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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PyOpHK: 82.13.03

Tema gucepranii:
1. Mogzeni Ta 3aco6u mporpamyBaHHS e(eKTUBHUX TapajieJIbHUX 0649KCIeHb Ha OCHOBI TEXHIKY IIepenruCcyBajJbHUX

IIpaBUI

2. Models and facilities for programming of efficient parallel computations based on rewriting rules technique

Pedepar:

1. Inceprauist npucBsiYeHa po3pobLi Mozeeil i 3aco6iB, 3aCHOBAaHMX Ha TEXHIlli IepenrCyBalbHUAX [IPABUJI, 151
aBTOMATHU30BAHOTO NIPOEKTYBAaHHS BUCOKOE(PEKTUBHUX OOYMCIIEHD [IJIs1 Cy4YaCHUX NapajiesIbHUX MJ1aTQOPM.
[TobymoBaHo anre6po-AuHaMIiYHI MOZesIi CTPYKTYypU IIpOTrpaM Ta BUKOHAHHS IIPOrpaMm [jisl MyJIbTUIIOTOYHOI Ta
BigeorpagiyHoi niaatdopm. Ha ocHOBI N0o6yHoBaHUX MOIEJIEN ONKMCaHi IepeTBOPEHHS IPOrPaM 3 METOIO ITEPEXOLy
Bifl, [TOCJIiIOBHOI 10 apasesbHOI IPOrpamHu, a TAKOX MiABULIEHHS e(EeKTUBHOCTI NapajieJIbHUX POrpaM 3a 4aCoM
BUKOHaHHS. OTIMCaHO BUKOPUCTAHHS NOOYIOBAaHUX MOZesiell [J1s1 0BeleHHSI KOPEKTHOCTI lepeTBopeHb. [1pu
1JbOMY BUKOPHCTOBYIOTbCS BJIACTMBOCTI IIPOrpaM: €KBiBaJIEHTHICTb, 6€3KOHPIIKTHICTb, 6€3TYIIMKOBICTb Ta AOCTATHI
YMOBH, 10 3a0€3M1e4YyI0Th BUKOHAHHS LIMX BJIACTMBOCTEN 7151 IEBHUX KJIaciB mporpam. CTBOPEHO IPOrpaMHUA
iHCTpyMeHTapill Ha OCHOBI TEXHIKY NEPENNCYBaIbHUX NIPABUJL, SIKUI MOXKe 6YTH BUKOPUCTAHO /1J1 aBTOMAaTU3allii

3aCTOCYBaHHSI [1ePETBOPEHb, IOOYI0BU BUCOKOPiBHEBUX MO/eJIell IIPorpam 3a [I0YaTKOBUM TEKCTOM IIPOrpami,



nepeBipKy BJIACTUBOCTE Iporpam. Po3po6eni mozesi Ta 3aco6u anpo60BaHO Ha KOHKPETHUX 06G4YUCIIIOBAJIBHUX

33/1ayax, [pY L[bOMY JOCITHYTO CYTTE€BE IiABUILIEHHS IPOAYKTUBHOCTI.

2. The dissertation is devoted to development of formal models and facilities based on rewriting rules technique
for automated design of highly-efficient computations for modern parallel platforms. Algebra-dynamic models for
program structure and program execution on multithreaded and video-graphical platforms are developed. Based
on these models program transformations aimed at creating parallel versions of sequential programs and
increasing performance of parallel programs with respect to execution time are described. Developed models are
also used to prove transformation correctness based on program properties such as equivalence, lack of conflicts,
lack of deadlocks and sufficient conditions that enable such properties. Instrumental facilities based on rewriting
rules technique are developed. These facilities can be applied to automate program transformation, construct
high-level models from source code and check program properties. Developed models and facilities are used to
construct efficient parallel programs. Computational experiments demonstrate a significant increase in program
performance achieved by use of developed facilities.
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