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The challenges that distributed enterprises face today
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Info on 3.9M bank customers lost
© Computer tapes with information about consumer lending lost by carrier in transit

to credit bureau.
June 6, 2008 513 PM EDT

"Alarge global financial institition said onday that nersonal SsfesmatiananaOmeiisn-satermars of its
subsidiary was lost by a commercial cartier while in transit.. |the biggest breach of customer or emplovee
data reported so far"
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Data Center Corlllisolidation Drivers
e F

A 75% of those surveyed report some plans to consolidate data centers

A 75% , &
A65% cited the need to Al mprove disaster re
A 65% T e vV M 3y

78%

Reduce hardware/software ¢ 3%

Reduce IT overhead/administr 67%

Improve data managem 65%

Improve disaster recovery func 65%

Improve security/control of inform 63%
Reduce data center real estate 37%
Reduce travel for IT s 31%
Eliminate branch office tape ba
Outsourcing some data ce
OI% 25I% 50% 75% 100%
Question: What is/are the reason(s) that your organization is currently con%ﬁﬁ%‘ﬁﬂ@dﬁé‘ﬁata centers? Source: Sage Research
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- Typical Throughput
Application @ 1.5 Mbps 100ms RTT
File Sharing CAD/CAM, A Windows (CIFS) 500 to 1000 Kbps
MSOffice A Unix/Linux (NFS) 500 to 1000 Kbps
Email A Exchange (MAP!) 200 to 430 Kbps
A Domino/Notes 900 to 1400 Kbps
AHTTP
Web A Intranet 500 to 1400 Kbps
A ERP
FTP 1.2 to 1.4 Mbps
o A NetBackup 1.2 to 1.4 Mbps
N Y 600 to 950 Kbps
Software Distribution A SMS 600 to 750 Kbps
A MSSQL 150 to 400 Kbps

Database

A Oracle SQL 150 to 400 Kbps
R AutocAD—ORACLE — st — Y (T
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Typical Throughput

Application @ 1.5 Mbps 100ms RTT Typical LAN Throughp
File Sharing CAD/CAM, A Windows (CIFS) 500 to 1000 Kbps 40 Mbps
MSOffice A Unix/Linux (NFS) 500 to 1000 Kbps 86 Mbps
Email A Exchange (MAPI) 200 to 430 Kbps 25 Mbps
A Domino/Notes 900 to 1400 Kbps 34 Mbps
AHTTP
Web A Intranet 500 to 1400 Kbps 72 Mbps
A ERP
FTP 1.2 to 1.4 Mbps 89 Mbps
o A SnapMirror 1.2 to 1.4 Mbps
2l I Backup 600 to 950 Kbps
Software Distribution A SMS 600 to 750 Kbps 60 Mbps
Database A MSSQL 150 to 400 Kbps 30 Mbps
A Oracle SQL 150 to 400 Kbps 30 Mbps

AutoCAD ORACLE
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WAN LAN
- Typical Throughput :
Application @ 1.5 Mbps 100ms RTT Typical LAN Throughp

File Sharing CAD/CAM, A Windows (CIFS) 500 to 1000 Kbps 40 Mbps
MSOffice A Unix/Linux (NFS) 500 to 1000 Kbps 86 Mbps
Email A Exchange (MAPI) 200 to 430 Kbps 25 Mbps

A Domino/Notes 900 to 1400 Kbps 34 Mbps

AHTTP
Web A Intranet 500 to 14

A Erp WAN throughput
FTP 1.2t0 1.4

o A SnapMirror 1.2 to 1.4 SST

Backup & Replication & 1o gackup 600 to 950 Kbps 55 Mbps
Software Distribution A SMS 600 to 750 Kbps 60 Mbps
Database A MSSQL 150 to 400 Kbps 30 Mbps

A Oracle SQL 150 to 400 Kbps 30 Mbps

AutoCAD ORACLE
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Riverbed WDS [ E oL 3 Q
oMakes 5000 Kil ometer s
G 500@ e

DATA CENTER

A~Eliminates the need for remote infrastructt

A Increases user and IT productivity I'T
© IT 9o The easiest product on the market to depl
A Accelerates applications A 3 y H
2l /A No changes to client/servers/ k \
éSaves bandwidth /A No changes to IP addresses or QoS markings IP

QoS |
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An ove[view of Riverbed

QN Y
A The market leader in Vdige Data Services
A WDS '

| Deployed across the F500 and Global 1000

~

' Delivers the speed, simplicity, and scale that corporation:

V)

need
I k" H a
A Results to date:
A m n
| More than 2000 enterprise customers deployed
T 20006

-

Thousands of Steelhead appliances installed worldwide
W v @ - 9bd

A 300+ channel partners

A Offices throughout U.S., Europe and Asia

Ad v 3 Y

A Publicly traded corporation (NASDAQ: RVBD)

A NASDA@ QA~ h 20/
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One product, many solutions

YaH a
Riverbed Steelhedd\ppliances

Application Acceleratic Site Consolidation Bandwidth Optimizatio

7 e Y
A Backup | A File servers A Reduce WAN bandwidth
A Replication _ A Email servers A Avoid WAN upgrades
é\lilvl':r‘sdows File Sharing A Filers A Expand narrow links
A Email A Remote storage A Fill up LFNs
AFTP A Tape backup equip. A Prioritize traffic
A Web A Offsite media mgmt. A Protect VoIP quality
A ERP/CRM A Online backup
A Lotus Notes A Outsourced services

