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1. MeTonu KepyBaHHS JUHAMIYHUM aHAJi30M CKJIQIHUX 00'€KTiB Ha MYyJIbTUIIPOLIECOPHUX OOYMCIIIOBAIBHUX

CUucremMax

2. Methods of managing dynamic analysis of complex objects in multiprocessor computing systems

Pedepar:

1. Incepranist NpUCBsAYEHA AOCHIIPKEHHIO Ta PO3PO0Li METO/IIiB KEPYBaHHS OOUMCJIEHHSIMU [IPY AUHAMIYHOMY
aHaJi3i CKIagHUX 06'eKTIB i3 3aCTOCYBaHHSM MYJIbTUIIPOLLECOPHUX 06uncioBanbHux cucteMm (MOC). B po6orTi
poarysiHyTo cydacHui crad CAITP Ta Buzineni ocHoBHi etanu BukopuctanHss MOC 3acobamy CXeMOTEXHIUHOTO
IIPOEKTYBaHHSI. 3alIPOIIOHOBAHO BUKOPUCTAHHS CYyYaCHUX iHCTPYMEHTAIbHUX 3aCO0iB JJ1s1 MiJIBUILILEHHS HaJiiHOCTI
BUpIIIE€HHS 337a4 AMHAMIYHOTO aHasi3y 06'eKTy Ta pO3IJISIHYTO iCHYIOUi METOAYU KEPYBAaHHS OOYMCIIEHHSIMU NIPU
IVHaMivHOMY aHasisi. [IokazaHO HEONTUMAJbHICTb iICHYIOUMX CIiBBiIHOLIEHD 7151 KEPYBAHHS O0YMCJIEHHSIMU Ha
6a3i MeTOly YMCeJIbHOrO iHTerpyBaHHS, 110 BUKOPUCTOBYE Pi3HULL BUILMX MOPSAKIB Ta 3aIpOIIOHOBAHO
BAKOPUCTAaHHS MHOKVHU NOPSAKIB METOIIB Ta PO3MIipiB KPOKY [Jid MiIBULIEHHS HAIMHOCTI. PO3ryIgHyTO
0CO06JIMBOCTI 36i/IbIIEHHS] KPOKY iHTErpyBaHHSI Ta M10ro BIUIMB Ha HAJiIHICTh BUPIlIE€HHS 331324 JUHAMIYHOTO

aHaJlizy, Ta 3aIIPOIIOHOBAHO BUKOPHUCTAHHS BEKTOPY KoeillieHTiB po3Mipy KPOKY i3 3MeHIIeHHSIM. Po3pobieHo



METOAM KePYBaHHS OOUYUCIIEHHSIMY, 5IKi, B 3aJIEXKHOCTI BiJi METOly, 3a6€3M1eYyI0Th MaKCUMi3allilo KPOKyY
iHTerpyBaHHs, MiHiMi3allilo JIOKaJIbHOI IOXMOKY abo MiHiMizallito KinbKocTi itepaniit HpioToHa. ExcriepruMeHTaIbHO
IOBEJEHO 30iblIeHHs €e(PEKTUBHOCTI Ta HAZiITHOCTI 3alIpOIIOHOBAaHMX METOJiB KEPyBaHHS. Po3pobyieHo cxemu
06MiHy ganumu g5t MOC 3 po3NOIijIEeHO0 Ta CIIiJIbHOIO NaM'SITSIMU Ta OTPYMMaHI TEOPETUYHI OLIiHKU
KOMYHIKaLilHOi CKyIamHOCTI Ta yacy BUKOHaHHS. [TokazaHa MOXKJIMBICTD allpiOpHOI OLiHKY CKJIaIHOCTi OOYMCIIeHb
Ta cOpMYJIbOBAHO peKOMEHIallii I0/10 BUKOPUCTAHHS 3alIPOIIOHOBAHMX METOJiB KEPYBAHHS B 3aJI€5KHOCTI Bif|
XapakTepucTuk Ta apxitekrypu MOC. [lepeBipKy e(peKTHBHOCTI Ta OLiHOK 4acy METO/iB KepyBaHHs 00YUCIIEHHSIMH,
peasi3oBaHUX y CKIAJi IaKeTy CXEMOTEXHIYHOro npoekTyBaHHg Allted, 3xificHeno Ha cynepkoMn'iorepi HTYY
"KIII". KmovoBi cyioBa: AMHAMIYHUI aHAali3, METOIM KepyBaHHS OO0YMCIEHHSIMY, NTapajiesibHi anroputmu, MOC,

CATIP, MogenoBaHHS.

2. The thesis is devoted to researching and developing computing management methods in dynamic analysis of
complex objects using multiprocessor computing systems (MCS). The paper reviewed the current status of CAD
and highlights the main stages of MCS usage by circuit design tools. The usage of modern tools to improve the
reliability of solution of the object dynamic analysis tasks is proposed and the existing computing management
methods in dynamic analysis are examined. It is shown that the existing relationships to manage computations
based on the method of numerical integration on the basis of differences of higher orders are non-optimal and it is
suggested to use a set of method orders and step sizes to improve reliability. The features of integration step
increasing and their influence on the reliability of solving dynamic analysis tasks are considered, and it is proposed
to make use of the decreasing step coefficients vector. Computation management methods are developed, which
depending on the method ensure the integration step maximization and the local error or number of Newton
iterations minimization. An increase in efficiency and reliability of the proposed computation management
methods is proved experimentally. Data exchange schemes for multiprocessor systems with common and shared
memory are developed and theoretical estimations of communication complexity and execution time are obtained.
The possibility of a priori estimation of computational complexity is shown and the recommendations on using
management methods depending on the characteristics and architecture of MCS are given. Testing of the
effectiveness and time estimation of the computation management methods implemented in the Allted circuit
design package is fulfilled on the NTUU "KPI" supercomputer. Keywords: dynamic analysis, computation
management methods, parallel algorithms, MCS, CAD, simulation.
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