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Brocade One
Classic Data Centre

 Generation One Data Centre
* Designed for North to South Traffic

* Client to Server traffic model

Aggregation Layer
| | | | * Enterprise topologies- STP, MSTP
* Enterprise limitations - STP, stacking

'\ A
25 % West to East

* Designed for transport, not the
application

* Generic Enterprise Solution

* Enterprise technologies -stacking

75% North to South

*  Minimize Layer 2 fault domains
* Increased Management footprint

Layer 2 Layer 2 Layer 2 Layer 2 * Multi-layered, multi-protocol architectures
Domain-1 Domain-2 Domain-3 Domain-4 for scalability
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Brocade One
The Next Generation Data Centre

* Increased West to East traffic
* Next Generation Apps (SOA, SAS. Web 2.0)

* Server Virtualisation (VM)- Server to Server

Aggregation Layer : : :
eeree y  Drive for applications awareness

| * Applications the business enabler

* Convergence (FCOE) - Server to Storage

30% North to South

DC designed around the application

Network needs to be aware of the apps

* The New DC needs to be flat

* Single scalable Layer 2 Domain

70-% West to Eas

Single Layer 2 Domain
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Brocade One
Ethernet Fabric

The Next Generation Data Centre is a Fabric Architecture

Fabric is a single logically flat Layer 2 network

Wire-once, plug-in-play management

End to end application awareness within the fabric

Active-active, non-stop forwarding, zero downtime

Delivering optimal any-to-any forwarding across the fabric

RO > < 5
D> D a»

| =

S \_  Westiorost 3 y .

lllllllllll

The Fabric architecture purpose built for the challenges of East-to-West traffic
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Brocade One
Virtual Cluster Switching

* Brocade created the fabric
architecture
¢ Market leader in building SAN Fabric
*  SAN Fabric are scalable layer 2 network

* Robust 10 year proven technology in the
Data centre

* Presentin 90 of Global 100 Data Centre

* Virtual Cluster Switching

* Brocade’s Vision for the Next generation
Data Centre

* Ethernet Fabric built on Brocade’s SAN
fabric
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VCS Evolution not Revolution

Foundry
IP
knowledge

SAN Fabric
Heritage

Storage
& Server
OEM/
partnership

FC/FCOE
knowledge
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Virtual Cluster Switching

— = ~

Ethernet Distributed Logical
Fabric Intelligence Chassis

Self-forming Logically flattens and
Arbitrary topology collapses network layers

: Fabric is aware of all Scale edge and manage as

disruptive : :
: Masterless control, no Auto-configuration
Lossless, low latency reconfiguration Centralized or distributed

Convergence-ready VAL interaction mgmt; end-to-end

No Spanning Tree Protocol
Multi-path, deterministic

Connectivity over Distance, Native Fibre Channel,
Security Services, Layer 4-7, etc.

Dynamic Services
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BROCADE

ETHERNET FABRICS




Scaling Virtual Server Environments

Technical Challenges Today
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Layer 2: only 1 active path
STP disables other paths
Not “virtualization optimized”

Add Virtual Machines
Add additional GbE connections

Move to 10 GbE for simplicity and more
performance

Uplinks are stressed; need more
connections in LAG

Increase utilization using MSTP
(spanning tree per VLAN)
Increases complexity

Creates multiple single-path networks; limits
sphere of mobility

Link failure
STP reconvergence — network is down
Broadcast storms stress network
Layer 3 as an alternative
Greater complexity; higher cost
VM mobility limited to rack
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Adding a new switch to an Ethernet Fabric
Automatic Fabric Creation and Expansion

Automatic Trunk Creation

Wmmm 30GbE DCB Trunk (3x10GbE)
=== 10GbE DCB Link
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CLI Callouts

VDX Switch

ic all

UCS Mode: Fabhwric Cluster

10:00:00:05:1E:CD:44:6A
18:880:80:05:1E:CDz42 :6A
18:80:80:85:-1E:-CD:=55:6A

The Fabric has 3 RBridgeds)

18.17.87.144
18.17.87.145
18.17.87.155

Members of VCS
Ethernet Fabric

IFR[‘:]- L1
fth'H:?_ L1

IFRHH L1

Additional VDX

added to fabric « No configuration to setup or scripts to run
*Existing traffic is uninterrupted




