T BAHK

UT-nHdppacTpyKkTypa Ha
macwtabe 100 000 cepBepoB

KnoyeBas pa3Huua B BbIOOpe pelueHUn ans

cobcTBeHHbIX LLOO, nnu
[Toyuemy Bam HyXeH OCP unu RackScale

Mwuxann Conosbes

’ J
[npeKTop No TexHonormyeckom Hezasmcumoctn T UHdpacTpyKTypbl, T-baHK



B T-baHK oTBeyYyatlo 3a NOCTaBKY CaMblIX
COBPEMEHHDbIX N 3PPEKTUBHbIX
MHPPACTPYKTYPHbIX TEXHONOMMN KOMAHAAM
UT-nnatpopm

B ponn nH»keHepa, apxmMTeKTopa M NPoaaKTa
NOCTPOMA OAHO N3 CaMbIX BONbLLINX
Kommepyeckux obiakos

B Poccnn — «faTta Jlann» (Tenepb PTK-UO).

C KOMNbIOTEPHbIM Xene3om paboTato ¢ 90x.
B 1993 roay Bnaagen AgByma nanatkamu no
cobopke K Ha TylwMHCKOM pagnopbliHKe ;)



Haw naHawadpTt

busHec npoayktbl B2C+B2B

Black, Premium, MuBecTtuumumn, Mobile..

busHec UT npoAyKThbI

NnaatTexu, nepesobl, MPOUECCUHT, 3KBal>'IpMHF..

Runtime Data Al Communication Network

C V. P Q R, C. A W LB = FW
s HWaa$S
e Compute, Network, Storage
n INFRA

DC, Net, SRV, Cloud
Security Reliability Visibility laC Capacity Tech
FineDog Sage Reports independency
SRE InfraMon CMDB

[AnHamunyeckas MHGPACTPYKTYPA, BbICOKOHArpy*KEHHbIE CEPBUCHI
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CobcrBeHHbIM LO/1

v7 v7 v7
[loaBeAeHHasA MOLLHOCTb MuHmnmmnsnpyem HE AT MuHUMKUsnpyem notpebnexne
NT obopynoBaHusa

noTpebneHne snekTpnu4ecTsa

GPU
CPU
FAN — 30%+

Xo4y 3TUM ynpaBasTb!

[loporas, *eCcTKo orpaHn4YeHHas OxnaxaeHue 3an0B notpedbnaet 30-50%

Xouy He oxnaXaaTb 1 3abpaTb 3TO

3/1eKTPUYECcTBO Ha cepBepa!



ApeHaoBaHHbIN LLOA
OnnaTta 3a CTOMKOMECTO,
HeT TMMUTA Ha NnoTpebneHune Bo3ayxa

vy7 v7 v7

CKopocTtb BBOAA UT 3o0napk CepBuc BeHA0PA
MOLLHOCTEN OTKpbINK 3aABKY

-
50 cepBepoB B AeHb 49 000 cepsepos PUKpPEeNuIn noru

I
200 cepBepoB B HeAeto 10 BeHpopoOB PUKPENnUInN Noru

I
4000 cepBepoB 3a NOAroAa 30 cepBepHbIX N1aTPopm PUKpPenunaun noru
MOHTa3K, KPOCCUPOBKM, KypHabI MocTosHHas AopaboTka Maas £i0Ka3aN HT0 Npasbl

500+ SKU kKomnoHeHTOB [MTonyunnun petanb

OwunbKn, owmnbKkn, oNbKK
a ewe cepsuc, BIOS, BMC, ... [loXKpanncob MHXKeHepa ...



ApeHaoBaHHbIN LLOA
OnnaTta 3a CTOMKOMECTO,
HeT TMMUTA Ha NnoTpebneHune Bo3ayxa

7 v7 v7

CKopocTtb BBOAA UT 3o0napk CepBuc BeHA0PA
MOLLHOCTEN OTKpbINK 3aABKY

-
50 cepBepoB B AeHb 49 000 cepsepos PUKpPEeNuIn noru

I
200 cepBepoB B HeAeNto 10 BeHpoOpoOB PUKPENnUInN Noru

I
4000 cepBepoB 3a NOAroAa 30 cepBepHbIX N1aTPOpPMm PUKpPenunaun noru
MOHTa3K, KPOCCUPOBKM, KypHabl MocToAHHas AopaboTka Maas £i0Ka3aN HT0 Npasbl

500+ SKU kKomnoHeHTOB [MTonyunnun petanb

OwunbKn, owmnbKkn, oMbKK
a ewe cepsuc, BIOS, BMC, ... [loXKpanncob MHXKeHepa ...



