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AHOTallisi—B TNpeaCTaBJeHid HAYKOBO-IOCHITHMIBKINA mpamni
aBTOPOM BHPILIY€ThCA 3aJa4a CHHTe3Y QyHKIIOHAIBHOI JIOTIKH
po6orn 6goxky LRU BHyTpimmHBOi Kem-nmaM’siTi HEeHTPaJIbLHOIO
nponecopa NpH yYMOBaxX IPOMaxiB, BJIY4YaHb Ta 3aN0BHEHb
pAAKiB OJIOKYy JaHMX BHYTPIlIHLOI Kell-NMaM’fiTi.AHATI3Y€eThCs
apxiTekTypa MopeJeil Jorikm o0panHs paakiB  cepen
HEJOCTOBIPHUX INEBHOI MHOKMHHM Ui 3alIOBHEHHS Ta JIOTIKH
KepyBaHHsl 3aMillleHHsIM PsAKIB NpPH NOBHIill JocTOBipHOCTI
obpanoi MHOxkHHH OJioky panux. IlpoBoauThesi MiHiMizamis

HEMOBHICTI0O BH3Ha4YeHHWX (yHKIiH, mO0 NepeMHKaIOTHCA:
B'=f(L,B) ofpannsi psiaKieE MHOKMHM cepel JOCTOBIPHHX Ta
dopmyBannst  3mavens 6itis  B,'B,'B," 6moxy LRU 3

YPaxXyBaHHSIM IIONEPeHBOr0 cTaHy mHux OiTiB.B pesyabTari
CHHTEe3y OTPHMaHi MiHIMaJIbHi JIOTiYHi PIBHAHHS, sIKi ONMHCYIOTH
neBHy (yHKIiOHAIBLHY JIOTIKY peanbHoi podorm Oaoky LRU
BHYTDIIUHBOI Ke-MaM’ATi, SIK KOMIIOHEHTH LEHTPAJIBLHOIO0
npouecopa apxirektypu 1A-32.

Abstract—in the presented scientific research work the
author solves the problem of synthesis of the functional logic of
the work of the unit of LRU of the internal cache memory of the
central processor under the conditions of misses, hits and filling
the rows of the data block of the internal cache memory. The
architecture of models of the logic of selection of row among the
unreliable certain set for filling and the logic of row replacement
management with full accuracy of the selected set of data blocks
are analyzed. Minimization of completely and not fully defined
switching functions is carried out : function of L=f(B) and
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function of B*=f(L,B) selecting of sets of rows among reliable and
forming values of bits B,"B;"By" of the LRU block taking into
account the previous state of these bits. As a result of synthesis
minimal logical equations that describe a certain functional logic
of the actual work of the unit of reliability/LRU of the on-chip
cache memory unit as components of the central processor
architecture of IA — 32 are obtained.

Knwuoei cnosa—anzopumm  pseudo-LRU,  ynkyionanvna
n02iKka, 6Hympiuna Kewi-nam’amau, 610k LRU.

Keywords—algorithm of the pseudo-LRU, functional logic, on-
chip memory cache, LRU unit.

I. BCTVYII

[pouecopu 6a3ucy x86 MarOTh TOCHTH BUCOKY HIBHIKO/IIO
BHKOHAHHS OIEpalliii BChOro 3a OJIMH TaKT LUKIY. Bigomo, 1o
30BHIIIHA MaM’ATh HEB3MO31 3a0e3IeuyBaTH JaHi y KOXKHOMY
TaKTi, TOMY JJs TiJBUIIEHHS 3arajbHOi IPOAYKTHBHOCTI
MOTPeOYETHCSI BHYTPINIHS Kell-NaM’siTh, sSIKa TapaHTye JAOCUTh
LIBHJIKE 3BEPTaHHs 0 JaHUX. SIKIIO BCl omeparii mporpamu
BUKOPHCTOBYIOTh BHYTPIIIHI PECYpCH, TOAI IOCATAEThCS i
HAWIIBHUJIKE BUKOHAHHS, OCKUIBKU BCI 3aIIUTH 33J0BOJILHSIOTH
BHYTpIIIHI pericTpu i kem-nam’sitb. OfHAK MpU MpoMaxax B
OIEpalisgX YUTAHHS 1 y BCIX OIepallisgx 3amucy IpoLecopy
JIOBOJIUTHCS 3BEPTATHUCS O 30BHIMIHBOI LIMHH, IO 3HUKYE
MIPOAYKTHBHICTh CHCTEMH. 30KpeMa, B OIEpalisx 3aImuicy y
BHYTPIIIHIO Kell-NlaM’sITh, IPOLIECOp MOKE HAIITOBXHYTHCS 3



