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OdulMasIbHOrOOMMOHeHTAa

Ha Aucceptraumto Ilotanosa Jjanuna PomaHoBuya
«Pa3pa6oTkaM HCCIeqOBaHve MeTOJa HWaIrOpHTMOB ajlaliTal{Mu accolMaTHBHOrO

KOHTeMHepaaHHbIX», IpeCTaBJICHHy!0 Ha COMCKaHMe y4eHO! CTeneHH
KaHMlaTa (PU3HKO-MaTeMaTH4eCKHXHayK M0 chelMambHocTu 05.13.17 —

«TeopeTHueCKHe OCHOBbI HHMPOPpMaTHKy)».

B cBa3H c wHdopmaTusalvei oOulecTBa, ycKopeHHem TexHW4ecKOrO

mporpecca B oOsacTH HHMOpMalMOHHBIXTexHONOrHi HM KOMMYHMKalMiiOCTpO

BCTalOT BOMpOchI OOpaOoTKHHM XpaHeHHaA MHDOopMalHH,MPH 3TOM ABHO MI

HeABHO TpeOyroTca9¢ekTHBHO paOoTatolMe KOHTeMHepbIWaHHBIX (CTPyKTypbI

JaHHBIX).CylecTByeT MHOTO pa3JIMYHBbIXTHIOB TaKHX KOHTeiHepoB,OHaKO

Ka@KbIMH3 HAX ABJIACTCA ONTHMAJIBHBIM TOJIBKO JIA OTPAaHHYCHHOrOYMCA 3aa4.

Ip cmene 3aya4H B powecce paOorbl CHCTeMBI Jif MaKCHMaJIbHO 9¢)eKTHBHON

paOorbl cHCTeMbI MepvHomMuecKH HeOOxoqMMa CMeHa M THIIa KOHTeiiHepa.

YHMBEpCasIbHBIXKOHTeiHep K CO%KAaJIeHHIO He cylecTByeT. Takum oOpa3oM,

BIIOJIHE ecTeCTBeHHO BOSHHKaeT HeOOXOMMOCTbCO3{aHHA

CaMOaalITHpytOIerOcd ACCOMMATHBHOTO KOHTeHHepaaHHbIX, KOTOPbIMMeHAeT

JIOrMKy cBoeH paOoTb B 3aBHCHMOCTH OT Harpy3KH pu oOpaboTKeu xpaHeHHu

undopmayun. IIpu w3MeHstollelicd Harpy3Ke sbiOupaerca KkoOHTeiiHep,

ONTHMaIbHBIM M60 C TOUKM 3peHHaAObicTposeiicTBua,TH60 — MHHMMAasIbHBIX

3aTpaT onepaTHBHoHnamatTu. IIpu Oombuiom KosM4ecTBe JaHHBIX MH OOsIbIIMX

Harpy3kax MOMMMO OCHOBHOrO KOHTeMHepa3a4acTy1O HCIONb3yeTCA TakOH MeTOT

ONTHMH3allHH Kak K9IMpoBaHHe. Takum 00pa30M, TOMHMO CMeHbI OCHOBHOrO

KOHTeiiHepa,CaMoaslalITupyrouluiicaKOHTeHepJaHHbIX MOXKET H3MCHATb TakHe

TlapaMeTpbl K9Ia KaK asIrOpHTM BBITeCHEHHAWIM pa3mep Kola. OTHM HU

OlIPeeIAeTCA AKTYAJIBHOCTbhpaCCMaTPHBaeMOTO HCCIeEqOBaHHA.

JlaHHaa MucceptaljMoHHaa paOota Iloranopa J.P. w3noxena na 137

CTpaHMllax TeEKCTa, COCTOHT M3 BBEJeHMA, YeTBIPeX TylaB, KaxKai H3 KOTOPbIX

pa30uTa Ha Naparpadel, clMcka MTepaTypbl, cozepxamero 151 HaumMeHoBaHua, uv

3akroueHHa. Cozepxut 33 pucyuka, 4 27 Ta6nMH.



