
  
 Dell

 

-

sergey_gusarov@dell.com

k.rybakov
Печатный текст
www.compuway.ru



2

Dell - Internal Use - Confidential

   
Top-of-Rack  

  
 

 
   

  SMB

 
  

 
  



3

Dell - Internal Use - Confidential

Dell  IT  

 
 

 

Dell Dell

WAN

 

 

SAN 

Oracle

SAP

VMware

Microsoft
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Hadoop
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-  
  SMB

  Dell

-

MXL

 
 

 

 
 

C7004/7008

10GE

1GE

10/40GE FC

 

Z9500

IOA

  
 

 
  BYOD 

   
 

Z9100-ON

10/40GE

10/25/40/50/100GE

 
Top-of-Rack

S5000 S6000

S6000-ON

S3048-ON, S60

1GE
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10GE 10GE/FC 10/40GE

S4820T, S4810

X1000
X4012

N4000N3000
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Gartner  Dell

• Dell  Visionary   
Gartner

• Dell     
   

 ,  
  

• Dell   
   

   

   Gartner Magic Quadrant for Data Center Networking:

http://www.dell.com/learn/us/en/uscorp1/corp-comm/2015-05-12-magic-quadrant

http://www.dell.com/learn/us/en/uscorp1/corp-comm/2015-05-12-magic-quadrant
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   Dell ?

   
15+  
Dell

 
  

*

 
 

 
 

 
 

* 3    ProSupport    . 
   N, X- .
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 Dell Networking

1

2

3

  
   east-west 

   TCO

 10GE  
   ,

   

            
         

  

 

•  

•  

•  
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 10GE

  
  , 

  

 Power of 101

10GE ToR

10GE Rack

10GE 

1
0
G

E
 

1
0
G
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  10GE  GE Top-of-Rack

48 x 1/10GE SFP+

6 x 40GE QSFP+

48 x 10/100/1000Base-T

4 x 10GE SFP+

S4048-ON S3048-ON

VXLAN L2 Gateway

(DCB, FCoE)

  

 Dell   9: VLT, OpenFlow, VRF, Open Automation

 ONIE       Dell 
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 10GE Top-of-Rack

• 48 x 1/10GE SFP+  4 x 40GE

•   800 

•  DCB, FCoE, iSCSI 
DCB

S4810

• 48 x 1/10GE RJ-45  4 x 40GE

•  iSCSI DCB

• , Multi-chassis LAG (VLT)

S4820T



13

Dell - Internal Use - Confidential

-  Dell PowerEdge M1000e

6   
 I/O

Fabric B1

1/10GbE,

4/8/16Gb FC, 

20/40/56Gb IB

Fabric C1

1/10GbE, 

4/8/16Gb FC, 

20/40/56Gb IB

Fabric B2

1/10GbE, 

4/8/16Gb FC, 

20/40/56Gb IB

Fabric C2

1/10GbE, 

4/8/16Gb FC, 

20/40/56Gb IB

Fabric A1

Reserved for 

1/10GbE LOMs or 

Select Network 

Adapters

Fabric A2

Reserved for 

1/10GbE LOMs or 

Select Network 

Adapters
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Dell Networking MXL

•  
› 32    1/10GE

›  6   40GE  24 x 10GE   
-

›  8  FC 8G

• 320Gb  6 
›  4-   40GbE QSFP+  

• Dell FTOS Operating System
› CLI (   Cisco IOS)

•  PVST+    Cisco

•
›  DCB, FCoE

›  NPIV Gateway

•      
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   MXL

4 x 10GE SFP+

4 x 10GBASE-T RJ-45

(    MXL)

2 x 40GE QSFP+
 

QSFP+

Ethernet

 Ethernet

SFP 1GE SFP+ 10GE QSFP+ 40GE

Fibre Chanel 

8/4/2G FC SFP+ LW

8/4/2G FC SFP+ SW

4 x FC8G

-  40GE

 4 x 10GE

40GE Direct Attach  

 40GE   
 QSFP+ 

10GE Direct Attach  

FC MODULE

http://www.siemon.com/sis/store/images/products/cca_qsfp+-to-4-sfp+-passive-copper-assemblies_big.jpg
http://www.siemon.com/sis/store/images/products/cca_qsfp+-to-4-sfp+-passive-copper-assemblies_big.jpg
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Dell Networking MXL
 

4K VLANs

128K MAC 

802.3ad Link Agg

802.1D Spanning Tree 

Protocol

802.1s MSTP

802.1w RSTP

PVST+

LLDP

PVLAN

IGMP Snooping/ Querier

VLT

QoS

Marking / Classification: 

