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HoBble npoueccopsl Intel Xeon cemeincTea
Cascade Lake

MMeT K

0[l0Bble UMEHa

: Platinum, Gold, Silver n Bronze.

Knto4eBble HOBOBBeOeHWUA, pean3oBaHHbIE B
npoueccopax cemenctea Cascade Lake:
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HOBbIN Habop MHCTPYKLMA AVX-512 3HaYNTENbHO YBEIMYNBAET NPON3BOANTENBHOCTb LIENIOYMCIIEHHbBIX BbIYUCIEHNN

1 BbIYMCIEHUI C NNaBatloLWEen TOYKONT;

bonee I'IpOVI3BO,£I,VITEJ'IbeIVI LWecTUKaHa bHbIN KOHTpOI1EP NaMATUN B3aMeH paHee UCNoJib30BaBLLUErocs

YeTblpexKaHaJIbHOro;

HoBasa TexHonorum UPI (Ultra Path Interconnect) ona 6onee Npov3BoAMTENBHON CBA3M MeXAY NpoLieccopamu;

yBenm4eHo 0o 48 konn4ecTso nuHuin PCl;

Ha CMEeHy KOJIbLIeBOW LUMHEe npulia ceT4yaTasa (mesh) apxutekTypa sapa.

Kpome pa3nuuunin no 4ncny aaep v H4acToTe, NpoLeccopsl
oTnunyatloTCcs Habopom TexHonorum. Mogenu ¢
VHOEeKCaMu:

F - 03Ha4aeT Hannyme BCTPOEHHOro KoHTpoJsepa Intel
Omni-Path

M - yka3biBaeT Ha noaaepxky 6onbliero o6véma RAM
(no 1,5 T6aT Ha cCoKeT BMeCTO CTaHOapPTHbIX 768
r6anT),

T - nomevatloTca cneymanbHble Bepcun CPU, KoTopble
«ApYy>XeCTBEHHbI»

CcTaHpapTy

NEBS

0ns paboTbl B 9KCTPEMasIbHbIX YCII0BUAX —

OHW Bonee yCTOMYMBLI K TeMMNepaTypPHbIM Harpyskam u
nmetoT 6onee ponryto rapaHTuo pabotocnocobHocTn (A0
10 nerT).

Mpoueccopsl Platinum opreHTNpoBaHbI Ha
BbICOKOHArpy>eHHble N KPUTUYECKN Ba>KHble CUCTEMBI.
OHW 06nafaloT MakCMMasibHO BO3MOXHbBIMUW YUCJIOM si4ep
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(mo 28C/56T) n Habopom nogcnuctem obMeHa faHHbIMK
(3TO KacaeTCs BHYTPEHHUX N BHELUHMX LWWH). BMecTe ¢
B6onbLien 4acTblo cepum Gold 6xXxXx 3T NpoLeccopsbl
MO>XHO B KQKOM-TO CMbICJ/1e Ha3BaTb aHasioramm
npownbix E7, xoT4 Intel 3asBnseT, 410 TONbLKO Platinum
ABNATCA aHanoramu E7. bosblie Bcero Hosbix CPU
MO>XHO YCJ/IOBHO COOTHECTW C CaMOn MONysspHON cepnen
E5 — ctopa BxoasaT Heckosibko mogenen Platinum, Gold
5xxx, Silver n Bronze. Bce Xeon Gold nmetoT fo 22 agep
(22C/44T), a Silver — po 12C/24T.

Mpoueccopkl Bronze He nogaepxmatoT Hyper-Threading
M MOryT mmeTb [0 8 agep.

Intel Xeon Platinum nossonstoT 06beanHUTL 00 8
MPOLLeCCOPOB N UMEIT TPU AMHUN WnHbI UPI (0 Hel 4yTb
rnos»ke), nogaepxmneatT NnamsaTe DDR4-2666, AVX-512 n
BO3MO>XHOCTb O4HOBPEMEHHOI0 UCMOJIHEHUA OBYX 512-
6T FMA-nHCTpYKLMn. Xeon Gold 6xxx MMetloT BCE TO Xe
camoe, HO Mo3BoNAT 06beAVHUTL A0 4 NPOLLECCOPOB.

Mpoueccopkl Xeon Gold 5xxx, Silver n Bronze nmetoT 2
nnHUM UPl 1 BbINONHAOT Mo ogHon 512-6ut FMA 3a pas.
Intel Xeon Silver n Bronze paccymTaHbl Ha
MNCMOJIb30BaHMe B ABYXCOKETHbIX KOHUIypaLumsx.
Moppep>xka NaMaTy NpoLieccopamu

Bronze orpaHu4eHa DDR4-2133.

PacwngppoBka HaMMeHoOBaHNA CeEPBEPHbLIX MPOLLECCOPOB
cemencTBa Intel Cascade Lake

CBoaHasa Tabnuua moaenen NpoLeccopos.

