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Tema guceprauii:
1. MeTonu ONITUMANIBHOTO pO3MapasesloBaHHS IPOTPaM MiKPOIIPOLLECOPHUX CUCTEM IJISl MiABULIEHHS iX

e(peKTUBHOCTI

2. Methods of optimal parallelization of programs of microprocessor systems to increase its efficiency

Pedepar:

1. Y puceprauiiiHiii po60Ti OTpMMaHO HOBi HAYKOBO-TIPUKJIA[IHi pe3yJIbTaTH MO0 MiIBUIIEHHS €(PEeKTUBHOCTI
BUKOHAaHHS KOMITIOTEPHUX ITPOrPaM 3a PaXyHOK BUKOPUCTAHHS METO/ly PO3OMTTSI 00YMCIIIOBAJIbHUX LIMKIIIB HA
6JI0KY 3 IiI6OPOM Kpallux po3mMipiB 6710KiB po3ouTTs. OTprMaHi eKClleprMeHTalIbHi JaHi CBifyaTh Mpo
IIPUCKOPEHHSI BUAKOIi Ta €eHEeProe(EeKTUBHOCTI 00YMCIIEHb I OiIBIIOCTI TECTOBUX IIPOrPaM MPY BUKOPUCTAHHI
3aIPONIOHOBAHOTO METO/ly, 110 OTPUMAaB Ha3By METOJ, iHTEIEKTyaIbHOTO GJI0YHOrO PO36UTTS. O6'eKTOM
IOCIIIPKEHHS € IIPOLeC ONTHMIi3allii IPOrpaMHOro KOy OIlepaToPiB LIUKJIIIB MiKPOIIPOLIECOPHUX IIporpam. MeTomo
po60TH € HifgBuIleHHS €(PEKTUBHOCTI QYHKIIOHYBaHHS MIKPOIIPOLIECOPHUX CUCTEM 32 PAXyHOK PO3MapasesloBaHHS
Ta ONTUMi3alii nporpaMHoro 3abesnedeHHs. [[pegMeToM JOCiIPKeHHS € KOMIJIEKCU aBTOMAaTU4YHOI pO3pOOKHU

IIPOrpaMHOr0 3a6e3I1eyeHHs MiKpPOIIpOLeCOPHUX cUCTeM. MeToau ociiKkeHb 6a3yl0ThCs Ha BUKOPUCTaHHI Teopii



MHOUH, MEeTOJiaX TpaHc(opmarii 064nCI0BabHYUX LMKIIIB Ta €BOMIOLiMHNX ONTUMI3aliiiHMX MeToaax. HoBusHa
HAyKOBUX I10JI03KE€Hb Ta Pe3yJIbTaTiB, OTPUMAHUX OCOOMCTO 31,00yBadeM, [10JIsirae B HACTYIIHOMY: Po3po6yieHo
METOJ], iHT€JIEKTYaJIbHOTO 6JI0YHOT'O PO3OUTTS, 1110 BUKOHYE IOLIYK ONTUMAaJIbHUX PO3MipiB IPSIMOKYTHUX OJIOKIB
PO30UTTS iTepalilfiHOro NPOCTOPY ONEePaTOPiB LMK MiKPONPOLECOPHUX MPOrpaM. 3arponoHOBaHO 3arajbHu
nigxiz 0o posnapasesoBaHHA ONepaToPiB LUKIIB MiKpOIIPOLECOPHUX IIPOTrPaM, IKUM CIIPSIMOBAHO Ha MOMIYK
ONTUMAJIbHOTO PillleHHS 1010 PO36UTTS iTepaliiiHOro IPOCTOPY Ha OKpeMi 6J10KU. 3aIIpOIIOHOBAHO KOMILJIEKCHY
OLIiHKY SIKOCTi po3NapasieloBaHHs /ONTUMi3allii IporpamMy, sika 6asyeTbcsl Ha €HeproeeKTUBHOCTI 06YMCIIEHb.
YIOCKOHAJIEHO METO/, OLIiIHKY YaCy BUKOHAaHHS TECTOBMX IIPOrpam IIPU BUKOPUCTAHHI PI3HOMaHITHUX METOMIB
pPO36UTTS Ha 6JIOKY, SIKUI 6a3y€eThCS Ha aBTOMAaTUYHOMY I10CJIIIOBHOMY 6araTopazoBOMY 3aIyCKy TECTOBUX
nporpam i ¢ikcauii oTpuMaHuX pe3ysbTaTiB WBUIKOZMII, 10 MOXKYTb OYTH B IIOJIAJIbIIOMY ITPOAHAJIi30BaHi.
YI0CKOHa/IEHO AUCKPETHUM METO[, POIO YACTOK HIJIIXOM BU3HAYEHHS KOeillieHTiB METOy Ta LIJIIXOM BU3HAYE€HHS
KpalllMX I0YaTKOBUX MO3U1liil 4yacTok. PesynpTatu po6oTtu BpoBaaxeHi B TOB «Jlenbra CIIE». PedynbraTu
IyicepTalifiHoOi po60TH MOXYTb OyTH BUKOPUCTaHI [1J1s1 ONITUMI3allii KOMITIOTEPHUX IIPOrpaM, 10 HalluCcaHi MOBOIO
nporpamysaHHs C a6o C++ 3 METOI0 IPUCKOPEHHS iX MBUJKOLil. MeTO[, iHTeIEKTYyaIbHOTO 6JI0YHOTO PO30OUTTSI €
YHIBEpCAJIbHUM LI0Z0 IPU3HAYEHHSI [IPOrPaMy, SIKY IOTPiGHO NPUCKOPUTH, allapaTHOi 11aT(opMu Ta

