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AHHOTaumua. AHanus npefcTaBfieHHbIX MOCTAHOBOK 3ajay pacnpefeneHus
BblYMCIMTENIbHLIX PecYypcoB MoKasas, 4YTo K HacToAleMy BpeMeHW oTcyTcTByeT
dopManmnsauma yyeta CBOMCTB reopacrnpenesieHHOCTU, FreTeporeHHOCTU U OUHAMUKK
BbIYUCIIUTENBHBIX Cpef NpY YC/IOBUM CYLLLEeCTBOBaHUA OrpaHUYeHNA Ha BpeMsd BbINOoSIHeHUSA
nosib3oBaTeflbCKUX 3adady. Llenb gaHHol ctaTbu — pa3paboTKa HOBOM 06LLLei NOCTaHOBKM
3a[a4v pacnpeeneHns BblYMUCIUTE IbHLIX PecypcoB A1s reopacnpefeneHHbIX reTeporeHHbIX
BbIYMCNINTENbHBLIX Cpef C AMHAaMUKOM U KOMMeKca MeTod0B A/1A ee pelleHusa. HoBM3Hy
pe3ynbTaToB UCC/ie]0BaHUA COCTaBAeT HoBaA NOCTaHOBKA 3a4a4u AJ15 YKa3aHHOro Kfacca
BbIYMCIUTESIbHBIX Cpe[l, KOTOPas OT/IMYAeTCH OT CYLLIECTBYIOLLIMX KOMIIEKCHOM UHTerpaLueit
ynpaBfiseMbiX NnapamMeTpoB UCMOSb30BaHUA BbIYUC/IUTENIbHLIX PECYPCOB Ha TPaH3uUT
JaHHbIX U BbIYMUCIINTENBHOM CIIOMHOCTY NpoLLeaypbl BblaeneHns pecypcos B GopMasibHyo
MOCTaHOBKY 3a4ayu pacnpefeneHns BblYUCIUTENIbHLIX PECYPCOB, a TaKXe KOMMeKC
MEeTO/10B peLLeHUs NOCTaB/IeHHOMN 3a4a4n, KOTopble OT/IMYAITCA OT CYLLLeCTBYIOLLMX YYeTOM
napaMeTpoB BblYUCIINTENIbHOM CITOMHOCTM NpoLieaypbl pacnpeneneHus BolYUCAUTEIbHON
Harpy3Ku 1 XapaKTePUCTUK Y3108 TPaH3UTHBIX y4acTKOB ceTu. B pamKax nposeaeHHOro
1ccneoBaHUA UCMOSb3YI0TCA MeTO bl AUCKPETHOM ONTUMU3aLIMK, B TOM YACTIe UTepPaLMOHHbIe
CToXacTUYecKue YncrieHHble MeTobl oNTUMM3aLunN. Pa3paboTaHHbIA KOMMIEKC MeToO0B
peanu3yeT COKpalleHMe UCMOJIb30BaHMA BblYMCIUTENbHLIX pecypcoB B npolecce
GYHKLLMOHMPOBaHUA BbIMUCIUTESIbHOM Cpefbl U, KaK cieCTBUe, MPOUMNX PeCYpPCOB, 3aBUCALLNX
OT 3arpy»eHHOCTM BbIYUC/IUTENbHBIX Y3/10B. Pe3ynbraThl 3KCNepMMeHToB NoaTBepHaaioT
3¢ deKTMBHOCTL pa3paboTaHHOIo KOMIJieKca MeTo40B, MNO3BOJIAA NOYTY B [1Ba pa3a COKpaTUTb
1CNONb30BaHMe BblYUCIUTESNbHBLIX PECYPCOoB A/1A NPoL,ecca UX BblAe/IeHUs U CHU3UTb BpeMs
BbINOJ/IHEHUSA KOMIJIeKca 3aa4 Npu COXpaHeHUM YPOBHA 3arpy*KeHHOCTM YCTPOWCTB 3a cyeT
noabopa anropuTMUYECKon peannsaunm o6paboTkm OaHHbIX.
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Abstract. An analysis of the presented formulations of problems of distribution of computing
resources has shown that to date there is no formalization of taking into account the properties of
geodistribution, heterogeneity and dynamics of computing environments, subject to the existence
of a limit on the execution time of user tasks. The purpose of this article is to develop a new
general formulation of the problem of distribution of computing resources for geo-distributed
heterogeneous computing environments with dynamics and a set of methods for solving it. The
novelty of the research results is the new formulation of the problem for the specified class of
computing environments, which differs from the existing ones by the complex integration of
controlled parameters for the use of computing resources for data transit and the computational
complexity of the procedure for allocating resources in the formal formulation of the problem of
distribution of computing resources, as well as a set of methods for solving the problem, which
differ from existing ones, taking into account the parameters of the computational complexity of
the procedure for distributing the computational load and the characteristics of nodes in transit
sections of the network. Within the framework of the study, discrete optimization methods are
used, including iterative stochastic numerical optimization methods. The developed set of methods
reduces the use of computing resources during the operation of the computing environment
and, as a consequence, other resources that depend on the load on the computing nodes. The
experimental results confirm the effectiveness of the developed set of methods, making it possible
to reduce the use of computing resources for the process of their allocation by up to 2 times, as
well as to reduce the execution time of a set of tasks by up to 2 times while maintaining the level
of device load due to the selection of algorithmic implementation of data processing.
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BeepneHue OTH CBOMCTBA UTPAIOT BAXKHYIO POJIb B BbI-
HACTOAIIEE BPEMsI IOCTATOYHO IIM- YHUCIMUTENIbHBIX MPOLECCAX PEeaIbHOrO Bpe-
B POKUI1 KJTacC BBIUHMCIUTENBHBIX CPELl MEHM: F€0paclpeelIEHHOCTD JIeaeT 3Hauu-
oOlajaeT CBOMCTBaMHU reopacrpesie- MbIMU PacXofibl PECypCcoB MpH Niepeaade 1aH-
JIEHHOCTH, T€TEPOT€HHOCTU U JUHAMHMKH. HBIX IO TPAH3UTHBIM YYacTKaM CETH, reTe-
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