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1. AHoTanus

Y4eOHUAT Kypc MMa 3a IIe7l BBBEXKJAHE B TEOpHATAa Ha MapajieTHOTO mporpamupane. Kypchrt
Mpe/icTaBsd HIMPOKO M3MOJ3BAHM CTAaHAAPTH M IMPOTPaMHU HHTepdeiicu 3a mapanenu3upaHe Ha
anmroput™u, cpex kouto MPI (Message Passing Interface), CUDA (Compute Unified Device
Architecture), OpenMP (Open Multi-Processing) u np. [IpaBu ce cpaBHEHHE MEXIy Pa3IUIHUTE
w1aTopMu, KaTo ce aHAIM3KUpaT JU3aiiHUTE Ha aJrOPUTMH, MOJIXOASAIIM 3a Mapanenu3anus. [Ipasu

CC OIICHKA Ha e(beKTI/IBHOCTTa H YCKOPCHHUCTO HA MapaJICJIHA UMIIJICMCHTAIINH.

2. HeoOXxoaumMu nmpeaBapuTeTHU 3HAHUS

- ba3oBu no3HaHUA B pAMKUTE Ha CTAHAAPTHUTE YHUBEPCUTETCKUA KYpPCOBE I10 aJITOPUTMU

- bazowu 3nanms no nporpamupane Ha C/C++ unu Fortran




3. KoMmneTreHTHOCTH, IPUAOOUTH B Pe3yJTAT HA 00yUeHHETO

3HaHUS M yYMEHHA 3a pa3paboTBaHEe HA TMAapaJeIHW NPOrpaMH dYpe3 pPa3IMYHA [POTPaMHHU

uHTepdeiicu. YMeHus 3a olieHsBaHe Ha e()eKTUBHOCTTA HA MapasiesieH allrTOPUTHM.

4. TeMaTH4YHO ChAbPKAHHE

. Opoii yacoBe
Ne | rema Opoii wiacobe MIPAKTUYECKH
JEKIUU
yOpaKHEHUS
1 [lapanenHo mnporpaMupane - TEPMHUHOJOTHS, OCHOBHH 1 1
KOHIICTILINH, apXUTEKTYPU U TCHICHIUU
5 [IpoexTnpane Ha mmapajelHd TPOrpaMu - pasfelisHe, 5 1
KOMYHHKAIIS, HaTPYIIBaHe, pa3npeerisiHe
Onenka Ha e(EeKTUBHOCTTAa - METPUKH U TPaHYJSAPHOCT,
3 2 2
3akoH Ha Amdahl
4 Message Passing Interface (MPI) - ocHOBHM KOHICTIIIUU U ) )
BB3MOKHOCTH
MPI - xomyHHKamus TOdYKa [0 TO4YKa: OJOKHMpama u
5 | HeOnokupama KOMYHHUKAIUs, KOJEKTHMBHA KOMYHUKAIIHS, 2 3
CUHXPOHM3AIIHS
5 GPU wu3uucnutesieH MOAea - 0COOEHOCTH M apXUTEKTYpa, 1 1
XapayepHa OpraHu3arus
7 Compute Unified Device Architecture (CUDA) - napanensu ) 3
(GYyHKIMU, OpraHu3anys Ha HAIIKHA U TaHHU
Open Multi-Processing (OpenMP) - opranusanus Ha
8 | mpouecute, nOCTBI 10 JaHHUTE, cUHXpoHMu3auus, offload 2 2
MoJielT Ha paboTa
9 Streaming SIMD Extensions (SSE, SSE2, SSE3, SSE4) u 3 5
Advanced Vector Extensions (AVX, AV X2, AVX512)
10 [Tapanenna peanuzamus Ha aITOPUTMHU - OA30BU AITOPUTMHU 3 3
Ha JINHEeWHaTa anreOpa, COpTUpaIly aIrOPUTMHU
5. Koncnekr
1. TlapanenHo mnporpaMupaHe — TEPMHHOJIOTHSA, OCHOBHU KOHLENIMM, AapXUTEKTypH U
TEH/ICHITIH.
2. IlpoexTupane Ha mapaJeTHH TMPOTpaMH - pa3JeisHe, KOMYHHKAIHs, HaTpyIBaHe,
pasmpeneisHe.
3. OreHka Ha epEKTUBHOCTTA - TPaHYJISIPHOCT, 3aKOH Ha Amdahl.
4. Message Passing Interface (MPI) - ocHOBHM KOHIICTIIIUH U BH3MOXKHOCTH.
5. MPI - komyHHKanMs TOYKa-10-TOYKA: OJOKHpaIa 1 HeOJIOKUpaIla KOMyHHKAIIKS.
6. MPI - konekTHBHA KOMYHUKAIUS, CHHXPOHU3AIIS.
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10.

11.
12.
13.
14.

15.
16.

GPU u3uncnureneH Mojen - 0COOCHOCTH U apXHUTEKTypa, XaplyepHa OpraHu3aIus.
Compute Unified Device Architecture (CUDA) - mapanennu (yHKUIUH, OpraHU3als Ha
HUIIKH U JTaHHH.

Huckpernu tpancopmanuu ¢ CUDA u GPU.

Open Multi-Processing (OpenMP) - opranuzaiiusi Ha MPOLECHTE, JOCTBI 10 JaHHUTE,
CHHXPOHH3AIIU.

OpenMP u xereporennu cucremu - offload moaen Ha padora.

Streaming SIMD Extensions (SSE).

