3anoMumnHatroLime ycTponcTBa



CnocoOoM, WId PeKHMOM aJpecanuy Ha3bIBalOT
IPOLCAYPY HAXOXKACHUS OIEpaHa ISl BRIIOIHIECMOMN
KOMaH/ipl. ECclIM KoMaHa KCIIOJIB3YET JIBa ONepaHia, TO JJIs
KaKJI0TO M3 HUX JIOJLKEH OBITh 3aJaH COCO0 aagpecalluH,
IpUYEM Pe;KUMbI AIpecallui MEePBOro U BTOPOIo
olepaHaa MOI'yT KaK COBIAaTh, TAK M Pa3JIN4YaThCsl.
Onepanbl KOMaHJbl MOT'YT HaXOAUTHCS B Pa3HBIX MECTaX:
HEIOCPEJCTBEHHO B COCTAaBE KOJla KOMAaH/Ibl, B KAKOM-JIM0O
pETUCTPE, B SUCHKE MaMsITH; B IIOCICIHEM ClIydae
CYLIECTBYET HECKOJIBKO BO3MOXXHOCTEN YKA3aHUSA €TI0
agpeca. CTporo roBopsi, CooCoObI aagpecaliy IBISIOTCS
3JIEMEHTOM apXUTEKTYPHI IIPoIeccopa, OTpaxas
3aJ10)KCHHBIC B HEM BO3MOKHOCTH ITOHMCKa onepangoB. C
APYTroil CTOPOHBI, pa3IUYHbIC CIIOCOOBI aJpecalun
OnpeIeICHHBIM 00pa30M 0003HAYAIOTCS B SI3BIKE
acceMOJiepa U B ’TOM CMBICIIE SIBJISIOTCS Pa3JieioM SI3bIKa.



PerucrpoBasi agpecanusi. Onepasy (OalT UM CIOBO)
HAaXOJHUTCS B PETUCTPE. ITOT CIOCOO aJpecany NPUMEHAM
KO BCEM IIPOrpaMMHO-aAPECYEMbIM PETUCTPaM IPOIECCOopa.
Henocpencrennas aapecanusi. Onepan (0alT uiu
CJIOBO) YKa3bIBACTCSI B KOMAH/IE U MOCJIE TPAHCIISALUU
IIOCTYHAET B KOJI KOMAH/Ibl; OH MOXKET UMETh JIFOOOK CMBICII
(aucino, aapec, kog ASCII), a Takke OBITh IPEICTABIICH B
BUIE€ CUMBOJIHNYECKOIr0 0003HAUYCHU.

BaXHbIM IPUMEHEHHUEM HEMMOCPEACTBEHHOU aapecaliuu
SBJISIETCS TIEPECHIIKA OTHOCUTEIBHBIX aJpeCOB (CMEIICHU ).
YToOBI yKa3aTh, YTO peYb UJAECT 00 OTHOCHUTEILHOM aJpece
JAHHOM STYEMKH, a HE 00 €€ COACP>KUMOM, HCIIOJIb3YETCS
omnucareib onset (CMEIICHUE):

Ipsimasi aapecanus naMaTH. AIPECyeTCs NaMsaTh; aJIpec
SYCHUKM MaMsTHU (CJI0Ba MK 0aiTa) yKa3bIBaeTCS B KOMaH/IE
(OOBIYHO B CUMBOJIMYECKOM (POPME) M MOCTYIIAET B KO/
KOMAaH/IbI:



Mo opraHnsauumn namatb M.6. CTpaHN4YHOMU

B coBpeMeHHbIX cxemax yrnpasfieHUsa NaMaTbio He
NPUHATO pa3mMeLlaTthb NpoLecc B onepaTuBHON NAMATH
OAHNM HEMPEpPbIBHbIM BITOKOM.

