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CoaepxaHue

= Osontounsa LOA

= Opontoumsi LAN
Fabric Extender
VPC
Fabric Path
VM-FEX

* YHndomnumnposaHHas Cetb (Unified Fabric)
FCoE
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OcHoBHble TpeHabl, Bnusatowue Ha O

[locTynHOCTb CHuxeHune Pacxonos IT kak
MpunoxeHun OHepru4, n/vnn YsenuyeHue MomMoLHMK
OxnaxpneHune, MecTto Mpubbinun nna busHeca



KoHconupauua CepBepoB, Buptyanusauus
N HoBas ATOMHa;l EavHvua

HoBas Napaaurma

= BwupTtyanbHas MawwnHa — HoBas “AToMHaa EgnHuua’
OuHamnyeckoe nepeasmxkeHne VM / MNMpunoxeHumn

= HoBble Bo3amoxHocTh: VDI Obnaka, JuHaMnyHoCTb

) Eaes S Harpy3ku
b i ) UHppacTpykT
4 ’, i -:-;,%-3-%:3-’3? b - Tpe6y|'OTCF| gp VIRTUAL [n£.CHINE a)K,D,OVl VM
=  MHorosigepHble Lt BonbLiaa nonoca B/B
a3zise = HoBblll aKLEHT Ha 5630!‘90HO0Tb, QoS
=Sseee OpraHunsauusa
T = Jlomaetcsa Tekywas OpraHnsaunoHHas Mogens

=  CHmxaeTt BuanmocTtb ‘CKkpbITbiX’ PecypcoB

TpebyeT HenpepbiBHOM [JocTynHOCTU/BHeapeHus
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Jsonwuuna Apxutektypbl LOO
Pa3pywumerns TexHonoauu - Bupmyanu3sauyus

[ TpaAULMNOHHBLIN ] [ BMpTyanusupOBaHHbliil]

/ \ / MHoro Apps,\
1 MpunoxeHue... QW QW @ﬂ unm “VMs”...

Hypervier

‘] ‘] C> 1
...1 CepBep ...1 CepBep,
unu “Xoct”
o /
20,000,000

17,500,000 [lepenomHbii MoOMeHT
15,000,000
s

12,500,000
10,000,000

7,500,000

5,000,000
2,500,000
0 a T T T

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

B BuptyanusnposaHHbin B He-BupTtyanusnposaHHbIN

McTouHuk: IDC, Nov 2010
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JlonycTuMoCTb nepenoannuckmn?

KamnycHasn CeTb

= OcHoBHOUN Tpadpuk CeBep-tOr

= [lepenognucka npuemnmma
ANA NPUITOXEHUN KINEHT-
cepsep

© 2011 Cisco Systems, Inc. All rights reserved.

Loz

= Cwmecb TpadukoB Cesep-HOr n
BocTok-3anag,

= [unsanH Tpebyet ocoboro
BHMMaHWS 41151 MUHUMU3aLMn
OorpaHn4yeHnn Nonochbl
nponyckaHna ns-3a
nepenoanuncku




TpeboBaHus kK Cetu L2 BHyTpUn O

= Makcummnsaumsi Nofockl NPonNycKkaHms
= MacwTtabupyemocTtb L2 nomeHa

= Bbicokaqa [JoCcTynHOCTb
YctonumsocTtb control-plane
BbicTpasa cxoanmocTb
N3onauma gomMeHoB HeNCNpaBHOCTU

= BHeapeHune NpunoxeHuin c y4eTom ocobeHHOCTEN
MobunbHoCTb Npunoxennn, Knactepnsauus, u T.4.

= Multi-Pathing/Multi-Topology

© 2011 Cisco Systems, Inc. All rights reserved.



Spanning Tree u lNepenoanucka

= BeTBu gepesa HUKorga He
nepecekarTcs
(HeT netenb!l!)

© 2011 Cisco Systems, Inc. All rights reserved.

11 dusnyeckmx
JInHkoB

5 NNornyeckux
JInHKOB

= Spanning Tree Protocol (STP)
MCNOSb3yeT TOT Xe noaxon Angd
noctpoenus loop-free Tononorun L2

» [lepenognucka ycunuBaetcsa STP
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BuptyanbHoe moaynbHOe LLaccu
Nexus 5000 + Nexus 2000

BupTtyarnbsHoe
MOAynbHOE Laccu

|

I

/M [

°/

|

olololojojofeje

= Nexus 2000 FEX BbInonHAET porb BUPTYyasribHOW yaaneHHon KapTbl a4 Nexus
5000/7000

= EOuHbIN KOHUrypaumoHHbin pann Ha Nexus

= Mexay FEX n Nexus He ucnonb3syetcsa STP

© 2011 Cisco Systems, Inc. All rights reserved. 11



Fabric Extender (FEX)