Diffserv, 802.1p

Rate-limiting / Policing

WRED

DWRR

Inter VLAN Routing

ICMP/ARP

RIP, OSPF v2/v3, IS-IS, BGP

PIM SM, SSM

Static/Default Routes

16K IPv4 routing table

VRRP

MAC, IP ACL

Industry standard CLI

Ping, Traceroute

RADIUS, TACACS+

SSH, Telnet

SNMPv1, v2c, v3

RMON

FTP, TFTP client, NTP

client

DNS client, BootP/DHCP

relay

sFlow

Port mirroring / SPAN

OpenFlow

SAN

DCBx, PFC, ETS

FCoE, FIP Snooping

NPIV Gateway, FCF

Name, Zone, Login server

Bare Metal Provisioning

Smart Scripting

Virtual Server Networking
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Dell PowerEdge M I/O Aggregator

Dell PowerEdge M I/O Aggregator

 
32 x GbE/10GbE

 

-   
QSFP   

 4 x 10GbE

-   

FTOS

 Plug and play,  , 
 CMC

 DCB, FCoE  iSCSI

  uplink

 ToR  
 LACP

• 4  SFP+

– 1GbE 10GbE

–   
 Direct Attach

• 4  10GBASE-T

– 1GbE  10GbE

• 2  40GbE QSFP+

–     
 4 x 10GbE  

 
-

• 4  FC8G

• 8/4/2G FC SFP+ SW  LW

Ethernet 

FC

FC MODULE
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M1000e

 IP   

3   Top-of-Rack

2

1

 

 
 PowerEdge M I/O Aggregator
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 Top-

of-Rack

West East

  

 Top-

of-Rack

West East

=   
 ToR

=   
 ToR

Э  ,  г  
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 г MXL  IOA ?

1. IOA

–    
–   
–   

2. MXL

–    
–   Layer 3, ACL, , 

40GE

–    Dell PS   -

–   
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Top-of-Rack

•  1RU, 4   
 :

• 12 x 1/10GE SFP+

• 12   
1/10GE SFP+  2/4/8G FC

• 12 x 10GBASE-T RJ-45

•   4 x 40GE

S5000

•  DCB, FCoE, NPIV Gateway

•  FC   
(name server, zoning),  FC 
Initiators, FCoE Initiators, FC Targets

• , Multi-chassis LAG (VLT)

SAN

S5000

LAN
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S-

• S4048-ON, S4810, S4820T, S5000, S6000, S3048-ON

•   10GE (  S6000)  40GE (  
S3048-ON)

•  320 /     
(40 /   S3048-ON)

•    : 6

•      
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-

   
 east-

west  
  TCO

   east-
west   

2

40GE Spine

  

40GE Spine

10GE ToR

10GE Rack

10GE 

1
0
G

E
 

10GE ToR

10GE Rack

1
0
G

E
 

10GE 

1
0
G

E
 

1
0
G

E
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Э  Active Fabric

1/10GE

S4048-ON

S4820TS3048-ON

S60

S5000

10/40GE

MXL

Z9500

L
e
a
f

S6000-ON

S6000-ONZ9100-ON

S
p
in

e

10/40GE10/40/100GE
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Э  Active Fabric

100GE

QSFP28

40GE

QSFP+
10GE

10/100/

1000Base-T
GE SFP FC 8G

Z9500 10.56 / - 132 528 * - - -

Z9100-ON 3.2 / 32 32 128 * - - -

S4048-ON 1.44 / - 6 48 SFP+ - 48 -

S4810

S4810-ON
1.28 / - 4 48 SFP+ - 48 -

S4820 1.28 / - 4 48 RJ-45 48 ** - -

S5000 1.28 / - 4
12, 24, 36, 48 

SFP+  RJ-45

12, 24, 36, 

48 **
48 12

S6000

S6000-ON
2.56 / - 32 96 * - - -

S3048-ON 260 / - - 4 SFP+ 48 4 -

S60 176 / - - 4 SFP+ 44 4 -

S55 192 / - - 4 SFP+ 44 4 -

MXL 1.28 / - 6
32 .

24 . *
4 ** 8 8

** 10BASE-T  *   -
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Active Fabric Manager

• GUI 

•  
 

• Э  
•   OpenStack

• FTOS CLI  VMware 

Virtual Distributed 

Switch (VDS)

Active 
Fabric
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Dell Networking S6000-ON

2.56 /  
 

*   -

VXLAN L2
  

VMware NSX

 Dell Networking S6000   VDI   VMware Horizon View:

http://en.community.dell.com/techcenter/networking/m/networking_files/20436957.aspx

32x 40GE  
96x 10GE*  8x 

40GE

160,000 MAC
48,000 ARP

16,000 IPv4

http://en.community.dell.com/techcenter/networking/m/networking_files/20436957.aspx
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Layer 2   VMware NSX

  
(   VLAN)

NSX L2 
Gateway

  (VNI)

Z9100-ON

S6000, S6000-ON

S4048-ON
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Z9500 к    

оpay-as-
you-growп

  36, 84  132 
 40GE

   

10 / , 528 x 10GE  
132 x 40GE, 3RU

И
  

 
OpenFlow, REST API
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Z9100 к      
 10/25/40/50/100GE

