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Å ѐ ╘WDS

ÅRiverbed WDS ᴉ ᾱ
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The challenges that distributed enterprises face today
‍ ֝н ӭ ї

ӊ ὤ



© 2006 RIVERBED TECHNOLOGY, INC ïCONFIDENTIAL

4

Data Center Consolidation Drivers
ѐ ╟╒

Å75% of those surveyed report some plans to consolidate data centers 

Å75% ‚ ѐ

Å65% cited the need to ñimprove disaster recovery functionsò as a core driver of consolidation

Å65% ╖ ѐ ў ѮУ
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73%

78%

0% 25% 50% 75% 100%

Outsourcing some data centers

Eliminate branch office tape backup

Reduce travel for IT staff

Reduce data center real estate costs

Improve security/control of information

Improve disaster recovery functions

Improve data management

Reduce IT overhead/administration

Reduce hardware/software costs

Simplify IT operations

% respondentsQuestion: What is/are the reason(s) that your organization is currently consolidating its data centers? Source: Sage Research
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  ̔ ѐ ‍ WAN ᴂ

File Sharing CAD/CAM, 
MS-Office

ÅWindows (CIFS)

ÅUnix/Linux (NFS)

500 to 1000 Kbps

500 to 1000 Kbps

Email
ÅExchange (MAPI)

ÅDomino/Notes

200 to 430 Kbps

900 to 1400 Kbps

Web

ÅHTTP

ÅIntranet

ÅERP

500 to 1400 Kbps

FTP 1.2 to 1.4 Mbps

Backup & Replication
ÅNetBackup

ÅMS Backup

1.2 to 1.4 Mbps 

600 to 950 Kbps

Software Distribution ÅSMS 600 to 750 Kbps

Database
ÅMS-SQL

ÅOracle SQL

150 to 400 Kbps

150 to 400 Kbps

Application
Typical Throughput 

@ 1.5 Mbps 100ms RTT
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File Sharing CAD/CAM, 
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900 to 1400 Kbps

Web

ÅHTTP

ÅIntranet

ÅERP

500 to 1400 Kbps

FTP 1.2 to 1.4 Mbps

Backup & Replication
ÅSnapMirror

ÅMS Backup

1.2 to 1.4 Mbps 

600 to 950 Kbps

Software Distribution ÅSMS 600 to 750 Kbps

Database
ÅMS-SQL

ÅOracle SQL

150 to 400 Kbps

150 to 400 Kbps
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86 Mbps

25 Mbps

34 Mbps

72 Mbps
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89 Mbps
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60 Mbps

30 Mbps

30 Mbps

Application
Typical Throughput 

@ 1.5 Mbps 100ms RTT
Typical LAN Throughput

  ̔ ѐ ‍ WAN ᴂ
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WAN throughput 
is <1% of the LAN

  ̔WAN LAN
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Riverbed WDS ̔ ľ ╘ Ŀ ╕Ὠ

òMakes 5000 Kilometers feel like next dooró
ᴳ 5000Ὠ ẹ

WAN

ÅEliminates the need for remote infrastructure
Å̓͂ IT
ÅThe easiest product on the market to deploy
Å Э ұ ӊ
ÁNo changes to client/servers / ╘

ÁNo changes to IP addresses or QoS markings IP
QoS

ÅIncreases user and IT productivity
Å IT ᴐ
ÅAccelerates applications 
Å╗
ÅSaves bandwidth
Å

DATA CENTER

BRANCH OFFICE

BRANCH OFFICE
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An overview of Riverbed
Ὠ Ӯ

ÅThe market leader in Wide-area Data Services 1

ÅWDS ̔
ǐDeployed across the F500 and Global 1000

ǐDelivers the speed, simplicity, and scale that corporations 
need 

ǐ ᵏ֝н ȁ

ÅResults to date:

Å ₥ н ̔
ǐMore than 2000 enterprise customers deployed

ǐ 2000э
ǐThousands of Steelhead appliances installed worldwide

ǐὤ ע ҩ ︢ЭЪ

Å300+ channel partners

ÅOffices throughout U.S., Europe and Asia

Åὤ ע ╕Ү

ÅPublicly traded corporation (NASDAQ: RVBD)

ÅNASDAQЭ Ὠ ̆ ḣ 20Ӣ

1 The InfoPro, Wave 7 Storage Survey, March 2006. Riverbed was cited as the market leader in WAFS/WDS among Fortune 1000 IT buyers
Gartner Group, October 2006 Magic Quadrant Analysis.
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One product, many solutions
Уэӊ ̆ ᾱ

Application Acceleration

╗
Site Consolidation

ѐ
Bandwidth Optimization

עִ

ÅBackup
ÅReplication 
ÅWindows File Sharing
ÅNFS
ÅEmail
ÅFTP
ÅWeb
ÅERP/CRM
ÅLotus Notes
ÅCustom apps

ÅFile servers

ÅEmail servers

ÅFilers

ÅRemote storage

ÅTape backup equip.

ÅOff-site media mgmt.