YHugbukauus apxumekmypsbl ypo8Hs docmyrna

PasBaska Layer 1 n Layer 2 Tononorum

YnpouwleHHoe ynpaeneHue, plug-n-play BHegpeHue,
LeHTparnm3oBaHHasa HacTpoukKa

Line Card Portability (N2K supported with Multiple Parent
Switches — N5K, 6100, N7K)

YHUPUUMPOBaAHHOE NOAKOYEHNE CEPBEPOB
100M>1GE->10GE—-> FCoE

V

NN

NN
Nl

E
9 =%
E
9 =17
E
/ =
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BupTyanbHbIn
KommyTaTop

12




Bu PTYalIn3npoBaHHbLI n Kom MyTaToOp
OcHoeHou Kommymamop ~= Supervisor

= OcHoBHOW koMMyTaTop Nexus obecnevunBaeT KOMMyTauUMIO AN BCEro
BupTtyanusnposaHHoro Kommytartopa

= Anrpeng OCHOBHOro KOMMyTaTopa N3MeHAET BO3MOXHOCTU BCErO
BupTtyanusnposaHHoro Kommytartopa

Nexus 7000 Nexus 7000 w/F2 Line Card - DCB, Ethernet,
ﬁgm;fa?g:f”om M1 Line Card - 32 FEX, Layer FC, FCOE, NIV, Layer 2 & Layer 3,
2 &3 Ethemet FabricPath (2HCY11)

Nexus 5000
12 FEX, DCB, Layer 2 Ethernet,
FCoE, FC

byaywne sepcum
KommyTaTopos

Nexus 5500 16 FEX, DCB, Ethernet, FC, FCoE, NIV,
Layer 2 & Layer 3, FabricPath

© 2011 Cisco Systems, Inc. All rights reserved. 13



Apxutektypa Kommytauuum B O
vPC — MultiChassisEtherChannel

= BO3MOXHOCTb opraH1sauumn
arpermpoBaHHOro kaHana (port
channel) npuxogsawero Ha aea
pasHbIX KOMMYyTaTopa

= [lo3BongaeT co3gaBaTtb YCTONYMBLIE

Pusunyeckan Noruyeckan
L2 Tononoruu, ncnone3ysa Arperauuio Tononorus Tononorus
JInHkoB Virtual Port Channel

= icnonb3oBaHMe Monochkl BCeEX
NMMEILLNXCA COeaAUHEHUI

Bce nuMHKkn akTnBHbIE

= vPC coxpaHaeT HE3aBUCMMOCTb
control plane

© 2011 Cisco Systems, Inc. All rights reserved. 14



Pe3sepBupoBaHue ¢ nomoubio VPC
[1Ba Wwaccu

= BapwuaHnT 1 — Multi-chassis EtherChannel gns nogkntodeHus cepsepa
= Nexus 2000 noakntoyeH k ogHomy Nexus 5000

= 3alwmTa OT oTKasa cynepsusopa, nHtepgencHoun kaptbl, kabens, NIC

[lBa BUPTYanbHbIX MOAYMbHbLIX
LIAacCU C OAHMM CynepBU3OPOM

Nexus 50(10 e

MCEC ot cepBepa Kk
KOMMyTaTopy AoCTyna

© 2011 Cisco Systems, Inc. All rights reserved. 15



———
Pe3zepBupoBaHue ¢ nomoubio VPC
[1Ba cynepBu3opa

BapuaHTt 2 — Nexus 2000 nogkntodeHbl kK asym Nexus 5000
CepBep NoakoyeH K KOMMYTaTopy C pe3epBHbIM CyrnepBM30pOM
3awmTa oT OoTKasa cynepsusopa, dabpunku

[Mpn ncnonb3oBanun Active/standby NIC Teaming — 3awwiunTa ot
oTKasa uHtepdencHoun kapTbl, kadbéns nnm NIC

[Ba cynepsu3opa B

——————————— ~ BMPTYanbHOM Laccy
Nexus 5000(‘,& — /
P = ] o BRI ns sy W
] n I
l
\ 7
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TpaauLuMOHHaA nepapxmuyeckasa mogernb

- %
.27 %7 " =~
2” 2 n >
P % mn ™

Obwme VLANbBI O6uwume VLANGI

d |
06u.|,14e VLANDBI O6u_u/|e VLANRBI

= Knaccuyeckas cetb ¢ STP

= MoaynbHbIN AN3anH:

Bocnpounssogumble ceTeBble MOAYNKN C NpeackasyeMbiM Maclutabom un
npon3BoANTENBHOCTLIO: Briokn («POD»)

Kaxabi ypOBEHb apXUTEKTYPbl CETU peannayeT CBoU (OYHKLNN: yNpoLLaeTcs
NpOoEeKTUpOBaHME, SKCNyTaumsa n guarHoctmka

Pasmep onpenensieTca cneundukon 3agadun n TpeboBaHnUsMM NPUNOKEHWUMA:
ctaHgapTHble npunoxeHus, Grid Computing, VDI, SAN, noTpebHOCTb paclumpeHus

Lo4 v T.4.