2 x 1/10GE SFP+

32 x  QSFP28

– 32 x 100GE

– 32 x 40GE

– 64 x 50GE

– 128 x 25GE

– 128 x 10GE

•   
•  (DCB, FCoE)

• VXLAN L2 Gateway

•  Dell   9: VLT, 

OpenFlow, VRF, Open Automation

•  ONIE   
    Dell 

•    
•   
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   Z9100-ON

Z9100Z9100-ON S4048-ON S3048-ON

1GE         10GE     10/40GE  
25/50GE
100GE

40/100GE          10GE          

Z9100-ON 
100GE Active 

Fabric

40/100GE          
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Virtual Link Trunking (VLT)

•   Z9500, Z9100-ON, S6000, S4048-ON, S4810, 

S4820T, S5000, S3048-ON, MXL  M I/O Aggregator

• Layer 2      

•       

•      Spanning Tree

 

http://habrahabr.ru/company/dell/blog/252763/

http://habrahabr.ru/company/dell/blog/252763/
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  Active Fabric 
Layer 2   VLT

• 2 x S6000  15 x S4810

• S4810  4 x 40GE   
 S6000

• 46 x 10GE    

• 3:1

690  10GE 1440 10GE

S6000

S4810S4810

• 2 x S6000  30 x S4810

• S4810  2 x 40GE   
 S6000

• 48 x 10GE    

• 6:1

S6000
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  Active Fabric

http://en.community.dell.com/techcenter/extras/m/white_papers/20403697/download.aspx

http://en.community.dell.com/techcenter/extras/m/white_papers/20403697/download.aspx
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-  

Cisco

ACI 
(APIC)

WAN
 (L4-

7, NFV г)

 
 /

 

VMware

NSX

Juniper 
Contrail

Alcatel 
Nuage

Midokura

Plumgrid

Pluribus

Cisco APIC 
Enterprise 

Module

HP VAN
BigSwitch

Cloud 
Fabric

SilverPeak

Clougenix

Viptela
Glue 

Networks

Versa 
Networks

vARMOUR

Brocade 
(Vyatta)

BigSwitch
BigTAP

Open 
Daylight

Open 
Source 

Controllers

 

•   
 SDN

•  
open source  

• SDN к   SDDC

•   
 

White box/ Open 
Networking

Juniper

Dell

NFV

Cumulus

  

 -
 Dell
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S4810-ON

S6000-ON

 

 ASIC

   

SDN NVO 

  
 

S3048-ON

S4048-ON

Z9100-ON
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   Dell

• Dell к   ,   
   

•   , , 
    

•   :  25-65%    
   

 Brite Box    Gartner:

http://www.gartner.com/technology/reprints.do?id=1-25L8JGB&ct=141204&st=sb

http://www.gartner.com/technology/reprints.do?id=1-25L8JGB&ct=141204&st=sb


46

Dell - Internal Use - Confidential

Cumulus Linux

  
 Linux

  

Э   
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 Cumulus Linux

CPU, RAM, Flash, etc. Switch Silicon

Front Panel Ports

U
se

r 
S
p
a
c
e

L
in

u
x
 K

e
rn

e
l

switchd

Switch HAL

Switch

Driver
Routing 

Tables

ARP

Table

Bridge

Table

Ethernet 

Interfaces

Automation Monitoring

Third Party/Customer Applications

Network 

OrchestrationRouting

Suite
Bridging VXLAN

Quagga
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Э  Cumulus

Routing
Network

Automation
Orchestration

Network 

Virtualization
Monitoring Storage Security Others

Cumulus Linux

Industry Standard Hardware
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  Cumulus Linux

http://docs.cumulusnetworks.com/dashboard.action

http://docs.cumulusnetworks.com/dashboard.action
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  Cumulus

•     

•   Linux 

•     

• Leaf-Spine   

•    

• Web 2.0 
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 Big Switch

Big Tap Monitoring Fabric

Big Cloud Switching Fabric
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Big Tap Monitoring Fabric

 

Network Packet Brokers (NPB)

   SPAN  
 

1G SPAN

10G SPAN

TAP 1/10G

TAP 1/10G

NPB

NPB

NPB

 

Control 

Network

NPB NPB

B
a
re

 M
e
ta

l,
 S

c
a
la

b
le

 F
a
b
ri

c

1G/10G/40G Tool 

Farm

Big Tap 
Controller

 

 SDN  

1G SPAN

10G SPAN

TAP 1/10G

TAP 1/10G
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Big Cloud Fabric

Big Floud

Fabric 

Controller

    

1 3

Spine 

Switches

(32x40G)

Leaf 

Switches

(48x10G+6x

40G)

2

10G/40G Links

  

 : 10G/40G

:  
Broadcom Trident II

  

   L4-7   

 : ESX, Hyper-V, 

KVM, Xen

: OpenStack, CloudStack

Private/Public 
Clouds

Big Data VDI г

The industryпs first bare metal 
SDN data center switching fabric

The industryпs first bare metal 
SDN data center switching fabric

Plug and play SDN   
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 Big Switch