POOJIEMOI0 BUOOPY TICBHOTO PsAKA MHOKUHH OJIOKY JTaHUX 33
YMOBU JIOCTOBIPHOCTI BCiX psaKiB. B 1pomMy BHmamky
nporiecop 3ainydae 010k moctoBipHocTi/LRU, dyHKIiOHATRHA
JIOTiKa SIKOTO TapaHTye 0OpPaHHs MEBHOTO PSAAKA MHOXUHU JIS
3aIucy JaHUX3 BUKOPHCTaHHsM aitroputMmypseudo-LRU.

II. TIOCTAHOBKA 3AJJAYI CUHTE3Y BJIOKY LRU

AnroputM pseudo-LRU gie HactymHum yumHoMm. Komm y
LUUKJII YUTaHHS BigOyBaeTbCs MpOMax 1 B  KelI-NaMATh
HEeoOXiHO TepefaTH 3 MaMsTi HOBHH PSAIOK, IPHUXOIUTHCS
o0upatyu ISl 3aMIOBHEHHS OAMH 3 YOTUPHOX PAJKIB MHOKHHH.
SIKmo y MHOXHHI € HeIOCTOBIpHMH psinok (Horo OiT
nocroBipHocTi RiopiBHioe 0), TO UIs 3aIIOBHEHHSI 00MPAETHCS
came 1ieit psaok. Koy % Bel psiiky y MHOXKHHI JIOCTOBIpPHI (BCi
4OTUpU AOcTOBipHOCTI OitM Rwmicsate 1), TO psamgok, 1o
3aMIHIOETBCS, OOHMPAETHCS 13 3ajdydeHHSIM OITIB  30JI0KY
LRU.ITosnaunmo psaku y MHOXKUHI uepe3 Lo, Li,L, Ta L;.
Koxnit MEOkuHI y Onomi LRU Bignorigae tpu 6itu By,B; Ta
B,, xorpi MoamQikylOThCS TpU KOXKHOMY BiydaHHi abo
3aIOBHEHHI HACTYITHUM YHHOM (puc.1) :

® - JKIIO OCTAaHHE 3BepTaHHs Oyio 10 psaka Ly abo Ly, To
o6it By=1, a npu 3BepTanHi 10 paaka L,abo0 L; 6it Bi=0;

® - SKIIO OCTaHHE 3BepTaHHA y mapi Ly-L; Oymo mo
pankal, , To 6iT Bi=1, a npu 3BepTanHi 10 psaka L 6it
B,=0;

® - SKIIO OCTaHHE 3BepTaHHA y mapi L,-L; Oymo mo
pankal, , To 6iT B,=1, a npu 3BepTanHi 10 psaka L; 6it
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Puc. 1. bBnok- cxema anroputmy ncesno-LRU

[II. CUHTE3 3AJAYI AOCIIIJDKEHHA

3rigHo 3 JIOTiKOK (YHKIIOHYBaHHS aJrOPUTMY CTBOPHMO
MTOBHY TAOJIMIFO ICTHHU OOpaHHS MEBHOIO psaKa (eieMeHTa)
BIJIMIOBITHOT MHOYKUHHU OJIOKY JaHuX (Ta0m.1):

TABJIMLS . OBPAHHSI ITEBHOI'O PSJIKAL,
bitu LRU Enement

B, B By L=f(b)

0 0 0 Lo

0 0 1 L,

0 1 0 L,

0 1 1 L,

1 0 0 Lo

1 0 1 Ls

1 1 0 L,

1 1 1 L;

CrpomieHa TaOnuist icTMHH OOpaHHS TIEBHOTO psijiKa
(e;emeHTa) BINNOBIAHOI MHOXHMHHM OJIOKY [aHuUX HaOyze
BUIIAAY (Tl 2):

TABJIMLIS II.  OBPAHHSI ITEBHOI'O PSIIIKAL
bitu LRU Enement
B, B, By L=f(b)
X 0 0 L()
X 1 0 L,
0 X 1 L,
1 X 1 Ls

CkiazieMo BiImoBiaHi kKapTu KapHO 3 METO0 OTpUMaHHS
MJIH® noriunux ¢ynkminL=f(b), mo nepemukaroTtscs, (ae i€
{0,1,2,3}) (puc. 2).