B camom npocTtom 1 Hanbonee pacnpocTpaHeEHHOM
clly4ae CTpaHU4YHOU OpraHu3auum NnamMAaTU Kak
riormn4yeckoe agpecHoe NpPoCcTpPaHCTBO, Tak U
domanveckoe npeacTaBnATCA COCTOALLMMU U3
HabopoB ONTOKOB UMK CTPaHUL, OANHAKOBOIo
pa3mepa. lNpn aTom obpa3yroTcs norn4yeckue
CTpaHuUUbl, a COOTBETCTBYHOLLUE eAUHULbI B
domnsnyeckon namMaTn Ha3bIBaOT PU3NYECKUMU
CcTpaHuUaMU UNu CTPaHNYHbIMU Kagpamu . CTpaHnubl
(M cTpaHMU4YHbIe Kaapbl) UMeT (PUKCUPOBAHHYIO
ANNHY, OObIYHO ABMASAKOLWYIOCA CTENEeHbIo Y1Ncna 2, u
He MOryT nepeKkpbiBaTbCH.



Jormaecknii anpec

. (CMemeHne BHYTPH BUPTYATLHOT
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CermMeHTHaA N cerMeHTHO-CTPaHUYHas
opraHu3auumsi namsaTu

CermMeHTbl, B OTNIUYME OT CTpPaHUL, MOTYyT UMETb
nepemMeHHbIn pa3mep. [1pn cermMeHTHOW opraHmM3aLun
BUPTYyanbHbIW agpec ABNAeTcs ABYMEPHbLIM 1 COCTOUT
13 ABYyX Nosien — HoMmepa cerMmeHTa U cMeLleHnd
BHYTPW CErMeHTa.

ITornyeckoe agpecHoe NpocTpaHCTBO — HAbop
CermMeHToB. Kaxablh CErMeHT UMeET UM4, pasmMmep u
apyrve napameTpsbl (YpoBeHb NpUBUMIETUN,
pa3peLleHHbIe BUObl 0OpalleHuin, donaru
npucyTcTeugd). B otnnyme ot cTpaHNMYHOU CXeMb, rae
Nnonb3oBaTeSNb 3a4aeT TONMbKO OAMH agpec, KOTOPbIN
pa3buBaeTca Ha HOMEpP CTPaHWULbI N CMELLEHNE
npo3padHbIM A1 nporpaMmmmcTa obpasom, B
CEerMeHTHOMN CXeMe Mnosib3oBaTesb cneunununpyer
KaXObl agpec AByMSA BENUMYMHAMU: UMEHEM CEerMeHTa



Jdormvecknii aipec
Homep cermenta s CMEemeHNe BHYTPH CerMenTa

Tabauua deckpunimopos

ATpnOyTH | Afpec Hayala CcerMeHTa

I Duznyeckmit aapec
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[Tpy CerMeHTHO-CTPaHNYHOU OpraHn3auum NnaMmaTu
NpoucxoanT ABYXYPOBHEBAA TpaHCNALUA BUPTYanbHOro agpeca
B (pm3mndeckuin. B aTom cnyvae normvyeckmn agpec CoOCTouT U3
TPeX Nonen: Homepa cermeHTa JiorM4yeckom namsaTn, Homepa
CTpaHWLUbl BHYTPU CETMEHTa U CMELLEHNSI BHYTPU CTPaHULbI.
COOTBETCTBEHHO, UCMOMb3YIOTCA ABE Tabnuubl OTODpaXKeHns —
Tabnuua cerMeHToB, CBA3bIBatOLLast HOMEP CErMEHTa C
Tabnuuen cTpaHuu, 1 oTaenbHaga Tabnuua CTpaHuy, Ans KaXxaoro
cerMeHTa.



