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1. MeTonu Ta 3acobu anapartHoi peasnizalii Ta BU60py aJIrOPpUTMIB 3aMillleHHS JAHUX Y KeIl-TlaM sITi
MIKPOIIPOLIECOPIB

2. Methods and means of hardware implementation and selection of algorithms for substitution data in

microprocessor cache - memory

Pedepar:

1. Inceprauiiina po60oTa nIpucBsyeHa po3pooblii MeTOIiB Ta 3aCO0iB arnlapaTHOI peasisalii Ta BUOOPY ajirOPUTMIB
3aMillleHHs JaHUX y Kell-Nam’sTi Mikponpouecopis. HaykoBuMU pesysibTaTaMu €: 1) OTpUMAao ogabluioro
PO3BUTKY aBTOMaTHa MOJEJIb i 3acobu peanidauii anroputmy PLRU 3amileHHs JaHUX Y KelI-Nam’sITi mpolecopa
IIJISIXOM 3MiHM THUIIIB Ta CIIPOIIEHHS KOMOIHALIIMHOI JIOTIKY KepyBaHHS OHOBJIEHHSIM €JIEMEHTIB [1am’sITi, 110
3abe3neyvye MifBUILIEHHS MBUAKOII Ta 3MEHIIEHHS CKIaAHOCTI IJUX 3aCc00iB; 2) BIleplle 3allpONIOHOBAHO METO], i
3acobu pearisalii afanTUBHUX aJrOPUTMIB 3aMillleHHS JaHUX Yy Kell-NIaM’sITi IPoLecopa, Ki Ha BigMiHy BiJ BitoMux
0a3yl0TbCs Ha 10Oy OB Ta aHAMi3] MAaTPULb CYMICHOCTI a/IFOPUTMIB i HaZAI0Th 3MOTy OOMPATH AITOPUTM 3aMillleHHS

3aJIEKHO Bifi pe3ysbTaTiB JUHAMIYHOIO IIPOTHO3Y rajly’KeHb IIPOrpamu, 110 3abe3neyye MifBUILeHHS LBUIKOAI



npouecopy; 3) yIOCKOHAJIEHO 3acO0M KOHTPOJIIO peasisalii anropuTMiB 3aMilieHHs JaHUX Y KelI-T1aM’sTi
IIpolecopa 3a paxyHOK BUKOPUCTAHHS YHi(iKOBaHOI aBTOMATHOI MOJIeIi, SIKa YPaxoBYye KiJIbKiCTb HaIllpSIMKiB BUOODY
IIAHUX TIPU 3aMillleHHi, a TaKOX OLiHOK CKJIaJHOCTi 6a30BUX KOMIIOHEHTIB 3aC06iB KOHTPOJIIO, 1110 T03BOJISIE
OLIiHIOBAaTU MIPUPICT NOCTOBIPHOCTI (PYHKI[IOHYBAaHHS HA OJMHUIIIO AllapAaTHUX BUTPAT; 4) yJOCKOHAJIEHO METO[
BUOOPY aJITOPUTMIB i 3aC06iB peanizalii 14 3aMilleHHs JaHUX y Kell-MaM’siTi mpoliecopa UIJIIXOM BKJIIOYEHHS 10
MHO>XVHM aJITOPUTMIB 3 KOHTPOJIEM i aflanTaljielo, ix ynopsaKyBaHH4 3a [IOKa3HMKaMU MIBUAKOLII CKIaLHOCTI Ta
HaJiHOCTI, 1110 O3BOJISIE MOKPAIATY BifIlIOBiNHI TOKa3HUKU IIpoliecopa. 3alIpoNOHOBaHI METOIU Ta 3aC06U
JIO3BOJISIIOTD ITiIBUIIUTY MIBUIKOMIIO Ta HAIMHICTD, @ TAKOXK 3MEHIIUTHU CKJIAHICTb allaPAaTHUX BAUTPAT MOLYJIiB
3aMillleHHs JaHUX acOLliaTHBHOI Kell-TIaM’sITi Ta aCOL[iaTUBHOTO Kell-6ydepy CTOPiHKOBOTO [I€pEeTBOPEHHS, 1[0

TACHE 32 cO0010 30ibIIEHHS MBUAKOIiI, eHeproeeKTUBHOCTI Ta 6€3BiIMOBHOCTI IIPOLIECOpa y LiJIOMY.

2. The dissertation work is devoted to the development of methods and means of hardware implementation and
the select of algorithms for substitution data in the cache-memory of microprocessors. Scientific results are: 1) the
automaton model and the means of implementing the PLRU algorithm of substitution data in the processor cache
by changing the types and simplifying the combination logic of managing the update of memory elements which
provides increased high-speed performance and reduced complexity of these tools have been further developed;
2) for the first time proposed method and means of implementing adaptive algorithms for substitution data in the
processor cache, which, unlike the known ones, are based on the construction and analysis of compatibility
matrices of algorithms and allow you to select a substitution algorithm depending on the results of dynamic
prediction of program branches, which provides increased high-speed performance of processor; 3) improved
means of monitoring implementation of data substitution algorithms in the processor memory cache by using a
unified automaton model that takes into account the number of data selection directions of substitution, as well as
estimates of the complexity of the basic components of the monitoring means, which allows estimating the
increase in reliability per unit of hardware costs; 4) improved method of selecting algorithms and implementation
means for substitution data in the processor cache by including in a multitude of algorithms with control and
adaptation, ordering of them according to high-speed performance, complexity and reliability indicators, which
allows improving corresponding processor indicators; the proposed methods and tools are allow to improve high-
speed performance and reliability, as well as reduce the complexity of the hardware costs of the data substitution
modules of the associative memory cache and the associative translation look-a-side buffer, which allow to
increase the high-speed performance, energy efficiency and reliability of the processor as a whole.
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