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BHKOHAHO JHCEPTaIlilo
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpHK: 50.07.03

Tema gucepranii:
1. TligBuieHHs €(PEKTUBHOCTI KJIACTEPHUX 00UYUCIIOBAIbHMX CUCTEM HAa OCHOBI aHAJIITUYHUX MOJIEJIEH.

2. Rise of the efficiency of the cluster computer systems on the basis of analytical models.

Pedepar:

1. O6'exT - KJIAaCTEPHi CUCTEeMHU Pi3HOi TOMosorii. MeTa - po3po6Ka MeTO/IiB MigBUIIEeHHS e(PeKTUBHOCTI
(YHKIIOHYBaHHS KJIaCTEPHUX CUCTEM Ha OCHOBI BUKOPHUCTOBYBAHHS PE3yJbTaTiB aHAITUYHUX MOZEseN 3
ypaxyBaHHSM BiJI[TOBiAHOCTI KJlaCy BUPilllyBaHUX 3aa4 BUOpaHOI Tonoiorii Kaactepa. Metonu Teopii BUIaAKOBUX
IpoleciB, 064MCII0BANIbHOI MaTEMATUKU, Teopii rpadis. Haykosi pe3ysnbTaTi, OTpMMaHi B Aucepraliii, MOXXHa
BU3HAYUTH, SIK CYTTEBUI BHECOK B TEOPIIO Ta MPAKTUKY MOOYA0BY KJIACTEPHUX CUCTEM i MOJIE/IIOBAaHHS CKJIQHUX
CHCTEM B Pi3HUX NIpeIMETHUX obs1acTsX. HaykoBa HOBM3HA OTPUMAHUX Pe3YJbTaTiB: pO3P0O06JIEHO AUCKPETHY
MOJIeNIb KJlacTepa 3 IUCKaMHU, 10 PO3AINISIIOTECS, AJ1s1 OLIiHKY e(peKTUBHOCTI NOro po60TH, 32 JOTIOMOTOIO SIKOi
MO>KHA OTPMMATH OCHOBHI XapaKTEPUCTUKU 004K CIIIOBATIBHOTO CEPELOBNUINA; 3alIPOIIOHOBAHO HOBUI NapajesbHUA
QJITOPUTM peastisalii IMCKpPETHOI MapKiBCbKOI MOZEJIi OQHOPIIHOTO KJlacTepa Ha PeLIiTKax NIpoLecopiB, OTPUMaHi
OCHOBHi XapaKT€PUCTUKY PO3IapaseloBaHHS; BU3HAUYEH] MeXi BAKOPUCTOBYBAaHHS JUCKPETHOI i 6e3repepBHOi
MapKiBCbKOi MOJieJieil OIHOPiHOTO KJIaCTePa, 110 3a0e3e4yI0Th HEOOXiIHY IOCTOBIPHICTb PE3yJIbTATIB;

3aIIPOIIOHOBAHO 6e3TepepBHi MapKiBChbKi MOJEJIi Pi3HUX KJIACTEPHUX CTPYKTYP [JIs OTPUMAaHHS OLIiHKU



e eKTUBHOCTI iX poOOTH IpU peasidalii Ha HUX KJIACiB 3aa4 3 PiI3HMMU XapaKT€PUCTUKAMU BUKOPUCTOBYBAHHS
pecypciB; 3aIpONOHOBAHO i OGrpyHTOBAaHO MOIM(IKOBAHUI aNrOPUTM pillleHHs 33a4i CUHTe3y KJIaCTePHUX
CTPYKTYP [JIsl 3aMKHYTUX CUCTEM 3 BUKOPUCTAHHIM METOMY CEPEJHIX, IKUM [03BOJISE ONTUMI3yBaTU

004K CIII0BaJIbHI CTPYKTYPHU, MEPEXHI MOJIEJIi SIKMX MAIOTh KiJIbKiCTh CTaHIB, 10 II€PEBUIIYyE MalKe Ha [1Ba IOPSAKU
KiJIBKICTh CTaHIB MOJi€Jiel, JOCiIPKyBaHMX KJIACUIYHUMHU MeTogamMu. Po3pobiieHi MeTonu i Mozesi 3aCTOCOBYIOThCS
B y400BUX Ipolecax JJOHEbKOro HallioHaJIbHOTO TEXHIYHOTO YHiBepCUTETY, JJOHELIbKOTO iHCTUTYTY LITY4YHOTO
inTenexty, B HBIT "AMI" 11 po3paxyHKy CKJIaJy i CTPYKTypH KiacTepHux cucreM. Chepa BUKOPUCTAHHS: aHAJI3 i

CUHTE3 KJIACTEPHUX Ta 6araTonp0uecopHMX CHUCTEM.

2. An object is the cluster systems of a different topology. Purpose of investigates is rise of clusters system
efficiencies on the basis of analytical models results taking into account accordance with decided tasks class for
the chosen topology of cluster. Researches methods are theory of accidental processes, calculable mathematics
and graph's theories. Scientific results: contribution to the theory and practice of construction of the cluster
systems and design of the difficult systems in different subject domains. The value of practical results consists in
the use of the developed models for the analysis and synthesis of the highly productive computer systems with
different topology descriptions of largeness. Scientific novelty of the got results: the discrete model of cluster with
the divided disks for estimation of its works efficiency is designed; it is possible to get basic descriptions of
calculable environment: loads of knots, quantity of requests in knots, times of implementation in each ofknots; the
parallel algorithm of the discrete Markov's model of the homogeneous cluster on the mesh of processors is
offered, characteristics of parallelism (speedup and efficiency) allowing realizing this algorithm on parallel
structures are got; the comparative analysis of discrete and continuous Markov's model of the homogeneous
cluster is conducted; the range of applicability for these two models providing necessary authenticity of the results
is defined; the continuous Markov's model of the different cluster structures are developed, for the estimations of
the efficiency of their work during realization on them for different classes of tasks; the modified algorithm of the
decision of the task of the synthesis of the cluster structures for the closed systems with the using of the method
of the middle, which allows to optimize calculable structures which network models have the quantity of the
states, exceeding almost on two orders the quantity of the states of the models explored by classic methods is
offered. The developed methods and models are used in the educational processes of the Donetsk national
technical university, the Donetsk institute of artificial intelligence, in NVP "AMI" for computation of composition
and structure of the cluster systems. Sphere of the applications: analysis and synthesis of the cluster and
multiprocessor systems.
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