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B npeanaraemom Kypce CTyAeHTbl U3yyaT apXMTEKTYPY M OPraHM3aLLMio COBPEMEHHbIX BbICOKOMPOM3-
BOAMTE/IbHBIX NMPOLLECCOPOB, OCHOBHbIM CBOMCTBOM KOTOPbIX ABAAETCA MHOTOAAEPHOCTL U, KaK cnes-
CTBME - BbICOKMI CTENeHb Napannesm3ma B nporpaMmMmnpoBaHnm 3TUX NPOLLECCOPOB.

CTyZeHTbl OBNAZEe0T NPAKTUYECKMMM HaBbIKaMM MO BbIYMCIEHUIO MMKOBOM MPON3BOAUTENBHOCTU
TaKMX MNPOLLECCOPOB, a TaKKe NPON3BOAUTENBHOCTU TUMUYHbIX MPOrPaMM U MPUNOKEHUA.

B Kypce 6yayT AaHbl TEOPETUUYECKME OCHOBbI U MPaKTUYECKME HAaBbIKM NO NPOrpaMmmMpoBamnto
MHOrosepHbIX NPOLLECCOPOB C UCMO/b30BAHMEM MOMNYAAPHbIX COBPEMEHHbIX Noaxoaos: PThreads u
OpenCL. CTyaeHTbl Hay4yaTcsa pa3pabaTbiBaTb NPOrpaMmbl C MOMOLLIO 3TUX NOAXOA0B, BbIABAATD
rNaBHblE UCTOYHUKN OLUMBOK B NPOrpaMmmax 1 yCTPaHATb UX.

Ocoboe BHMMaHMe byaeT yaeneHo NPakTUYECKMM METOAMKAM ONTUMM3aLMN MHOTOAAEPHbIX
nporpamm ¢ UCNo/ib3oBaHMEM PasHOOBPa3HbIX aNTOPUTMUYECKMX M NPOrPAaMMHbIX NPUEMOB.

MpepeKBMU3UTbI 418 YHaCTUA B KYpCe CO CTOPOHbI CTYAeHTOB: 6a30Bble 3HaHMA B A3blKe NPOrpaMmmu-
poBaHua C, 6a3oBoe NOHMMaHUE B3aMMOAENCTBUA apXUTETYPbI, ONepaLMOHHON CUCTEMbI U
KOMMNUAATOPA NPU BbINOJHEHUM NPOrPamMmm B KOMMbloTepax. [1a NnpakTUYeckoro onpobosaHma
maTepuana (no kenaHuio) noHagoburtca nHctanamposaTts Pthreads n/mam OpenCL.

Martepuanbl Kypca (cnaingpbl) - Ha aHIIMMCKOM A3bike, ByayT NpeaocTaBaeHbl 3apaHee. Kypc moskeT
YUTATbCA, MO KENAaHUIO, Ha PYCCKOM UM aHTIMIMCKOM f3blKe. MMCbMEHHbIV 3K3aMeH - Ha aHTIMMCKOM
A3blKe, OTBETbI MPMHUMAOTCA Ha IIOOOM M3 SI3bIKOB: aHIIMINCKUIA, HEMELLKUIA, PYCCKUIA.

Kypc AaBnAeTcs cokpaleHHoM, afanTMpoBaHHOM U NnepeBeaeHHON Ha aHIIMIACKNIA Bepcueit Kypca,
yntaemoro B YHuBepcutete MioHcTepa (FfepmaHus) Ha ypoBHe bakanaspa unam Marucrpa.

Mporpamma Kypca ( Ha aHFUIACKOM):
Architectures and Programming of Modern Many-Core Processors (Course Program):

Introduction: Motivation for parallelism, History, New Challenges with multi- and many-cores
Theory: Architectures of CPU and GPU — Levels of parallelism, Comparison of different vendors and
models, Numbers and characteristics of typical contemporary hardware

Practice: Calculating peak performance, comparing machine programs for different architectures
Theory: Thread programming for multi-core CPUs, PThreads

Practice: Hyperthreading and cache optimization

Theory: OpenCL: Motivation, Concepts and principles

Practice: Writing and executing OpenCL programs

Theory: OpenCL: Execution on CPU vs. GPU

Theory: Memory hierarchy in GPU, optimization for memory in OpenCL programs

Theory: Advanced optimizations in OpenCL: Warps etc.

Practice: optimizations for matrix multiplication, Sobel filter, Mandelbrot set

Optional material: Alternative programming approaches: CUDA, OpenMP, MPI, etc.

Writing exam: 90 min.