BBy BiBy
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Puc. 2. MiHimi3awis JOriku oOpaHHs psaKiB L

Omxke, JOTiYHI pIBHAHHA OOpaHHS IIEBHOTO psijKa
LBinoBiiHOT MHOKMHH HaOyyTh BUTIIsY (1):

LOZBI&BO,' L]:BI&BO,' LQZBz&BO,' L3:Bz&BO; (1)

3 ypaxyBaHHSIM OTPUMAaHHUX BHILE JIOTIYHHX PiBHIHB (1)

(bparMeHT (QYHKIIIOHAJIBHOI JIOTIKH OOpaHHS IEBHOTO psIKa

Lnabyne Burmsay (puc. 3)
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Puc. 3. Jlorika oOpaHHs eBHOro psijaka L;

CriazeMo TabuuIi IiCTHHM BigHOBICHHs OiTiB BT
Ta6nus icTuHM BigHOBNEHHS 6iTy B') Gyme Takoro (Tabmn. 3):

TABJIMILI 1. BIJHOBJIEHHS BITY By

Paaku muo:xunu | bitu 6ioky LRU
L3 L2 L] L() B() B0+
00|00 0 0
00|00 1 1
0|00 1 0 1
0|00 1 1 1
0] 0 1 0 0 1
0] 0 1 0 1 1
0] 0 1 1 X X
0 1 01]0 0 0
0 1 01]0 1 0
0 1 0 1 X X
0 1 1 0 X X
0 1 1 1 X X
1 0]01|O0 0 0
1 0]01|O0 1 0
1 01]0 1 X X
1 0 1 X X X
1 1 X | x X X

CkiazieMo BiImoBiaHI kKapTu KapHO 3 METO0 OTpUMaHHS
MJIH® noriunnx dyskuiiiB; =f(L), mo nepeMukaroThes, (1€ i
e {0,1,2}) nas CTBOpEHHS JIOTIYHUX PIBHSIHD BiIHOBJICHHS
npanopuis B,'B;'By" .Kapra Kapro BimmoBmenns 6ity By
HaOyne BUnIALy(puc. 4):

368

By' LiLgByg

LsL; . 000 001 011 010 110 111 101 100
oo [afa]t [x &0
01|00 ix x ix xi x x
11| x X ix X ix xi X xi
on| " ]" xxxﬂrlh

Puc. 4. MiHimizawist J0riky BigHOBIEHHS 6iTy By

TakuM 4MHOM, JIOTiYHE PiBHSIHHS BiJHOBJICHHS 3HAYECHHS
6ita By" Mae purnsn (2):

By =L3&L2&BOVLIVLO= L3&L2&BO&LI &LO; (2)

Tabnuis icTuHu BigHOBIeHHs OiTy B,  Habyne BHUrIAmy
(Tabm. 4):

TABJIMLSA IV. BIIHOBJIEHHS BITY B,

Paaku muoxunu | bitu 6ioky LRU
L] L() Bl B1+
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 X
1 1 1 X
Bimnosinna kapra KapHo Oyie takoro (puc.5):
LB
Bi)Joo o1 11 10
Loy [ i1
e—_Ji_1 !
1 0 olix | xi
[ SRR o e T |
Puc. 5. MiHimi3auist JIOriky BigHOBIICHHS OiTy By
Jloriune  piBHsSHHA ~ (opMyBaHHS ~ 3Ha4YeHHS  OiTa

B, 'Burnsmatume tax (3):

" B,'=Li&BvLy= L;&B &L, (3)



Tabnuis icTuHu BimHOBIeHHs OiTy B,  Habyne BHrIAmy
(Tabura 5):

TABJIMLIA V. BIJIHOBJIEHHS BITY B,

Paaku muo:xunu | bitu 6ioky LRU

L3 L2 B2 B2+

0 0 0 0

0 0 1 1

0 1 0 1

0 1 1 1

1 0 0 0

1 0 1 0

1 1 0 X

1 1 1 X

Bimnosinna kapra KapHo Oyae taxoro (puc.6):

L2Ba
B: Joo o1 11 10
L: o[ rr“ﬁj"f’:
Yo o x| =l
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Puc. 6. MiHimi3alisi JIOTiKK BiTHOBJICHHS OiTy B,"

TakuM 4MHOM, JIOTiYHE PIBHSHHS BiJHOBJICHHS| 3HAYEHHS
6ita B, Mae Burian (4):

T B, =L;&ByvL,= L;&B,&Ly;(4)