ÅOn-line backup

ÅOutsourced services

Riverbed SteelheadTM Appliances

ÅReduce WAN bandwidth

ÅAvoid WAN upgrades

ÅExpand narrow links

ÅFill up LFNs

ÅPrioritize traffic

ÅProtect VoIP quality
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Riverbed has customers in all industries
╖ ᴿ н

Financial Services Professional Services Manufacturing Media/Communications A/E/C

Energy Healthcare/Bio/Pharma
US and International 

Government
Retail/Consumer

Transportation/Logistics
Tech/Software

Service 
Providers

http://www.leoadaly.com/cgi-bin/home.cgi
http://www.newscorp.com/index2.html
https://fishhunt.dfw.wa.gov/wa/index.html
https://www.oppenheimerfunds.com/j2ee/www/investors/index.jsp
http://www.crchealth.com/
http://www.baesystems.com/index.htm
http://www.parsons.com/default.asp
http://www.homeport.navy.mil/logon/default.aspx
http://www.pepperlaw.com/default.cfm
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Riverbed has Swept the Industry Awards for WDS
Riverbed н WDS У Ἵ



Riverbed WDS ᴉ ᾱ
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Application protocol inefficiencies

ᴂ

Transport protocol chattiness

ּ

Not enough bandwidth

If you donôt solve all three, users wonôt see performance benefits.

а ᾱ Ьэ ̆ аֶ ⁮

The three root causes of poor wide-area application performance
Ьэ
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Data Streamlining

עִ

Transport Streamlining

ּ עִ

Application Streamlining

עִ

Management Streamlining

עִ

RiOS is an integrated approach
RiOS У ע ᾱѮ

The Riverbed Optimization System

ÅOptimize WAN bandwidth utilization
Åִע ῏ ᴳ
ÅPrioritize applicationsô bandwidth use
Å ִἼ

ÅEliminate transport protocol inefficiencies
Å ּ ᴂ
ÅSupport end-to-end secure traffic acceleration (SSL)
Å ⁮ SSL ╗

ÅOptimize application WAN performance
Åִע Э
ÅReduce protocol chattiness
Å῏

ÅEnable transparent deployment
Å
ÅFacilitate central management and reporting
Å ᵏ ѐע
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Data

WAN

Data streamlining overcomes bandwidth limitations
Ἷעִ

Reconstructed

Files & Data
Request

Files & Data

ÅSteelhead auto-intercepts response, and segments data

ÅOnly new bytes compressed & sent over the WAN

60-99% reduction in WAN utilization

῏ 60-99% ᴳ

ÅRequests go directly from the client to the server

DATA CENTER BRANCH OFFICE

Å16-Byte references communicate megabytes of existing data

ÅRemote Steelhead reconstructs data and delivers it to the client

Å ӱ ⁮ ╘

ÅSH ╟Ӯὡ ̆‍→

Å

Å ּ 16 ľ Ŀ

Å SH ұľ Ŀ
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ÅEliminate redundant data on the WAN

Å Эᾕᴍ

Å60 ï95% reduction in bandwidth utilization

Å ῏ 60~95%

Data Streamlining provides multiple bandwidth optimizations
עִ ᵏ ╖עִ

Data Reduction

῏

Compression

QoS

╘ ⁸

ÅLZ-Compression for ñnewò data segments

Å ұ LZ

ÅUseful for data transferred on first pass

Å ұ ּ ︠‍

Å (Optional) Prioritize data on bandwidth andlatency

Å̂ ̃ ұ ִἼ

ÅCompatible with existing QoS implementations

Åὸ QoS
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WAN

Transport streamlining overcomes TCP limitations
ּ Ἷעִ TCP

Make TCP payload bigger ̆ᴳTCP

16KB                                to                          100KB+

The net effect is a 60-98% reduction in round trips

DATA CENTER BRANCH OFFICE

Repack payload with references 

From 100KB+   to  Virtual 1MB+

References

New data
Data
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ÅñFill the pipeò for OC12 and larger connections

Å ұOC12

ÅWorks with clean or lossy links (HS-TCP and MX-TCP)

Å ᴐұľ ᾿Ŀ хꜛ

ÅEnsure priority handling for packet resends

Å ᶑ ִἼ ꜛ ּ

Transport streamlining provides many more TCP optimizations
ּ עִ ᵏ TCPִ ╖ע

Advanced TCP Acceleration

TCPִ ע

Connection pooling

Adaptive congestion

windows

⁸

Limited and fast

retransmits

⁸ ּ

ÅEliminate 50% of overhead for small, short-lived connections

Å῏ 50%

ÅAdapt transfer parameters based on network characteristics

Å ұ ּ

ÅSupports end-to-end acceleration of secure traffic

Å ⁮ ╗ ᶕ ╗

ÅMaintains the preferred trust model

Åᶑ ᶕ֗ а

SSL Acceleration

SSL╗
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Application streamlining overcomes application protocol limitations
Ἷעִ