Ethernet Fabrics
Distributed MAC address tables

MAC ID 1 —
m. g
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ESX2
MAC ID 2
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CLI Callouts

Members of VCS
UCS Mode: Fabric .
ofes Tadme Ethernet Fabric
IP Address
CLI Command
H |
B8:80:85:1E:C
: 3 RBridgeds>
Dynanic ] Te 2/8~
Dynamic 3 Te 2-8/
BBA5 .3326 .¢ Dynamic 3 Te 1,8/
B818.9488. Dynamic 3 Te 2,8/
B818.946808. 9 gynanic ] %e ;/?/
5. ynamic e 278716
Learned MAC Dunanic Ic 1o
= - ynamic 3 e 2/8/
addresses : Dynanic _ Te 2,8/

Dynamic 3 Te 1,8/
Dynamic 3 Te 1,8/

FPHA > Te 18,17
12

UCS Mode: Fabric Cluste See all devices on all
RBridge—1D ! : switches

The Fabric has 3 RBridge(

RB2# show add table
Ulanld

aaas . -574h =t i 1
(5515 57e2 Dynami i ) 3 SWItCh and Port
Q¢ Do : Aot 1o
[Gana  Domamic Rctiv S Saris MAC Learned
.Beee i .
.cd2e
.9chbB
5 151505] Dynamic
f.AB81 Dynamic
as Dynamic i Te 1-8-6
Dynamic i Te 186
FPMA Active Te 286

1
1
1
|
' |
il
il
1
1
1
1
1

13

 New servers are seen on all switches



Ethernet Fabrics
Host Based LAG - LAG to different physical VDX Switches

VM
P

ESX2

Link Link ]
Aggregation
Aggregation geregat
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CLI Callouts

CLI
Command

ON\lelnet 10.17.87.168 ISL

HB?# zhow fabric route topology ISL Cost

Bandwidth

Total Path Count: 16
Src—ID Dst—ID OutPort Hops Hbhr—Fort

?-8-41
?7-8-47
?-8-51
?2-8,57
7,826
2-8-22
?2-8-22
?2-.8-32
2,836
28,47
7,851
?2-.8-57
7,826
?-.8-41
?2-8-32
?-8-36

e o D1 D DA D 0 B e e o e ok

12-8-%

NN

Hop Count to
VCS Member Switch




Traditional Link Aggregation

Switch-to-Switch LAG - Hashing algorithms cause imbalances
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Virtual Link Aggregation (Trunking)

Balanced Connections with no hashing algorithms
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Ethernet Fabrics
Equal Cost Multi-Pathing

VM
P

=" ESX2

™~
30Gb Trunk =
3 x10Gb Links
2 M
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CLI Callouts

o Telnet 10.17.87.168

MHetwork 0% (RB9>
HOS Uersion 2.8.6_h1ld29

RB? login: admin

Pazsword:
CLI s , ,
UWARMING: The default password of ‘admin’ and 'user’ accounts have not heen chang
Command ed.
Uelcome to the Brocade Hetwork Operating System Software
admnin connected from 127.8.8.1 using console on RB? |SL
RB?# zhow fabric i=sl .
POI’tS RBridge—1ID: 9 HISLs: BﬂndWldth
Pa rt|c|pat|ng Src—Port HNbhr—Port Hhr—WUN " Trunk Mhi:g
In ISL 9/8,22 8/0/10 19:80:00:05:1E:CD:62:EA 208G “RB8"

/8,27 ?-8-18 10:80:88:85:1E:CD:63:6hA 28G "RE?"

