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Where Do Applications Fit in Today’s Network?
Run on DataCenter and Deliver Across the WAN
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The WAN Is a Challenge

Most applications are
designed for reliable,
high-bandwidth, low
latency LANs

-induced
bottlenecks are key
barriers to

— Chatty application
protocols (many, many
sequential roundtrips)

—High link latency, low
throughput, spotty
reliability

— Little bandwidth
management capability

Round Trip Time (RTT) ~0 ms j
4 LAN

Switch

Server

Round Trip Time (RTT) ~ many, many ms >
<
LAN Routed Network LAN
Switch Switch

Client Server
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The Latency Problem: CIFS Traffic
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How To Solve The WAN Challenge?

Network Operations

Applications

Our customers tell us they want:

— Fewer datacenters

— Fewer boxes in DC or branch

— Better utilizations (equipment and staff)
— Better user experience

Answer:
Solutions that allow CONSOLIDATIONS



Cisco Application Networking Services:
Powerful Solutions for Your Application Challenges

h/WAN Services Data Center

Application Delivery

* Highly scalable server
switching and load balancing

» Data center-based
application acceleration

e Maximum application
availability and time-to-service




Cisco Application Networking Services:
Broad Range of Benefits

h/WAN Services Data Center
Next generation

application infrastructure
drives:

IT responsiveness
Business alignment
Streamlined topologies

Lower OPEX and CAPEX
Improved app security
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Cisco Vision: The Consolidated Branch

Current Branch

Local
Storage

Already
% driving trend
Clients o with ISR
App/file/print E WAAS

Servers
Router

Switch Consolidated Branch

Design Goals:

 Fewer local servers / no storage + backup

« Continued LAN-level application performance
« Ability to leverage centralized applications
 Preserve services of existing network



Cisco WAAS Overcomes the WAN

= Cisco WAAS is a solution that leverages a hardware
footprint (WAE) in the remote office and in the data
center to overcome application performance problems
In WAN environments
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Cisco WAAS

* Comprehensive feature set

Wide range of apps acceleration
- any TCP based applications

WAN optimization (LZ, DRE, TFO)

Data Center

WAFS / print services
- eliminate the need of local file / print
servers

* Seamless network integration

* Deploy in Branch + Datacenter
Router module & WAE appliances

Central Manager for 1-to-many

management Branch

* Complete end-to-end solution
WAAS + 10S + load balancing

Hardware platforms



Performance

Cisco WAE Product Family

Wide-area Application Engine ACE +
multiple
Enterprise WAES

Data Center

Muiti-Gbps WAN

7500 TCP,
310 Mbps WAN
WAE-7326

Regional
Office or Small
Data Center

2000-6000 TCP,
45-155Mbps WAN

WAE-612

Branch or Remote
Office : ’ 750-1500 TCP
8-20Mbps WAN
s WAE-512

500 TCP
NME-WAE-502 2Mbps WAN

250 TCP
NME-WAE-302 25,1°F

Scalability



Cisco WAAS Central Manager

Quickstart Wizards

2l QuickStart for Cisco Application and Content Networking System - Microsoft Internet Explorer oy [=[ 3]

= Comprehensive Management
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= Intuitive Interface
— Graphical U/I, Wizards
— Command Line Interface (CLI)
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= Role-based administration

— Minimizes unauthorized changes &
reduces human error

m
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& Savings
= Scaleable Architecture

— 1000’s of nodes s
o Centralized

— Redundancy and recovery i Policy Mgmt




Cisco WAAS Optimization Architecture

Enterprise
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Data
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Distribution ptimizations €5S10N-Base Elimination
(TFO) Compression (DRE)

Application Classification and Policy Engine
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Core Routing & Switching Services |
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Data Redundancy Elimination (DRE)

= Reduce overall WAN consumption based on redundancy
Maintain active database of previously sent and received traffic
Send database index on behalf of traffic that has been seen before
Realize 5x — 50x compression, minimize WAN bandwidth consumption

= Compress all outbound traffic with LZ compression
Additional 2x compression beyond data suppression
Very good compression for non-redundant data
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TCP Over a Congested WAN

Return to maximum
throughput could take
avery long time!
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TCP Flow Optimizations (TFO)

Cisco TFO provides significant throughput
improvements over standard TCP implementations
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TFO Improves Application Performance

= TFO overcomes TCP and WAN bottlenecks

= Shields nodes connections from WAN conditions
Clients experience fast acknowledgement
Minimize perceived packet loss
Eliminate need to use inefficient congestion handling
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Cisco WAAS Auto-Discovery

= Cisco WAE devices automatically discover one another
and negotiate optimization capabilities

Performed per TCP connection
Flexible optimization configuration using ATP
Exchange of peer capabilities and limitations

WCCPv2 WCCPv2

‘ A:B TCP SYN ‘ B:A TCP SYN/ACK B:A TCP SYN/ACK

(ma (marked)

A:‘ B:A TCP SYN/ACK
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ACCELERATION Acknowledge

CONFIRMED! Acceleration!
IS CUTTEeC Ui Here are 11)Y% details
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Traditional WAN Optimization:

Preservation of IP an P Header Information
< >

Traditional WAN Optim.