• Plug and play     
 

• ,     
 (GUI  CLI)

•   ,   
 

•      ( )

•  TCO

• Э   Big Tap Monitoring
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   iSCSI  FCoE

•  

• Э   
   

•  

•   : 7

 iSCSI

•    
•   
•  

 

•    
  FC

•     
(Zoning)

•   : 37

 FCoE

    FC: 5
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 Data Center Bridging (DCB)

802.1Qbb 

(Per-Priority Flow Control)

10GE

IEEE

DCB

802.1Qaz 

(Enhanced Transmission Selection)

t1

3G

3G

1G

10GE

t2

IEEE

DCB

Flow Control     

   
 

5G

4G
1G

DCBX

IEEE

DCB

802.1Qau 

(Congestion Management)

End-to-End  



 Dell 
Networking  

  
iSCSI
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   iSCSI DCB 

•   End-to-end iSCSI DCB

• , , target

iSCSI

DCB

iSCSI

DCB

iSCSI

DCB
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iSCSI DCB

Data Center Bridging Exchange   LLDP 

    

ETS

PFC

DCBx

Priority-Based Flow Control  8  
       

 

Enhanced Transmission Selection   
     

iSCSI TLV
iSCSI TLV iSCSI     
TCP        
PFC  ETS
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  iSCSI  
 Dell

,    EqualLogic  
 LLDP  CHASSIS ID TLV.  EqualLogic

MAC OUI 00:09:8A.

iSCSI  

iSCSI -

iSCSI -

     EqualLogic  
PortFast, Jumbo Frames, Flow Control   Unicast 
Storm Control

    iSCSI

    
 EqualLogic  Compellent,    

 iSCSI   256

• S4810, S4820T, S5000, MXL, IO Aggregator

• S55, S60

• N3000, N4000
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 Dell   iSCSI DCB

S4048-ON

Top-of-Rack

MXL PowerEdge
M IO Aggregator

-  
 M1000e

S4810, 4820T

S5000

N4000

S6000
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ToR   -
2x10GE CNA

LAG

M
1
0
0
0
e
 

VLT

2x10GE 
CNA

Equal
Logic

VLT

LAN

iSCSI
& LAN 
LAN
iSCSI

EqualLogic

S4810
S4820T
S5000

ToR: S4810, S4820T, S5000

IOM: MXL  IOA

2x10GE CNA  Dell -

•  DCB  DCBX  ToR
  IOM

• PFC  ETS   ToR
   

  DCBX  IOM, EqualLogic
 CNA

• VLT  ToR  IOM

• Switch independent NIC teaming  
 NIC (Smart Load Balancing  

Broadcom)

• MPIO  SAN

  

MXL or 
IOA
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M
1
0
0
0
e
 

2x10GE 
CNA

Equal
Logic

VLT

LAN

iSCSI
& LAN 
LAN
iSCSI

EqualLogic     
 M1000e

ToR: 

IOM: MXL

2x10GE CAN  Dell -

•  DCB  DCBX  IOM

• PFC  ETS   IOM   
   DCBX 

EqualLogic  CNA

• VLT  IOM

• Switch independent NIC teaming  
 NIC (Smart Load Balancing  

Broadcom)

• MPIO  SAN

  

MXL
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  EqualLogic  iSCSI DCB

   EqualLogic
http://en.community.dell.com/techcenter/storage/w/wiki/4250.switch-configuration-guides-by-
sis.aspx

Data Center Bridging: Standards, Behavioral Requirements, and 
Configuration Guidelines with Dell EqualLogic iSCSI SANs
http://en.community.dell.com/dell-groups/dtcmedia/m/mediagallery/20283700.aspx

   Dell Storage
http://en.community.dell.com/dell-groups/dtcmedia/m/mediagallery/20438558

     Dell Active 
Fabric c  Dell EqualLogic
http://en.community.dell.com/techcenter/extras/m/white_papers/20403697/download.aspx

http://en.community.dell.com/techcenter/storage/w/wiki/4250.switch-configuration-guides-by-sis.aspx
http://en.community.dell.com/dell-groups/dtcmedia/m/mediagallery/20283700.aspx
http://en.community.dell.com/dell-groups/dtcmedia/m/mediagallery/20438558
http://en.community.dell.com/techcenter/extras/m/white_papers/20403697/download.aspx


 Dell 
Networking  

  
FCoE
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   FCoE

 

   FC HBA

   

  

 N  CNA

 F   FCoE F

 E   FCoE

VN

VF

F 

N 

E 

VE

FC

FCoE

FCoE Initiator FCoE TargetVN VF

FC Initiator FC TargetN 

VE VE VNVF

F E E F N 
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   FCoE

• Enode к  ,  FCoE  
DCB. CNA к   .

• FCF (FCoE Forwarder) к ,   FC  
  

• FSB (FIP Snooping Bridge) к ,   FCoE, 
  FC .   Enode  FCF.

