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Typical Application Environment Today
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» Security and data management concerns

Cisco Application Networking Services
Complete Solution for Application Delivery

= Broadest set of solutions for application delivery
From Branch to WAN to Data Center
= Branch/WAN products
Provide LAN-like application performance & branch consolidation

= Data Center products

Provide secure, reliable, high performing data center infrastructure for
application traffic

| Branch/WAN Services ' | Data Center '
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Cisco Application Networking Services:
Powerful Solution for Your Application Challenges

Branch/WAN Services Data Center

Application Delivery

+ Highly scalable server
switching and load balancing

*« Data center-based
application acceleration

+ Maximum application
availability and time-to-service
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Cisco Application Networking Services:
Broad Range of Benefits

Branch/WAN Services : Data Center

Next generation
application infrastructure
drives:

* /T responsiveness

+ Business alignment

* Streamlined fopologies

+ Lower OPEX and CAPEX
+ Improved app security
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Agenda

= Cisco Application Networking Services ClscoSvsTEMS

= Customer Challenges ’
= WAAS Product Overview

= Customer Value / ROI

= Summary

Today: Branch Office IT Issues

= Application performance
— Bandwidth & throughput limitations
— Latency and packet loss
— End user experience

Backup

Local
Storage

= Infrastructure cost / complexity
— File, print and email servers
— Storage and backup

Router — WAN bandwidth

= Data protection
— Failing backups / lost data
— Costly off-site vaulting
— Compliance

Appffile/print
Servers

Switch
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The WAN is the Barrier to Branch
Application Performance

Applications are designed
to work well on LAN’s

High bandwidth

Low latency
Reliability

WANSs have opposite
characteristics

Low bandwidth

High latency

Packet Loss

WAN Packet Loss and Latency =
Slow Application Performance =
Keep and manage servers in branch offices ($$$)

Addressing the WAN Challenge

Latency

Bandwidth
Utilization

Network
Integration

Administrative
Traffic

Transport
Throughput
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Cisco WAAS Performance - File
Services

Operations over T1 (1.544Mbps), 80mS RTT

20 Seconds 40 Seconds 60 Seconds 80 Seconds

Opening 5MB
PowerPoint

Saving 5MB
PowerPoint

Drag and Drop
of 5MB
PowerPoint

Legend

I Operation Over Native WAN
[ First Operation with WAAS
I Future Operation with WAAS

20 Seconds 40 Seconds 60 Seconds 80 Seconds

Download of

8MB Package

Microsoft SMS F Legend
Il Operation over native WAN

1 First operation with WAAS, no preposition

[ 1 First operation with WAAS, with preposition

I Future operation with WAAS

Cisco WAAS Performance — Exchange

Sending and Receiving of 16 Seconds 32 Seconds 48 Seconds
E-mail with 1IMB

Attachment over
T1 (1.544 Mbps) Line

with 80-ms Latency |
Microsoft Exchange
No Cached Mode
Sending and Receiving of 40 Seconds 80 Seconds 120 Seconds
E-mail with 5SMB

Attachment over
T1 (1.544 Mbps) Line

with 80-ms Latency |
Microsoft Exchange
No Cached Mode
Sending and Receiving 12 Seconds 24 Seconds 36 Seconds
E-Mail with 1MB

Attachment over
T1 (1.544 Mbps) Line with

80-ms Latency |
Microsoft Exchange
Cached Mode
Sending and Receiving 40 Seconds 80 Seconds 120 Seconds
E-Mail with 5MB

Attachment over
T1 (1.544 Mbps) Line with |

80-ms Latency | Legend
Microsoft Exchange )
Cached Mode I Send and Receive over WAN

[ First Send and Receive with Cisco WAAS
I Future Send and Receive with Cisco WAAS
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Agenda

= Cisco Application Networking Services CiscoSvsTEms

» Customer Challenges
= WAAS Product & Technology Overview

= Customer Value / ROI

= Summary

Cisco Vision:
The Consolidated Branch

Current Branch

Local

Already
driving trend
—_— with ISR
Appffile/print §| 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

www.decus.de 7
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Cisco WAAS

* Comprehensive feature set
— Wide range of app acceleration
— WAN optimization
— WAFS / print server