Jornvecknii aapec
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CTekoBas namMATb NMosiyvymnna Lnpokoe
pacnpocTtpaHeHne. Ho yacto paboTa CTEKOBOMN NAMATH
amMynupyetcda B oCHOBHOU namMaTn IBM: ¢ nomoLlbio
nporpamMmm onepawumnoHHON CUCTEMbI BblOENsSEeTcs YacTb
namMATK noA ctek (B IBM PC anga aTou Lenu BblaendeTcd
64 KbaunTa). CneunanbHbIN PETNMCTP MUKpOMpoLieccopa
(yKazaTenb cTeka) NOCTOAHHO XpaHUT aapec ayeunku Orl,
BbIMNONMHALWEN PYHKLUUN BEPLUNHLI CTEKA. UTeHue yncna
BCeraa npou3soanTCcA U3 BepLUNHLI CTeKa, Nnocrie Yero
yKasaTernb CTeka U3MEHAETCA U YKa3blBaEeT Ha
oyepenHyr A4enKy CTEKOBOU NaMATU (T.e. PpakTU4eCKH
CTEK OCTaeTCHA HEMOABUXHbIM, a NepemMeLLlaeTcs
BepLunHa cTteka). [1pn 3anncu yncna B CTeK cCHa4vana
HOMep A4YenKn B yKasaTene cteka moandunumpyeTtcsa Tak,
4YTOObI OH YKa3biBall Ha O4epeaHY0 CBODOOHYIO AYENKY,
nocne 4yero nNpon3BogMTCS 3annucb Ynucna no aTomy

appecy. Takas paboTta ykasatens cteka no3sonser
DEANMINRORATRKR NMDAHIINAO «TNTAEADRKIM ROlILIANT — OQOcneandiAn



[MTnockas n MHOrocerMmeHTHasa Mmoaenu NnamMmsaTu
[1lpocTenLuen opraHmnsaumen namaTm B 3aLmLLIEHHOM
pexnme ABMNSIETCA NJIOCKasa Mmoaernb NamMsTU: BCH
namMsaTb NpeacTtaBnsaeTca egMHoOn NMHENHON
nocnegoBaTernibHOCTbIO DanT. OTO KNaccu4yeckas
peanunsayms oH-HEMMaHOBCKON apXUTEKTYpPbI - 30eCb
XPaHATCA U AaHHbIEe, N KOAb!.



[1pOTMBONOMOXXHOCTbLIO NITOCKOWU Moaenu
SIBMSIETCA cCerMmeHTUupoBaHHas 3alMLLeHHan
MoAerib NaMATU 454 3aLlULLEHHOIo pexxnma
paboTbl Npoueccopa. PacnpegeneHmnem namaTu
Begaet OC. [lamaTb B 4aHHOM criy4yae cocTouT
N3 HE3aBUCUMBbIX CErMEeHTOB. Kaxxaou
nporpamMmme B rtobom MOMEHT NMpeaocTaBrsieTCs
CErMeHT Koga, CErMeHT CTeKa U 0 YETbIPEX
CermMeHToB AaHHbIX. CermeHTbl BbIOMparoTCcs
cenektopamm u3 tTabnuu, nogrotorneHHbix OC.



Kaw-namaTtb — 9170 cBepXbbIiCTpasa NnamMsaATb UCMOSIb3yeMas
NpoLieccopom, a9 BPEMEHHOIO XpaHeHUsA OaHHbIX, KOTopble
Hanbonee 4acTo UCMOSb3YOTCA.

Kal-namMaTb NOCTPOEHa Ha Tpurrepax, Kotopble, B CBOKO
oyepenb, COCTOAT U3 TPAH3NCTOPOB.

[ NaBHOE NPenMyLLECTBO TaKOW NaMATU — CKOPOCTb.
Pa3melleHa oHa, Ha caMOM KpucTtanne npoweccopa, 4To
3Ha4YUTENBLHO YMEHbLUAET BpeMS AOCTYrMa K HEN.

[ MaBHOE Ha3Ha4YeHue KaLW-NamsaTu — 3TO XpaHEHME OaHHbIX,
KOTOPble YacCcTO UCMNONb3YyTCA NpoueccopoM. Ko aBnaeTtcd
bydoepom, B KOTOPLIN 3arpy>katoTcsa JaHHble, U, HECMOTPSA Ha ero
HebonbLLION OOBLEM, (OKOS0 4-16 MBanT) B COBPEMEHHbIX
npoLeccopax, OH AaeT 3Ha4YnUTENbHbLIN NPUPOCT
NPON3BOANTENLHOCTU B NHOOBLIX MPUITOXEHUSIX.