FCoE

CNA = FCoE Initiator FCoE Target

FSB FCFEnode

VN VF VN
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  FIP Snooping

•  

•  ACL     
FCoE   Enode  FCF

• FSB к    FIP Snooping 

FCoE

CNA = FCoE Initiator FCoE Target

FSB FCFEnode

VN VF VN
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FCoE LEGO

FCoE

Initiator Enode

FCoE

Target

VE

FCF FCF

VEVFVN VNVF

FCoE

Initiator Enode
FCoE

Target
FSB FCF

VFVN VNVF

FCoE

Initiator Enode

FCoE

Target

VN
NP 

Proxy FCF

VFVFVN VNVF

FCoE

Initiator Enode
FCoE

TargetFSB FCF

VFVN VNVFVN
NP

Proxy

VF
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 Dell Networking  
 FCoE

S4810

Top-of-Rack

MXL PowerEdge
M IO Aggregator

-  
M1000e

S5000

S6000
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 Dell Networking  
 FCoE

FCoE

Initiator Enode
FC

TargetFSB FCF

VFVN NFVN
NP

Proxy

VF

10GE CNA

MXL/IOA

S4810

S5000

S6000

S5000

MXL/IOA + FC 

S5000

MXL/IOA + 
FC 

Dell Compellent

Dell PowerVault
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 FCoE

LAN FC LAN
FC 

FCoE LAN FC

LAN

FC 

FCoE

FC SAN

1 53

•    
• Compellent SC8000, SC4020

• PowerVault MD3800f, 
MD3820f, MD3860f

LAN

FC 

FC SAN

4

LAN FC

•    , 
 SAN

• Compellent SC8000, SC4020

• PowerVault MD3800f, 
MD3820f, MD3860f

•    
, NAS

• Compellent SC8000, 
SC4020

• Compellent FS8600

• PowerVault MD3800f, 
MD3820f, MD3860f

S5000 S5000 S5000

MXL

LAN

2

FC 

FC

MXL
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  -  M1000e

FCoE
LAN 
FC

NIC 
Teaming 

LAGs

M
1
0
0
0
e

2x10GE 
CNA

LAGLAG

LAN

SAN A

FC 

LAN

LAN ToR: S4810, S4820T, S5000

SAN ToR: Brocade, Cisco 

IOM: MXL  IOA  FC

2x10GE CNA  Dell 

•   FC HBA  
•   FC -

  

• NPIV Proxy Gateway  IOM

• PFC  ETS   IOM 
   

  DCBX  CNA

• Switch independent NIC Teaming 
  NIC

• MPIO  SAN

  

SAN B

FC 



75

Dell - Internal Use - Confidential

  
  S5000   FCoE

http://en.community.dell.com/techcenter/networking/w/wiki/4613.dell-networking-s5000.aspx

  MXL   FCoE

http://en.community.dell.com/techcenter/networking/w/wiki/3786.dell-networking-mxl-switch.aspx

  FC  MXL  IO Aggregator

http://en.community.dell.com/techcenter/networking/m/networking_files/20441020

MXL  IOA  Brocade FC    Dell Compellent

http://en.community.dell.com/techcenter/extras/m/white_papers/20438166/download.aspx

MXL  IOA  Cisco MDS FC

http://en.community.dell.com/techcenter/extras/m/white_papers/20438167.aspx

S5000 NPIV Gateway  Brocade FC    Dell Compellent  Dell PowerVault

http://en.community.dell.com/techcenter/extras/m/white_papers/20387203.aspx

   S5000 NPIV Gateway  Brocade FC    Dell Compellent

http://www.youtube.com/watch?v=iCST1lx-nNk

   S5000 Full Fabric   Dell Compellent

http://www.youtube.com/watch?v=gtyv4YrkCzo

   MXL NPIV Gateway  Brocade FC    Dell Compellent

http://www.youtube.com/watch?v=sgpovxh06Eo

http://en.community.dell.com/techcenter/networking/w/wiki/4613.dell-networking-s5000.aspx
http://en.community.dell.com/techcenter/networking/w/wiki/3786.dell-networking-mxl-switch.aspx
http://en.community.dell.com/techcenter/networking/m/networking_files/20441020
http://en.community.dell.com/techcenter/extras/m/white_papers/20438166/download.aspx
http://en.community.dell.com/techcenter/extras/m/white_papers/20438167.aspx
http://en.community.dell.com/techcenter/extras/m/white_papers/20387203.aspx
http://www.youtube.com/watch?v=iCST1lx-nNk
http://www.youtube.com/watch?v=gtyv4YrkCzo
http://www.youtube.com/watch?v=sgpovxh06Eo
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  , 
   3
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Dell Networking  

Active Fabric

Z-
S-

C-

(10/40GE)

(10GE)

N-
(1GE)

-
  

M-

10GE  
 

S-

 
LAN  SAN

S-
WLAN

 