© 2011 Cisco Systems, Inc. All rights reserved. 17



Pa3BuTne nepapxmyeckom moaenm

%-/%!

_\* S a7

i~ \y/;

BupTtyane-
HbI OOCTY

Ou_uAe ANbI | | u.me ANbI
= YT0 CcTano BO3MOXHbIM cenvac
= MoaynbHbIN ON3anH:
CHmxeHue «nepenoannckmn»- ysernmveHune LI,OCTyHHOVI NnoJ10ChbI
YBenuyeHune pasmepa 6510ka ¢ pocToM Npon3BoaUTENLHOCTU U NSIOTHOCTM NOPTOB
Yxopa ot onopbl HAa STP, cokpalleHne Yncna To4ek ynpasneHus
= OBONOUUA TEXHONOMMN:
VDC, VPC, Fabric Extenders, FCoE & DCB (PFC, ETS, DCBX)

© 2011 Cisco Systems, Inc. All rights reserved. 18



MMoTpedbHocTbL B L2MP: STP npeBpaljaet
MHOroCBAI3HYHO CE€Tb B AepeBo

Core (). O
- Hy)KHO alnbrepHaTnBHOE peLleHne, SN S 20 Gbps
" > . // " ’:‘* - );\\\ (—
Mno3BOJIALWIEE. Distribution A SN
3agencTBoBaTb BCe COeAUHEHUS 20 Gbps

Access

HapaI.I.I,I/IBaTb npon3BoaANTENIbHOCTb

NyTeM YBENUYEHUS YNCIIa CBA3EN < 160Gbps
[MpUHUMNMaNbHO UCKMNIOYNTL Leaves
BO3MOXXHOCTb DECKOHEYHbIX «NETENbY»
ObecneynTb ObICTPYIO U HAOEXHYIO
CXOOUMOCTb core @
= ... BCE 3TO — AN KOMMYyTaunun Ha 160 Gbps
BTOPOM ypOBHe! Distribution ( Z 30
E 160 Gbps
Access '
160 Gbps

Leaves

© 2011 Cisco Systems, Inc. All rights reserved. 19



Npenctasnsiem Cisco FabricPath
HHosauuu NX-OS onsa Layer 2 Cemeu

[octouHcTtBa Layer 3
@ = |/lcnonb3oBaHne nonoc@
I » bbICTpas cxogMMocCTb
» Buicokas MaCLIJTa6I/IpyeM\0C“HS/

P\

[MpocToTa

"The FabricPath capability within Cisco's NX-OS offers dramatic increases in network scalability
and resiliency for our service delivery data center. FabricPath extends the benefits of the Nexus
7000 in our network, allowing us to leverage a common platform, simplify operations, and reduce

operational costs.”

Mr. Klaus Schmid, Head of DC Network & Operating,
T-Systems International GmbH




Cisco FabricPath

Apxumekmypa

8,192 10GE MNopToB
Spine Switch 7 ' ' 512 10GE FabricPath MopTos Ha cucTemy

FabrlcPath

Edge Switch ——> 'o ° oo L’—"’%Z'LIJ{?'M)"O T

160 Tbps System Bandwidth

256 10GE FabricPath NopTtoB

% } MycTbie cnoTbl ansa

noakKkno4vyeHus

lpeumywecmea FabricPath

= Hebnoknpyemsoin TpaHcnopT 3a c4eT FabricPath ECMP n arpernposanusa
noptoB (port-channel)

= YCTpaHseT HegocTaTkm Spanning Tree
= BblcoKasa yCTONYMBOCTb, ObICTPOE CXOXOEHME CETH

= JTio6bon VLAN, B nobon Touke cbabpuku

© 2011 Cisco Systems, Inc. All rights reserved. 21



e
MacwTtabupyemocTtb FabricPath

= 3aronoBok FabricPath: nepapxuyeckas agpecauyus co
BCTPOEHHLIM NpeaoTBpalleHmnemM «3aumknusanma» (RPF, TTL)

= BblyynBaHne MAC «no guanoram»: adppekTnBHoe
Mcnosib3oBaHMe annapaTHbIX PecypcoB

FabricPath

(no mac address learning in the Fabric)