Omxe, (parMeHT (DYHKIIOHAJIBHOI JIOTIKU BiJHOBJICHHS
6itis B, B, 'B," nabyne Burnsny (puc. 7):
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Puc. 7. Jlorika BigHoBienus 6itie B, B, By’

[Moemnyroun orpumai (parMeHTH (YHKLIOHAIBHUX JIOTIK
00paHHs TIEBHOrO psaka L;Ta BiJHOBJICHHS OITiB B,'B,'B, B
€IMHUH CHHXPOHHUH 1M(pPOBHH aBTOMAT, Ji¢ B SKOCTI
CHHXPOHHUX €JIEMEHTIB IamMATi ais O6itiB B mpomonyooThes
CHUHXpOHHI D-Tpurrepy, a B SIKOCTI CHHXPOCHUTHAIY — CHI'HAJ
3anmucy/untanHs  W/R, oTpuMaeMo CXeMOTEXHIUHE pillleHHs
6noky LRU BHyTpinHbOI Kem-mamsTi (puc. 8):

369

o I
= T " -
k1
iz ﬁ[h\t o fill) L_l[}utTur il H(}u‘l o fill)
e [T T
!F i ]
oy ol TIE
Eo

. | &

T
&

— |

Puc. 8. CxemorexHiuHe pimeHns 6ioxy LRU

CxemorexHiuHe pimenHs Onoky LRUd¢yHkiionye
HACTYITHUM YHHOM: IPOLIECOpP, BUKOHYIOUYH CBOI LUK, B
TIepIy Yepry apecHO 3BEPTAETHCS 10 BHYTPILIHBOI Kell-
ma’MsATi MO IHCTPYKIIi Ta oOmepaHau Yy BHIJIII
nocniioBHUX 16 OaiitiB. Dikcyloun momiro mpomaxy y
BHYTPIIIHIN  KemI-ma’msiTi, Ipolecop iHililoe CBil
IIMHHUH iHTepdeiic Ha MUK 3BEpTaHHs 10 CErMEHTY a0o
CTOpIHKH KOJY 3 METOI0 PO3TAallyBaHHS B aJPECOBAHOMY
PSAIKY TIEBHOI MHOXKUHH 4eproBoi 16 OaiTHOI mopiiii, ane
HAIITOBXYETbCS Ha (PaKT IMOBHOI JIOCTOBIPHICTI PSIKIB
obpaHoi MHOxwuHH. [Ipolecop Bupimiye 1o mnpodiemy,
aktuByroun Onox LRU. AxtuBHa (yHKIliOHaJIBHA JIOTiKa
6noky LRU, moknmanatounce Ha anroput™m mnceno-LRU
3aMillIeHHs PSIIKIB, TOYHE PUIMAaTH PIillIeHHS [IPO 3aITkc
y HaliMEHII HEeIIOIaBHO BUKOPUCTAHUN PSAOK MHOKUHH 1
nepiIuM Ha 4ep3i crane psaok LO, mpo mo cBiguutume
BMicT 0iTiB B,;BB(y=000, OCKiBKM OCTaHHIM PIIICHHIM
(GYKIIOHAMBHOI  JIOTIKM  OJIOKY JTOCTOBIPHOCTI  OYI10
obpanns psaka L3. Hactynnuit npomax mpomnecopa mpu
3BEpTaHHI N0 O0OpaHOi MHOXHHHM OJIOKY JaHHX
BHYTPIIIHBOI ~ KEII-MaM’ATi  CIPUYMHHUTH  PIlICHHS
¢yHkiionanpHOi Jorikk 010ky LRU mpo oOpanHst st
3amucy y psAaoxk L2, mpo mo CBIqYUTHME BMICT OiTiB
B,BB¢=011, sixuii yTBOpHThCA Ha TiJACTaBi 3BEpPTaHHI
nonepenHbo 10 psaaka LO Ta momepeaHporo craHy OiTiB
B,BBy=000. [ami, y pa3i mpomaxy, (yHKIiOHANBEHOI
noriku Onoky LRU mnpuiime pitneHHst Ipo oOpaHHS [UIst
3amucy psAgok L1, mpo mo cCBiguuTHME BMICT OiTiB
B,BB=110, sixuii yTBOpHThCA Ha IiJACTaBi 3BEpPTAaHHI
nonepeaHbo 70 paaka L2 Ta momepeaHporo craHy OiTiB