W-

 
  BYOD 

ClearPass
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-

•    
 

• Э  10GE 

•  PoE/PoE+  
 

•   VLT

C7004

C7008
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   C-
48 x 10/100/1000Base-T RJ45

48 x 10/100/1000Base-T RJ45   PoE+

48 x 100M/GE SFP 

  SFP  100Base-FX, 1000Base-
SX, 1000Base-LX, 1000Base-ZX  1000Base-T

6 x 40GE QSFP+

16 x 10GBASE-T RJ-45

8 x 10 GE SFP+

 SFP+  SR, LR, LRM, ER

46 FlexMedia (36 x 10/100/1000Base-T, 8 x 100M/GE SFP, 
2 x 10 GE SFP+)

  PoE  15.4   

  SFP 100Base-FX, 1000Base-
SX, 1000Base-LX, 1000Base-ZX  1000Base-T

 SFP+ SR  LR
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 N-

Wire-Speed

iSCSI

Э   

 

USB

http://www.dell.com/QRL/Networking
http://www.dell.com/QRL/Networking
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  N-

N2000 N4000

N3000

N1500

 Layer 2  Layer 3   
  Dell Networking OS 6.x

   

     

 Layer 2 10GE Layer 3  
 

 Layer 3
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Dell Networking N4000

N4032
24 x 10GBASE-T,  

N4032F
24 x 10GbE SFP+,  

N4064
48 x 10GBASE-T,  2 x 40GbE, 

 

N4064F
48 x 10GbE SFP+, 2 x 40GbE, 

 

2 x 40GbE QSFP+4 x 10GbE SFP+ 4 x 10GBASE-T

  (  ):

40GE 

DAC
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Dell Networking N4000

N4032 24 x 10GBASE-T,   

N4032F 24 x 1/10GE SFP+,   

N4064 48 x 10GBASE-T, 2 x 40GE, 

  

N4064F 48 x 1/10GE SFP+, 2 x 40GE, 

  

• 1.28 /   
•  64  10GE 

•  12   , 320 /  
   40GE  10GE

•  : 2 x 40GE QSFP+, 4 x 

10GBaseT RJ-45  4 x 10GE SFP+

• Layer 3  
• Plug-and-Play   C  Dell 

EqualLogic

•      80PLUS-

certified

• Energy Efficient Ethernet (EEE)

•     
•     USB

• Dell Fresh Air
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Dell Networking N3000

• 260 /   
•  12   , 84 /   

,   
•   : 2 x 10GBaseT RJ-

45  2 x 10GE SFP+

•  PoE+

• Layer 3  
• Plug-and-Play   C  Dell 

EqualLogic

•      80PLUS-

certified

• Energy Efficient Ethernet (EEE)

•     
•     USB

• Dell Fresh Air

N3024 24 x 10/100/1000Base-T RJ-45, 2 x 10GE 

SFP+, 2 -  GE SFP, 2  
,   

N3024F 24 x GE SFP, 2 x 10GE SFP+, 2 -

 10/100/1000Base-T RJ-45, 2  
,   

N3024P 24 x 10/100/1000Base-T RJ-45  PoE+, 2 

x 10GE SFP+, 2 -  GE SFP, 2 

 ,   

N3048 48 x 10/100/1000Base-T RJ-45, 2 x 10GE 

SFP+, 2 -  GE SFP, 2  
,   

N3048P 48 x 10/100/1000Base-T RJ-45  PoE+, 2 

x 10GE SFP+, 2 -  GE SFP, 2 

 ,   
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Dell Networking N2000

• 220 /   
•  12   , 84 /   

,   
•  PoE+

•  RIP   
• Energy Efficient Ethernet (EEE)

•     USB

• Dell Fresh Air

N2024 24 x 10/100/1000Base-T RJ-45, 2 

x 1/10GE SFP+, 2  

N2024P 24 x 10/100/1000Base-T RJ-45  
PoE+, 2 x 1/10GE SFP+, 2  

N2048 48 x 10/100/1000Base-T RJ-45, 2 

x 1/10GE SFP+, 2  

N2048P 48 x 10/100/1000Base-T RJ-45 

PoE+, 2 x 1/10GE SFP+, 2  
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Dell Networking N1500

• 4  1/10GE SFP+

•   2  10GE  
  
(40 / ,  4 

 )
•  (RIP, , 

Inter VLAN)

• PoE+

N1524 24 x 10/100/1000Base-T RJ-45, 

4 x 1/10GE SFP+

N1524P 24 x 10/100/1000Base-T RJ-45  
PoE+, 4 x 1/10GE SFP+

N1548 48 x 10/100/1000Base-T RJ-45, 

4 x 1/10GE SFP+

N1548P 48 x 10/100/1000Base-T RJ-45 

PoE+, 4 x 1/10GE SFP+
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N2000  N3000

•    21 /    

• Mini-SAS 

•  : 0.25, 1  3 

•  : 

•   N2000
  

•   N3000
  

• N2000   N3000
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  N2000  N3000

