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Guia docent
205204 - HPCAE - Computació d'Altes Prestacions per a
l'Enginyeria Aeroespacial

Última modificació: 19/04/2023
Unitat responsable: Escola Superior d'Enginyeries Industrial, Aeroespacial i Audiovisual de Terrassa
Unitat que imparteix: 748 - FIS - Departament de Física.

Titulació: GRAU EN ENGINYERIA EN TECNOLOGIES AEROESPACIALS (Pla 2010). (Assignatura optativa).
GRAU EN ENGINYERIA EN TECNOLOGIES INDUSTRIALS (Pla 2010). (Assignatura optativa).
GRAU EN ENGINYERIA EN VEHICLES AEROESPACIALS (Pla 2010). (Assignatura optativa).

Curs: 2023 Crèdits ECTS: 3.0 Idiomes: Anglès

PROFESSORAT

Professorat responsable: Manel Soria

Altres:

CAPACITATS PRÈVIES

Good programming skills in C (preferably) or Fortran. Basic knowledge of interpreted languages such as Matlab or Python. Familiarity
with Linux operating systems.

METODOLOGIES DOCENTS

The course will be developed through theoretical lectures and hands-on sessions where the students will implement fragments of high
performance computing codes for aerospace applications, and study the practical behaviour of new and classic parallel computers.

OBJECTIUS D'APRENENTATGE DE L'ASSIGNATURA

Understand the need of high performance computing for aerospace engineering applications.
Understand the different computer architectures currently in use for high performance computing.
Understand why only some algorithms can run in parallel.
Understand the different parallel programming models.
Acquire hands-on experience in parallel programming using OpenMP.
Acquire hands-on experience in parallel programming using MPI.

HORES TOTALS DE DEDICACIÓ DE L'ESTUDIANTAT

Tipus Hores Percentatge

Hores aprenentatge autònom 45,0 60.00

Hores grup gran 30,0 40.00

Dedicació total: 75 h



Data: 27/07/2023 Pàgina: 2 / 2

CONTINGUTS

Module 1: Introduction to high performance computing for aerospace engineeering applications

Descripció:
* Motivations
* Limitations of the sequential processors
* Examples of problems in need of high performance computing
* Introduction to parallel computer architectures
* Shared memory model and distributed memory model

Activitats vinculades:
Case study one: parallel algorithms for image processing
Case study two: genetic algorithms for optimization
Case study three: interplanetary trajectory analysis

Dedicació: 25h
Grup gran/Teoria: 10h
Aprenentatge autònom: 15h

Module 2: OpenMP and MPI

Descripció:
* Description of the standards
* Hello world example

Dedicació: 25h
Grup gran/Teoria: 10h
Aprenentatge autònom: 15h

Module 3: Guided project

Descripció:
* The students will select the topic of their project in agreement with the professor.

Dedicació: 25h
Grup gran/Teoria: 10h
Aprenentatge autònom: 15h

SISTEMA DE QUALIFICACIÓ

Class participation and class exercices: 30%
Assignment: 30%
Project: 40%
Students with a grade below 5.0 in the project, or the assignments, or the classroom participation, will be able to take an additional
written exam covering all the subject, that will take place the date fixed in the calendar of final exams. The grade obtained in this test
will range between 0 and 10, and will replace that of the part or parts below 5.0 only in case it is higher, up to a maximum of 5.0
points.