* Seamless network integration

* Combination software/hardware

— Transport & Enterprise versions
— Router module & WAE appliances
* Complete end-to-end solution

— WAAS + I0S + load balancing

Data Center

Branch

Hardware platforms

WAAS Addresses WAN Performance

Impact

+ Reduced roundtrips from chatty
Latency Mitigation application protocols
« Faster connection setup

« Offload the WAN by preventing requests
from going to the WAN

« Improve application response time on
congested links by reducing the amount
of data sent across the WAN

Bandwidth
Management

Link Throughput
Improvement

* Improve network throughput by reducing
TCP-related errors

« Prioritize selected jitter-sensitive traffic
(e.g. VoIP, Video) over the packet
network

Traffic Prioritization

* Replacement for services that branch

Local Services office servers provide

: Cisco IOS/WAAS

« Intelligent Protocol Proxies

+ Transport Flow Optimizations
(TFO)

+ Caching

+ Data Redundancy Elimination

(DRE)

Persistent Session-Based

Compression

Content Distribution & Pre-

positioning

Transport Flow Optimizations
(TFO)

Cisco I0S
* QoS, NBAR, NetFlow

+ Centrally managed remote
services interface

« Local print services

www.decus.de
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Cisco WAAS Optimization Architecture

L7: Application

. Enterprise
Optimization Video | Web P

Apps Services |Services

. Data
TCP Flow Persistent
Dig?rril;zr:iton Optimizations || Session-Based E(i}i(:rl\ji::taigﬁy
(TFO) Compression (DRE)

Application Classification and Policy Engine
A

Logical and Physical Integration
v

juswabeuep paiun

Network
Infrastructure

Security Monitoring Quality of Service

Core Routing & Switching Services

Application-Specific Intelligence
. , ||
= Compression doesn’t address latency - every = Manage
message must still traverse the WAN A majority of
. . L . application
= Cisco ‘Application Adapters’ eliminate : traffic locally
unnecessary chatter ... A &
enater 3,0 ..............
= Protocol proxies handle messages locally —= o
where applicable Dol Minimize WAN
. . . . Wetwork requirement
= Local object caching retain data close to client i1 a
= Data Integrity and Concurrency preserved =~ ... Sp- XTI
~
Effectively
: and safely
v offload core
- and origin
NAS servers
Ef
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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

ABCDEFGHIJKLMN
OPQRSTUVWXYZ L1+"MNOP"+L2

ABCDEFGHIJKLMN
OPQRSTUVWXYZ

P
Network

Data | .
ABCDEFGHIJKL
QRSTUVWXYZ

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

|
D == - —
- T -~ B

Window Scaling [
LAN TCP [« Large Initial Windows [ LAN TCP
Behavior ...  Congestion Mgmt |- Behavior
.| Improved Retransmit |..

\4
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Comparing TCP and TFO

Cisco TFO provides significant throughput
improvements over standard TCP implementations

cwnd

Slow start Congestion avoidance Time (RTT)

Traditional WAN Optimization:
Not Seamless, but Disruptive to Existing Network

@ _ Preservation of IP al% Header Information _

Traditional WAN Optimization changes TCP/IP header information

Result:

* Services may not work

» Extra integration required

* Risk of downtime due to dedicated links

www.decus.de
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Cisco WAAS

Seamless Network Integration, Service
Preservation

@ Full Preservation of IP and TCP Header Information

Core WAE

-~
v
-~

Robust Application
Adapters to Offload
WAN and Data Center
Local Services

Data Center
Scalability

Transport and Flow Optimizations
Data Redundancy Elimination
Accelerates ALL TCP Traffic

Cisco WAE WCCPv2 Deployment

= WCCPV2 interception:

Out-of-path with redirection of flows to
be optimized (all flows or selective flows
via a redirect-list)

Automatic load-balancing, load
redistribution, fail-over, and fail-through
operation

= Scalability and high availability:

Up to 32 WAEs within a service group
and up to 32 routers

Linear performance and scalability
increase as devices are added
= Seamless integration:
Transparency and automatic discovery

Supported on all WAE platforms

www.decus.de
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WCCPv2 Availability Monitoring

WCCPV2 keepalive (heartbeat) information is exchanged
every 10 seconds between WAEs and the router(s).

