ucdm | Universidad Carlos Il de Madrid

Concurrent and parallel programmming

Academic Year: (2022/2023) Review date: 25-05-2022

Department assigned to the subject: Computer Science and Engineering Department
Coordinating teacher: GARCIA SANCHEZ, JOSE DANIEL

Type: Electives ECTS Credits : 6.0

Year : 4 Semester :

REQUIREMENTS (SUBJECTS THAT ARE ASSUMED TO BE KNOWN)

Programming Techniques (Year 1/ Term 2)
Sistemas Operativos (Year 2 / Term 2)
Computer Architecture (Year 3/ Term 1)

SKILLS AND LEARNING OUTCOMES
Complement the basic, transversal and compulsory knowledge of the Degree according to the student's preferences.

OBJECTIVES
The main goal of this course is to acquire advanced knowledge on concurrent and parallel programming.

To achieve this goal:

+ A deep knowledge on concurrent programming is acquired.

+ Typical problems in concurrent software development are considered.

+ Different design alternatives for concurrent data structures are discussed.

+ Different approaches to shared memory parallel programming are covered.

+ A special attention is devoted to data parallelism both in multi-core processors and accelerators.
+ Applications are optimized by means of parallel programming.

DESCRIPTION OF CONTENTS: PROGRAMME

1.- Introduction: concurrent and parallel programming

2.- Thread management and synchronization mechanisms.

3.- Concurrency memory models

4.- Synchronized and lock-free data structures design

5.- Parallel programming models and high performance computing
6.- Parallel programming in shared memory environments

7.- Data parallelism

LEARNING ACTIVITIES AND METHODOLOGY
** TEACHING ACTIVITIES **
AF1.THEORETICAL-PRACTICAL CLASSES. [25 hours with 100% attendance]
Knowledge and concepts students must acquire. Student receive course notes and will have basic reference texts to
facilitate following the classes and carrying out follow up work.Students partake in exercises to resolve practical
problems and participate in workshops and an evaluation tests, all geared towards acquiring the necessary
capabilities.

AF2. TUTORING SESSIONS. [28 hours with 25% attendance]
Individualized attendance (individual tutoring) or in-group (group tutoring) for students with a teacher.

AF3.STUDENT INDIVIDUAL WORK OR GROUP WORK. [74 hours with 0% attendance]
AF8.WORKSHOPS AND LABORATORY SESSIONS. [23,33 hours with 100% attendance]

* METHODOLOGIES **
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MD1.THEORY CLASS. Classroom presentations by the teacher with IT and audiovisual support in which the subject’s
main concepts are developed, while providing material and bibliography to complement student learning.

MD2.PRACTICAL CLASS. Resolution of practical cases and problem, posed by the teacher, and carried out
individually or in a group.

MD3.TUTORING SESSIONS. Individualized attendance (individual tutoring sessions) or in-group (group tutoring
sessions) for students with teacher as tutor.

MD6.LABORATORY PRACTICAL SESSIONS. Applied/experimental learning/teaching in workshops and laboratories
under the tutor's supervision.

ASSESSMENT SYSTEM

Participation in class: 10%
Projects carried out individually or in groups: 70%
Knowledge evaluations during the course: 20%

% end-of-term-examination: 0
% of continuous assessment (assigments, laboratory, practicals...): 100
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