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Current New
Infrastructure Infrastructure




Evolution of the Data Center Infrastructure
Phased Approach

Cisco Public
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B Pooled
Pooled i Compute

Storage
Resources Resources

Shared Application
Services

Server
Processing




Roles Based.
Administration

éia%%i%o and Provisioning
Ethernet
*Integrated data — Fpre
center technologies "
and services — Infiniband
e One network, = o ey G o
many services Services
e Single point of
management =
e Resilience with SErvices
SecurltY and
Statefu
Redundancy

Pooled Pooled

Storage Shared Compute
Resources Application Resogrces
Services
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Executing on the Data Center Network
Architecture with Innovation, Partnerships and
Acquisitions

Application Optimization

de Area File ~  Application Velocity o
Services Engine - ~

A21/\
:{

Data Center Services

NILIA S We.
BIUB A Q1ICE

Prote&tioRtSedhYity
Agents

INTERCATIVE
SERVICES
LAYER

L=
Jela

o N,

J:», ; : < ,»_,:»:.! L
mey ‘Chusterin

Late

«==| Replecation, Virtual--
n ] Fabrics

—~
54
=
2
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Q.

cl

B UB A IO MIS N
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Storage Optical
Switching Transport

UIUOISIAQY

US|

S

l

s
SFS Family Catalyst Family MDS Family ONS Family

NETWORKED
INFRASTRUCTURE
LAYER

Cisco Public



Data Center Network
Topology

1

I

1
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02

1

1

1

SERVER FARM NETWORK

Network
6500 ﬁttalqhed
- \_____NAS__ Caches___"PPHANCes
Internet
(9L MPLS VPN
- .Ql IPSEC/ SSL VPN
pL

INTEGRATED NETWORK SERVICES

_____________

1
1
1
h 1
S8 \Virtual Server
: Clusters

DATA CENTER
INTERCONNECT
NETWORK

Blade Servers
UNIX/ NT
Servers

VETHEMES

INTEGRATED STORAGE SERVICES

Cisco Public




Delivering a Technology Vision and Consultancy
Services t0 oPtlmlze current resources and plan

for future network growth

ture
Assessm ent

L

traff

Planning for Peak
Networ Performance
Protect mission-
CI’I ical application mg

Performance Evaluation,

Architecture Planning, and

Skills Assessments to
reduce cost and
Complexity

Delivering Network
Investment Protection
to maximize ROI

SerV|ce

.

Support

UI’

DeS| ning a |Ie reS|I|ent
scalable, an

available networks for
greater service velocity
and minimal impact of
outages

N\

e
ent
port

e

manageability of networks

[Deployln best practice configurations for easier ]




Ease Degolo ment, Reduce Risk, Improve Resilience
a Center Networking

with Da

esign Best Practices

CISCO BUSINESS READY DATA CENTER NETWORK ARCHITECTURE
THE INTELLIGENCE TO PROTECT, OPTIMIZE, AND GROW.

For mare information on Cisco Enterprise Matworking salutions,
o to hittpefwwwcisco.com/go/datacenter
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Networking Solutions ~|§so}

ENTER NETWORKING SOLUTIONS
Introduction

Cigco Data Center Networking is based on highly adaptable data center network architectural principles and hest
practice network designs. It includes a suite of integrated data center solutions that enable a business resilient and
business responsive data center environmentthat can more efficiently supporttoday's applications as well as
evolve in the future.

Cisco is collaborating with the [eading data center platform providers, storage subsystem vendors, 1ISVs, system
integrators, and channel partners in the data center industry ta design, build, deploy, and suppon data centar
infrastructures and applications that meet customer goals.
White Papers (1)

Cisco Data Center Networking Overview
Desiun Guides ()

Data Center Metworking:Securing Server Farms SEND ﬁ (PDF - 2 MB)

Data Center Infrastructure Architecture SRND.ﬁf (POF - 2 MB)

Data Center. Site Selection for Business Continuance SRMND @ (PDF - 2 MB)

Customer Success Stories (1)
Fuel for Agility: Woodside Petroleurm Case Stud

Relevant Products
Find details ahout hardware devices, software components that relate to your
networking solution

Relevant Technologies

WWW.cisco.com/ go/ datacenter

Related Tools

Cisco Povversd Network - Find
Recommended Service Providers



Cisco Data Center Network

Architecture
Backed by Key Partners
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Addressing Key Data Center Challenges
Cost, Resilience and Flexibility

« Storage Consolidation and Virtualization
e Proliferation of Server I/ O Connections
e File Server Proliferation in Branches