Classical Ethernet Classical Ethernet
Mac Address Table Mac Address Table

. Classical Ethernet
Classical Mac Address Table

Ethernet

© 2011 Cisco Systems, Inc. All rights reserved. 22



MacwTtabupyemocTtb FabricPath
[Npoumep: [u3sauH 2,048 X 10GE Cepsepos

= 16X yny4dweHne NponyckHOM cnoCcobHOCTH
= OT 74 ynpaBnsembIX YCTpPoOMUCTB 40 12

MeHbLue QHEPIrnn, MeHbLUEe 3aepPXKKN
= 2X+ yBennyeHne OoCTYMNHOCTU CETH

= YnpouieHue 3agad IT n rubkoctb BHEAPEHUS NPUNOXKEHUI

TpagnunoHHasa ceTb ¢ Spanning Tree Cetb ¢ FarbicPath

i W &

8 Access Switches

—— 2,048 Ceppepoe ————

Bunyoolg-uoN Ajin4

0
©
h
©
X
o
=
=
=)
o
c
0}
Q
[}
C

2, 048 CepBepoB




FabricPath — llpocToTa cHapyxu

Multi-Domain — Silos FabricPath — Any App, Anywhere!

Fabric

>

Web Servers App Servers New Apps

Web Servers
App Servers

Silo 2 New Apps

= CeTb BbIMAAMT Kak oagnH KommyTtatop — MobunbHOCTb
NPUNOXEHNIN, MakCcMManbHasi TMOKOCTb

= CHmxeHne OPEX nyTtem ynpoueHusa paboTbl agMUHUCTPATOPOB
cepBepoB — CHWXEHME 3aBUCUMOCTU OT aAMUHNCTPATOPOB

CceTH

© 2011 Cisco Systems, Inc. All rights reserved. 24



vPC FabricPath

16

AKTUBHbIX
MyTten

e
POD. lNonoca
NponycKkaHns

Single Dual 16 Way

o 10 Gbps o 20 Gbps [o 160 Tbps

MacwTtabunpyemocTb Layer 2

Buptyanusauua n Emkoctb VIHppacTpyKTypsl



ApxutektypHaa F'mokoctb ¢ NX-OS

Obuwas uHpacmpykmypa 05 pa3HbIX cueHapues

Overlay Transport Virtualization

Classical Pod Scalable Pod Highly Scalable Pod
Spanning Tree Protocol vPC & FEXLink FabricPath

EEE—

OTV — MobunbHocmb lNpunoxeHul
FabricPath — [NMpou3eodumesnibHocmb U lubkocmb lIpuno)xeHuu

© 2011 Cisco Systems, Inc. All rights reserved. 26



Pa3ButTue TonNonorum certe

IGP l IGP

VPC | VPC
L]

L2MP no,u,KmoquVlé kL3 CeTI/I.

«KonnancupoBaHHon» L3 cetu
© 2011 Cisco Systems, Inc. All rights reserved.

VPC Ha ypoBHe
arpermpoBaHus n goctyna

CoBmelleHne arpermpoBaHms u
Spine ypoBHs

27
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KoHuenuusa Cisco Fabric Extender
Port Extender (Pre-standard 802.1Qbh)

YctapeBLUasa apxuTeKkTypa FEX apxutekTypa

MopTbl KOMMYTaTOpa
_~ Npoaneatotcsi Yepes Fabric
//’ Extender

C — 4

ObbeagnHAa YPOBHU CETU, CHMXKAEM YMCIIO ToYeK yrnpasneHus!!!

© 2011 Cisco Systems, Inc. All rights reserved. 29



Nexus 5000 + FEX

EOQuHbIU yposeHb docmyrna

Nexus 5000

N7000/
C6500

=y 2=y Access |
N5000 == —/ Layer |

N\ .
Distributed Moduiar System .
* 4 ., \
4 *

*

PacnpeneneHHas
MogynbHas Cuctema

© 2011 Cisco Systems, Inc. All rights reserved. 30



Pacwupsaem FEX apxutektypy oo VM
Kackaodupyem Port Extender (Pre-standard 802.1Qbh)

Bba3oBasa apxuteKkTypa VM-FEX apxuTekTypa

N

oS _KommyTaTtop MopTbl KOMMyTaTOpa

MPOAEeBaloTCs Yepes
fmmmm T ,,7 KackagHbiin Fabric Extender
\ 7+ po BuptyaneHon MalumHbl

______________

© 2011 Cisco Systems, Inc. All rights reserved. 31




UCS VM-FEX

Pacwupsem FEX Apxumekmypy Ha BupmyarbHbiU Ypo8eHk

i T
i 3
- AN ~ SAN
UCS Fabric Interconnect \E _E \ ./
- - -
+ / —————y N7000/
—— C6500
uCs I0M-FEX — ——— . . N
| = — N = ;
E% ——— P A
= I Ucss100 g —R==u 4 Layer
+ == i oddrsysam
Cisco UCS VIC __,i:___;_if— i y -~ -~ o“ [}
— ucs oM.~ ~..“ucs iom|
p—— L |
m PacnpeaeneHHas L _Ei,‘_g ________ s ’_ !
MogynbHast Cuctema bes vig ~ lucsvic |
1 ‘] - I 10 © o 160r | 1
L S

