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Typical Application Environment Today
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WAAS

I/T’s Application Delivery Problem

* Increasingly distributed
workforce drives need for
distribution of I/T resources
to remote locations

Enable productivity

Drive revenue and profits

Distribution of
Resources

Remote Offices i
Regional Offices I
Home Offices I
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- Data protection, availability, |
compliance, and |
management drives need for l
consolidation E
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The WAN Is A Barrier To Consolidation

- Applications are

designed for LAN Round Trip Time (RTT) ~ 0mS>
environments « e
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Reliability

« WAN characteristics
hinder consolidation

Round Trip Time (RTT) ~ many many milliseconds )
Already congested <
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Bandwidth

- Bandwidth constraints keep applications from
performing well

 Too much data and too small of a pipe causes
congestion, packet loss, and backpressure

=
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Packet Loss, Congestion, and Retransmission

- Packet loss and congestion cause retransmission
which hinders application performance and
throughput

- Commonly caused by saturated device transmit
queues in the network path

Packet Los
Congestion
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The Impact of Packet Loss
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- Latency impairs application performance in three ways:

Network latency — the amount of time necessary for a message to
traverse the network

Transport latency — the amount of time necessary for the transport
mechanism (TCP) to acknowledge and retransmit data

Application latency — “chattiness” of an application protocol
causing messages to be exchanged across the network

Round Trip Time (RTT) ~ many many milliseconds >
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WAAS

The Impact of Latency
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Need for Application-Specific Acceleration

- Many application protocols can not be adequately
optimized through simple compression and
transport optimizations alone

« Application protocols are commonly developed in
“utopian” environments, i.e. the client and the
server are on the same LAN or very close to one
another

* Application-induced or protocol-induced latency
and unnecessary data transfers hinder overall end-
user performance




Need for Application-Specific Acceleration

* The result is that hundreds upon thousands of
messages must traverse the network before any
usable data is served or function is completed!

-

Protocol version selection
User authentication

User authorization

Meta data operations
Find file

File open, FID

AlA| A A A
vViv [v |[v |V

Lock segment ranges
Read data

AlA| Al A A
vViv [V [V |V

Write data

AlA|l A
vVIiVIVv

\ A 4

Close file

Al A

© 2007 Cisco Systems, Inc. All rights reserved.



Need for Application-Specific Acceleration

* Applying compression to communications between
the client and server certainly minimizes the
amount of bandwidth consumed by each protocol
message

But many hundreds or thousands messages must still go
back and forth across the WAN in sequence!

* Applying transport optimizations to
communications between the client and server
improves the ability of each message to efficiently
and fully utilize available network capacity

But many hundreds or thousands of messages must still
go back and forth across the WAN in sequence!
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Need for Application-Specific Acceleration
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Branch Office IT Issues

- Application performance

— Bandwidth & throughput
limitations

Local
Storage

— Latency and packet loss

(OO

— End user experience

* Infrastructure cost / complexity

Applffile/print

Servers — File, print and email servers

Switch Router — Storage and backup
— WAN bandwidth

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

Cisco Vision: the Consolidated Branch

Current Branch

Local
Storage

Appl/file/print
Servers

Router

Switch Consolidated

Design Goals:

- Fewer local servers | no storage + backup

- Continued LAN-level application performance
- Ability to leverage centralized applications

* Preserve services of existing network
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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 Enables Consolidation

» Cisco Wide Area Application
Services (WAAS)

Transparent integration

Robust optimizations

Auto discovery

* Infrastructure Consolidation
Remove costly servers
Centralize data protection

Save WAN resources

« Application Acceleration

Application adapters

Server and
storage
infrastructure

Advanced compression
Throughput optimizations

Policy-based configuration
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WAAS Accelerates Broad Range of Applications

File Sharing *  Windows (CIFS) «  2X-100X

*  Exchange (MAPI)