?-8-31 11-8-9 10:80:80:85:1E:CD:38:6A 286 "RB11"
2-8-37 12-8-18 286 "RB12"
?-8-41 3-8-7 286 “"RB3"
28,46 487 18:08:80:05:1E:=CD:42 :EfA 286 ""RB4""

9./8,/51 5./0,/9 1A:@A:PA:P5 :1E:CD:52:6A  2@GC “RB5"
9,/8./57 6./0./10 1A:@A:AA:P5:1E:CD:53:6A 2@G “RB6 "

RBE? i




BROCADE

VIRTUAL MOBILITY

Automatic Migration Port Profiles




Technical Challenges of Migrating

Virtual Machines

Network

Complexity  Security and
Policy
Enforcement

VM MAC

Association  Support for
multiple
hypervisors
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Virtual Machine Mobility

Challenges Today
Limited sphere of mobility

STP limits flexibility to a minimized,
defined tree of switches

L3 limits mobility to a single rack

VM migration can break

m'__ \ network/application access
L3 to L2 \ Port setting information must be identical

at destination
Map services (VLANS, QoS,
security, etc.) to all physical ports

Eases mobility, but undermines network
and security best practices

Distributed Virtual Switch

Addresses configuration needs

Distributed
vSwitch

Consumes server resources and still
restricted by physical limits

Limited insight into where VMs
are running

VMs exist anywhere in the cluster

®
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What Does It Mean To Virtualize The Network?

* Automatically distribute and bind policies
at a per-VM level

* Allow seamless VM migration across the
network

* Enforce VM level policies in a consistent
fashion across the network

* Be Hypervisor agnostic to meet project
requirements

© 2011 Brocade Communications - Company Proprietary Information February 2011 22 B



Sharing Port Profiles

Automatic Sharing to simplify management

1
Port Profile WebServer:
Enable QoS
Enable VLAN
Enable Security
Enable FCOE

© 2011 Brocade Communications - Company Proprietary Information

Port Profile WebServer:
Enable QoS

Enable VLAN

port profe weserver: [EC U 11’

Enable QoS ‘

|
Enable VLAN C O E Port Profile WebServer:
Enable Security Enable QoS

Enable FCOE I Enable VLAN
f— '( y === Enable Security
- ‘ ‘ .-I. Enable FCOE

7 7=

Port Profile WebServer: -
5 Enable QoS N
Port Profile WebServer: Enable VLAN

Enable QoS Enable Security
S Enable VLAN Enable FCOE

Enable Security Y 4 —

Enable FCOE I -7—/_—

-

y 2
-

= -
- =

February 2011
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Simplified Virtual Machine Migration

Automatic Migration of Port Profiles

MAC ID

ESX 2

>

Port Profile WebServer: :
Enable QoS 1
Enable VLAN Port Profile WebServer:
Enable Security Enable QoS
Enable FCOE F b= Enable VLAN
= Enable Security
..I. Enable FCOE

AL 'ﬂ;\

Z 7=

1
Port Profile WebServer: |
/ Enable QoS
Enable VLAN
Enable Security
Enable FCOE

| |
Port Profile WebServer:

LN
Enable QoS

1
Port Profile WebServer: Enable VLAN
Enable QoS Enable Security
Enable VLAN Enable FCOE
Enable Security Y 4 —
Enable FCOE — -7—]_—

-

- -
- =

®
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Hypervisor Agnostic
Tied only to VM Mac Addresses




BROCADE

ELIMINATING BOTTLENECKS &
INCREASING RELIABILITY

Multi-Chassis Trunking (MCT) & VLAG




The Network Challenge

* Better
Performance

« Better Core
Scalability

* Fewer

Disruptions Aggregation/

. Fewer Path Access

Failures

* Fewer
Hardware
Malfunctions
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Multi-Chassis Trunking & VvLAG

Internet )

High-Speed Links

Active-active load
balancing —

Core

Faster recovery

Interoperable with —
existing networks

Aggregation/
Access

VLAG Configuration 1
Fabric ISL-enabled
Fabric trunk enabled

Channel-group 10 mode
Active Type standard
LACP timeout long
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Simplified Logical View

Internet ) VRRP

* Handle traffic +MCT
spikes \$

* Greater 5 0
Scalability Core

* Reduced
downtime Aggregation/

* Single logical Access VLAG for
access/agg layer Auto Link-
to manage Aggregation

» Single core
configuration
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BROCADE

BRINGING FCoE INTO THE
ETHERNET FABRIC




You don’t know anyone like this..

do you?
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Challenges of FCoE & Convergence

* FCoE has been limited to single hop configurations on all
DCB products...until Virtual Cluster Switching

Ethernet fabrics provide meet the requirements for multi-hop
storage connectivity including low latency, lossless and ECMP

The network MUST be storage aware, and Brocade knows storage
Secure roles & responsibilities for LAN & SAN administrators

* [Improves network performance and reliability for iSCSI,
NAS and backup traffic as well

e Upcoming bridging for existing SANs & FC storage

Preserves storage investment but allows converged server
connectivity to simplify the access layer



What really changes with Convergence?