ApeHaoBaHHbIN LLOA
OnnaTta 3a CTOMKOMECTO,
HeT TMMUTA Ha NnoTpebneHune Bo3ayxa

7 v7 v7

CKopocTtb BBOAA UT 3o0napk CepBuC BeHA0PA
MOLLHOCTEN OTKpbININ 3aABKY

-
50 cepBepoB B AeHb 49 000 cepsepos PUKpPEeNnuInN noru

I
200 cepBepoB B HeAeNto 10 BeHAOpPOB PUKpenuan noru

I
4000 cepBepoB 3a NOAroAa 30 cepBepHbIX N1aTPopm PUKpPenunaun noru
MOHTa3K, KPOCCUPOBKM, KypHabl MocTosHHas AopaboTka Maas £l0Ka3aNN 410 Mpasbl

500+ SKU KomnoHeHTOB [Tonyynnun getanb

OwunbKn, owmnbKkn, oMbKK
a ewe cepsuc, BIOS, BMC, ... [loXXpanuncob MHXKeHepa ...



MuHummusnpyem norpebneHume aneKrpuyecrsa
Cepsepa — He 3adMOpPO3Kd, 8 mernsae He marm

v7 v7 v7

Direct Freecooling CtaHpapt Ashrae A3 36,6 — xopowiaa TemnepaTtypa

95 rpaaycos — CPU

HeT oxna*KaeHuWA B 3an1axX C TemnepaTtypa 5-40 rpagycos 85 rpaaycos — DIMM

cepsepamum BnaxkHocTb 8-85% /0 rpagycos — NVMe

NooxnaxxaeHue 3anos ¢ GPU 60 rpaaycos — SFP 100G
NoafepmBaeTca BCemm 60 rpagycos —HDD

npoussogutenamm OCP
N NOYTN BCEMMU CTaHAAPTHbIX Ynpasnfem BeHTUAATOpamum!

cepsepos



MuHummusnpyem norpebneHume aneKrpuyecrsa
Cepsepa — He 3adMOpPO3Kd, 8 mernsae He marm

v7 v7 v7

Direct Freecooling CtaHpapt Ashrae A3 36,6 — xopowiaa TemnepaTtypa

95 rpaaycos — CPU

HeT oxnaxXaeHuA B 3an1ax C TemnepaTtypa 5-40 rpagycos 85 rpagycos — DIMM

cepsepamu BnaxkHocTb 8-85% /0 rpagycos — NVMe

NooxnaxxaeHue 3anos ¢ GPU 60 rpaaycos — SFP 100G
NopaepusaeTca Bcemm 60 rpagycos —HDD

npounssoantenamm OCP
N MNOYTU BCEMU CTAaHAAPTHbIX YnpaBnsem BeHTUAATOPamM!

cepsepos



MuHummusnpyem norpebneHume aneKrpuyecrsa
Cepsepa — He 3adMOpPO3Kd, 8 mernsae He marm

v7 v7 v7

Direct Freecooling CtaHpapt Ashrae A3 36,6 — xopowaa TemnepaTtypa

95 rpagycos — CPU

HeT oxna*KaeHuWA B 3an1ax C TemnepaTtypa 5-40 rpagycos 85 rpaaycos — DIMM

cepsepamu BnaxkHocTb 8-85% /0 rpagycos — NVMe

NooxnaxxaeHue 3anos ¢ GPU 60 rpaaycos — SFP 100G
NoafepmBaeTca BCemm 60 rpagycos —HDD

npoussogutenamm OCP
N MOYTU BCEMU CTAaHAAPTHbIX Ynpasnsem BeHTUNATOpamMm!

cepsepos



MuHummusnpyem norpebneHume aneKrpuyecrsa
MHo20e Ymo Mmbl 3HaOemM — He8epHOo

v7

1 coKeT AocTaTo4eH

192 agpa
24 DIMM
160 PCle anHun

YTO gaeT BTOPOM COKeT?

v7

BeHTUAATOPDI

bonblwe anameTp — MmeHblue notpebnieHune
1U noTtpebnaet 6onbie CPU
PID ynpaBneHue — He y Bcex