B;BB(=011. TIIpomax HacTymHOro IHKIY 3BepTaHHA
mporecopa A0 o0paHOi MHOXHHM  OJIOKY — JaHUX
BHYTPIIIHBOI  KelI-aMm sATi3MYCHTh  (DYHKIIOHAJIbHY

noriky 61oxky LRU npuitHATH pilieHHs npo oOpaHHs JUis
3amucy psAaka L3, mpo Io CBigYUTHME BMICT OiTiB
B,BB=101, sixuii yTBOpHTHCA Ha IiJACTaBi 3BEpPTAaHHSI
nonepeaHbo 10 panka L1 Ta momepenHporo crany OiTiB



B,B|Bp=110. lVmoBipHicHa acCHHXpOHHa AaKTHBHICTh
curHany FLUSH# 3HOBYy mnepeTBOpUTH BMICTh OJIOKY
JIAHUX BHYTPIIIHBOI KEII-aM’aTi Ha HEJOCTOBIpHHH 1

LUUKJIM  3alOBHEHHS Ta 3aMillleHHS PSIKIB  3HOBY
MOBTOPATHCS. B3arani icHye Tpu BapiaHTH OYHUCTKH
BHYTPIIIHBOI  KelI-1lam siTi, o0  NEepPEeTBOPIOIOThH

JIOCTOBIPHUM BMICT IICBHOTO PSIIKA BiIIOBITHOT MHOKHHU
OJIOKY IaHUX B HEIOCTOBIPHHIA:
- BIUIUB BXIJHOIO CHTHAIY OYHCTKH BHYTPIIIHBOI
kemr-rmam’ sti FLUSH#,
- IUKJI OYMCTKH KeIll-T1aM’sITi;
- IUKJI 3BOPOTHOT'O 3AIHMCY Ta OYUCTKH KeIlI-TIaM ’sITi;
Crig moaaty, 1o IUKJI OYMUCTKY Kell-11aM’sITi BUKOHYE JIBi
Iii: TIEpEeTBOPIOE YBECh BMICT BHYTPIIIHBOI KEII-TIaM’sTi B
HEJIOCTOBIPHUH 1 3aIUTY€E 30BHIIIHIO KEII-TIaM’SITh OrOJIOCUTH
Bech 11 BMiCT HemocToBipHMM. [IpM YoMy 30BHIIIHA Kemn -
mam’siTh He ITOBMHHA 3alUCYBaTH ii BMICT B OCHOBHY HaM’sITh
mepen ounctkor. Iledt mukn imimiroe komanma INVD
(INValiDatecache). Ilukia 3BOPOTHOrO 3allUCy Ta OUYUCTKU
KelI-laM’sITi  BUKOHYE TpH [ii: IEpeTBOPIOE YBECh BMICT
BHYTPIIIHBOI ~ KeUI-MaM’sITi B HEJOCTOBIPHU, 3aluTye
30BHIIIHIO KEII-IaM’ATh 3aIIUCaTH BECh JOCTOBIPHIi ii BMICT B
OCHOBHY TIaMm’siThb (3[ificHMUTH 3BOpOTHHII 3amuc abo
BUBAaHTA)XEHHs) Ta 3alUTye 30BHIIIHIO  Kell-am siTh
Or'OJIOCUTH BECh ii BMICT HEJIOCTOBIPHUM MicCJIs 3BOPOTHOTO
3amucy. Jlanwmii iHimiroe komangza WBINVD  (Write-
BackINValiDatecache).

IV. PE3VJIbTATU JIOCIIJIXKEHHSA KOMITIOTEPHOT
MOJEJII BJIOKY LRU

OcTtatoyHa  KOMII'IOTEpHa Monenp Omoky LRU
BHYTPIIIHBOI KEII-NaMsITi MPOLECOPHOrO sApPaBiATBOpEHa Ha
PHUCYHKY 9.

