SYLLABUS
Models in parallel programming

University year 2026-2027

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

Informatics(Computer Science)

1.5. Study cycle Master
1.6. Study programme/Qualification High Performance Computing and Big Data Analytics
1.7. Form of education Full time

2. Information regarding the discipline

2.1. Name of the discipline ‘

Models in parallel programming Discipline code | MMES8031

2.2. Course coordinator

Assoc.Prof.PhD. Niculescu Virginia

2.3. Seminar coordinator

Assoc.Prof.PhD. Niculescu Virginia

2.4. Year of study ‘ 1 l 2.5. Semester ‘ 2 ‘ 2.6. Type of evaluation ‘ E‘ 2.7. Discipline regime | Compulsory
3. Total estimated time (hours/semester of didactic activities)
3.1. Hours per week 4 of which: 3.2 course 2 :sgfminar/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 44
Tutorship 20
Evaluations 10
Other activities: [comunicare bidirectionala cu titularul de disciplina / tutorele] 10
3.7. Total individual study hours 144
3.8. Total hours per semester 200
3.9. Number of ECTS credits 8

4. Prerequisites (if necessary)

4.1. curriculum

Fundamentals of Programming
Object oriented programming

4.2. competencies

Programming

in C++

Programming skills and basic abilities for dealing with abstractions

5. Conditions (if necessary)

5.1. for the course

Projector, blackboard

5.2. for the seminar /lab activities

Projector, internet access/cluster, computers(laptops)

6.1. Competencies resulting from the completion of the degree programme (as referred to in the curriculum)!

1 The professional and/or transversal skills targeted by the subject for which the course description is prepared
will be copied from the curriculum of the degree programme. For each competency, the complete entry, including
the competency code, will be copied with the exact wording that appears in the curriculum, without any changes.




Professional competencies
Competency
code Competency
PC1 Capability of analysis and synthesis
PC2 Understanding and working with basic concepts of data analysis and modelling
PC5 Capability of developing of high performance programs based on parallel and distributed programming
Transversal competencies
Competency
code Competency
TC1 Etic and fair behavior, committment to professional deontology
TC3 Professional communication skills; concise and precise description, both oral and written, of
professional results, negociation abilities

6.2. Learning outcomes relevant to the degree programme (as referred to in the curriculum)?

Learning outcomes targeted by the subject

Comc;())((elt:ncy Knowledge and comprehension Specific academic skills
1. The student/graduate is able to understand
1. The student/graduate knows the most important and apply a range of c.las.smal model§ and state-
. o of-the-art research within the domain of
formalisms for describing concurrent processes. The o
P2 student/graduate knows the basic paradigms of concurrency and communications. The
arallel gr oorammin p & student/graduate understands different
P prog & models of parallel programs development,
their necessity and their advantages.

7. Subject-specific learning outcomes

Knowledge and comprehension

1.
The student/graduate understands the issues encountered by parallel and distributed applications

2.
The student/graduate knows the basic mechanisms and frameworks used for building parallel and distributed
applications

3.
The student/graduate knows the patterns of developing parallel and distributed applications.

Specific academic skills

1. The student/graduate is able to design parallel algorithms and applications

2. The student/graduate understands and is able to find solutions to the parallelization issues

3. The student/graduate is able to assess the performance improvements obtained by parallelization

8. Content
8.1 Course Teaching methods Remarks
1. Exposure: description, explanation,
General introduction to parallel programming: examples, discussion of case
studies

If no competency is copied from either of the two categories, the row corresponding to that category is deleted
from the table.

2 The learning outcomes relevant for the degree programme and targeted by the subject for which the course
description is prepared will be listed. The entries, copied without any changes from the Curriculum by subject type
(Core Subject/Specialisation Subject/Complementary Subject), are listed under the corresponding competency.



