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2. Methods of automated parallelization of cyclic operators for heterogeneous architectures of computing systems

Pedepar:

1. B puceprauii po3risgaeTbes 3aga4a aBTOMATU30BAHOTO PO3IIAPAJIEIIIOI0YOT0 [IEPETBOPEHHS BKJIAJEHUX LIUKIIIB,
11i71bOBOIO IJ1ATGOPMOIO SIKOTO € 06UUCIIOBAIbHA CUCTEMA F€TEPOr€HHOI apXiTEeKTypH, 110 BKJIIOYae rpadivHi
npouecopu. Po3pobieHo ¢popmanbHe IepeTBOPEHHS IHi3a 06YMCIIIOBAJIbHOTO LIMKITY, IO TO3BOJISE 3AiCHUTH
nepexiz, Bifi MOCIiJOBHOTO aJITOPUTMY A0 MapasesbHOro. [lepeBaroio METOAY € Te, IO BiH A03BOJISE 3iCHIOBATH
00pOOKY [aHuX, 110 32 00CSITOM IEPEBUIIYIOTh IaMSITh BUKOHYIOYOTO IIPUCTPOIO, HAZIA€ MO>KJIMBICTb OJJHOYACHOTO

BMKOPHMCTAHHS Gi/IbII HDXK OZHOTO rpadiuHOro NpoLecopa, i € aBTOMaTU30BHUM. [IpOBE€HO €KCIIEPUMEHTAJIbHE



BUIIPOOYBAHHS PO3PO6JIEHO] CUCTEMU NIEPETBOPEHD B MPUKJIAHUX 33/1a4ax, 30KpeMa, 3a1a4i METeOPOJIOTiYHOTO

IIPOrHO3yBaHHA.

2. The thesis considers the problem of automated parallelizing transformation of the nested cycles targeting a
heterogeneous computational system that includes graphics processing units. The formal parallelizing method is
developed. The method's advantage is that it allows to convert the amounts of data that exceeds the capacity of
the on-board memory of an executing device, admits the simultaneous utilization of more than one graphics
processor, and moreover, is automatable. A semi-automatic source-to-source rewriting rules based code
transformation tool the aim of which is to assist in constructing a new concurrent program was implemented. To
demonstrate the feasibility of the proposed approach, a series of experiments were conducted. The experiments
included a set of benchmark problems tests of the developed transformation system. The tool was deployed to
construct programs for solving matrix multiplication, N-body and numerical weather forecasting problems for a
heterogeneous multicore cluster.
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