  
Sustainability analysis project discussions 

Conversation 
Explanation 
Case studies 

 

9. Corroborating the content of the discipline with the expectations of the epistemic community, professional 
associations and representative employers within the field of the program 

• This course follows the IEEE and ACM Curriculla Recommendations for Software Engineering studies. 
• Courses with similar content are taught in the major universities offering similar study programs. 
• Course content is considered important by the software companies, for improving the reliablity of the resulting 

software products. 

 

10. Evaluation 

Activity type 10.1 Evaluation criteria 10.2 Evaluation methods 10.3 Percentage of final grade 

10.4 Course 

• Understanding of 
core concepts 

• Analytical and 
critical thinking 

• Project work 
• Communication 

skills 

Exam session 
Team assignment – 
Sustainability analysis 
project (participate in small 
teams to a project focused 
on assessing the 
sustainability of a chosen 
digital solution)  

70% 

https://github.com/S2-group/SAF-Toolkit
https://www.suso.academy/en/sustainability-awareness-framework-susaf/?utm_source=chatgpt.com


• Understanding of 
core concepts 

• Analytical and 
critical thinking 

Re-take session 
Written exam 

70% 

10.5 Seminar/laboratory 

• Paper 
understanding 

• Critical analysis 
• Organisation and 

clarity 
• Communication 

and delivery 

Individual seminar 
assignment - Scientific 
paper presentation  
(prepare a talk and a short 
report on a software 
sustainability-related 
scientific paper of one's 
choice)  

30% 

10.6 Minimum standard of performance 

•  Average  grade 5 
 

 

11. Labels ODD (Sustainable Development Goals)2 

 

Not applicable. 

 

 

 

Date: 
 
04.11.2025 

Signature of course coordinator 

Lect. phd. Vladiela PETRAȘCU 

Signature of seminar coordinator 

Lect. phd. Vladiela PETRAȘCU 

   

Date of approval: 
 
 

 

                      Signature of the head of department 

                             Assoc. prof. phd. Adrian STERCA 

 

 

 

 
2 Keep only the labels that, according to the Procedure for applying ODD labels in the academic process, suit the 

discipline and delete the others, including the general one for Sustainable Development – if not applicable. If no 

label describes the discipline, delete them all and write „Not applicable.”. 

https://green.ubbcluj.ro/procedura-de-aplicare-a-etichetelor-odd/
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