Bo BBeeHuu OOOCHOBAaHEIAKTYAaJIBHOCTbTeMBI, CTeMIeHb pa3spaboTaHHOCTH

TeMBI, IeuIb HW3ayjaqH vccrleqoBaHus,BbIOOpOObeKTa H pesMerTa UcceqOBaHUA,

MeTOJOJOrMA HU METOAbI UCCIELOBAHHA, OCHOBHBIC MOMOKeHHA, COCTABIIAIOMIHE

HaydHy!0 HOBM3HY M MpaKTHYeCKy!0 3HAYMMOCTb MCCepTal|MH, OTparKeHbl

yaHHpie 06 anpobaymH wuTyOsMKallMax,BKIayje aBTOpa B HMX, a TaloKe

T1OO2%KCHA, BLIHOCHMBIe Ha 3alljMTy, H OCHOBHOe comep»kannepadorsi.

B neppoi rape mpeqcTaBieH aHajIM3 WH CpaBHeHHe CyleCTBYIONIMx

METOJOB IIOCTPpOeHHA KOHTeMHeEPOBaHHBIX «KIIIOY-3HaYeHHe» H MeTOJbI HX

ONTHMM3alIHH (K9IIMpoBaHHe). PaccMOTpeHbI kaK OHOMEpHBIc, Tak HU

MHOTOMEPHBIe CTPYKTypbI JaHHbIX. B pe3syibTaTe MpoBeeHHOrO B rylaBe aHasu3a

BbIABJICHbI OCHOBHbI€ OrpaHH4eHHA, KOTOPbIe HeOOXOXMMOY4HTbIBaTh MIpH

peamm3alMu caMoasalTHpylOuMxcA aCCOWMaTHBHbIX KOHTeMHeEpOBaHHBIX,

OCHOBHBIe cibepbl MpHMeHeCHHA pa3IM4HBIX KOHTeMHeEpoBpH peaM3alluu

CaMOaJalITHpyIOWHxCA aCCOWMaTHBHBIX KOHTeMHEpOBaHHBbIX, a TakxKe

TIpoaHasIH3MpoBaHbI CyMeCTBYIOWIHeMeTOAbI KIIMPOBaHHA.

Vizsnoxkenuio oH OOcCy>KIeCHMIOpesyNbTaTOB  MCCepTaljMOHHOrO
HCCeOBaHHA MOCBALIeCHBI MOCIeLyIOMIMe TPH TaBbl.

Bropas rapa TOCBALeHa pa3pa6orke  emtoco6a 3aaHuA

CaMoayalTupyrolleroca KOHTeiMHepaJaHHbIX WH erO KOMMOHeHTOB. Pa3paOoTaHa

ero CTPyKTYpHad MOJelb, clocoO 3aqaHHA, Harpy3KH Ha KOHTedHepu Mporecca

IIPHMeHeHHA Harpy3KH Ha KOHTeMHep.Kpome Toro, omMcaH KpuTepHii BBIOopa

ONTHMA@IbHOTO KOHTeMHepaHM BbIABHHYTbI HeKOTOPbIe NpesNoNOKeHHA O

3aBHCHMOCTH ONTHMaIbHOrO pa3Mepa Killa OT CpeHeKBalpaTH4HOTO OTKIOHEHHA

kmoyeH B Harpy3Ke MH COOTHOMIeHHA CKOpOcTeHOCHOBHOrO HM K9INMpyrollero

KOHTelHepoB.Take onMcaH cnoco6 3aqaHna Harpy3kH43 CM€CH HOPMA@JIBHBIX

paciipeyeneHui Wu ayjanTuBHOrO KSIMMpyrollero KOHTeMHepaC HCIIOIb3OBaHHeM

MHTepBaIbHOrO CTATHCTHYECKOLO pA.