Should a WAE be unresponsive for three consecutive
heartbeats, it is removed from the service group.

WCCPv2 heartbeat is stateful and process-based.

WAE Devices

= 5 5=

Router ¥

Cisco WAAS + 10S
Truly Integrated WAN Solution

BRANCH OFFICE
BRANCH OFFICE
* Acceleration M

Reduce response times ﬁ% File Cache / e

P . Local Print
* WAN Optimization ~ | | N Services
= IP SLA
Minimize bandwidth / latency ;  Measurements
. A
. WAFS AcLe Net.FIow uto QoS
. ) . WAN
Consolidate file/print/storage Auto QoS Optimization

WAN N\U'-.
« NetFlow Optimization Z
Reduce network costs
DATA CENTER =
Sl
1)

* AutoQoS

S 7S
Automatic QoS configuration B ﬁ
* IP SLAs
End-to-end performance mgmt %I ll

www.decus.de 13
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Cisco WAAS
True Enterprise Scalability + Availability

[

%Fl - o « All clients requests
2». * WAAS eliminates 90-98_ % : passed to data center
= of requests from reaching :

s the data-center : . Read-ahead
I : . * optimization
: ' increases
/ - Servers offloaded server load
* Highly scalable load
balancin
WAN 'ng * Tunneling
* No single point of failure increases

downtime risk

L .Cisco ACE and WCCP v2

E offer N+1 Failover

« Linear performance
scalability by addition of

additional appliances 5 5

Cisco WAAS Traditional WAN Optim.

* More hardware
required for HA

* Limited Solution
Scalability

Cisco WAAS Central Manager

Quickstart Wizards

= Comprehensive Management
— Central configuration
— Device groupings
— Monitoring, Stats, Alerts

— Bandwidth Utilization and Savings by
Application

Quick Start (O]

= Intuitive Interface
— Graphical U/l, Wizards
— Command Line Interface (CLI)

= Role-based administration

— Minimizes unauthorized changes & BW
reduces human error Utilization
& Savings
= Scaleable Architecture
—1000’s of nodes =
e Centralized
— Redundancy and recovery e Policy Mgmt

www.decus.de
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Central Manager Home Page

Cisco Systems e System Status | Devices: DI 2 Devices, Wisjor Home | Helo | Logout
Area
Application S —
" Services Devices Services System

System Home @

Current Configuration.
Devices: 3 Devices

Software Wersion:
4.00b.682 on 3 Devices,

System-widle Appiication Tratfic Mix for last month System-ide Reduction(%) - Top 10 Aplicatiores for last month:

Other Traffic

1% i
File-Transfer

10%

Email-and-
Messaging 14%

10 20 30 40 50 G0 70 B0 90 1?0
File-Transfer S '
Email-a... S 7o

Wel ——

P 1

Directo... N 14
[

WAFS 56%
Wieb L8%

[WWAFS M Web M Email-and-Messaging  File-Transfer ' Other Traffic |

Managing Policies

Cisco Systemg "ide System Status | Devices: DI 1 Device, Malor Home | Help | Logout
r