« SMTP/POP3, IMAP «  2X-50X
*  Notes
INEOEELCRcHESE ¢« HTTP o 2X-50X
Data Transfer - FTP o 2X-50X
« SMS
Software Distribution o 2X-100X
« Altiris
- SQL
Database Applications e /Td (-]  2X-10X
*  Notes
* Backup Applications
Data Protection o 2X-10X
* Replication Applications
*  Any TCP-based Application « 2X-10X

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

Operations over T1 (1.5644Mbps), 80mS RTT
20 Seconds 40 Seconds 60 Seconds 80 Seconds

Opening 5-MB
PowerPoint

Saving 5-MB
PowerPoint

Drag and Drop

of 5MB_ Legend
PowerPoint B Operation Over Native WAN
[ | First Operation with WAAS
I Future Operation with WAAS
20 Seconds 40 Seconds 60 Seconds 80 Seconds
Download of ﬁ
8MB Package
Microsoft SMS Legend
F B Operation over native WAN
[ | First operation with WAAS, no preposition

|| First operation with WAAS, with preposition
B Future operation with WAAS
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Cisco WAAS Performance — Exchange

16 Seconds 32 Seconds 48 Seconds
Sending and Receiving of
E-mail with 1MB
Attachment over ‘

T1 (1.544 Mbps) Line
with 80-ms Latency
Microsoft Exchange

No Cached Mode

40 Seconds 80 Seconds 120 Seconds
Sending and Receiving of
E-mail with 5MB
Attachment over ‘

T1 (1.544 Mbps) Line
with 80-ms Latency
Microsoft Exchange

No Cached Mode

12 Seconds 24 Seconds 36 Seconds

Sending and Receiving
E-Mail with 1MB
Attachment over |

T1 (1.544 Mbps) Line with
80-ms Latency
Microsoft Exchange
Cached Mode

40 Seconds 80 Seconds 120 Seconds
Sending and Receiving
E-Mail with 5MB
Attachment over ‘

T1 (1.544 Mbps) Line with
80-ms Latency
Microsoft Exchange
Cached Mode

Legend

I Send and Receive over WAN
|| First Send and Receive with Cisco WAAS
B Future Send and Receive with Cisco WAAS
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Cisco WAAS Optimization Architecture

L7: Application Enterprise
Optimization Apps Services | Services

Data

TCP Flow Persistent
Digtt)r?tt::t‘ito n Optimizations || Session-Based Eﬁ%rr:g?ig(r;\y
(TFO) Compression (DRE)

Application Classification and Policy Engine

jJuswabeue payiun
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Logical and Physical Integration |
Network v
Infrastructure

Security I Monitoring I Quality of Service I

Core Routing & Switching Services |
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WAAS File Services Introduction

- Cisco Wide Area Application Services provides the
industry’s most innovative and robust file services
optimizations:

Application protocol proxy (CIFS) to handle protocol

message workload at the edge to mitigate the impact of
latency

Application data and meta data cache to serve usable
content at the edge to mitigate unnecessary data transfers
when safe

Network compression (DRE, LZ) to minimize bandwidth
usage during data transfer scenarios (read or write)

TCP optimizations (TFO) to improve utilization of the
available network capacity
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WAAS File Services Introduction

* Intelligent local handling and optimization of + Sessions maintained end-to-end ensures
protocol mitigates latency no security reconfiguration

* File caching to remove the need to * Auditing, access-control, and quotas are
unnecessarily transfer files, validation fully preserved

SEPTES SAD 2 [D BT R * Scheduled preposition to prepopulate

« Transparent integration ensures no client or DRE and edge data cache
server changes to apply optimization

Advanced WAN optimization layer
improves throughput and efficiency

+ Data Redundancy Elimination (DRE)
eliminates redundant network data

Disconnected mode of operation
allows R/O access to fully-cached
content when the server is unreachable

* TCP optimizations to improve
protocol ability to fully utilize network
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WAAS File Services Introduction

Branch Office

B0 W

Regional gffice

B ILT

Data Center
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