Origin File

Client v v LAN Switch Server

; Edge Device Firewall WAN Router Firewall Core Device
Workstation LAN Switch g WAN Router

P =

Traditional WAN Optimization changes header information

|
NAS

=

Result:

e Services may not work

e Extra integration required

* Risk of downtime due to dedicated links



]
Cisco WAAS:

Full Preservation of IP and TCP Header Information
@4 ’

BAR - Cisco WAAS

NetFlow Security
ACL Filter NetFlow
NAT VPN Visibility
Client v _ ;” v | LAN Switch
Workstation LAN Switch WAN Router rewa i':r’;""a” WAN Router
IP img
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Robust Application Transport and Flow Optimizations Data Center
Adapters to Offload Data Redundancy Elimination Scalability
WAN and Data Center Accelerates ALL TCP Traffic

Local Services
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WAAS Accelerates Broad Range of Applications

_ _ =  Windows (CIFS)
File Sharing UNIX (NFS) = 2X-100X

= Exchange (MAPI)
Email = SMTP/POP3, IMAP = 2X-50X
= Notes

Internet and Intranet = HTTP, HTTPS, WebDAV = 2X-50X
Data Transfer = FTP = 2X-50X

= SMS
Software Distribution - = 2X-100X
= Altiris
= SQL

Database Applications [BEe]f-T¢(:] = 2X-10X

= Notes

_ = Backup Applications
Data Protection = 2X-10X

= Replication Applications

* Performance improvement varies based on user workload, compressibility of data, and WAN
characteristics and utilization. Actual numbers are case-specific and results may vary.

Any TCP-based Application 2X-10X



LAN-Like Access to Various Applications

File Services SharePoint
Save 5-MB Open 500KB
PowerPoint Word Doc
Download of
Save 1MB
8MB MS SMS Word Doc
Package
20 Sec 40 Sec 60+ Sec 15 Sec 30 Sec 45 Sec
Mail - Exchange Data Protection
Native SnapMirror Op
WAAS _ of 1GB; T3/80
Exchange 0
20039 1676 Backup Op of
83MB; T1/80
WAAS —
[0)
Exggggge 10% Restore Op of > Mi
. n
25% 50% 1000 | 83MB; T1/80 !
Bandwidth Consumed
I Operation Over Native WAN

[Network Link—T1, 80ms Latency]

N Operation with WAAS




Cisco WAAS:
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Works Well With Other Cisco ANS Solutions
Example: Compliments Cisco AVS Technology

AVS: Acceleration of a SPECIFIC application (server/datacenter side)
WAAS: Acceleration of ANY applications (client/branch side)

Benefits of Working Together!!

AVS cuts response time by 53%

Application
Response

Time WAE cuts response
time an additional 90%




Customer ROl Example

j Year 2 Year 3
° Demog I‘aph|C E:gz::ted Costs
Installation
° 100 b ranc h Offl ces Cither Professional Servige

File Engine Appliance

* Need

- Data protection &
compliance

« Lower branch
management costs

Diseountod Brice =\
ShARTnet Service o

355% ROI
. 5 Month Payback
G $6.5 Million Savings X

F10,168
-
d, $29.855
- Faster access to : w50 sz
t I - d ........................ $25'839 $4? '641 $64 '?4?
C e n ra I Ze ap p S 2 & 3 Year Return on Inve 261% 355%,
. 2 & 3 Year Project Met Prg¢ $47,641 $64,747
® Altern atlve Project breakeven occurgithi 50 months
- Number of Locations 100
® FI I e S ervers y Total Enterprise Wide Savings $ 6,474 656
b acC k u p In b ranc h Assumptions \HW-SW Svgs / \Bandwidth Svgs Summary
offices




WAAS Delivers Real Customer Value

Branch Server Consolidation Remote Application Performance

Global Consulting Co. Fortune 100 Financial

Costly server, storage & backup Slow access to centralized
' infrastructure in each branch | web-based CRM application

2! Faster response time and
g improved user productivity

e CHeal] $8+M savings over 5 years

WAN Cost Reduction

|

Global Financial Institution

Backup in branches is not
compliant with regulation

Branch data is backed-up and
l protected in the data center

Enterprise-wide compliant
backup

Regional Bank

Increasing branch uses and
! data; more apps deployed

Lower bandwidth costs; able to
avoid WAN upgrade

4x bandwidth savings
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Cisco WAAS: Solution for Today'’s
Branch

= Addresses range of IT branch challenges

= Comprehensive technology set
Accelerations of ANY TCP applications
WAN optimization

Advanced File/Print Services
 Eliminates servers in branch while providing LAN-like performance

* Transparent integration into existing networks

= |Integrated with other Cisco ANS technology to provide
complete end-to-end application delivery solution
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