« Cost Effective' High Performance
Computing

e Business Continuance and Compliance
« Web Application Performance Challenges
« Data Center Virtualization



« Extra ports ($$) due to dedicated ISLs

« Extra Administrators ($3$) to manage
extra switches

« Extratime ($$) to expand existing islands

e Cannot move ports from one island to
another

 Extratime to provision new SAN island —
complete new infrastructure




* Provides standard- based API
to 37 party virtualization

- djsruptive software engines
es - Enhances performance and
- Stateful switchovers transparency by hosting

- Fault- Isolation with VSANS virtualization in the fabric

*1.44 Thps switching - Interoperability with legacy
bandwidth switches

"§83dyc ports in 14RU (MDS - Inter- VSAN Routing (IVR)
- 10G Ready - Native- mode interop. with

A VSAN legacy switches
KR

Embedded FC Analyzer . _Intesg?rated !! !!!! ICON,
1SC

« FC Ping and FC Traceroute
+«Common set of features

- Remote SPAN (RSPAN) . L
. < Unified provisioning and
- Hot- spot analysis management




$600
_l
$500 =
U) A —
— 3400 MDS- 9500
m A , | AL | | 1 <
» ]
_
8 $300 S —
$200 _— -
 \Aftkh M\ «— WO MDS9500

Assets

$100 <—\With MDS 9500
Assets
$0|
2002 2003 2004 2005

Based on 20c/ MB TCO — Gartner



Catalyst LAY * High TCO of traditional server I/ O model

 Costly NICs & HBAs

« Downtime dealing with frequent change

« Cabling bulk interferes with cooling

« Server, cable. |/ O changes are
complicated

"';Z Sy e
SAN : * Not enough I/ O slots to allow use of 1RU
servers or blade servers



WAL 2= « Consolidate LAN, SAN and
Clustering traffic over a
single transport

Catalyst 6500

GbE CLUSTE
" Consolidated 5

connections into .
1and 2+RUsto * Reduced complexity results

in higher availability
« Changes no longer require
downtime

SFS 3000 = 1RU

e Provision servers and I/ O
connectivity on- demand




Before Cisco

Fibre Channel Switches
(SAN Connectivity)

= | =

Ethernet Switches
(LAN %(I)nnec_tWQy and

terinn

150 Servers

Storage Arrays

150 Servers Cisco 7000 Server Cisco 3000 Server
Switches Switches




 Cost of maintaining file and print servers at
multiple branches

e Difficulty to implement and maintain
consistent, compliant reliable security and
back up practices

« Expansion requires system replacement




e Consolidate files on scalable, centralized NAS

e Centralize file administration

« Consistent, compliant security and business
continuance best practices

« Dynamic provisioning of additional storage
e Universal access to information




Rem
Telecommuter ote Branch

« Compliance with regulations _
waniu * Increased business impact of downtime
_ Network 4 « Lower RPO and RTO needs

« Traditional disaster recovery/ backup
solutions are insufficient

l
QI

« Traditional business continuance
solutions are costly.

 Cost of interconnecting data centers

e Cost of scaling solutions to su?port
increases in data and number of systems




Neaitwor

|,
I

Blade Servers
UNIX/ NT
Servers

WVETHHENES

DWDM
Network

A

- Asynch / Synch Replication, Backup, Point in Time
Copy

. ultll- vendor Support: EMC, HP, HDS, IBM,
ppliances

« 3" Party Appliance Support: SANTap
- Network Assisted Serverless Backup

* Multi- protocol Transport: FCIP, DWDM, Sonet/ SDH
* Distance / Application Optimization: Write and

Blade Servers Tape Acceleration
UNIX/ NT * Security: FCIP Encryption and FC- SP Auth

Servers

Maipframes -%/rﬁélyiytilization: Compression and Large BZBuffers
AVaIaBiliy: VEANE and Inter VEAN Routin

- Global Site Selector
* VPN - IPSec, SSL, MPLS
* Optimized Exit Routing



~\El..l ronext -

Asynchronous replication through HDS TrueCopy over FCIP

o

Cisco 7600

Paris

London

Approx 650km '-

Amsterdam
Cisco MDS 9509 w/ IPS Approx 1500km




Catalyst 6500

Proprietary
Supercomputer

—
.~ Cost

 High cost of proprietary supercomputer hardware

* Requirement for specialized application
development —

o Lack of pa?/ as you grow capabilities

* Increased low- cost option with higher performance
x86 / Linux servers



\ %

!