•  
• Out-of-band  
• 2 -  Gigabit Ethernet

• 2  10GE SFP+

• USB

N3000

•  
• 2  10GE SFP+

• USB

N2000
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  PoE+

   

 
  

 , 

PoE+  , 
 

  
 , 

PoE+  
, 

N3024P 715 550
1430

2 x 715
1100

N3048P 1100 900
2200

2 x 1100
1800

N2024P 1000 850 2000  MPS1000 1700

N2048P 1000 850 2000  MPS1000 1700
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  N2000  N3000

N2024 / N2048 N3024 / N3048

 1/10 GE SFP+ 2

 2 x 10GE SFP+, 

  2 x 10GE SFP+  2 x 

10GBASE-T

- 2 x 1GE

   12

 2 
 84 /

 mini-SAS  
Power-over-Ethernet-Plus (PoE+) ,   мPн

 Layer 3
  VLAN,

 , RIP v1/v2

  VLAN,

 , RIP v1/v2,

OSPF v2/v3

 1 , 1 2   
 Ready Rails ,  

б в    ,  
2

Э 80+, EEE

Dell Fresh Air

, . .  128 / 164 158 / 193

 , / 172 / 220 212 / 260

 , 4 4

 MAC 16,000 32,000
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   SMB
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-   X-  
 SMB

X1008X4012 X1052X1018P X1018 X1026P X1008PX1052P X1026
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  X-

10/100/

1000Base-T
GE SFP 10GE PoE PoE+

X4012 - - 12 SFP+ * - -

X1008 8 - -   PoE

X1018 16 2 - -

X1026 24 2 - -

X1052 48 - 4 SFP+ * - -

X1008P 8 - - 8 PoE (123 )

X1018P 16 2 - 16 PoE (246 ) -

X1026P 24 2 -
24 PoE  12 PoE+ 

(369 ) -

X1052P 48 - 4 SFP+ *
24 PoE  12 PoE+ 

(369 ) -

*   GE SFP
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  X-



102

Dell - Internal Use - Confidential

  X-

•  

• Kensington Lock

•   :
– Unmanaged:    X1008/18/26

– Managed:    X1052/4012

–    Managed  mode   7 

–  оMgmtп   

•    CLI

•   VLAN   

• 4000 VLAN

• 16K MAC

• 12 x LAG (LACP, static)  4-   LAG

• 256 IGMP 
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  X-

• IGMP Snooping, Querier, Multicast VLAN

• STP, RSTP, MSTP, BPDU Guard, Fast Link (portfast)

• 802.1X, ACL, Dynamic ARP Inspection, DHCP Snooping, Private 

VLAN (Isolated VLAN), Protected Ports, Port Security

• QoS (8   X1052/P, X4012, 4   ), Voice 

VLAN

• Port Mirroring

• SNMP v1,2c,3, SNMP read/write    
X1008/P.   SNMP read-only.

• LLDP, TACACS+, RADIUS

•       
DHCP/TFTP  USB

   X- : 

http://i.dell.com/sites/doccontent/shared-content/data-sheets/en/Documents/Dell-Networking-X-Series-spec-sheet.pdf

http://i.dell.com/sites/doccontent/shared-content/data-sheets/en/Documents/Dell-Networking-X-Series-spec-sheet.pdf
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  X-   N-

X- N-

    CLI  

  

    , 
,  

 

,   
PowerConnect 2800

  
,

  , 

 10GE  

   
  PoE  PoE+
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 ,  

 
  

 

 
  

  

  
   

 

 
 

 
 Wi-Fi
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  Dell

7. Application

6. Presentation

5. Session

4. Transport

3. Network

2. Data Link

1. Physical
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• , , 

• AAA- ,  BYOD, 
 

•  , 
, Firewall

•    
•  PoE, PoE+

• 802.11n, 802.11ac

•     
 

•    

•   

 OMNM / AirWave

ClearPass
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Remote
•    IPSec VPN 

   

Branch
• Instant   IPSec VPN  

  

Campus 
•   

Instant
•  
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Instant  

•  
•    б в 5

•  

•  ,   
•  , 

•   ,  

•  ;  б в  
,   б в

•     
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   Instant  

      
 

AP setup

-WLAN 

-Firewall/Radius

-  
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 Radio Management

 ,       
!

 dual-radio

• 2,4  / 5,0 

   

•  к   

•     

•     

•        
Load Aware

•  Band Steering

•                              
Air Time Fairness
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  к     