= O6beauHsieM BMPTYanbHYO U (PM3NYECKYI0 KOMMYTaLMIO B €QUHBIA YPOBEHb
poctyna

= VIC BuptyansHas JlunenHas Kapta ansa UCS Fabric Interconnect
= Fabric Interconnect cogepxuTt Bce HaCTPOVKM 1 ynpasneHune
» BupTyanbHbii n duaundeckum Tpadumk paccmaTpmBaeTcsl OANHAKOBO

© 2011 Cisco Systems, Inc. All rights reserved. 32
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KoHconunpoauusa BBoga-BbIiBOAA:
O6beanHeHHbIN TpaHcnopT FCoE/IEEE DCB

Internet/
Intranet

! -
Storage RDMA/IPC * ‘*

s

Unified &~

Fabric

CerogHd

« MHoOro nopToB BBOAA-BbIBOAA V|Cﬂ0ﬂb§vﬂ DCB

- Boicokue pacxoabl Ha o6opyaosanue n  * OOLWNIA TpaHCopT ]
aKCnnyaTaLuuio « CokpalyeHue 4yncna kabenew,

NopTOB, aAanTepoB
» ObecneyeHne COBMEeCTUMOCTH

© 2011 Cisco Systems, Inc. All rights reserved. 34




Fibre Channel over Ethernet (FCoE)

«  MeTtoa nepegayun dgopenmon FC no Ethernet

BouirnsauT kak FC ansi cepBepoB 1 ceTu S — Ethernet

CoxpaHsieT TeKyLLY NHPPaCTPYKTYpPY
n ynpaesneHue FC

®penm FC ocTaeTcst HEU3MEHHbBIM Fibre

Channel
=  MoxeT paboTtatb Ha cTaHOapTHbIX

KOMMYyTaTopax (¢ jumbo ppenmamn)

= Priority Flow Control obecneumnBaeTt oTCcyTCTBME NOTEPDL
Nmuntupyet cuctemy dydpepHbix kpegutos FC

» CraHpgapt ytBepxaeH 3 noHs 2009 rona (ANSI T11 FC-BB-5)

Cisco nepBou npeacraBuiia OCHOBaHHbIN Ha CTaHOapTax

kommyTaTop FCoE Cisco Nexus 5000

© 2011 Cisco Systems, Inc. All rights reserved. 35



NMNouyemy FCoOE?

LaHHble nepedaromcs rno obweu pabpuke

iISCSI
FCoE SAN Appliance

Computer System Computer System

Application Application

XocTt/
CepBep

File System

File System

olume Manager
SCSI Device Driver

Volume Manager
SCSI Device Driver
iSCSI Driver
TCP/IP Stark

r -

T T L L

Block I/O

TpaHcnopT

XpaHunuuie

© 2011 Cisco Systems, Inc. All rights reserved.

iISCSI NAS
Gateway Appliance

NAS
Gateway

Computer System  Computer System Computer System

Application Application

Application

File System

File System

File System
1/0 Redirector

olume Manager

1/0 Redirector
SCSI Device Driver

iSCSI Driver

TCPIIP Stark TCPI/IP Stack

TCP/IP Stack

-----------------J

File 1/0

TCPIIP Stack

Device Drive

Bookio
-
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FCoE: koHconuaauua B macwitabax cetu!

» PaclumpeHune KoHconuaauum
BBOJAa-BbiBOAA Ha
mMarmcTparnb

* [logaep>kka pasgeneHus
SAN ¢abpuk ans
OTKa30yCTONYMBOCTHU

* [logooepxka CUCTEM
XpaHEHMSA C NOAKIIOYEHUEM
no DCB/FCoE

© 2011 Cisco Systems, Inc. All rights reserved.

FCoE

Enhanced Storage

Ethernet Fabric

Enhanced Ethernet u FCoE

37



NMpoayktbl Cisco ¢ nogaepxkon FCoE

dukcmpoBaHHagd
KOHJpurypauma

Nexus 5596

.W ¥

Nexus 5020

,,_..---v";:’i]/ I
S

Nexus 5548

* Nexus 2232 Nexus 5010

Nexus 4000

Knacc upektopos

MDS 9500

FCoE 8-port

NX-OS & DCNM

© 2011 Cisco Systems, Inc. All rights reserved.