il
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Catalst 6500

\ 1\

I I — &
ED) JED) N S .
H#ZE ! ‘ ~
JEE ¢ @y

High performance, low latency, low cost interconnect -

Infiniband

Proven scalability to 4000 nodes

Standard- based _ _
Servers transparently replaced for continuous operation
Prove interoperability with major server vendors




Challenge: -
Consistent Performance of Web Applications

@ I
Vl\\ll:%tl\l\,{lgﬁl\l g 7 Telecommuter

-
* Gl S
plumtree APPS ARE TOO SLOW! L

SIEBEL

Remote Users

Data Center
F

ORACLE

Performance

 Remote user
challenges for HTTP-
based

Enterprise Applications

* Increased graphic
content requires more
bandwidth




Data Center Networking Architecture Solution:
Performance Acceleration with Wide Area
Application Services

AVS- 3100 @ :

A WAN/ VPN A 7 Telecommuter
oracLe BERY N b -

o f -

:; _+>» @___@, V 4 Remote

P | :;_‘QV _ : ] ?ﬁil Branch

plumtree S >2x - 5x Faster Application Delivery!

= >,

=/ Remote Users

= >,

Data Center

Improved Performance

® Dramatically reduces the
amount of information sent to
the client from the central site.

« Dynamically Caches,
Transforms Content,
Compresses Content, and
Secures the Web With Full- Proxy
Functionality.




SERVER FARM NETWORK

INTEGRATED
NETWORK SERVICES

SERVER FABRIC NETWORK

Clustering

Server
Virtualization - »

Virtual I/ O

INTEGRATED

VIRTUALIZATION SERVICES

STORAGE AREA NETWORK

Network HostB
Assisted,
Accelerated »
Applications u
INTEGRATED
STORAGE SERVICES

Catalyst

MDS 9500

VFrame
Provisioning

Virtual Servg
Clu

lade, UNIX/ NT
Se
~ Mainframes

FC, FICON

Storage & Tape Arrays

« Infiniband Switching

« Server I/ O Virtualization

* Policy- based Server
Virtualization —VFrame

« SAN Fabric Virtualization —
VSAN ] .

- Network- based virtualization —
e.% EMC Invista, IBM SVC with
MDS Storage Service Module

*Virtual LANs (VLANs)

«Virtual Firewalls

« Service Chaining and
Virtualization

. GLB SSL / 1PSec VPN

- DWDM, Sonet,
- InterVSAN Routing




Application: SAP

Image
B performance
B Security
B Availability

Application Service Provisioned!

SFS 3012

*
CSM Load’s
Balancer*

Cam

Server
GRID

Catalyst 6500

FWSM
Firewall

us/

WAN/ VPN

Define application
services and pass
policy to VFrame

VFrame translates
policies to actions
and passes to
infrastructure

VFrame identifies
right App / OSImage
From storage

VFrame picks server

with right criteriato

run application and
boots server

VFrame gives new
server right VLAN
and LUN Info so it
can_ find/ be found by
right clients and
storage

VFrame provisions
securlt'\é\ﬁollmes to
S

VErame provisions
CSM to add new
server to load
balancing pool
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Summary — : :
Cisco Data Center Networking Architecture

RESPONSIVENESS
(O THE BUSINESS

JNFOR@M@WQ

J
MIAINAGENVIEIN

Cisco Public
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7,000 Server
80 Servers per Sysadmin

Server Umgebung wird
weiter wachsen

Heterogene Umgebung
with mit diversen HW
Herstellern

Diverse OS Umgebungén

Cisco IT unterstitzt ca. 3.9
PB storage

Wachstums- Raten:
FY'02=69%, FY'03=32%,
FY'04=50%, FY'05=58%

2500

2000

1500

1000

500

0

FY'01

FY'02

FY'03

FY'04

FY'05

B DAS

= NAS

B SAN




Legacy Service Oriented
Data Center Data Center

tandardisierungZentralisierun/irtualisierundutomation
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Ein Beispiel: o
Benefits durch zentralisiertes RZ Management

Einsparungsbereiche

Jahrliche Einsparungen durch
zentralisiertes Management

Active directory
K'cafri]\?g%rirrlggt[ory migration
DNS/ DHCP

Exchange migration

Unity
Gesamte Kumulative

Einsparungen

Durch das zentrale Managen von verteilten
Ressourcen erzielt Cisco signifikante
Einsparungen

Cisco Public



http:// www.cisco.com/go/ datacenter