Application
" Services

F.}

~ Device Groups <+

Application Policies for Device Group, a1 ‘10 @ & g & B

Contents =
% B ars File-System Optinize(DRE LZ) Enabled Basic 1 J
[occsleraton  [Faol Instart-Messaging  Optimize Enabled Basic 2
General Settings = Altiis-CarbonCopy Remote-Desktop Optimize Enabled Basic 3
Ww A appsocket Frinting Cptimize(DRE LZ) Enabled Basic 4
[~ Defintions E Apple-AFF File-System Optimize(DRE LI) Enabled Basics
Friorfization Axple-NetAssistart Remote-Deskiop Optimize Enabled Basic &
LI S D B sppie-ichat Instart Messaging ~ Optimize Enabled Basic 7
% A erre File-Transfer Cptimize(DRE LZ) Enabled Basic 8
[ AssgnDewices [ swcraiol Systems-Managemert  Optimize Enabled Basic9
Basic-TCP_sarvices Other Optinizz Enabled Basic10
A strorvent P2 Passthrough Enabled Basic 11
B Borisnctinterbase saL Cptimize(DRE LZ) Enabled Basic 12
CFS-non-wats File-System Cptimize(DRE L) Enabled Basic 13
B cuseeme Conferencing Optimize Enabled Basic14
A cvs Version-anagement  Optimize(DRE,LT) Enabled Besic 15
B cisco-caimanager Call-Managemert Cptimize Enabled Basic 16
4
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Accelerates Broad Range of

Applications

Application Application Protocol

* Windows (CIFS) » Ensures LAN-like
ile Shari + 2X-400X
File Sharing « UNIX (NFS) performance for
- Exchange (MAPI) branch-based
access of corporate
E-mail - SMTP/POP3, IMAP « 2X-50X applications
* Notes Enabl b h
» Enables branc
Internet / Intranet HTTP, HTTPS, WebDAV 2X-50X server and storage
- FTP * 2X-50X consolidation
Software + SMS (CIFS, HTTP) without affecting
Distribution « Altiris (HTTP) ° BEIUTL workflow and
employee
- SaL productivity
Rat"l‘itégfiins - Oracle - 2X-10X -
PP - » Simple network
otes integration enables
« Backup Applications
Data Protection P App « 2X-50X lower TCO
« Replication Applications
* Any TCP-based Application . OX.
* Performance improvement varies based on user of data, WAN and Actual numbers are case-specific and results may vary.

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
Ele(;ggge 16% Backup Op of
83MB; T1/80
WAAS —
0,
Ex;gggge 10% Restore Op of 2 Mih
25% 50% 100% | 83MB; T1/80
Bandwidth Consumed

[Network Link—T1, 80ms Latency]

Il Operation Over Native WAN
I operation with WAAS

www.decus.de
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— |
Cisco WAAS:
Application Performance & Throughput

AF Application: Al Applications
AF Server: Al Servers
AF Network:

letwork Round Trip Time per 3 hour intervals

Global Network Set - ussdg01
un 4 2006 11:00:00 MST - Jun 18 200

Jonet 172.17.15.08

Data: Table CSV XML

T2

* 4-100x response time

improvement

Netuorf Round Trip Tike
Min 15.66, Max 309.4%, Mean 86.50, 9@th 76.33, 75th §9.79, O0th 139.79 (Ohs=4.57 mil)
LsOH - -
e * Any TCP application
/ e
1 ¥ 1 o P
3 | \J '\‘I 1 \.J ] g
: To R O VN E
e s oo AL
:
-; \User Goodput per 3 hour intervals Data: Table CSV XML
i All Applications.
- Server: All Servers
Network: ‘Global Network Set -
o " |jun 42006 11:00:00 MST - Jun 18 2006 11:00:00Q4ST [ tPe
11:00 05:00 23200 17:00 1400 05:00 23:00 A7:00 11200 M
UG TEAE KB Feoa UL TEAS NG+ Fécl6 UGS ufler Goodput
nin 0.00, Max 1.29, Mean 4.04, 50th 0.02, 75th 0.04, 90th 0.0
L L
Before After
PR 5':‘&
% eliminati £ [ -
* Up to 99% elimination of |. °
< g
redundant data i ik
+ Significant improvement
- 11:00 05:00 23:00 17100 1100 05:00 23100 17:00 11:00 MST
In WAN throughput e TEAB  WEAT  F Gas Ul TEAS  HEad  FGsL6 U 6418
Before After

Cisco WAE

Platform

NM-WAE

WAE-512

WAE-612

WAE-7326

1processor,
up to B
memo

up to

1 Processor;

1-2 GB memory;
250 GB SATA
disk storage
(optional RAID-1)

1 Dual Core
Processor;
2-4 GB memory;

300GB SCSl disk .

storage
(optional RAID-1)

Dual Processor; .

