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«Crena namaTu» (memory wall)
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http://www.cs.virginia.edu/stream

YckopeHHe JOCTYIIOB B ITAMSITh

* bbiIcTpoe, HeboNbLLIOE XpaHUNULLE
* [Ipo3payvHo ansga ISA

* XpaHNT HeJaBHO UCMOJIb30BaHHbLbIE
NaHHbIe, a Tak)Xe npwunerakwuine K
HUM B10KIN
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Bpewmentias JlokanpHoCTs (locality) maHHBIX
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PeanpHBIe cucTeMbl

Nehalem EX
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I[louck B Ko11Ie
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Data

\CMP/\CMP/iCMP/iCMP/
|
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ACCOILIMaTUBHOCTbD

[Mpamoro [AByxnyTeBon
oTobparkeHus

]

\CMP/\CMP/

[TONTHOCTBIO aCCOUMNATUBHbIN

\CMP/\CMP/\CMP/\CMP/\CMP/\CMP/
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CoOBITHSI MPH MOMCKE B KIIIIe

BHellHNe
YTeHune - nonagaHue
YTeHne - npomax
3anncb - nonagaHune

3anncb - NpoMax

BHYyTpeHHUNe

e [lonck - Tar He
HanaeH

* [lonck - pnar V
CHAT

« lobaBneHue - HeT
csobooHOM
AYenNKUn
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Ko u pusndeckue/BUpTyaibHbIE aZipeca
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Ka1mum MHCTPYKIMU U JaHHBIX

Fetch g ) Load/Store
vy A J
IC ooy DC
o3y
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MHoroypoBHeBbI€e K31IHU

« OONH YPOBEeHb K3Llla nmMmeeT
orpaHun4eHund no
eMKOCTWU/CKOPOCTH

 PelleHne - nepapxmyeckasa cumcrtema

 K3LWIW BbICOKNX YPOBHEN NMEIDT
6osibLLYIO EMKOCTb U DosbLUee
BpeM4 3aepPXXKU
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MHoroypoBHeBbI€e K31LIU
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[lonTHUKU 3arIMCh B IIaMSAThH

* WT (write through)
 WB (write back)

* WA (write allocate)

« WC (write combined)
* UC (uncacheable)
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Kbiiu B MHOTOIIPpOLUECCOPHbBIX CUCTEMAX

* B KayecTBe K3LNPYIOLNX areHTOB BbICTYMatoT
LIIMY/apyrmne ycTtponctea, nmewwme DMA

* McnonHawwmmcs nporpaMmmamMm Heobxoammo
NMeTb “KOHCUCTEeHTHbIN” BUA Ha NMaMsATb

* OH obecne4ymBaeTcs “nogornaabiBaHneM” B
Yy>XXMe K3Wun/aBHbIMU rnepegadyammym coobLueHmnn

N onpenenseTcs NPoTOKOSIOM KOrepeHTHOCTH
CUCTEMBI
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KorepeHTHOCTH

CPU
Appec
OxaabbccdO 0x15 0x12 ##t##
Oxaabbccel
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MectHOE uTeHUE

.

Exclusive

MecTHas 3anuch

;
-

VYnanéaHoe yreHue

[
>

VYnanéuuas 3anuch

Modifiedj
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Cumynsauus

* Ina dyHKUMOHANbHbIX MOodeneun
Ha/in4yne K3wa Heobsa3aTeNbHOo

* MopgennpoBaHune Kaen 3amennsaeT
CUMYIALINIO Ha MOPAOKN
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«HecTHOE» MOZETUPOBAHME

* [Ipamaga peannsauymnga moaesin no cneundpukauymm
* [lapamMmeTpunsyembie MoLOesNNn:

e KONM4YecTBO JIMHUN, X EMKOCTb

* ACCOLMATUBHOCTb, MOJINTUKN BbITECHEHNS,
WB

* 3a4ep>XXKu onepaynmn
* CoednHeHMsa Cc opyrumMun ypoBHAMM
* [TpOoTOKON KOrepeHTHOCTWY
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Mogens 3agep)xku (timing model)

Tag Flags

dyHKUMOHaNbHasa moaesnb O3Y

Dodry <j
<:3a,uep>KKa

< LaHHble

CumynaTtop j
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Pazorpes Kasiia
« TODO
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Kamm 1 macirrabupyemMocCTh
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Nehalem 4 cores x 2 sockets

Nehalem Quadcore Nehalem Quadcore

Core O Core 1§ Core 2§ Core 3 Core 4 j Core 5§ Core 6 § Core 7
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PexomeHyemasi iuteparypa

X3HHecu, [laTTepCcoH.

CM. nnTtepaTtypy K rnaese 9
GEMS:http://research.cs.wisc.edu/gems/
Gemb http://gemb5.org/Main_Page

Ulrich Drepper “What Every Programmer
Should Know About Memory”
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Ha cnenyromen neKuuu:

* He UeHTpasbHbIM NPOLIECCOPOM €AMNHbIM

* [lonHonsiaTopMeHHasa cUMynaums

* IcnosHAOLWNE N HEUCMNOJHSAOLLINE YCTPONCTBA
* MoaennpoBaHne MHOTOMNpPoLLEeCCOPHbIX CUCTEM

* KBaHT (KBOTA) BpeMeHH!

* [mnepcmmynauus

04.07.2014 Na6opatopus cynepKoMMbIOTEPHbIX TEXHOMOMWIA Ans GuomMeauLMHbI, (apMakonorum u
ManopasmepHbIX CTPYKTYP

26



Criacu00 3a BHUMaHUe!

Bce maTepuanbl Kypca Bblk/1aAblBatloTCs Ha canTe nabopaTtopun:
http://iscalare.mipt.ru/material/course materials/

3amMeyvaHue: Bce TOproBble MapKu n norotTunbl, NCNoJib30BaHHblIE B AaHHOM MaTepunane, ABJIAOTCA COo6CTBEHHOCTbBIO X BNa4esbLEB.
[MpencrasneHHada 340eCb TOYKa 3peHus OTpa>KaeT JIMYHOe MHeHMe aBTopa, He BbICTyMnatoLwero oT amua Kakomn-nnéo opraHmnsauwnn.
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