CoBpeMeHHbIe NPOLEeCCOPbl, OCHALLEHbI K3LLeM, KOTOPbI
COCTOUT, N3 2 —yX U 3-€X YpOBHEN

Kaw nepBoro ypoBHSA (L1) — Hanbonee 6bICTPbIN YPOBEHb K3LLI-
namsTu, KOTOPbIM paboTaeT HaNpPsIMyKO C AAPOM npoLeccopa,
bnarogapsi SToMy NAOTHOMY B3aUMOOENCTBUIO, AaHHbIN YPOBEHb
obnagaetT HaMMeHbLUM BpeMeHeM AocTyna 1 paboTaeT Ha
yacToTax brnmnaknx npoueccopy. Asnsaercsa oycdepom mexay
NPOLEeCCOPOM U KI3L-NaMATbI BTOPOro YPOBHS.

Intel Core i7-3770K. [JaHHbIV NpoLeccop ocHaLlleH 4x32 Kb kaLu-
namsTn nepBoro ypoBHS 4 x 32 Kb = 128 K6. (Ha kaxkgoe aapo no
32 Kb)



Kaw BTOpOro ypoBHSs (L2) — BTOpon ypoOBEHbL bornee
MacLUTabHbIN, HEXENN NepBbI, HO B peayrnbsraTe, obnagaer
MEHbLUNMUN « CKOPOCTHLIMMN XapaKTepuUcTuKammy.
COOTBETCTBEHHO, CIYXUT BydoepomM Mmexay YpoBHEM L1 u L3.

Core i7-3770 K, TO 30eCb OOBbEM KI3LL-NaMATU L2 cocTaBnsaeT 4x256
K6 =1 MO.

KoL TpeTbero ypoBHS (L3) — TpeTUN YPOBEHb, ONATbL XXe, bonee
MealleHHbIW, HeXXenun aea npeablaywmnx. Ho Bce paBHO OH
ropasno obIcTpee, Hexenun onepatneHaa NnamMaTb. OOBbEM Kalla
L3 B i7-3770K cocTtaBngaet 8 Mbaunt. Ecnu aBa npeabiayumx
YPOBHSA pa3genarTca Ha Kaaoe a4p0, TO AaHHbIN YPOBEHb
ABNsieTCa 00LWKMM Ansa Bcero npoteccopa. [NokasaTtenb J0BOSIbHO
CONMMAHbIN, HO He 3a0bnayHbIn. Tak Kak, K npumMepy, y
npoueccopoB Extreme-cepuu rno Tuny i7-3960X, oH paBeH 15M0, a
Y HEKOTOPLIX HOBbLIX NPOLIECCOPOB Xeon, bonee 20.



NocTossHHaA namMATb nporpammupyeTcs npu narotosneHuu MK,
BO BpeMs paboTbl UCMOSIb3YETCH TONBKO B PEXNUME YTEHUSA U
XpaHUT nporpammy TectupoBanus K npu BKNOYEHUN NUTaHUS,
a Takxe gpauveepsbl ynpasneHua mogynamu K (BIOS), T.e.
00paboTuMKK annapaTHbIX U NPOorpaMMHbIX NpepbiBaHU BIOS.
Mukpocxembl [13Y nmeroT 6anToByto CTPYKTYPY (EMKOCTbIO OT
16 KbanT oo 256 Kbant) n pasgenstorcs Ha [3Y koTopble:

* MPOrpamMmMmpyroTca Npm nx NponsBoacTBe (Hanbonee
aelleBkle);

* MporpaMmmMupyroTCa crneuuanbHbIMU YCTPONCTBaAMMU
(NporpammaTopamm);

* nepenporpammupyemsble MN3Y (MNMN3Y) c ynsTpadpmonetoBbim
CTUPAHMEM, KOTOPbIE MPOrpaMmMUPYOTCHA NporpamMmMaTopom,
HO €CTb BO3MOXHOCTb CTUpaTb MHOPMaLMIO NyTEM
00Ny4YeHUs MUKPOCXEM YNbTPaPUONETOBLIMU NydamMmn aOns
NOBTOPHOIO NPOrpaMMmnpPOBAHMUS.



dnaw-namMaTb - 0CoObIV BN 3HEPrOHE3ABUCMMOM
nepesanncbiBaeMoun NonynpoBoAHUKOBON NAMATH.