B TpeTbei riaBe MmpeACTaBIeHbI ayropHTMbi padoTEI Moye

caMoaylanTupyrolleroca KkoHTeMHepa.OnvcaHa oOnmjai cxema  padorsi

KOWIMpyroulero §=MOJIYIA, HCIHOUbSyeMOro JIA HCCICAOBAaHHA 3aBHCHMOCTH



ONTHMAIbHOrO pa3Mepa Kila OT COOTHOMeHHA CKOpocTeii xpaHWIMI

cpeHeKBaypaTu4HoroOTKNOHeHMA~=6KMmOoueli«iB Harpy3ke. AJITOpHTM

caMoayanTupylolleroca KOHTeMHepaaHHBIX, MCMOb3ylellero mporpaMMHbiii

K3I, OUI peaM30BaH C HCMONb30OBaHHeM apXHTeKTypHOrO wadOHa «KOI Ha

-

cTopoHe» (cache-aside). Tlomumo 9Toro, B TaHHOMrulaBe MpecTaBsieH asIropHTM

paOorbl MOAyIA oMmpeyeyeHHA MapaMeTpOB CO%KHOH Harpy3ku,cOcTOAIeH v3

CMe€CH HOPMAJIbHBIX pacnipeseyeHH, a TaK 2%«e ayITOpHTM K9lIMpyrolero

KOHTeMHepaJJ@HHBIX C HCIIOIb30BaHHeM HHTepBaIbHOrO CTATHCTH4CCKOLO pA.

Uerpeptai rapa MOCBAIeHa BbIYMCIMTCIbHbIM 9KCHepHMeHTaM. B

pe3yIbTaTe 9KCIepHMeHTOB OBLIMHalieHbI MHOxKecTBa Kg, Kp, KoCOOTHOMeHHA

ckopoctei xpaHunuml (Ko- MIA TaKHX CKOpOcTeHHCMONb30BaHHe Kola He

ljeecooOpa3Ho, K, —

mp TakKHX COOTHOIMeHHMCKOpoCcTeiyBesIM4eHHe pasMepa

Kola He TpeOyetrca, Kz = K\(KoUK,) —

aa Takux cooTHOMeHHH cKopocteii

HeoOxoquMa TpoBepka JONOMHHTCIBHBIX yCNOBHM pu pellieHHu BoMpoca O

pa3sMepe HU UCMONb30BaHHH Kola), pa3smep Kola My) wu  3Ha4eHHe

CPeTHEKBAapaTH4HOTO OTKIOHCHHA Jp, YTO NMO3BONMIO MOUYIMTh 3aBHCHMOCTB
pa3Mepa K3IIa OT cpeHeKBaypaTHYHOrO OTKIOHeHHA KHOUeH B Tpacce HU

COOTHOMeHHA ckopocTei Kola HW OCHOBHOrTO xpaHunuma. ITlonyyaenupie

3aKOHOMEPpHOCTH MOryT ObITb HCIOMb3OBAaHbI Jit THHAaMM4eCKOTO W3MeHeHHA

pa3Mepa K9IlIa B 3aBHCHMOCTH OT MapaMeTpoB Harpy3KH TIpH peasM3al[uu

CaMoajalTupytoleroca KOHTeMHepaaHHBIX.

B kayecTBe OCHOBHBIX pe3yJIbTaTOB MOXKHO BbIJeNUTb CleqyIoue:

1. Paspa6oraH MeTOy afalTaljMu aCCOlMaTHBHOrO KOHTeMHepaaHHBIX.
2. OmpenenenbI oOjacTH MpHMeHeHHa OfHOMepHbIXHM MHOFOMepHbIX

aCCOIWMaTHBHBIX KOHTeMHeEpOBJaHHbIX WM asITOPHTMOBK3IMpOBaHHA C LesbIO

HCIOJIb3OBaHHA B CaMOaJalITHPYIOMIEMCAKOHTeMHEpeaHHBIX.

3.  IIpH uccneqopanwH  3aBHCHMOCTH pa3Mepa- Kola OT

CpeqHeKBapaTH4HOrOOTKIOHCHHA HOPMAJIbHOrO pacnpeseeHHA H COOTHOLICHHA

ckopoctei xpaHHiMml Oba MomyyeHa opMyya ONTHMasIbHOTO 0 BpeMeHH

pa3Mepa Koma.



4. PaspaOotaH uM peaiM30BaH anropurmolpeyeseHHA MapaMeTpos CO*KHOK

Harpy3KM Ha CaMOajlalITupylouiMecaKOHTeMHepEIWaHHEIX, KOTOpBI no3sBONHI

nocturnytb 100% TouHOCTH Ayia OfHOrO KnacTepa 4 96% ANIA HeCKOJIbKUX

KJIACTeEpoB. >

5. Paspa6oTaH mM peaIM30BaH aJIrOpuTM ajlalTHBHOrO K9IIMpyrollero

KOHTeHepa JaHHbIX C MCHOMb3OBAHHeEM HHTepBaIbHOrO CTAaTMCTHYeECKOrO pxTa.