Current Way FCoE Way

NAS|
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Example Environment
6 IP Connections and 2 FC per Server

2

T 1T 'Y % s

6 10b NICs
24Gb HBAs

e 0l L =
LT 103 — |
.- ",
- .- ny
[ =)
LI -
ILLs
JLE

[

120 4 Port NICs ® .
120 2 Port HBA — M—

480 Host Side

Cablos - BROCADE

®
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Same Example Environment
360 Host Side Cables Removed

/' 210GbCHAs

—
. s
L SRy
s
e
W e

(il
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Multi-hop FCoE

Low Latency, Lossless, Resilient, Storage Aware Network

VM VM
: 2

Strong storage Support
Line Rate
Lossless via ETC
QoS
Priority Flow Control

37



Easy Configuration & Setup

RE1# show cee map default

CE il 'default
Precedence: 1
Remap Fabric-Prioritcy to Prioricy O
Remap Lossless-Priority to Priority O
Priority Group Table
1: Weight 40, PFC Enabled, BW: 40
Wleight 60, PFC Disabled, EBEWs 60
FPFC Disabled
PFC Disabled
PFC Disabled
PFC Disabled
FFC Disabled
FFC Disabled
PFC Disabled
: PFC Disabled
Priority Tahle

Cos: o 2

(|

5
S
15.
9.
S.

e
n m on
=] i A e W B

[

PGID: 2 2 2 1
Enabled on the following interfaces:
Te 1/0/5

rRE15 i




Easy Configuration
Configuration on Switch is pushed to CNA

w Host Connectivity Manager !E]E
File “iew Discovery Configure Monitor Tool Help
Ea!'f;aﬂwst ! | Properties = SFP+ | LLDP | CEE |
f;_MMMEDED . |- CEE Parameters
ona AXU2541F348 CEE Status Active
FCoE Logical Link Status Ll
DCBCKP version CEE
Metwork Priority 0
Operational CEE Configuration ~
: _Priorily Group Id '-% Bandwvicth .F'ril:lrl',' Flowy Cortrol lETherne.t Link La... FCoE CoS i_iSCSl CoS
: jo 0 Dizahled
] _1 40 Enabled 3 3 3
(2 &0 Disabled 0124567 0124567
LIS 0 Dizabled
il 0 Dizahled
i 0 Dizabled
‘e 0 Dizahled
o [ 0 Disabled

®
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Performance is Outstanding O 7Gb/s

Display

All Managers 3019.26 10000

Tota /D per Second N |
Al Managers 2254 82 10000

Total MBs per Second ] _ _Z_J
Al Managers 14.2409 100

Average |/0 Response Time [ms) | - _>_]
All Managers 54 9115 100

Masimum 1 Response Tine (re) | | 5|
All Managers 36.23 % 100 %

% CPU Utilization (total) 5|
All Managers 0 10

2

Total Enor Count

B3 (conf-i1f-te-3/0/12)# do C . 3/0/712 include rate
Dueneing strategy

Input 170 Mo c, 562874 packe ¢, 95.68% of line-rate

Output 97 32 Mb ec, 574924 pack ec, 97.35% of line-rate

FE3 (cont—-1f-te—-3/



ECMP provides very even traffic balance

RBEZ# show in L Eenc et 2/0/17 include
Jusueing sctrat
Input
Cutput
REZ2# show

Queuesing strat

~ A"