Typical application inefficiency

ὴ ᴂ

Open

FID

Read 1

Read 2

WAN

DATA CENTER BRANCH OFFICE
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Request

Steelhead completes 
transaction locally

WAN

DATA CENTER BRANCH OFFICE

Application streamlining overcomes application protocol limitations
Ἷעִ
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Optimized WAN Transfer

Steelhead completes 

transaction locally

The net effect is 65-98% reduction in WAN round trips

WAN

DATA CENTER BRANCH OFFICE

Application streamlining overcomes application protocol limitations
Ἷעִ
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ÅWindows ֒Ὥӎ & ұWindows 

ÅMicrosoft Exchange

Å ұWeb 

Å

Å ѐ ᵏ & ֒Ὥӎ

Application streamlining overcomes application limitations
Ἷעִ ⁸

CIFS

MAPI

HTTP

MS-SQL

BACKUP & REPLICATION

PROXY FILE SERVICE

Å ע ╘ ⁸

ÅUnix ֒Ὥӎ & ұ Unix NFS

Å╗ WebHTTPS
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Riverbedõs approach accelerates all TCP applications
Riverbed╗ TCP
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DR : Optimizing DoubleTake backup over the WAN

Restore Replica: Write 1.08 GB file over T1 WANïTime to Complete (in seconds)

Restore Replica: Write 1.08 GB file over T1 WANïBandwidth Utilization (in megabytes)

Scheduled Data Update: Write 212MB in 280 files over T1 WANïTime to Complete (in seconds)
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DR :  iSCSI SAN replication (EqualLogic)

95 GB File System Replication 20 Mbps, 100ms LatencyïTime to Complete (in minutes)

Replication ï48 GB Exchange Replication 20 Mbps, 100ms Latency ïTime to Complete (in minutes)

% Reduction in WAN Data ï48 GB Exchange Replication 20 Mbps, 100ms Latency (in megabytes)
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DR : NetApp SnapMirror

Incremental Update (10% change to 5GB Directory Tree) ïTime to Complete (in minutes)

Bandwidth Utilization ïIncremental Update (in megabytes)

Full Datastore Initialization or Recovery (5GB Directory Tree) ïTime to Complete (in minutes)
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RiOS supports centralized management
RiOS ѐע

Riverbed Central Management Console

Riverbed ѐ ⁸

Å Touchless configuration

Å

Å Aggregated reporting

Å

ÅGroup or individual configurations

Å ‍⁞

Å Scheduled operations

Å ᴐ

ÅCustomizable reports and displays

Å ע

Å SNMP traps



Case Study

╖ ᴿ‍
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╖ ᴿ Gensler Architecture

Å
ǐ Ὠ

ǐ б ╘ ̆

ǐ╕Ὠ Ѯ Ԉ ᴐ

Å
ǐCAD ֒Ὥӎ╗ 70x 

ǐWAN ῏ 75% 

Å
ǐ ֒Ὥӎ ᵳҩ ᴐ

ǐ ᴂҩ ֙

ǐ ñoffice-in-a-boxò , עҩ
╕Ὠ IT ╘ ᴐ

ľOur files and data now 

move more than 70 times 

faster between offices, giving 

us the ability to complete 

projects more quickly.

Weõve also reduced our WAN 

traffic overall by 75%.ó

- Bruce Bartolf, CTO
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╖ ᴿ Greenhill Co.

Over 32x capacity 
increase on trans-Atlantic 
T1 line

Over 97% data reduction 
for MS Exchange
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╖ ᴿ Electronic Arts

Å
ǐй

ǐὤ ‍ 3GB - 6GB ֒

Å
ǐFTP ּ 60x  

ǐWAN ῏ 90% 

Å
ǐ╗ ӊ

ǐ̓͂ ᴳ

ľRiverbedõs technology is 

addicting. Our FTPs of 

large source code files 

went from twelve hours to 

about ten minutes.ó

- Global Network Architect
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╖ ᴿ̔ Sodexho ̇ Serverless Office

IP VPN

Shanghai Data Center:

Ӈ

Ӈ Ӈ

Riverbed
Riverbed

Internet

Riverbed

Branch:

IPsec VPN

IPsec VPN
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Sales Office

Paris

France

European Service Center

Reading, UK

Primary Design Center

Osaka

Japan

European Distribution Hub

Cork, Ireland

VPN

Internet

Private

Network

768 kbps

Disaster Recovery Site

Phoenix, AZ

OC-3

Project Site

Near 

Kuala Lumpur

Malaysia

Filers

Primary 

Data Center

Denver, CO

File 

Servers

Mail 

Servers

Tape

Backup

File 

Servers

Mail 

Servers

Q.A.

Bangalore

India

Intelsat

255 kbps Uplink

1.5 Mbps Downlink

800 ms RTT

T3
T3

2x T1

3x T1

DSL

256 

kbps

E1

Web

Servers

SH 1010

SH 2010

SH 510

SH 510

SH 5010

SH 5010

Web

Servers

Filer

Filer

Storage
Storage

SH 5010

SH 510

SH 5010

SH CMC