IIpopeqeHo cpaBHeHHe C ApyrMMM H3BeCTHBIMM aJIrOpHTMaMM K3IIMpoBaHHA

(LRU, MRU, ARC, LIRS). B pe3ynptare skcnepHMeHTOB BBIABJICHO, 4TO

paspaOoTaHHbIi ayIropHTM BO MHOFHX CHTyallHAX [MpPeBOCXOAUT aHHbie

aJITOpHTMBI 110 TIpoweHTy MomayqaHHiiB KSI.

OTMeTHTb,4TO paspaboTaHHBIeaITOpHTMbI JOBeAeHbI WO pealM3allMn Ha

A3bIKe MpOrpaMMHMpOBaHHA BbICOKOrO YyPpOBHA, Y4TO ClelaO BO3MO%KHbIM

SKCIIEPpHMeHTasIbHyO = TIPOBepKY CQPOPpMyNMpOBaHHbIX yTBepxKyeHHi HU
oekTHBHOCTH padoTbI cCaMOayalTHpyroulMeroca KOHTeiHepa aHHbIX H

aITOpHTMa aflaliTHBHOTO K93MIMpylollero KOHTelHepaTaHHBIX C MCIOJIb30BaHHeM

MHTepBasIbHOrO cTaTHCTH4eCKOrO pxya, KOTOpbIii BO MHOrHux cuTyalMax
IIPCBOCXONHT aHHbIe H3BeECTHBIX aJITOPHTMbI NO MpoeHTy Nonayqanwi B KI

BepXHeiiOL|CHKH.

PaOoTa HallvcaHa ACHBIM A3bIKOM, OPOPpMJIeHaJOCTaTOYHO akkypaTHoO. Ho

BMECTE C 3THM MMCIOTCA HEKOTOPBIe HEO4UeTEI.

1) WopmysmposKu jemM | — 5 syume WaTb Kak yTBep2KeHHA, T.K. OHH

NOYYeHbI Ha OCHOBAaHHM aHasiv3a pe3yIbTaTOB BBIYHCJIMTebHOTO

9KCIIepHMeHTAa, 4 He aHaIMTHYCCKHM BbIBOZOM. A PopMyIMpOBKHJIEMM

'

3 u 6 aHbl B Heyzqa4HOPopme.

2) JlonyijeHbI HETOUHOCTH B 3alIMcH MaTeMaTH4ecKHX (bopMy,HalipHMep, B

dopmysie (2.4.4) (13 B aBropedepate) e; MoxeT OnITb 1HO0 BL, mu60

STL, Tora KaK MMeCTCA B BUY, YTO ITO BIIEMCHT OOBEAMHEHHAITUX

MHoxecTB BLU STL, a B dopmyne (2.10.9) BMecto HepaBeHcTBa #

HanucaHo !=. 3amucbh g(c) = {0,,...,0-} (bopmyma (2.4.7) Ha crp. 55 u

dopmyna (2.5.2) Ha crp.55) roBopuxT 0 TOM, 4TO 9TO PYHKUMAOT OFHOTO

apryMeHTa, Tora Kak 3anmMcb g: N x R X R (opmynia (2.5.2) na crp.55)



ompeyenaeT 3Ty yHKUMIO Ka (yHKIHIO OT Tpex apryMeHToB. B

dbopmye (2.10.6) Ha cTp. 64 ynopsqoueHHaa mMocieqOBaTebHOCT

(min',max') _paccmarpuBaerca KaK Ha4aJibHEIii ©CerMeHT

TOCHeOBAaTebHOCTUhe; = (min',max',c;), YTO 3HaKOM

IIpHHaeKHOCTH € O603HaYaTb He KOppeKTHO. »
.

3) Jlonymensi nyTaHuia B OOo3Ha4eHuaX,Tak Ha cTp. 55, 58 ofHa ui Ta xe

dyHkyHa OOo3HayaeTCA PaSHbIMM CHMBOJIAMH (g WMg), a ONMH CHMBOII A

HCHONb3yeTCA id OOO3HAYCHHA pa3HbIX MOHATHM «asITOpHTM

K9IIMpOBaHHA») Ha CTp. 46 HM«apxXHTeKTypa HHMOpMallHOHHOMCHCTeMBI»»>

Ha cTp. 48.