Input

output
RBZ# show
Queueing

e B b B e

Input 2441.272776 Mbhits/

Output 2476 300 Mbits
F‘E-Zi.i show in face tengig .d_

ueue 1nc (
Input
output

rRB2# §




ECMP Redistribution

RBZ (conf-if-te-2,
Queueing
Trans

Input

output

RBZ (conf-if-te-2/

Queueing sStre
Transmit Stat
Input
Output

Transmit
Input
Qutput

(conf-if-te-2,

54864

show

8904 Mbits/

Mhits/=

do show

19
-

interiace

Mbhits/sec
Mbhits

80168
1/1)# do
fifo

o

=ux1j§ )

Mhits,




Brocade 1010 and 1020 CNAs
DCB-enabled Converged Network Adapters (CNAS)

Key features:

10 Gbps Data Center Bridging (DCB)

» for TCP/IP and storage (iSCSI/FCoE)

»»  Single- or dual-port models

BR-1010-0010 (optical)

BR-1010-1010 (copper) 2>  Copper (active twinax) and optical options

» Upto 500,000 IOPS per port
»» Common FC and FCoE driver

»  x8-lane PCI Express 2.0

BR-1020-0010 (optical) »  Low-profile design; LC-style pluggable SFP+

BR-1020-1010 (copper) _ .
»  Single chip, low power (8.5 watts)
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VDX 6720 Ethernet Fabric Switches

*  Built for the virtual data center
*  Uses Brocade fabric switching ASICs
. First switches to run new Brocade Network Operating System
*  Virtual Cluster Switching (VCS) fabric technology
*  Automatic Migration of Port Profiles (AMPP)

* Best-in-class performance and density
*  24-and 60-port models
. Non-blocking, cut-through architecture, wire-speed

* 600 ns port-to-port latency; 1.8 us across port groups

* Environmental flexibility
. 10 GbE and 1 GbE supported on every port
*  Twinax, direct-attached optical, and SFP optical connectivity options

. Less than 17" switch depth and reversible front-to-back airflow

* Enables network convergence
*  Complete FCoE support, multi-hop
. iSCSI DCB support

* Highly resilient and efficient design
. Hot code load and activation

VDX 6720 ETHERNET FABRIC

*  Remote “lights out” management
. Simplistic design, optimal power efficiency
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Brocade VDX Product Family

Delivering virtual cluster switching

A new family of Ethernet Fabric switches

3 i

6720-24
24-port 60-port 24- and 60-port
1/10 GbE 1/10 GbE 1/10 GbE
600 ns latency High density Fibre Channel ports
for connectivity to
Fastest Ethernet Wire-speed SAN

switch available

© 2011 Brocade Communications - Company Proprietary Information

48-port

1 GbE
High-density

1 GbE VCS
connectivity

February 2011

VCS in blade server
chassis

1/10 GbE

Blade switches are
part of the logical
chassis

BROCADE

VCS

Wire-speed
chassis with VCS

Allows Ethernet
fabrics to scale
further



Ethernet Fabrics
Easing into a new A New Network Architecture

Classic Hierarchical Ethernet Architecture Hybrid Ethernet Fabric Architecture Ethernet Fabric Architecture
@
8 @ B
8 e
(=]
_ [&]
8
& % H
Eﬂ i & o : BROCADE
s S . s, = H
1 g L A wl g
3 ,.—_—-7‘ — i ,_--_—_f' % %
§| W W ﬂ W g S
Servers with 10 Gbps Connections Servers with 1 and 10Gbps Connections Servers with 10 Gbps Connections

®
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Migrating to an Ethernet Fabric is Easy

Seamless integration into existing environments

Core BROCADE

Aggregation

Access

10 GbE

Storage
Servers
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Future VCS Enabled Datacenter

PRIMARY

Core
routers

Layer 4-7
application delivery

BROCADE
-\ -

Security Services
(firewall, encryption)

Blade
servers

© 2011 Brocade Communications - Company Proprietary Information

DATA CENTER

VCS

TECHNOLOGY

Public =
Network

VCS fabric
extension

(<)

REMOTE

DATA CENTER _é
<

BROCADE_

TECHNOLOGY %

VCS fabric
extension

Rack-mount
servers

FCoE/iSCSI/NAS
storage

Dedicated Fibre
Channel SAN for
Tier 1 applications

February 2011




Virtual Cluster Switching (VCS)

e Simple

(] e
. Interoperable

. Non—stoﬁ |
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BROCADE

Thank You
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