Bce KOHTpoJI/Iepbl BHELWHMX MO OTHOLLUEHUIO K CaMOMYy
CPU WwuH cBefeHbl B 04HY JINHNIO BBEPXY CETKU. X TyT
HeMHOoro: oauH nan ea 6noka UPI (x2 ecTb BCcerga, eLué
oAvH x1 ecTb y HekoTopbix Moaenen CPU), nea 61oka
PCI-E x16 (B Bune x16, 2x8, 1x8 + 2x4 nnn 4x4) n ewé
0OVNH KOMBMHNPOBAHHLIN 610K C TaknM >xe Habopom
nHTepgencos PCI-E x16 + DMI x4. B npoueccopax ¢
VHTErpupoBaHHbIM KOHTposiiepom Omni-Path ecTb ewé
0ONH «CKpPbITbIA» PCI-E Xx16 Ona noaK/al4YeHns camoro
MHTEepPKOHHeKTa. Kpome Toro, Asis CBA3M C YUMCEeTOM
MOMUMO LLNHBLI DMI MO>XXHO 3a4,eNCTBOBaTb
JonosiHnTenbHo NnHUto PCI-E x16, COKpaTUB Takum
06pa3om 1 Tak He TO 4TOObl COBCEM Y>K MHOIMOYUC/IEHHbIE
nunHum PCI-E 3.0 oo aByx x16. Ha cmeHy wmnHe Quick Path
Interconnect npunwna wuHa UPI — Ultra Path
Interconnect. CkopocCTb nepefayun AaHHbIX BO3pocC/a
He3Ha4ynTesnbHo, € 9,6 no 10,4 GT/s. OgHako B MoAensax
Silver n Bronze oHa ocTanacbk npexHen. OCHOBHON yrnop
cAenlaH He Ha PoCT CKOPOCTU, a Ha yBesndyeHne

3 (PEeKTUBHOCTN KOppPEKLUM OLINBOK nepenayn AaHHbIX
1 KewWmnpoBaHNA 1 3HeproaPeKTUBHOCTb.

Ewé oonH KomrnoHeHT B Cascade Lake Ha3biBaeTcs Virtual RAID on CPU (Intel VROC). [la, 370 BCTpOeHHbIN RAID-
KOHTpPOJIJIEP, KOTOPLIN noaaep>xxueaeT ypoBHu 0/1/5/10 n BO3MOXXHOCTb 3arpy3ku C MaccrBa (He BO BCeX KOMOMHaumsax,
npasaa). OCHoBHas 3afia4ya — yBeJIMYEHUE CKOPOCTY AOCTYMNa N CHKEHMEe 3adep>XKu npu obpattieHnn Kk NVMe-
HakonuTenam (nocpenctsoM VMD ToxXKe), MJIIOC SKOHOMUS 3/1EKTPO3IHEPrum NyTéM OTKasa OT BHELUHEro KoHTpoJiiepa.
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[eTann CTpoeHnsa onsATb-Taku He NPUBOAATCA, HO FOBOPUTCA, 4TO AN paboTel VROC MOXHO «0Tpe3aTb» O4HO-ABa A4pa
CPU, koTopble n 6yayT o6cnyXmBaTb MacCMB. ABHOrO orpaHmn4yeHns Ha Tun SSD (B TOM 4YuMcCie Ha MapKy) HeT. 9Ta onuus,
ckopee Bcero, byneTt Heoba3aTeNbHOM 1 3a Heé NpuAETCS gonaavynsaThb.

Cepus ynncetos C620 Bka4aeT 7 moaenen, Kotopble
pa3fn4yaloTCsa B NEpPBYIO 04epeb CeTeBbIMU
BO3MOXXHOCTAMN — Habopom Ethernet-nopToB n pyHKLKUN
Intel QuickAssist Technology (QAT). Bce oHU nmetoT
nonnepXxky no 14 noptos SATA3 n USB 2.0, no 10
rnoptoB USB 3.0 n go 20 PCI-E x8 n/unn x16 (KoHkpeTHas
pa3buBka He yTo4HsAeTcs). MNooaepxkn SATA Express
HeT, Ho ecTb NVMe u Intel Rapid Storage Technology
enterprise (

RSTe

). Tak>xe yunceT Tenepb ymeeT paboTaTb C MOOYISAMMN
TPM 2.0. Cpegun opyrux HoBOBBeLEHUN - HOBas
HU3KOCKOPOCTHas WwunHa eSPI n 6onee Bbicokas
3HepPro3eKTUBHOCTb YMUnceTa B Lenom. Kpome Toro,
ecTb nogaepxka Node Manager 4.0, KoTopbIN
3aHMMaeTCs MOHUTOPUHIOM 1 YNpaBAseT NUTaHneM,
SHepronoTpebsieHMeM 1 NPON3BOAUTENBHOCTbLIO
nnatdopmbl B LesoM. Bce ynnceTtsl Lewisburg 6yayT
MPON3BOANTLCHA B TEYEHNE CEMU NeT.