Bt
Vi s

Ole|d &

[

Puc. 9. Komn’torepra mozens 01oky LRU

CuHTe30BaHa MOJIENb (DYHKIIIOHATIBHOT JIOTiKH 6J101<y LRU
BHyTplIJ_IHI)OI KeII-TaMsITi TPOLIECOPHOTO SIAPA € OpI/IFIHaJ'H)HI/IM

pilIeHHsIM TIOCTaBNIeHOi 3afadi. B mpomeci mocinimpKeHb
orpumanoi  mozeni  momyns LRU B cepemoBuimi
KOMIT'FOTEPHOT0 MOJEIIIOBAHHSA EWBS1 20;[ep>I<aHi

pe3yJ'H)TaTI/I y BI/IFJ'IHI[I zuarpaM JaCy Ta 3Ha4YCHb JIONYHUAX
aHaJ'I13aTOp1B IS YiTKO Bl[[TBOpIOCTBCSI IICBHA HOCJ'IIZ[OBHICTL
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BiIHOBJICHb 3Ha4YeHb OiTiB B,B{B,: 000,011,110,101 (0,3,6,5)
TIPY KOXKHIH aKTUBHOCTI cUrHaiy 3anucy W/R, 1o Biamnosizae
BIIy4eHHIO a00 3amoBHeHHIO psakis L0,L.2,1.1,L.3 BiamoimHOi
MHOXHHHA OJIOKY JaHMX Kell-am’sTi. Y pas3i mpomaxy, 3
ypaxyBaHHSAM BHUIIEC HABCICHUX BiJTHOBJICHb 3HAYCHbL OITIB
B;B{Bj,Ha TOTOYHOMY IWMKIII 3aIOBHCHHS PsIKa 32 YMOBU
nocroBipHocTi  Beix  psaakiB  (R3RoRRp=1111), axruBHMi
Moaynb LRU Bxke Mae pimeHHs npo oOpaHHS psaka st
3aIIOBHCHHS JAHUMU BHACIIIOK r[or[epez[Hix BIydCHb T4
3aIlOBHEHB, & HOro (byHKHlOHaJ'H)Ha JIOTiKa HAITPHKIHIT UKLy
BXKE TOTye TMEBHUM psamgok Li i1 HACTymHHMX IMKIIIB
3BepTaHHsA. Ciix 3a3HAYUTH, 10 BHACTIJOK CHHTE3Y
¢dyukiionanpHoi yoriku Momyist LRU, cranu 6itie B,B;By:
001,010,100,111 (1,2,4,7) MaTeMaTHYHO  CIIPOCTOBaHI
amaparoM rpagiuHOro MeToy MiHiMi3alii anreOpH JIOTiKy, 110
BIIBiYi 3MCHIIYE YACTOTY BUKOPHCTaHHS OJHOIO W TOrO K
pAAKa JUIs 3aTIOBHCHHS.

BUCHOBKHI

Cy4acHi JpKepena KOMIT'IOTEPHOI JIITEPaTYypHd JOCHTh
CTPUMAaHO BHCBITJIIOIOTh anapaTHi pIOIEHHS KOMIIOHEHT
MIPOLIECOPHUX sIZIEp Ha PiBHI KOMIT IOTEPHUX CXEMOTEXHIKH Ta
noriku. el ¢pakT TopKaeThest 1 Takoi KOMITIOHEHTH, SIK MOAYJIh
LRU BHyTpiIIHBOI Kell — mam’aTi Ta acoLiaTUBHOTO Kell —
Oydpepa CTOPIHKOBOrO TEPETBOpEHHA. SIK MpaBWIO B
JITEpaTypi 111 KOMIOHEHTa HPOLIECOPHOT'O Spa OMUCYETHCS Ha
PIBHI apXiTeKTypH.

IIs oOcraBuHa HaguXHyJa aBTOpa, BHKOPHUCTOBYIOUH
MaTeMaTUYHHUH amapar KOMIT FOTEPHOI JIOTIKH, CHHTE3YBaTH
MOJynb jgocroBipHocTi, 6ok LRU 3 amropurmMom pseudo —
LRU Ta Ha mincraBi OTpUMaHUMX MiHIMAJIbHUX JIOT1YHHX
PIBHSHB OTPUMATH IT€BHE CXEMOTEXHIYHE PillICHHSL.

3a CXEMOTEXHIYHUM PpiTICHHSIM B CepeIOBHIIT
KoMIT'foTepHOro MonenoBanHs EWB512 Oyma moOymoBana
KOMIT FOTepHa MOJIEJIb Ta JIOCHIPKEeHa KOMII IOTepHa JIoTika ii
(YHKIIIOHYBaHHSL.

[pencraBneHa Ta gociipKeHa KOMIT I0TEpHA MOJIENb OJIOKY
LRU ckmagae amprepHatuBy icHytounmMm Oxokam LRU
peanbHUX IporecopiB  apxitektypu [A-32 Ta cTBOpIOE
KOHKPETHY CXEMOTEXHIYHy YsBY MpO JOCHUTH aOCTpakTHY
apXITEKTypy MPHUCTPOIO.
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