Nexus 5596UP & 5548UP
HoBoe nokoneHue ypoBHs goctyna LLOO

= KommyTtaTtopbl TOR BbICOKOW NIIOTHOCTH
(TRU / 2RU)

= 10GE/1GE/FCoE/8GFC

NHHOBaLUuu

* YHuBepcarbHble NOpPThI

= [Mogaepkka MapLUpyT3aLmm [penmyllecTBa
= Increased FEX scale (24/L2) = 3awmra nHsecTLmi!
= FCoE Multi-hop » [lpogormxeHune cemencrea Nexus 5000,

ncnonb3oBaHne NX-OS
» Adapter-FEX (6yayLuee)

= Huskas npenckasyemas 3agepxka

= Cisco FabricPath (byayLuee) KOMMYTaLmW

» VM-FEX (6yayLiee)

© 2011 Cisco Systems, Inc. All rights reserved. 39



Usonauma SAN A/ SAN B

Heao mpebyrom 3aka3quku?

dusnyeckasa nsonaumsa YT0-TO NpomMexxyTo4Hoe Jlornyeckas nsonaumsa

N3onaumsa Ha
YPOBHE...
KommyTaTopa
N B
ZyS VDC
, Kabens Virtual Port-
Channel (VPC
a annel ( )
Ethernet
OtaenbHble dur3nyeckme cetn onsa VLAN n VSAN gnsa nsonauumn gabpuk Ha
Kaxxgon dpabpukm eOUHOM Habope YCTPOWCTB U COEANHEHWIA

© 2011 Cisco Systems, Inc. All rights reserved. 40



TpaANUMNOHHbIE CETHU
BuiaeneHHble LAN un SAN

= [lonHoe pa3sgeneHne ceTen
OTLI,eJ'IbeIe AJOMEHbI 3KCriJtyataumnm
HeaddekTneHoe maclutabmpoBaHme

= Ethernet — ocHoBHaa TexHonorus
nepegayvn gaHHbIX

[lonyckaeTt notepu

= Fibre Channel — ctaHpgapT ang
KopriopatneHbix SAN

OTcyTBME NOTEPDL
Bbicokasa 4OCTYMHOCTb 3a CHET
nsonauum dabpuk

= YBenu4yeHune 4mcra nHTepdgencos
cepsepa

MuHnmym 2xHBAs + 2xNICs !!

© 2011 Cisco Systems, Inc. All rights reserved.

AGGREGATION

Native
Ethernet

FibreChannel
SAN

FC_

Ethernet

41




[TonHasa KoOHconuaauua TpaHcnopTa
[pyras KpamHOCTb

EavHas cetb IO

Ethernet and Storage traffic

Bce coegnHeHua HecyT BCe BUAbI EVERYWHERE
Tpaduka
== =
[1poToKOSbI Nepenayun u Core

XpaHEeHUA OaHHbIX

MakcumanbHoe cokpalleHune |
) - Aggregation
yucrna yCTPOUCTB U COEOUHEHNN - =0 e — =

Yxopn ot cbabpuk A/B

EavHas dabpuka ¢
pe3epBUPOBaAHNEM CEPBUNCOB

Virtual Port-
Channel (VPC)

Access

© 2011 Cisco Systems, Inc. All rights reserved.
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Ethernet SAN
KoHconunpauua TexHonorum

= LAN 1 SAN 1CcrnonbaytoT Te Xe aneMeHTbl: KOMMYTaTopbl, Kabenw,
aganTtepbl, TpaHCMBeEpbI...

= [lonHaga n3onaumsa NoCTPOEHMSA 1 SKcnyaTaumm
* Wcnonb3oBaHue asontounn Ethernet (10G>40G—->1000)

Native Ethernet LAN Fibre Channel over Ethernet
SAN

| Core Fabric ‘A’

Fabric ‘B’

Virtual Port-
Channel (VPC)

Ether-channel~  Multi-pathing
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KoHconupauusa Ha ypoBHe gocTtyna

EonHaa CKC n tononornsa gocrtyna

[TogkrnoveHme K CyLLecTBYOLWNM
SAN

K FC cetn unn k FCoE no VE noptam

[TnaBHaga murpauma K
KOHBEPreHTHOe CeTH

CoxpaHeHue naonsaumm SAN
dabpuk

ObecreyeHne COBMECTUMOCTHU C
ncnonb3osaHnem NPV pexunma

© 2011 Cisco Systems, Inc. All rights reserved.