BHKOPHCTAHOT'O KOMIIJISITOpA.

2. In the Ph.D. thesis new scientific and applied results to increase of execution efficiency of software by using of
tiling method with choice of the best sizes of tiles are received. The obtained experimental data indicate an
acceleration of processing and energy efficiency of calculations for most of test programs by using of the proposed
method, named Smart Tiling Method. The object of research is a process of software optimization of loops’
operators of microprocessor programs. The aim of the work is to increase of efficiency of microprocessor systems
through parallelization and optimization of software. The subject of research is complexes of automatic software
development of microprocessor systems. Research methods are based on set theory, computational loop
transformation methods and evolutionary optimization methods. The novelty of scientific statements and results
obtained personally by the applicant is as follows: Smart Tiling Method was developed which searches for optimal
dimensions of rectangular tiles of iterative space of microprocessor loop operators. The general approach of
parallelization of loop operators of microprocessor programs is proposed, which is aimed to find an optimal
solution for dividing of iterative space of loop operator into tiles. The comprehensive assessment of
parallelization /optimization quality of applied software was proposed which is based on energy efficiency of
calculations. The method of estimation of execution time of test programs was improved by using of variety of
tiling methods, which is based on automatic sequential multiple runs of test programs and storing of results which
can be further analyzed. Discrete Particle Swarm Optimization Method was improved by determining of method’s
coefficients and by determining of best initial particles’ positions. Results of the work are implemented in LLC
“Delta SPE”. Results can be applied in optimization of computer programs written in the C or C++ programming
language to accelerate their execution time. Smart Tiling Method is universal in terms of program’s purpose to be
accelerated, hardware platform and used compiler.

Jep>kaBHHH peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

ITy6ostikamii:

HaykoBa (HayKOBO-T€XHiYHa) MIPOAYKILis:

ConiasibHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:



OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Yemepuc Onexkcanap AHATOIINOBUY

2. Chemerys Oleksandr Anatolijovych

KBasigikanis: 5.1.1., 01.05.02, 05.13.05
InenTudikarop ORCID ID: He 3acrocosyetscs
JonaTkoBa iHdopmais:

IloBHe HaliIMEeHYBaHHS IOPHAHYHOI OCOOH:
Koz 3a €JIPTIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Kynepmeros Pasins KaminoBuy

2. Kudermetov Ravil Kamilovych

KBasigikamis: . . 1., 05.13.05
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanis:

TloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma By1acHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. HoBoTapchkuit Muxanino AHaTOIinoBUY

2. Novotarskiy Myhailo Anatoliiovych

KBasigikamis: g.1.1., 01.05.02, 01.05.02
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI
ByiacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisiIBHOCTI

Moxop Bonogumup Bosogyumuposuy

Camoiunos Bikrop JIMuTpoBUY

IOpuenko T.A.



