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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 50.41.17

Tema gucepranii:
1. PO3BUTOK apxiTeKTpr Ta 6a30BOTO IIporpaMHOro 3abe3reyeHHs BHUICOKOITPOAYKTUBHUX 004U CJIIOBAIbBHUX

KOMILJIEKCIB

2. Development of architecture and basic software for high performance computing systems

Pedepar:

1. Incepraniiina po60Ta IpUCBIY€Ha NUTAHHSIM PO3BUTKY apXiTeKTypH Ta 6a30BOro IPOrPaMHOro 3a0e3NeuyeHHs
BHICOKOIIPOAYKTUBHUX 00YMCIIIOBATIbHUX KOMILJIEKCIB. Y POOOTI PO3B’s13aHO 3a/1a4i IPOEKTyBaHHS apXiTeKTypu
06UYNCIIIOBAJILHOTO KJIACTEPA, @ CAMe 3aBaHTAKEHHSI BCIiX BY3JliB KJlaCTepa 3 €IMHOr0 00pa3y ONepaliiiHol CUCTeMH,
nigBueHHS e(PEeKTUBHOCTI pOoOOTH KEPiBHUX CcepBepiB KilacTepa IIJIIXOM BUKOPUCTaHHS TEXHOJIOTiN BipTyastisaliii.
lle 103BONINIIO MiABUILATH BiAMOBOCTINKICTb, 3MEHIIMTH BapTiCTh OOYZOBU Bif[IOBiIHUX MiICUCTEM KJlacTepa.
Taxkosx po3B’s13aHO 3a71a4y NPOEKTYBaHHS riOpUIHOTO By3Jla AJIs1 CYIIEPKOMITIOTEPA HOBOTO TIOKOJIiIHHS HA OCHOBI
IIOTOKOBUX IpolecopiB rpadivHux apanrtepis. [TokazaHo, 1o riOpugHUiA By30J1 € BUCOKOIIPOLYKTUBHUM

004U CII0BATIbBHUM €JIEMEHTOM, IPUAATHUM [1J151 TOOY0BU BEJIMKUX KJIaCTEpPHUX cucTeM. Po3B's13aHO 3anayi
PO3pOOKU iHTEepPericy KepyBaHHS KJIaCTEPOM Ta pOOOTH Y I'Pifli, METOOUKY 360y Ta aHasi3y CTATUCTUYHUX JAHUX
IIPO BUKOPUCTAHHS PECYPCiB, MOJi€Jli TTOSIBU Ta BUKOHAHHS Ha OOUYMCIIIOBAJIbHUX 337124 Ta METO/IiB OL[iHKU

3aBaHTAXXEHHS 4epru 3a7a4 Kjuactepa. Po3pobsieHo cucTeMy KepyBaHHS BUCOKOIIPOAYKTUBHUM O0YMCIIOBATIbHUM



KOMIIJIEKCOM, 5IKa JI03BOJIMJIa CTBOPUTY iHTEJIEKTya/IbHi 32C00M KEPYBAHHS, MOHITOPMHTIY Ta AiarHOCTUKHU
CTPYKTYPHUX €JIEMEHTIB KOMILJIEKCIB, [IJIsl IKUX pO3p006JIeHO ITPOrpaMHi 3acobu IJ1s1 MifiBULIeHHS HaTiliHOCTI Ta
epeKTHUBHOCTI KJIacTepiB. 3alIPONIOHOBAHO CIIOCOOHM eHePro36epeskeHHs KaacTepa UIISIXOM TUHAMIYHOTO
PEryJI0BaHHS KiJIbKOCTi JOCTYIIHMX KOPUCTyBadyaM OOUUCIIOBAJILHUX PECYPCiB. APXiTEKTYpPHi pillleHHs, METOIY Ta
IIporpamHe 3a6e3rnedeHHs, po3pobJieHi B pe3ysbTaTi JaHOT0 AUCEPTALIHOTO NOCiIKeHHs], 6y BUKOPUCTaHI Ipu
o6y oBi cynepkomm'iorepHoro komiiekcy CKIT IHctuTyTy KibepHeTuku iM. B.M. I'mymkoBa HAH Ykpainu, HU3ku
064MCII0BaIbHUX KJacTepiB B YKpaiHi Ta 3a ii Mesxxamu. Kito4oBi cioBa: 6a3oBe IporpaMmHe 3a0e3l1e4eHHs
CYNEepPKOMITIOTEPA, apXiTeKTypa CyepKOMITIOTEPA, KIIACTEPHI CUCTEMHU, BipTyasisallisi, eHepro3oepesKeHHs,
KepyBaHHS pecypcaMu, CTaTUCTUKA BUKOPUCTaHHS CYIEPKOMITIOTEPA, 6e3I1eKa KacTepa.

2. Thesis is devoted to the development of architecture and basic software for high performance computing
systems. The paper proposed cluster architecture improvements, such as downloading all the cluster nodes from a
single operating system image, improving effectivness of management servers by using virtualization technologies
Also solved the problem of designing a hybrid nodes for a new generation of supercomputers with stream
processors based on graphics adapters. It is shown that such hybrid nodes are suitable for building large cluster
systems. The paper proposed methods for building energyefficient supercomputer through dynamic regulation of
the number of available computing resources for users, user activity and task flow prediction model, methods for
selecting the best task scheduling algorithm for the specific cluster. Round the clock failsafe supercomputer
functioning, architectural solutions, methods for selfdiagnosis, active selfhealing and protection systems were
designed. Architectural solutions, methods and software developed as a result of this dissertation research were
used during construction of the supercomputer SKIT in Glushkov Institute of Cybernetics and number of
computing clusters in Ukraine and abroad. Key words: basic supercomputer software, supercomputer
architecture, cluster systems, virtualization, energy efficiency, resource management, supercomputer usage
statistics, cluster security.
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