Shared
Access

FC
FCoE
Ethernet
DCB
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KoHconunaauua Ha ypoBHe
arpermnpoBaHus

TpaHCnopT CETU XpaHEHMUSA Yepes
BbICOKOMPOU3BOAUTESTbHbLIN
KOHBEPreHTHbI KOMMYTaTOpP BbICOKOWU
OOCTYMHOCTH

AHanor TpagnumoHHbix SAN
Tononornn «Edge-Core-Edge»

[oBbILLIEHME NPOU3BOAUTENBHOCTU Ha
YPOBHE arpernpoBaHus

= [locTpoeHue kpynHbix FCoE ceTten c Vi
coxpaHeHnem goctyna k CX[ c
nogkntodveHnem no Fibre Channel

FC I
FCOE s
Ethernet =

DCB ===

CoxpaHeHue nsonsauun ans Tpaduka
XpaHEHUS

= BbigeneHHble FCoE coegnHeHuns

* BeblgeneHHble Storage VDC Ha Nexus 7000
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Cisco Unified Fabric
ApxumekmypHsbie VIHHogauuu

" MaclutabupyemMocTb

FY11 i 0BGUNBHOCTL
Unified Ports ~ mbkocTb BHeapeHus
CONVERGENCE .
° : > [TMBKOCTb APXUTEKTYPHI
FabricPath
— — MacwTtabupyemocTtb
o1V ~_~ MoburnbHoCTb
SCALE FEX-link > MpocToTta YnpasneHus
— MacwTabupyemocTtb
Nexus 1000V~ Mognepxka VM B CeTn
I INTELLIGENCE DCB/FCoE 1 KOHCOJ'IVIJJ,VIpOBaHHbIVI B/B

@ "~ AnnuHkm Active-Active

FY08 vDC " Buptyanusauust KommyTtatopa
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HemHoro o6 IT cnyx6e Cisco...

= 300 obbeKkToB B
90 cTpaHax

= 400 3gaHu

= 52 LUOL n cepBepHbIx
KOMHAaT
—14: BU3HEC-NPUITOKEHUS

—38: pa3spaboTtka
= 65,000+ coTpygHUKOB
= 20,000 m2 nnowapen LIOO

= 20+ MW mowHocTn Ao
obopynoBaHugd
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Passutue LUO/M Cisco

Global Disaster Recovery Strategy

Netherlands— Metro-Based DC Pair (Tier-lll)

Short to Mid-Term: Leverage Current Assets
Single-Instance Order Management (OM/AR)
Long-Term: Part of Decision Process (Make/
Buy)

AsiaPAC TBD—Single DC (Tier-lll) + Land

Continental Hub for SaaS, Unified
Communications and Software Development

Mountain View (CA)—
Early Adopter DC

Richardson (TX)—Metro-Based DC Pair (Tier-lll) /N —
. . Distributed Standalone DCs
Global Hub for Business Applications (Tier-1)
Continental Hub for SaaS and Communications . . -
QORI  Latency-Sensitive Software

L Development at Lower e j
Availability

<3 BC/DR Plan 1x Type A(Tier lI) [EN Type B(Tier Il)
Early Adopter DC 2x Type A at Synchronous Capable Distance
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HoBbIn cepBuc-opmneHTnpoBaHHbivn OO
Cisco Systems B PuyapacoHe, Texac

Llens: ObecneyeHne TeKyLWMX U

oyayLwunx HyXa Ou3Hec-npunoXxXeHnn
Cisco

NMuTtaHue u oxnaxapeHue: cambin
6onbwon padounn LLOA Cisco, ~3,000
KBaapaTHbIX MeTpoB B 30Hax LIO[ ; aoBa
pe3epBHbIX BBoga no 10 MW

O6opyaoBaHue: mecto ana ~750
CepBepHbIX CTOEK;

Wcnonb3oBaHue: pa3mMeLleHue
OCHOBHbIX 6u3Hec-npunoxeHun Cisco ¢
ob6ecnevyeHuem TpedosaHun k LO[M Tier
i+

pystems, Inc. All rights reserved.



BupTtyanusauua cepBepoB

=CHwxeHue 3atpar Ha LLO ($$%/
cepBep)

"[MToBbIiWweHne yTunusaumm omanveckKkux
cepBepoB

* CHUXXeHue BpeMeHM 3anycka
cepBUCOB

" YBennyeHue 4OCTYNHOCTHU
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TpagnunoHHbIn an3anH: 1MW, 1000 m?

GEEEERE]
ST33837Y
. Gl
. BEE SR
EEEFEETTT: R
</

L

o
= 0 _
o a
» i
s oh i
| — ||
: - i
. O © O O © O © O O © Od L
R = T o =TT —T T T T T T T T T T T T |

© 2011 Cisco Systems, Inc. All rights reserved. 52



e
[1n3annH HOBOro NOKOJIeHUs

Oowue AaHHbIe "
= 1MW UPS Ha atax O © O O © O O © O O© O O
= 12 kW/cTonky N [ N B N H N B Tag
=  OxnaxgeHue B 5 1 .
CTOWK R SERERESRRRS 1 5 RN Hn= NN
(«JJ,I::IIV)I/OXOD,») §§§ % ﬁ Ei E§ o
. TO3R ik FEEEEE] ?EI) R L:_:-" -
= 21 Pods HAAAAAAAAAAA B
To3R , : N -
L Nexus 5000 e e w :: -
=  KoHcornb oy S Saaman . asll
=  Nexus 2000 Eg HOHE R e -l
Aapo o )
=  Nexus 7000 ks [ ]
= Catalyst 6500 B 151 7 R I i 7 R s 7 B i i i 7 SR M _
= MDS S o oao 0Oo© o O© o Ooo© o O §
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Jsontouua LLOA: npumep Cisco
Systems

