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2. Methods for automation of development of autotuners for parallel programs

Pedepar:

1. Inceprarist npucCBsY€Ha PO3poOLi METOIB i MOZEJIEeN 411 aBTOMATU3alii oNTUMi3allii IporpaM y Cy4acHuX
napasiesibHuX Iatdopmax. Po3pobieHi metonu GpopmasnizoBani y 1o6yJoBaHUX MOJEJISIX aBTOTIOHIHTA.
EdexTrBHICTb METOIB [10SICHIOETHCS 11 aHai3yeTbCs y Mozesi PRAM* - 3aniporloHOBaHOMY PO3MIMPEHH] KJ1aCUYHOI
MoJeJli ToAAaTKOBUM PiBHEM aM'siTi. KOpeKTHICTb MeTOAiB OBOAUTLCS Y TEPMiHAX NUCKPETHUX AUHAMIUHUX
cucteM. [171s 1poro 6ysi0 nobyIoBaHO anredpo-IuHaMIidYHy MOZ b aBTOTIOHIHTY [AJ1s1 MYJIbTUIIPOLIECOPHUX
nnatdopm. Takox CTBOpEHO MPOorpaMHy peasizallilo ycix 3allpOIIOHOBAHUX METO/IiB aBTOTIOHIHTa, IO HE 3aJIeXXUTh
Bif mpeaMeTHOI 06J1acTi 3a7a4i i1 onepariiiiHoi cucTeMy 06YMCIIIOBaIbHOTO cepenoBuina. CuctemMa aBTOTIOHIHTa

6a3yeTbCs HAa CUCTEMI NIpaBUJI IEPENKUCYBAaHHS 11 OPIEHTOBAHA B NEPIYy Yepry Ha IPOrpaMHi JOJATKMA Ha MOBi Java.



3arasiom 3arponoOHOBAHE PillleHHS MiAXOIUTh IJIg OyAb-sKOi iMIIepaTUBHOI MOBU IIpOrpaMyBaHHs. Po3pobiieHi
3aco6u 0yJI0 3aCTOCOBAHO [IJIs1 ONITUMI3alil CKIaIHUX OOYUCIIIOBAJIbPHUX 33/1a4, B Pe3yJIbTaTi JOCATHYTO 3HAYHI

MMOKa3HUKU iX e(PeKTUBHOCTI.

2. The thesis is devoted to the development of methods and models for automating optimization of software for
parallel platforms. Thesis offers five new autotuning methods. The scientific novelty of the obtained results is a
formal description of proposed autotuning methods. Work presents autotuning framework TuningGenie that uses
term rewriting approach for source code transformations. With such approach, some formulated characteristics of
computational logic can be automatically checked so correctness of optimizing transformations can be validated.
Also utilizing means of rewriting rule systems is more agile comparing to text-like transformations - you can apply
structural changes to your code like reversing the order of iterations over multidimensional data, etc.
Effectiveness and nature of proposed methods are explained and estimated in a proposed model PRAM*. This
model extends the conventional PRAM model with an additional layer of quick but limited memory and uses only
one strategy for concurrent memory access orchestration. The correctness of the methods is proved in terms of
discrete dynamic systems. Dynamic algebra model for multicore systems was created for this purpose. The results
of the dissertation work are of a theoretical and practical nature and were motivated directly by a practical
application. Therefore, a program implementation of all proposed methods of auto-tuning was created. This
implementation is domain-independent and is suitable for any operating system that has Java virtual machine
implementation. The auto-tuning system is based on rewriting rules framework and is focused primarily on
software applications written in Java language. In general, the proposed solution is suitable for any imperative
programming language. The effectiveness of the developed methods and tools was demonstrated with well-known
model examples - optimization of sequential and parallel sorting algorithms, as well as the problem of modeling
Brownian motion in an ideal gas. Also, the autotuning system was used to optimize the complex practical real-time
task - a parallel algorithm for short-term meteorological forecasting.
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