OHeproHesaBncumasl - He Tpebytoulas AoMoSTHUTESNTbHOM
QHEprnn anga XxpaHeHus1 AaHHbIX (AHEPrna TpebyeTcst TONbKO
ans 3anucum).

[Nepe3anucbiBaemas - gonyckawuiasa usmeHeHne
(nepes3anncb) XpaHUMBbIX B HEN JaHHBbIX.

[TonynpoBogHWKoBas (TBepaoTenbHaga) - He coaepXxallas
MEXaHMNYECKN OBMXKYLLIMXCS YacTen (Kak ODbIYHbIE XXECTKMNE
ONCKU nnun CD), noCTpoeHHaa Ha OCHOBE MHTerparbHbIX
MUKpocxeM (IC-Chip).



« BupeokapTta ssBNseTcs, No CyTu, «KOMIMbIOTEPOM B
KOMIMblOTEPE», TO Y HEE ECTECTBEHHO MMEETCS N CBOS
Buaeonamsitb, Kotopas iBNAETCA OQHOMN N3 €€ OCHOBHbIX
cocTaBnsalWmMx. 3agaya BugeonaMmaT— 3anomMmHaTb
BMaeogaHHble. BugeonamsaTtb urpaet porb HEKOro KagpoBoro
bydepa, B KOTOPbIN HaNpaBnATCA BUAEOAAHHbIE, ANS
AanbHENLLEro CYUTbIBAHUA U 00paboTkn nx rpadonyecknm
NMPOLIECCOPOM, TaKKe 30ECb XPAHATCHA TEKCTYPHbI.

« Ecnn no ceoemy HaszHayeHuo BuaeonamsTe HanoMMHaeT
ornepaTuBHYIO NamMsTb, TO NTOMMYHO, YTO U NapameTpbl
(XapaKkTepUCTUKKN) Y HUX ByayT BeCbMa CX0XU. OCHOBHbLIMMU
XapakTepucTuKkamum 3gecb oyaeT nponyckKHas
CMOCOOHOCTb WNHbI NAMATU, TUN BUAEONamMATHU, OO bEeM
BuageonamMsitm U NaTeHTHOCTb.



1. MNponyckHasa cnocoBHOCTb LLMHBI MaMSATU:

[TponyckHas crnocobHOCTb LWNHbLI NaMATU onpeaensieT
KONMTMYECTBO NnepeaaBaeMbIX JaHHbIX B €AUHULYY BPEMEHM.
OHa onpegensieTcs paspaaHOCTbIO LUMHbI M TAKTOBOW
4yacToTOM paboTbl NAMATMW.

2. Tvn Bngeonamsatn:B coBpeMeHHbIX BUaeoKkapTax
ncnonbadyercda Tun namat GDDR5

3. O6beM BngeonamsaTn: (128M6 — 1 [6)
4. JllaTeHTHOCTb:

JlaTeHTHOCTb — 3TO BpPEMSI BbIDOPKM AaHHbIX N3 NaMATH, YEM
MeHbLLE AaHHbIA NapaMeTp, TEM Nydllle, TaK Kak He byayT
HabnogaTbCA 3HAYMTENbHbIE 3aAePXKKN NP obpaLLeHnn K
namMsTn. Y coBpeMeHHbIX BUOEOKAPT NaTEHTHOCTb CXEM
NnamMsaTN COCTaBNAET MeHee 1-2 HC.