NIAOTHOCTU

AP PEKTUBHOCTb 100% - 130-150% 130%
LOA

170-200%
1,000 m?, 1 MW

~40%
KabenbHas $2.7 million $1.6 million $1.6m  skoHomus
cuctema Ha CKC
Uncno omnsndecknx 720 930 -1080 1200-1400
cepBepoB B LIOA Toro

Xe pa3mepa!
Yucno VM 7200 9300-10800 12000-2800u

Notes: Assumes pre-UCS average V2P ratio of 10 to 1 and post UCS average ratio of 20 to 1
due to the memory expansion technology. Unified Fabric efficiency gains result from power
optimization. UCS efficiency gains result from additional power benefits of UCS.
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BuptyansHbin Typ no O Cisco

( 15C0 on Lisco: Richardson Data Center lour - Moz metox |
( ls Ihttp:waw.cisco.comeebIaboutIciscoitatwordeata_center;‘flash;‘rcdn_dc_toun‘index.htmI {} |
alaln

CISCO Cisco on Cisco: Richardson Data Center Tour

o . Richardson Data Center
m i (*) Cooling Towers

Global Data
Center Strategy
(Video 02:52 min)

Cisco IT Redefines
the Data Center
(Video 06:05 min)

) Power Distribution Room \j Chiller Room’

(*) security Trnp . & \) Water Tower

Explore the
Richardson

Primary area where
business applications and
data are hosted holds

racks of server, storage,

\ and network equipment ;
‘ N \9 Build Room

\
\ B
U DR » . (*) Central Distribution

Data Center

Northemn California
Data Center

‘\Qrﬁntranca Facility Room ") VIDEO INTRO

Insights from the Play this video, to learn
Facilities Manager about how to Explore the
(Video 03:15 min) Data Center (00:37)

> Feedback =1

Insights from
the Architect
(Video 07:10 min)

©1992-2009 Cisco Systems Inc. &l rights reserved.
Terms & Conditions | Privacy Statement | Cookie Policy | Trademarks of Cisco Systems Inc.

Transferring data from www.cisco.com...

www.cisco.com/gol/virtualdatacenter

© 2011 Cisco Systems, Inc. All rights reserved. 55




[lononHUTeNnbHaa nuTepaTtypa

afran]r.
CISCO.

I/0 Consolidation in
the Data Center

A complete guide to Data Center Ethernet
and Fibre Channel over Ethernet

Silvano Gai

ciscopress.com Claudio DeSanti

afrar]n,
CISCO

Grow a Greener .
Data \(Penter &

Douglas Alge

A gl;ida to building a_ﬁh operating anéfgvee(ﬁcient,
ecologically sensitive IT and Facilities infrastructure

© 2011 Cisco Systems, Inc. All rights reserved.
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Fibre Channel Speed Roadmap

Product Throughout Line Rate T:::lr?o‘E;y Market Availability
Naming (MBps) (Gbaud) Completed (Year) (Year)
1GFC 200 1.0625 1996 1997
Base 2
2GFC 400 2125 2000 2001
4GFC 800 4.25 2003 2005
8GFC 1600 8.5 2006 2008
16FC 3200 14.025 2009 2011
K
32GFC 6400 28.5 2012 Market Demand
Parallel
. 64GFC 12800 57 2016 Market Demand
Optics
_ 128GFC 25600 114 2020 Market Demand

S ECIA
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00630p hYyHKLUNOHHANMBHOCTMU
CpasHeHune Nexus vPC u Catalyst VSS

VSS vPC
PyHKUNA (Virtual Switching (Virtual Port
System) Channel)
Multi-Chassis Port Channel v v
Tononorua 6e3 nertenb v v
STP kaK «3anacHow
BapuaHT» v v
YpoBeHb ynpaBneHus OawnH [1Ba, 06a aKTUBHbI
NMoapepxka ana L3
Portchannel 4 X
YnpaBnsiowme npoToKonbl OauvH ak3emMnnsap OK3eMNNApbl HA KaXkaoM yane
NoptoB 10GE Ha 8 16
Etherchannel
KoHdurypauusa yctpoucts EonHasa koHgurypauus OTASTERETS [ERLIMPETn (€

KOHTpOrieM COBMECTUMOCTMW)
ISSU 6e3 notepb X v

MNMopThbl Ansa cBsA3u y3nos Virtual Switching Supervisor

(Inter-switch Link) 720-10G, kaptbl 6708, 6716 1100be MoAynm 10GE
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