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University year 2025-2026

1. Information regarding the programme

1.1. Higher education institution Babes-Bolyai University

1.2. Faculty Faculty of Mathematics and Computer Science

1.3. Department Department of Computer Science

1.4. Field of study Computer Science

1.5. Study cycle Master

1.6. Study programme/Qualification High performance computing and big data analysis
1.7. Form of education Full time

2. Information regarding the discipline

2.1. Name of the discipline ‘ Formal models of concurrent processes

| Discipline code | MME8094

2.2. Course coordinator Assoc.prof.phd Adrian Sterca

2.3. Seminar coordinator Assoc.prof.phd Adrian Sterca

2.4.Yearofstudy‘ 1 ‘2.5. Semester ‘ 1 ‘2.6.Typeofevaluation‘ E ‘2.7. Discipline regime ‘Mandatory

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

3.1. Hours per week 4 of which: 3.2 course 2 ge.:?ninar/laboratory/project 2
3.4. Total hours in the curriculum 56 of which: 3.5 course 28 gé?ninar/laboratory/project 28
Time allotment for individual study (ID) and self-study activities (SA) hours
Learning using manual, course support, bibliography, course notes (SA) 30
Additional documentation (in libraries, on electronic platforms, field documentation) 30
Preparation for seminars/labs, homework, papers, portfolios and essays 35
Tutorship 10
Evaluations 14
Other activities: 0
3.7. Total individual study hours 119

3.8. Total hours per semester 175

3.9. Number of ECTS credits 7

4. Prerequisites (if necessary)

4.1. curriculum e Distributed operating systems, Concurrent and distributed programming

4.2. competencies e Concurrent and distributed programming

5. Conditions (if necessary)

5.1. for the course Class room with a video projector device

5.2. for the seminar /lab activities

6.1. Specific competencies acquired 1!

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.




Professional/essential
competencies

e (Capability of analysis and synthesis;

e Efficient modeling and solving real-life problems;

Transversal
competencies

o Team work capabilities; able to fulfill different roles;
e Professional communication skills; concise and precise description, both oral and written, of
professional results, negociation abilities;

6.2. Learning outcomes

Knowledge

 The student/graduate knows the most important formalisms for describing concurrent processes

Skills

» The student/graduate is able to use novel algorithms, software infrastructures and methodologies for the
purpose of processing (store, retrieve, analyze) large amounts of data

» The student/graduate is able to coordinate project management activities, using decision-making skills,
critical and innovative thinking, as well as digital skills

constructively

Responsibility
and autonomy:

e The student/graduate manages a workflow and interacts inside a team, makes decisions and manages
unforeseen situations, develops creative ideas and innovative techniques
¢ The student/graduate assumes responsibility for the product of his / her work, requests feedback and uses it

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

7.1 General objective of the
discipline

The course offers a strong theoretical approach in modelling concurrent and
distributed systems

7.2 Specific objective of the
discipline

The course presents several formalisms for describing concurrent processes

8. Content
8.1 Course Teaching methods Remarks
1. Serialization, concurrency and parallelism Exposure:description,

explanation,examples,
discussion of case studies




2. Concurrent programming paradigms: shared | Exposure:description,

memory, message passing, transactional explanation,examples,
memory discussion of case studies
3. Concurrency models for transactional Exposure:description,
systems. The Page Model. The Object model explanation,examples,

discussion of case studies

4. Concurrency control - serializability criteria | Exposure:description,
(Page Model) explanation,examples,
discussion of case studies

5. Concurrency control - serializability criteria | Exposure:description,

(Page Model) explanation,examples,
discussion of case studies
6. Concurrency control algorithms (Page Exposure:description,
Model) explanation,examples,
discussion of case studies
7. Multiversioning data Exposure:description,

explanation,examples,
discussion of case studies

8. Concurrency control - serializability criteria | Exposure:description,

and algorithms (Object Model) explanation,examples,
discussion of case studies
9. Failure recovery Exposure:description,

explanation,examples,
discussion of case studies

10. Concurrency control in distributed context | Exposure:description,
explanation,examples,
discussion of case studies

11. Process algebra | Exposure:description,
explanation,examples,
discussion of case studies

12. Process algebra I Exposure:description,
explanation,examples,
discussion of case studies

13. CCS - Calculus of Communicating Systems Exposure:description,
explanation,examples,
discussion of case studies

14. Pi-Calculus Exposure:description,
explanation,examples,
discussion of case studies
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8.2 Seminar / laboratory Teaching methods Remarks
1. Discussions related to the project or report’s | Dialog, debate, case
subject studies, examples
2. Discussions related to the project or report’s | Dialog, debate, case
subject studies, examples
3. Discussions related to the project or report’s | Dialog, debate, case
subject studies, examples
4. Report presentations Dialog, debate, case
studies, examples
5. Report presentations Dialog, debate, case
studies, examples




6. Project presentations

Dialog, debate, case
studies, examples

7. Project presentations

Dialog, debate, case
studies, examples

Bibliography

Recent articles from ACM Digital Library and IEEE Xplore

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

e The course respects the IEEE and ACM Curriculla Recommendations for Computer Science studies;
e The course exists in the studying programs of all major universities in Romania and abroad;

10. Evaluation

Activity type 10.1 Evaluation criteria 10.2 Evaluation methods | 10.3 Percentage of final grade
Knowing the formalisms Examination 30%
104 Course for describing concurrency
presented during the
course
Ability to understand Project 40%
recent research and relate Research report 30%

10.5 Seminar/laboratory

it to theoretical concepts
presented at the course

10.6 Minimum standard of performance

e Inorder to successfully pass this course, students must get at least 5 at each of the 3 examination tasks.

11. Labels ODD (Sustainable Development Goals)?

Z 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/

Not applicable.
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