DOCTORAL (PHD) STUDIES
COURSE UNIT DESCRIPTION

Course unit title Scientific areas Faculty Institute, department
Informatics Engi- | Faculty of Mathe- | DMSTI, Global Optimiza-
Parallel and distributed compu- | neering (T 007) | matics and Infor- | tion Group
ting matics
Study method Number of credits | Study method Number of credits
Lectures 1 (Spring semes- | Consultations 1
ter)
Individual works 4 Seminars 1
Summary

Solution of real-world optimization problems usually requires a lot of computational resources. Since
usual computers have performance limitations, parallel computers, computer clusters, and network com-
puting are used to solve complex problems. This course covers parallel computers architecture and com-
puter networks; designing parallel and distributed algorithms; parallel programming tools: MPI,
OpenMP, and PThreads; complexity, speedup, and efficiency of parallel algorithms; examples of parallel
computing application to solve practical problems.
Topics:

e Parallel computers architecture and computer networks.
Designing parallel and distributed algorithms.
Message passing interface (MPI).
Shared-memory parallel computing using OpenMP.
Shared-memory parallel computing using POSIX Threads.
Parallelization skeletons.
Complexity, speedup, and efficiency of parallel algorithms.
Optimization of parallel computing.
Typical parallel algorithms.
Examples of parallel computing applications to solve practical problems.

Practical task — create parallel algorithms related to the PhD thesis and investigate in shared and distrib-
uted memory parallel computers.
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