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1. Mogzeni, meTony, iHpopMaliiiHi TeXHOJIOTI] MJIaHyBaHHS MaKeTiB 3aBJjaHb B PO3NOiIEHUX 00UNCITIOBATBHUX

CUucremMax

2. Models, methods, information technologies of job batch scheduling in distributed computing systems

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYE€HO BUPIIEHHIO HAYKOBO-IIPAKTUYHOI IIPOGJIEMU MiIBULLIEHHS IPOAYKTUBHOCTI
(YHKLIOHYBaHHS po3MoAineHnx obuncioBanbHuX cucteM (POC) Ha ocHOBI MeToiB, Mozesiel Ta iHpopMaLIiTHIX
TEXHOJIOTI! TIJIaHyBaHHS [aKeTiB 3aBaHb, [0 6a3yI0ThCS HA €MHOMY TEOPETUYHOMY ITiTXOMi IO PO3Bs13aHHS
mupokoro kosa NP-cknagHux 33424 JUCKPETHOI ONTHUMI3allii Ta Teopii rpadiB. Po3pobaeHo KoHLeNIIilo, IPUHIUIIN
Ta [TOJIOKEHHS MJIaHYBaHHS 3aBIaHb i MoAeb ii peanisaliii, a TaKoXX MaTeMaTUYHY MOZeJlb IIJIaHyBaHHS, 10 TOJaHa
y BUIJISIZ] PO3B’sI3aHHS 3a7a4i [IpO HalMeHIe [TOKPUTTs. Po3po6sieHO MOZiesib EKOHOMIYHOTO pecypcy Ha OCHOBI
OTPUMaHHS PiBHOBA)KHOI LiHA 064K CI0BaNbHUX pecypciB POC B Mexax NMofBiliHOTo ayK1ioHy. 3alIpOIIOHOBAHO
METOAM PO3B’sI3aHHS 3a/ladi PO HalIMeHIlle TOKPUTTS 3 MaJIOI0 YaCOBOIO CKJIAHICTIO. JJocimkeHo metoau
3a6e31eyeHHs SIKOCTi 00CyrOBYBaHHSI Ha JIOKaJbHUX pecypcax POC Ha OCHOBI pO3Bsi3aHHS 3a1a4i MiHimizarii

CyMapHOT0 4acy 3ali3HIOBaHHS LUISIXOM ii 3BeIeHHs 40 BU3HAUYEHHS] HAIKOPOTLIOrO raMijIbTOHOBA LULISIXY B rpadi 3



BUKOPUCTAHHSM PAHTOBOTO MigX04y Ta MTpaBuja JOMiHYBaHHS I 3a1a4i MOOYAOBYU 37ilICHEHHMX PO3KJIAiB
BUKOHAHHS 3aBJIaHb HAa OCHOBI METO/IiB MACIITA0yBaHHS YaCTOTH Ta HANPYTU IPOLIECOPiB 064K CIII0BATIBHOTO
kyacrepa. Po3pobsieHo MeToM PO3IOAiNy 3aBIaHb MIX IIpoLecCOpaMy 0OYUCIIOBAIbHUX KJIACTEPIB 3 Pi3HOIO
apXxiTeKTypolo, 5Ki 3a6€3Me4yI0Th NOTPIOHUI PiBEHb 30aJIaHCOBAHOCTI 3aBAaHTAKEHHS [IPOLECOPIB. YLOCKOHAIEHO
iHpopMaLiiiHi TEXHOJIOTII 151 peasisauii ABOPiBHEBOI MOZEJII MJIaHYBAHHS I1AKETIiB 3aBJjaHb Ha PiBHI I'Pifl-CErMeHTa
Ta 06491 CI0BaNbHUX Kiacrepis POC.

2. The thesis is devoted to solving the scientific and practical problem of increasing the efficiency of distributed
computing systems (DCS) maintenance on the basis of models, methods and information techniques of job batch
scheduling using a single theoretical approach to the solution of NP-complete problems of discrete optimization
and graph theory. The concept, principles and propositions of the job scheduling and its implementation model, as
well as the mathematical scheduling model in the form of the minimal cover problem solution are suggested. The
model of economic resource is developed based on the determination of the equilibrium market price of
computing resources of distributed computing systems in the conditions of a double auction. The methods of
solving the problem of minimal cover with a low time complexity are devised. The methods of ensuring the quality
of service at local DCS resources are developed within the scope of the total tardiness problem, reduced to
constructing the shortest Hamiltonian path in a graph using ranking approach and the rules of dominance and to
the problem of feasible tasks schedule based on the methods of scaling the frequency and the voltage of
processors within a computing cluster. The methods of constructing feasible schedule of tasks for processors of
computing clusters of various architecture providing a balance of their load are developed. Information
technologies to implement a twolevel scheduling model of job batch at the level of grid segment and computing
clusters of DCS are improved.
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