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Kmouesbie ciosa: BATAHCUPOBKA BBIUMCJIMTEJIBHOM HATPY3KU,
3AJAYA  TEIUIOITPOBO/JHOCTH, TTAPAJIJIEJIbHBIN AJII'OPUTM,
CVYIIEPKOMIIbIOTEP.

O0bekT WHccIeN0BaAaHUSA —  MApAJUICNIbHBIE  QJITOPUTMBI  YKMCJIEHHOTO
MO/JICJIMPOBAHUS MPOLECCA OXJIAKIECHUSA CTAIBHOIO CIUTKA HA CYNEPKOMIBIOTEPE C
pacrpeneeHHON MaMsThIO.

Hean padorbl — pa3paboTka 3GHEKTUBHOTO pEIIeHUS 3aaadu OaTaHCUPOBKHU
BBIUMCIIUTEIbHON HAarpy3kd B paMKax MapauieJbHOTO YHCIEHHOIO pPEIICHUS
JBYMEPHOM  HEJIMHEWHOW  3aJadyd  TEIUIONPOBOJHOCTH  JUIA  YHUCJIEHHOIO
MOJEIUPOBAHUS ITPOLECCA OXJIAKICHUS CTAIbHOIO CIIUTKA.

Metoabl wucc/Ie0BaHUA — U3YYCHUE JMTEpaTypbl IO TeMe paboThl,
BBIYMCIIUTEIbHBIN SKCIEPUMEHT.

Pe3yabTarT — monydeHBl pElICHHs 3aa4dl JTUHAMUYECKON OamaHCUPOBKHU IS
JBYX MapajulelbHBIX QJITOPUTMOB  YHCIEHHOIO MOJEJIHUPOBAHUs  IpoLecca
OXJIQKJCHHUS HEMPEPhIBHOIUTOTO CTAJIbHOTO ciuTKa. Pa3paboran >(QeKTuBHBIM
QITOPUTM, TIO3BOJISIIONIMKA HAXOAWTh paclpeelieHrue Harpy3ku OJM3Koe K
ONTHUMAJPHOMY C MPUEMIIEMOH CTETICHBIO MPUOIMHKEHUS |, TIPU 3TOM, 00JIaTar0IIHiA
CYIIIECTBEHHO 00JIe€ HU3KOU CI0KHOCTBIO, B CPABHEHUH C CYIIECTBYIOMUMH TOUHBIMU
anroput™Mami. [IpemioxkeHsl pa3nyHble KpUTepun OanaHca, BKIIOYAIONIME B ce0s
napamMeTpbl, KOTOPbIe BIUSIOT Ha 3(PPEKTUBHOCTh PEIICHUs 3aaud JUHAMHYECKOM
OalaHCUPOBKH W TMO3BOJIAIOT TOCTATOYHO TMOKO HACTPAaWBaTh MPHIOKEHUE B CITydae
U3MEHEHUS  KOH(pUTypaluu  cynepkommbiorepa. [lapamiensHble  anTOpPUTMBI
YUCJICHHOTO MOJEIIUPOBAHHOTO C JUHAMUYECKON O0aJaHCUPOBKOW BBIYMCIUTEIHLHOMN
HArpy3Kd NPOTPaMMHO pPeaTn30BaHbl B paMKax MoJelu oOMeHa COOOIEHUSMH Ha
sI3BIKE IporpaMmmupoBanusi C++ ¢ UCIIOJIb30BaHUEM CTaHAapTa oOMeHa naHnHbIMu MPI.
HuciieHHbIE SKCIIEPUMEHTHI, POBEAEHHBIE HA CYIIEPKOMIIBIOTEPE, IMTOKA3AIN TPUPOCT
(G (HEKTUBHOCTH TapaJUICIbHBIX TPWIOKEHUH 3a CYET HWHTETPUPOBAHHBIX B HHUX
MPEIOKCHHBIX PEIICHUH 3a/1a4u THHAMUYECKON OaTaHCHPOBKH.

O0Js1acTh NPUMEHEHUs] — YUCIEHHOE MOJEIMPOBAHUE MPOLECCOB OXJIAXKICHUS
CTajy B METAJUTYPTHH.
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Object of research — parallel algorithms for numerical simulation of the steel
ingot cooling process on a supercomputer with distributed memory.

Goal of research — to develop an efficient solution for the computational load
balancing task in a parallel numerical solution of two-dimensional nonlinear heat
conduction problem for the numerical simulation of the steel ingot cooling process.

Research methods — analysis of the subject of work relevant literature,
computational experiment.

Result — solutions of dynamic balancing problem for two parallel algorithms for
numerical simulation of the steel ingot cooling process where built. An efficient
algorithm for the close to the optimum load distribution finding with an acceptable
degree of approximation was developed. It has significantly lower complexity
comparing with existing accurate algorithms. Different balance criteria where
proposed. They including the parameters that affects the efficiency of the dynamic
balancing task solutions and allow the flexible application customization for different
supercomputer configurations. Parallel algorithms with the dynamic load balancing
where implemented using C++ programming language and MPI data exchange
standard. The numerical experiments on a supercomputer were performed. They
showed gains in efficiency of parallel applications through integrated proposed
solutions of dynamic balancing task.

Application — numerical modeling for steel cooling industry.