 ,  
• 450 /   
•    

W-AP134, W-IAP134
W-AP135, W-IAP135
W-AP114, W-IAP114
W-AP115, W-IAP115

3x3 
MIMO

2x2 
MIMO

 ,  -  

• 300 /   
•  

W-AP175P, W-IAP175P
W-AP175AC, W-IAP175AC
W-AP175DC

 ,  
• 300 /   
•    

W-AP104, W-IAP104
W-AP105, W-IAP105
W-AP103, W-IAP103

 ,  
• 867 /   11ac, 300 /   11n

•    

W-AP204, W-IAP204
W-AP205, W-IAP205

 ,  
• 1.3 /   11ac, 450 /   11n

•    

W-AP224, W-IAP224
W-AP225, W-IAP225

 ,  -  

• 1.3 /   11ac, 450 /   11n

•    

W-AP274, W-IAP274
W-AP275, W-IAP275

 ,  
• 1.3 /   11ac, 450 /   11n

•    

W-AP214, W-IAP214
W-AP215, W-IAP215
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     Remote

 ,  
• 450 /   
•  
• 4 Ethernet    
• 1 PoE   (W-IAP155P)

• USB   3G/4G

W-IAP155
W-IAP155P

900

/
3x3 
MIMO

 , 2.4 
• 300 /
• 2 Ethernet    
• 1 PoE   (W-IAP3WNP)

• USB   3G/4G

W-IAP3WN
W-IAP3WNP

600

/
2x2 MIMO

300

/
2x2 
MIMO

 ,  
• 300 /   
•    
• 1 Ethernet    
• USB   3G/4G

W-IAP108
W-IAP109
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•

•   

• VPN-

•    

• Wireless IPS

•   
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2048 APs

32 APs

16 APs

64 APs

 
• 2048 , 3/4 /  Firewall

W-3200 W-7010

 
• 4096 , 4/8 /  Firewall

W-3400 W-7030

 
• 8192 , 4 /  Firewall

W-3600

• 1024 , 2 /  Firewall

• 4  GE,  USB

W-7005

128 APs

 
 

1024 APs

512APs

 
• 16K/24K/32K 

• 20/40/40 /  Firewall

•  1RU

•    

•   
•  

W-7240
W-7220
W-7210
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 ClientMatch

  
 AP

 -

RF     
  

11n  11ac 

 
 98% of mobile devices with 

higher SNR

 94% better performance for 

мstickyн clients
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 AppRF

•   
web-

UC 

•  75%  
UC

•  30%  
 

 iPad

• 11x   
 

WebEx

Sharepoint

Supply Chain

Exchange

Oracle

Google
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 LAN   
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   ClearPass

Employee Contractor

Visitor

PatientShopper

W-Series ClearPass

-

BYOD

AAA
 

NAC
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  ClearPass

OnGuard • NAC

Guest
•  

 

Onboard • Provisioning

ClearPass

Policy 

Manager

RADIUS/TACACS+ 

 

MDM API 

  

/ 
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ClearPass Guest

•  
•
•
•
•   
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  AirWave

 
•    

 
•    

   

• Root cause 

•   

 
•    

 
•  

 
•  
•   , 
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AirWave
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AirWave
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Dell 
MXL

MXL

LAG

2 x 10GEPowerEdge 

M1000e

40GE

VLT или тек

EqualLogic PS-M4110

EqualLogic PS6210LAN
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MXL

S4810

S4820T

Яд о LAN и SAN

Layer 3

Layer 2

VLT

LAG

2 x 10GEPowerEdge 

M1000e

EqualLogic

PS6210XS

EqualLogic

PS6210XV

EqualLogic

PS6210E

iSCSI

СХД

40GE

VLT
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N2000

N3000

 
 

OMNM

N2000 

W-IAP

W-IAP

Dell 

Dell 

N3000/N2000

Э  

 LAN

 iSCSI SAN
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Э  

N2000

N4000

10GbE

10GbE

 
 

OMNM

40GbE

N2000

N3000

Dell EqualLogic

Dell 

LAN  SAN

W-AP

10GbE

 
 W-
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-

-

И

W

X

TZ
X1008P

•  
• 8 ,   
•  PoE    Dell W-IAP, IP , 

 
• Kensington Lock
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Power of 10 SMB

12 x 10GE SFP+

X4012

X1052

X1052P

W-IAP

VRTX

   Dell Networking Small Business Reference Architecture:

http://en.community.dell.com/techcenter/networking/m/networking_files/20441101

http://en.community.dell.com/techcenter/networking/m/networking_files/20441101
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•  3  

• 250 :    83   

•     IP   
 

•   6  PowerEdge R630

–       2  10GE SFP+

•  PS6210

– 4  10GE SFP+
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Dell N2048P

Dell N4032F

  

  

 R630

IP 

 PS6210
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• 2  N4032F  ,  :
–    2  40GE QSFP+

– 2   40GE Direct Attach  0.5 
– 11 SFP+ 10GE SR

• 6  N2048P   PoE+.  2 
  ,  :

–   0.25 
– 1  SFP+ 10GE SR

• 16  SFP+ 10GE SR   

• 16   LC-LC
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-

 

 

OpenManage
Network 
Manager

Dell OpenManage Network Manager

•  
 Dell, Cisco, 

HP, Juniper

•  
 
   

 Dell

   : 
http://www.cruznms.com/omnmfreetrial

http://www.cruznms.com/omnmfreetrial
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