2. Types of parallelism Exposure: description, explanation,

examples, discussion of case

studies

3 Parallel architectures- Interconnection Exposure: description, explanation,

networks examples, discussion of case
studies

4. Exposure: description, explanation,

Task Dependency Graph, examples, discussion of case

Task Interaction Graph, studies

Degree of Concurrency, Mapping

PCAM method

5. Exposure: description, explanation,

PRAM models. Computational networks

Brent Theorem

examples, discussion of case
studies

6.

Analytical Modeling of Parallel Systems
Time complexity, speed-up, cost, efficiency

Exposure: description, explanation,
examples, discussion of case
studies

7.

Analytical Modeling of Parallel Systems
Granularity and Scalability

Exposure: description, explanation,
examples, discussion of case
studies

8.

Parallel programming patterns
- Master-slaves/- Task-Farm/- Work-Pool
- Divide &Conquer/- Pipeline

Exposure: description, explanation,
examples, discussion of case
studies

9. Exposure: description, explanation,
Coarse grain models examples, discussion of case
- BSP& LogP studies
10. Functional parallel programming Exposure: description, explanation,
Bird-Meertens Formalism (BMF). :zletinile[;les, discussion of case

* List Homomorphisms/Categorical Data Types
Map-Reduce Model

11.

Task Based Programming

Exposure: description, explanation,
examples, discussion of case
studies

12. Exposure: description, explanation,
CUDA Programming examples, discussion of case
studies
Exposure: description, explanation,
13. Actor Model examples, discussion of case
studies
14. Exposure: description, explanation,
Scientific reports analysis examples, discussion of case
studies
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8.2 Seminar

Teaching methods

Remarks

1.Simple examples of multithreading
programs.

Explanation, dialogue, case studies

The seminar is structured as 2 hours
classes every second week

2. Tehniques used in parallel programs
construction.

Dialogue, debate, case studies,
examples, proofs

3. OpenMP examples

Dialogue, debate, case studies,
examples, proofs

4. MPI examples

Dialogue, debate, explanation,
examples

5 CUDA examples

Dialogue, debate, explanation,
examples

6. Performance analysis

Dialogue, debate, explanation,
examples

7. Students presentations

Dialogue, debate, explanation,
examples

Bibliography

**% Tutorial C++ [https://en.cppreference.com/]
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9. Evaluation

Activity type 10.1 Evaluation criteria 10.2 Evaluation methods 10.3 Percentage of final grade
- know the basic principles Teoretical exam 40%
9.1Course and paradigms of the alt. complex project
domain;
- aresearch paper that -presentation 30%
presents a model of parallel -discussion
computation
9.2 Seminar/laboratory
-presentation
-practical works -discussion 30%
-evaluation

9.3 Minimum standard of performance

e Atleast grade 5 (from a scale of 1 to 10).

e At least grade 5 (from a scale of 1 to 10 at teoretical exam).

10. SDG labels (Sustainable Development Goals)3

3 Select a single label which, according to the Implementation of SDG labels in the academic process, best matches
the subject. If the subject addresses sustainable development in a generic manner (i.e. by presenting/introducing
the general framework of sustainable development, etc.), then the Sustainable Development generic label may be
applied. If none of the labels describe the subject, select the last option: “No label applies.”



https://en.wikipedia.org/wiki/Doi_(identifier)
https://green.ubbcluj.ro/procedura-de-aplicare-a-etichetelor-odd/

Sustainable Development Generic Label

SANATATE EDUCATIE APA CURATA MUNCA DECENTA
§1 BUNASTARE DE CALITATE I SANITATIE S1 CRESTERE
A ECONOMICA
-~ I M| A0 &
i~ i
INEGALITATI GONSUM SI ACTIUNE PACE. JUSTITIE PARTENERIATE
10 REDUSE 12 PRODUCTIE 13 CLIMATICA 16 SIINSTITUTH 17 PENTRU
RESPONSABILE EFICIENTE REALIZAREA No label
0 OBIECTIVELOR
(=) ( x ) @ @ applies
i~ i I i i i i
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