Advanced Vector Extensions (AVX).

[Mapanenna peanu3aiys Ha 0a30BU aJTOPUTMH Ha JIMHEHATa anredpa, popmar Ha
MpEJCTaBSIHE HA JaHHUTE.

[Mapanenna peanu3amus Ha COPTUPALIH AITOPUTMHU.

KomOunupane Ha pa3nmu4Hy HHCTPYMEHTH 32 MapajielIn3upaHe Ha ajJrOPUTMH.

. Ilpennopbuyana jquTeparypa:

Hsawma.

Designing and Building Parallel Programs, lan Foster.

Introduction to Parallel Computing, Ananth Grama, Anshul Gupta, George Karypis, Vipin
Kumar, Addison Wesley, 2003.

CUDA by Example: An Introduction to General-Purpose GPU Programming, Sanders, J.,
Kandrot, E., 2010, ISBN-10: 0-13-138768-5

The CUDA Handbook, A Comprehensive Guide to GPU Programming, Wilt, N., 2013,
ISBN-10: 0-321-80946-7.

Comparison of OpenMP & OpenCL Parallel Processing Technologies, Thouti, K., Sathe, S.
R., International Journal of Advanced Computer Science and Applications (IJJACSA),3, 4
(2012), 56-61.

Parallel, Programming in OpenMP, Chandra, R., Dagum, L., Kohr, D., Maydan, D.,
McDonald, J., Menon, R., Morgan Kaufmann Publishers, 2000

Intel AVX Intrinsics Guide for AV X, definition of specific intrinsics.

Performance optimization on modern processor architecture through vectorization, Yong Fu,
2016.

/. PecypcHo ocurypsiBaHe Ha 00y4eHHETO:

8. Kpurepuu 3a oueHka

M3nutThT € ¢ mpoabKUTETHOCT 4 Yaca U ce ChbCTOM OT JIBE YaCTH — MUCMEH U YCTEH.

Ha nmucMeHus M3nuT JOKTOPAHTHT pa3BUBa CBOUTE UEH M KOHIICTIIIUH T10 JBA BBIIPOCA OT KOHCIIEKTA.
Ha ycTHHS M3MUT TOKTOPAHTHT OTrOBaps Ha 3a/IaJieHH OT JKYPHUTO BBIIPOCH, CBBP3aHH C TeMaTa Ha
Kypca.

Kpaiinara orenka € ot 2 710 6 (¢ Tounoct 10 0.5).

Ts ce popmupa Ha 6a3aTa Ha CIETHOTO ChOTBETCTBHE:
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IIputexaBa
HEOOXOUMHTE YMEHHS
3a M3ITBJIHCHUE Ha
NPaKTUYECKU 3a1a9H.

W3MIBJIHEHHE HA
MPAKTUUECKH
3a/1a4un.

OtnnueH (6) MHu.1008p (5) Ho6bp (4) Cpenen (3) Cnab (2)
OTan4HO BiIazgee ITo3naBa Biagee romasma yact Bnanee camo yact or | He mo3HaBa
MaTepuaa. MaTepHaa. MaTepuana, HO MaTepuaia, HO ce 3HAYMTETHA YacT
H3noskeHneTo e W3znara ro JIOITyCKa 3aTpy/AHsBa B 0T MaTepHaa,
H3YEPIATEITHO, MpaBUIIHO Oe3 1a HETOYHOCTH TIPH OTJIETHUTE ACTaMIIH. JIOTTycKa
MOCJIEI0BATEITHO, JIOITyCKa H3II0KEHUETO U Jlomycka HETOYHOCTH | CHINECCTBCHU
KOMITETEHTHO, CHINECTBEHU OTrOBOPHUTE Ha BbHB TPEIIKH U C
JIOTUYHO U HETOYHOCTH. BBIIPOCHTE. (bopMyITHPOBKUTE U roJIeMHu
XapMOHUYHO. Moxe nipaBuiiHo qa | Mima u3BectHu HapyIaBa TPYIHOCTH
[MpaBunHO 00OCHOBaBa | mpuiara HESICHOTH IPU MTOCIIEAOBATEIHOCTTa | M3ITBIHSIBA
npeAIaranuTe TEOPETHYHU OTIMTHUTE 32 MPH MIPEACTABSIHETO MPaKTHYECKU
pellIeHusI, 3Hae KakK J1a NPUHIUIH U MpuiaraHe Ha Ha Marepuai. ma 3a/1a4u.
00001m1aBa U W3Mara MIPUTEKABA MaTepuaia B 3aTpyAHEHUS MIPH

MaTepuaia 0e3 aa HEOOXOTUMUTE MPAKTUICCKU M3IBJIHEHUE HA

NIPaBU IPEILKU. YMEHUA 3a CHUTYyaIlUH. MPAaKTUYECKHU 3aJa4H.

VYuebHara nporpama e o0chJeHa U 0100peHa Ha 3aceJaHue Ha CeKIMs ,,MaTeMaTH4eCKl OCHOBH Ha
nHpopmarukara“ Ha 09.02.2021 .

PrkoBoauTEN CEKIM:

(morr. 1-p Xpucto KocraanHoB)

VYyebnara nporpama e pasrienana ot Jupexkropckus ceBetr Ha UMU-BAH
Ha 18.02.2021 r. (mpoTokoia Ne 7).

VYuebnara nporpama e npuera ot Hayunus ceBer Ha UMIU-BAH
Ha 19.02.2021 r. (mpotokoi Ne 4).