HactpauBaunte noa saw LO/

v7

BAOKU NUTaHUA

40-80% moLLHOCTH

Titanium — 94% sdPeKTMBHOCTH

12



MuHummusnpyem norpebneHume aneKrpuyecrsa
MHo20e Ymo Mmbl 3HaOemM — He8epHOo

v7

1 coKeT AocTaTo4eH

192 agpa
24 DIMM
160 PCle anHun

Y710 gaeT BTOPOM COKeT?

v7

BeHTUAATOPDI

bonbuwe gnametp — meHble notpebneHne
1U noTtpebnsaet 6onbwe CPU
PID ynpaBneHue — He y Bcex

HactpauBaunte noa saw LO/J

v7

BAOKU NUTaHUA

40-80% moLLHOCTH

Titanium — 94% sdPeKTMBHOCTH
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MuHummusnpyem norpebneHume aneKrpuyecrsa
MHo20e Ymo Mmbl 3HaOemM — He8epHOo

v7

1 coKeT AocTaTo4eH

192 agpa
24 DIMM
160 PCle anHun

Y710 gaeT BTOPOM COKeT?

v7

BeHTUAATOPDI

bonblwe anameTp — MmeHblue notpebnieHune
1U noTtpebnaet 6onbie CPU
PID ynpaBneHue — He y Bcex

HactpauBaunte noa saw LO/

v7

BAOKU NUTaHUA

40-80% moLLHOCTH

Titanium — 94% sdPeKTMBHOCTH

14



vy7

1 moaenb cepBepa

2U
1 cokeT
1 ceTeBaAa KapTa

EanHbIN BeknenH

YHUBeEpcanbHbIU cepBep

v7 v7

YHuBepcanbHble KOMMNOHEHTHI

1 pasmep moaynAa NnamaTum
1 pasamep NVMe
1 pasmep HDD

1 mogenb npoueccopa

CepBuc BeHA0pa

Bce cepBepa B3anmo3amMmeHAeMbl
CepBep He 3aKpenaeH 3a noTpebutenem
MuHuMmanbHbIN 3ull

OanHakoBoe obcnyXmnBaHume

OAunHaKoBbIM anrpens,

15



7

1 moaenb cepBepa

2U
1 coket
1 ceTeBaAa KapTa

EanHbIM 6eknenn

YHUBeEpcanbHbIU cepBep

v7 v7

YHUBepcanbHble KOMMNOHEHTbI

1 pasmep moAayaAa NnamaTu
1 pasmep NVMe
1 pasmep HDD

1 mogenb npoueccopa

CepBuc BeHA0pa

Bce cepBepa B3anmo3amMmeHAeMbl
CepBep He 3aKpenaeH 3a noTpebutenem
MuHuMmanbHbIN 3ull

OanHakoBoe obcnyXmnBaHume

OAunHaKoBbIM anrpens,

16



7

1 moaenb cepBepa

2U
1 coket
1 ceTeBaAa KapTa

EanHbIM 6eknenn

YHUBeEpcanbHbIU cepBep

v7 v7

YHuBepcanbHble KOMMNOHEHTHI

1 pasmep moaynAa NnamaTum
1 pasamep NVMe
1 pasmep HDD

1 mogenb npoueccopa

CepBuc BeHA0pa

Bce cepBepa B3anmo3amMmeHAeMbl
CepBep He 3aKpenaeH 3a noTpebutenem
MunHumanbHbIN 3ull

OanHakoBoe obcnyXnBaHume

OAnHaKoBbIM anrpens,

17



vy7

CToMKa cobpaHa Ha
3aBoje

5 cToeK B AeHb

4000 cepsepos 3a 1,5 mecaua
OAanHaKoBaA paccTaHOBKa cepBepoB
OAavHaKoBaA KOMMyTauUuA

HeT ownboK

YHUuBepcasnbHaA CTOUKA

v7

YHMBepcasibHble CTONKU

MacwwTtabupyem Hy*KHOTo
noTpebutens

BbicTpo nepepaem 6onblune o6 bEMDI

v7
Cepsuc a-na SRE

30 MUHYT Ha BOCCTAHOBJIEHMe cepBepa
3ameHa noao3puTenbHoro 6es BeHa0pa

IlnarHocTuKa B acu HXPOHE

18



7

CToMKa cobpaHa Ha
3aBoje

5 CTOeK B AeHb

4000 cepsepos 3a 1,5 mecaua
OanHaKoBaa paccTaHOBKa cepBepoB
OanHaKoBaa KOMMyTauUmMA

