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Pedepar

B marucrepckoit guccepranun 64 crpanunibl, 14 pucyukos, 16 ncTouHNKOB, 1
IIPUJIOZKEHNE.
Kimoueseie ciiosa: GPU First, HEHTPAJIBHBI [TPOIIECCOP,
I'PAOUYECKNI [TPOILIECCOP, OpenMP, LLVM
OOBEKTOM HCCIIE/IOBAHNS SIBJISIETCS aBTOMATU3AIINS 3allyCKa IIporpaMM Ha
rpadgIecKoM MPOTIECCOPE.
[esibio paboOTHI ABJISIETCS TTOCTPOEHUE CXEM aBTOMATU3AINN 3aIlyCKa U KOMITAJIATIIH
PUJIOZKEHNIT Ha TpadUIecKOM MTPOIECCOPE.
s mocTKennst TOCTABICHHON TIE TN OBLIN NCIOIH30BaHbI: A3bIK
nporpammupoBatust C-++-, cucrema xkommmauposanust LLVM, dpeiimBopk
MHOTOIIOTOYHOTO TapaJuiesn3ma OpenMP.

B mumccepranun mosydensl caeayIone pe3yabTaTh:

1. Paspaborana HOBas cxeMa KOMIIMJISIIAN, T03BOJIsTIONIas oprueHTupoBarh GPU

Ha 60JIbINoN HAbOp npuoxkeHuit s yerapesimnx CPU.

2. PaszpaboTtana cxema pacHIIpeHHs IMapaJiie/in3Ma, TO3BOJIAIONas 0ToOpa-
JKaTh MapaJsiie/bHble TUPEKTUBLI U napasuieabuble mukjasl OpenMP u3 onnHoro

IIOTOKOBOI'O OJIOKA.

3. Peaymmzosana 6ubmoreka libc, ontummsuposannas jqisg GPU, koTtopas mos-
BOJISIET OBICTPO BBINOJIHATE BBI30BbI BDEMEHHU BBITIOJIHEHHUSI, KOTOPbIE HE TPEOYIOT

OO AECPKKHU OHepaL[I/IOHHOﬁ CHUCTEMBI.

4. Onenensl noaxojbl GPU First na 6enumapkax st peannsanun ux Ha CPU.

Bce pesyabraThl MArucTepCcKoil JuccepTamm JOKa3aHbl SKCIEPUMEHTAIbHBIM
nyTeM. HoBuzHa paboThl COCTOUT B YHUKAJIbHBIX CXeMaxX aBTOMATU3AIMHI 3allyCKa,
IporpaMM Ha I'pauIecKoM MPOIECCOpe.

MaFI/ICTepCKaH AduccepTalys BbIIIOJHEHa aBTOPOM CaMOCTOATEJ/ILHO.



Abstract

The master thesis is presented in the form of an explanatory note of 64 pages, 14
figures, 16 references, 1 application.

Key Words: GPU First, CPU, GPU, OpenMP, LLVM.

The research object of the thesis is automating the launch of programs on the

graphics processor.
The purpose of this work is building schemes for automating the launch and
compilation of applications on a graphics processor.

To achieve the goal we used: C++ programming language, LLVM compilation

system, OpenMP multithreaded parallelism framework.

The main results of the thesis are as follows:

1. A new compilation scheme has been developed to target the GPU to a a

large set of applications for legacy CPUs.

2. A parallelism extension scheme has been developed that allows to map

parallel directives and parallel OpenMP loops from one threaded block. block.

3. Implemented the GPU-optimized libc library, which allows fast runtime calls

that do not require operating system support.

4. Evaluated GPU First approaches on benchmarks to implement them on
CPUs.

All results of the master’s thesis are proved experimentally. The novelty of the
work consists in unique schemes for automating the launch of programmes on a
graphics processor.

The master’s thesis was carried out by the author independently.