4GB of memory

upto 1.8TB SCSI  *

disk storage

Router integrated
branch services

Branch Office
Appliance

Large Branch
Office Appliance

Small Data-Center
/Hub Appliance

Campus Appliance

Data-Center/Hub
Appliance

T T

WAE-512

== S—

WAE-612

WAE-7326

www.decus.de
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Cisco Portfolio of WAAS Services

New Solutions
Consulting

WAE Deployment
and Implementation

Performance and
Optimization

WAN
Assessment

Data Migration and
- Backup Services

Network
Design

File Storage
Assessment

Training

Post Deployment Knowledge
Assessment Transfer

A

Operate/Optimize

Migration Business
Strategy Continuity

A

Design
Cisco Value-Added Solution Lifecycle Services
reduces risk and ensure delivery on ROI
projections

Implement

8. November 2006

WAAS: Complete End-to-End Solution
From Data Center to Branch

End-to-End Layer 2-7
Branch Data
Center L7
* App

protocols

CSSICSMI L4
i% ?ISR gl '! - TFO

* DRE
- SLB

S»-| | L2/3
WAAS * Routing
* QoS
* NetFlow

Production-proven: 1 million+ ISRs, 10000s of WAEs, 10 years of load balancers

18
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Agenda

= Cisco Application Networking Services CiscoSvsTEms

» Customer Challenges ’
= WAAS Product Overview

= Customer Value / ROI

= Summary

Customer ROl Example

Year 1 Year 2 Year3
Projected Costs

* Demographic
- 100 branch offices

Installation
Qther Professional Senvige

File Engine Appliance

il

* Need SMAR Tt Soras -
’ an:: Tiraorfiztlon & Total Projected 355% ROI $1,994
P Saiings St 5 Month Payback
+ Lower branch el ™ $6.5 Million Savings
management costs B T\
. Faster access to NetBengﬁt(N 5‘ $24,570 $22,210
. Cumulative $25 639 $47 641 $64.747
centrallzed apps 2 & 3 Year Return on Invg 2681% 355%
. 2 & 3 Year Project Net Pr $47 641 $64,747
° Alternatlve Project breakeven occurgwithi 50 months
° File Servel's, ?::r;;::r;::“\;’v?:e Savings 3 5,474,515050
backup in branch Assumptions

offices

8. November 2006
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Agenda

= Summary

= Cisco Application Networking Services

= Customer Challenges
= \WAAS Product Overview
= Customer Value / ROI

C1SCo SYSTEMS

Key Benefits & Differentiators

Benefits

Improved application response times

Cost savings from servers & bandwidth

Rapid integration / time-to-service

Maximizes compliance & data protection

Differentiators

Designed for the enterprise
Complete end-to-end solution

Seamless integration into existing network

Performance under real world load
Server offload vs. OVERLOAD

Ease of deployment: integration, advanced
services, global support

20
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|
Cisco WAAS: Solution for Today’s
Branch

= Addresses range of IT branch challenges

= Comprehensive technology set
Application acceleration
WAN optimization
WAFS

= Seamless integration into existing IOS networks
= True enterprise performance, scalability and resiliency
= Comprehensive solution for consolidated branch

NINr
CISCO

www.decus.de 21
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Cisco WAAS Deployment Architecture

REGIONAL OFFICE
WAAS +
REMOTE OFFiCE IR ,
L 0o

TE OFFI
0
[ |
= S|l
A '- 00 L-J 0o

WAAS + ]
WAE Appliance

WAAS +
WAE Router Module
_]

= ol
WAAS Central Manager - :
Primary/Standby {=L )= Appliance

8. November 2006
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