HeT ownboK

YHUuBepcasnbHaA CTOUKA

v7

YHuBepcanbHble CTOUKMU

MacwTtabupyem Hy*KHOro
notpebutens

BbicTpo nepegaem 6onbine o6bvLEMDI

v7
Cepsuc a-na SRE

30 MUHYT Ha BOCCTAHOBJIEHMe cepBepa
3ameHa noao3puTenbHoro 6es BeHa0pa

IlnarHocTuKa B acu HXPOHE

19



7

CToMKa cobpaHa Ha
3aBoje

5 CTOeK B AeHb

4000 cepsepos 3a 1,5 mecaua
OanHaKoBaa paccTaHOBKa cepBepoB
OanHaKoBaa KOMMyTauUmMA

HeT ownboK

YHUuBepcasnbHaA CTOUKA

v7

YHMBepcasibHble CTONKU

MacwwTtabupyem Hy*KHOTo
noTpebutens

BbicTpo nepepaem 6onblune o6 bEMDI

v7
Cepsuc a-na SRE

30 MUHYT Ha BOCCTAHOBJ/IEHMe cepBepa
3ameHa noao3puTenbHoro 6e3 BeHao0pa

I1narHocTuKa B acu HXPOHE

20



vy7

Direct Freecooling

Pabotaem oo +40 6e3 gooxnaxKaeHus

Cobupaem Bmecre

v7

YHMBepcasibHble CTONKU

BbicTpo macwtabupyem naatbopmol

v7

YHuBepcanbHbIN cepBEp

BbicTpbin AeLlweBblv CEPBUC

21



7

Direct Freecooling

Pabotaem oo +40 6e3 gooxnaaeHus

Cobupaem Bmecre

v7

YHuBepcanbHble CTOUKMU

BbicTpo macwitabupyem nnatpopmbl

v7

YHuBepcanbHbIN cepBEp

BbicTpbin AeLlweBblv CEPBUC

22



7

Direct Freecooling

Pabotaem oo +40 6e3 gooxnaaeHus

Cobupaem Bmecre

v7

YHMBepcasibHble CTONKU

BbicTpo macwtabupyem naatbopmol

v7

YHuBepcasnbHbIN CeEPBEP

BbiCcTpbin AeLlweBblv CEPBUC

23
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Cobupaem Bmecre

v7 v7 v7
Direct Freecooling YHMBepcaibHble CTOMKU YHMBepcanbHbIN cepBep
PaboTaem fo +40 6e3 fooxnaxaeHUs BbicTpo macwTabupyem naatGopmbi BLICTPbIN AeleBbIi CepBUC

OCP u RackScale

26



Hakonutenn U.2 NVMe 15MM

(OoNUMOHABbHO) .

HOKOI‘II/]TeﬂI/l U.2 NVMe 7MM

. OﬂLLMOHOﬂbHO
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OCP 3.0 PCle Genb x16(Mezz)

Cnotbl pacwmperHnga PCle Genb

v7

USB-A 3.0

vy7

CTOMKa TOMU *Ke WUNPUHbI!

BHyTpeHHnAs wnpnHa 21 atonm vs 19 CTtolika npeacobpaHa Ha 3aBoje

BbicoTa toHUTa — 48 mm vs 44,5 BAOKWM NUTaHMA BblHECEHbI B CTO
BbicoTa cepBepa — 96 mm vs 89 —

bonblue BEHTUNATOPDI!

MS, Gigabyte, OpenYard, Delta

YHuBepcanbHble CTOUKMU

USB-A 3.0

Cnotbl pacwmpeHmna PCle Genb

v7

YHuBepcasnbHbIN CeEPBEP

ObopyaoBaHMe paccyMTaHO Ha paboTy B
MKV Direct Freecoling, Ashrae A3
CepBepa oaMHaKOBble
TpaHcuBepbl B X0104HOM KOpmuaope

2-3 cepBepa B 1-2U

27
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Cnacubo!

«PakeTa nog Bogon — 310 abcypa.
Ho MMEeHHO NO3TOMY A BO3bMYyCb caenaTb 3T1o!”
C.[1.Kopones

29
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