KoHe4yHOo, camoe Ba)KHOe n3MeHeHmne Kacaetcsa paboTbl ¢ CeTbto. B C620 NosBMICS HOBbI CeTEBON KOHTposnep Intel
X722, KOTopbI npeanaraeT 4o YeTbIpé€x 10-rmrabuTHbIX NOoAKAYEHUA. B ynnceTe HaxoanTcs ToNbko MAC-ypoBEHb, a
KOHKpEeTHbIe hn3nyeckmne nopTbl BbIOMPAIOTCA y>Ke Npon3BoANTENIeM NaaThl (MOKa eCTb TONIbKO MeAb). X722
noaLep>X1BaeT pa3finyHble BapunaHTbl pa3rpy3ku (offload) ons cuctem BupTyanmsaumm, a Takxxke RDMA-npoTokon iWARP.
Beibop nocnegHero obycnoBsnieH, no caosam Intel, Tem, 4TO AN €ro UCNosib30BaHUS He TpebyeTcsa AONONHUTENbHbIX
BJIOXKEHUI B TEKYLLYIO CETEBYIO NH(PPACTPYKTYPY.

Intel QuickAssist Technology (QAT) — 3To yckopuTenb
nna paboTbl ¢ KOMNpeccuen n Kpuntorpadguenn.
AnnapaTHO NoAAep>XMBaeTCA uesnbii Habop anropuTMoB
WNPoOBaHNA 1 XeLLpPoBaHUS. PaHee OH Bbin

[OCTyneH

B BUAe OTAeNbHbIX YMMOB U MAaT, a Tenepb nepebpancs
B ymnceT. PazpaboTumkun obellatoT cnenyowmnin ypoBeHb
MPOV3BOANTESNIBHOCTHU: WndpoBaHue Ha neTy AES-256

— 0o 150 I'éuT/c; pacwundpoBka katov4amm RSA-2048 - oo
100 TbICAY onepauunii B CEKYHAY; OAHOBPEMEHHbIE
cKaTue n pacnakoska LZ77 — go 100 I'éuTt/c; obpaboTka
TLS n IPSec — po 150 n 100 I'6uT/Cc cooTBETCTBEHHO. HO
BoobLe roBops, QAT Hy>XeH He TOJIbKO U He CTOJIbKO ANA
06paboTku ceTeBoro Tpamka, MOTOMY 4YTO €ro
BO3MO>XHOCTU MO>XHO yTUN3MPOBaTb 1 Npu paboTe ¢
3aLUNLEHHBIMY NPUSIOXKEHUAMU, U C CUCTEMAMU
XpaHeHUs OaHHbIX, KOTOpbIe Tak>XXe MoJlyyYaT npupocT
MPON3BOAUTENBHOCTU 3@ CYET Pa3rpy3kn HEKOTOPbIX
PYHKLMRA.

Ina paspaboTymkos Intel npepoctaensaeT Habop Data Plane Development Kit (DPDK), koTopbIn no3BonseT Hanbonee
MOJIHO 3a1eCTBOBaTbL BCE BO3MOXKHOCTM Mo paboTe ¢ AaHHbIMU Ha HOBOW NnaTdopMe. [JononHseT ero Intelligent Storage
Acceleration Library (ISA-L). Kak 6bl 3TO CTpaHHO HM 3By4asio A5 obbiBaTens, HO A5t PO MMEHHO OHW BeCbMa 1 BeCbMa
aKTyaJslbHbl N3-3a HE06X0AMMOCTIN MPOXOXKAEHMS pa3/iMyHbIx Npouenyp B ®PCh B CBA3M C NCMOSIb30BaHMEM CTOMKOIO
wnpoBaHns. To eCTb B HEKOTOPbIX CTPYKTypax ncriosibzosaHue Intel QAT moxxeT 6bITh 3anpelteHo. CTporo roBops,
poccuinckmne pas3paboTymkm n Tak MaccoBo nepewnn Ha DPDK npn co3paHmnm pa3nunyHbIX security-npoayKToB.


https://www.intel.com/content/www/us/en/ethernet-products/gigabit-server-adapters/quickassist-adapter-for-servers.html
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KonvyecTtBo anep

ba3oBas TakTOBas 4YacTtoTa npoueccopa, GHz
PacyeTHasa Tennosas MowHOCTL(TDP), BT
KonnyecTBo NOTOKOB

Ob6bem Kaw-namaTtn L3, MB

MakcuMarsnbHbIn 06beM ornepaTuBHON NnamaTn, TB
Yucno kaHa 0B ornepaTUBHOM MamMaTu

Twn onepaTUBHOW NaMATKU

Moppepxka ECC namaTtn

BapuaHT pacwmpeHus

Konn4yecTtBo kaHanos PCI-E

CeMencTBO NPoLEeccopos

Socket

Moppepxxka Intel Hyper-Threading
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