4) He yoctaTouHo 4eTKO ONMcaHO KaK OMpeyesseTcA, YTO BpeMA tsagc

paOorTsIkKoHTeiiHepaHe JOCTHTIO MMHuMyma (cTp. 57).
5) UVHakone, xenaTembHO ObIO Oomee YeTKO yKa3aTb THM 3ayay, WA

KOTOPBIX ajaliTHpy!OUlHiicAKOHTeMHepaHHBIX aeT BBIMIpbII 10

BPeMeHH paorsl, HIM MO pasMepy HCMOb3yeMOiTaMATH.

B wenoM Ha OCHOBaHHH M3y4eHHA WMCCepTalMu, aBropedepata u pador,

omyOsIMKOBaHHEIX[Joranossim J.P. B nmeyaTH MO TeMe JHCCepTallHH, MO%KHO

ClelaTb CileyIoulve BBIBOLBEI:

- TeMa JMCCepTaljMOHHOrO MCCIeCAOBaHHA ABJIACTCA AKTYAIbHOH;
- Hay4Hble NOMOKeCHHA WH BbIBOJLI, COpMyIMPOBaHHbleB WMCCepTalMH,

ABJIAKOTCA OOOCHOBAHHBIMHHMJOCTOBEPHBIMH;

- Cj\eJIaHHble BbIe 3a4Me4aHHA He CHWKAaIOT IeCHHOCTH MpoBexeHHOrO

MCCIEOBaHHA;

- COepxKaHuve aBTopedepata H ONnyONMKOBaHHBIXpaOOTCOOTBETCTBYIOTH B

TOMHOHMepe OTParkaloT COep»xKaHHe TMCCepTalnH.

Ha ocHOBaHHM BbILMIe H3JI0%KCHHOFO C4NTAIO, ITO padoTaTloranosaJlanusia

Pomanoswya «Pa3paGoTKaM MCCIeqOBaHHe MeTOsa H. asTOpHTMoB asarralun

aCCOWMAaTHBHOrO KOHTeHMHepaJaHHbIX», IpeycTaBIeHHy!O Ha COMCKaHve y4eHou

CTeneHH KaHaMyaTa (bu3HKO-MaTeMaTH4eckHxHayk 110 criewMasbHocTH 05.13.17 —

«TeopeTHueckHeOCHOBBIWHQOpMaTHKM»,BBINIONHeHHAaA M0 pyKOBOJCTBOM

WOKTopav3HKO-MaTeMaTH4eCcKUuX, mpodeccopa Aptemospa Muxana

AnaTOuIbeBH4a, COepxKHT HOBOe pellleHHe aKTyaIbHOMHay4HO-mpakTu4eckoii



3aqayH - pa3pa6oTka u vccneqopanMeMerona u aITOpHTMOB aJjaliTaljHv

accCOUMaTHBHOrO KOHTeMHepaTaHHBIX,a TaK %Ke SKCIICpPHMeHTaIbHad MpoBepKa

oekTHBHOCTH ero (byHKIMOHMPOBAHHA,MMeIOT CyIIeCTBEHHOe 3HAYeHMe JIA

cneuMabHocTH 05.13.17 —

«reopeTH4eckHe OCHOBbI MHPOPMAaTHKH»,HB IeOM

COOTBeTCTBYyeTTpeOoBaHHaM1. 9 «[louoxKeHHA O TOpaAKke NpucyxKeHHAyYéHEIXx

cTelleHei», IpebABIeMbIM K KaHMaTCKMM JMCcCepTaliMam, a eé aBTOp,

Iloranos JlaHwm PomaHoBy4, 3aCiyxKMBaeT IpHcyxaenua y4éHo cTeneHH

KaHiufaTa (W3HKO-MaTeMaTH4eCKHXHayK MO cremmanbHoctu 05.13.17 —

«TeopeTHYecKHe OCHOBbI HHMPOPMaTHKM».

OguuMasibHbIitONMOHEHT

1.@).-M.H.,Mpodeccop,

mpodeccop kaderzpsi

HHoOpMallMoHHOKGesonacHocTu

lO3T'y a tac B.I.

Aypec: r. Kypcx, 305040,

yn. 50-net OxraOpa, 0.94

Tem. (+7-4712)-504820
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