A Custom apps

¥ o ; 1- R & o 1 . : - sz Gaciom -
S - 2 ' | ; river hEd
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Riverbed has customers in all industries
R A AH

Professional Services Manufacturing Media/Communications AJE/C
ctgrou™  [EER | @ e | > (@) (&0 AN gy | T
TOYOTA HONDA ca Lu son

W BARCLAYS ( JONES LANG oot

Paul Hastings :
@ OppenheimerFun ds LASALLE. ATTORNEYS g Honeywell mn?nlm(?!oﬁ VIACOM @mm PARSONS
B The Right Way o Imvest N RA Allen Matklns . O - v :
A Ameritrade’ LATHAMsWATKINSw p&G FUﬁTSU SR HINDU@ vnu| nbb)
; LOEB: Lo it - FLUOR
@) Wellon | 1@ Equity Office — @ | TENG | :
- GooojVean " s Gonsler ISHINGRINE
WARBURGPINCUS MOSSADAMS LLP . ensier

- §8 rovaLoanK Pepper Hamilionjir WiPRO (rooeme ST | BB fos Angeles Times - DRHORTON
RIASNS‘QM”ECE e e B P Dsazvols% PLIMPTON LLP W CORNING " News Corporation ﬂm&r&'ﬁa—’sgm

N @ cpemneeee Rz.-CEWATEFEHOUsE@oPERs

US and International RetaiI/Consumer SerV|ce

ChevronTexaco @ Genentech  |Lizclaiborne’ FedEx.
"’Q medQuest’ ”"SP"" VANHEUSEN oy wviois | Yo

CHRISTIE’S PATIBCO SIEMENS
L, i KOHLER The Fawar of How" P -Systerns-
Chevron
2o TG pidlie | AR Hoche) @

P

{@v COACH'ﬁmbedand@ > =/ o
Snlilmllﬂ'ml‘ @Wesllnghouse 90‘ = o ,“,,,_' C_‘ %&ﬁ%x;ﬂo\.t:k,s% To——
S AP s Y Gatit A

UALCOMWWX
Sarafee gg nil'_u') SHARP Q eps
& b i - Grand Vacations Cluly = @?
PETRONAS ﬁ' Schering-Floug . [ vware
6 7 CRC_

cmoJ DU SOLEIL é Asiana Airlines

KINDER?MOHGAN Hnpepn AARP .&:{'{N % software~ A BIB A

Omaha Public Power District

univision

| BAE SYSTEMS | @'-ﬁ NCC LMNARCHITECTS LEDADAY

spoteable.com

BIOSENSORS
- INTERMATIOMAL
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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 H WDS Yy y

WAN Optimization
Riverbed RIDS 3.0

Fcstipiting

_m_ oo
ENTERPRISE
XCELLENCE ALL-STAR

NetworkWorld @

| THE WALL STREET JOURNAL
I8 STORAGE

Renovator Managing the information that drives the enferprise
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The three root causes of poor wagea application performance
b3 V

Not enough bandwidth

Transport protocol chattiness

Application protocol inefficiencies

| f you donot solve all thre
a A 6 boa - a, )
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RIOS is an integrated approach
RIOS Y Y a3

The Riverbed Optimization System

A Optimize WAN bandwidth utilization
Data Streamlining Ay 7 G
Y, APrioritize applicationsd ban
: A 7

A Eliminate transport protocol inefficiencies

Transport Streamlining A : e | |
V) A Support eAd-end secure traffic acceleration (SSL)

A T SSL 5

A Optimize application WAN performance
v A Reduce protocol chattiness
: N o
A Enable transparent deployment
Management Streamlini A
ﬁ Facilitate central management and reporting
k eV

i
i
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Data streamlining overcomes bandwidth limitations
v

6099% reduction in WAN utilization
T 6099% G

Reconstructed
Files & Data

Request

30 M

Dy

A

BRANCH OFFf&E

A Requests go directly from the client to the server [ =

A Steelhead auiltercepts response, and segments data A SH ||- Y ® N

A Only new bytes compressed & sent over the WAN A i J
A 16Byte references communicate megabytes of existing daia : 16 [ L

A Remote Steelhead reconstructs data and delivers it to the&lient SH y T L




Data Streamlining provides multiple bandwidth optimiza

V Kk .V

A Eliminate redundant data on the WAN

Data Reduction A 9 M

- A 607 95% reduction in bandwidth utilization

A 7 60~95%
AlLZCompression for fAnewod dat a

Compression Ay Wa

A Useful for data transferred on first pass

Ay SR

A (Optional) Prioritize data on bandwitittency

A~ J - Y 7
A Compatible with existing QoS implementations
Ao QoS

T - ; - v - amn 1 b T Lo ; > 4 Y G A
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Transport streamlining overcomes TCP limitations
- v’ TCP

The net effect is a-88% reduction in round trips

mmnEEEEE., B
Pt T,
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Make TCP payload biggef TCP

[
»

16KB Repack payloadtavith references 100KB+
[l References

[ Newdata

> .-. .-. -.l-.. IE ... ll-!. l.l .IB

From 100KB+ to Virtual 1IMB+

~ nverbed
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Transport streamlining provides many more TCP optimizations
: V Kk TCP V q

A Supports ertd-end acceleration of secure traffic

NEW! @
SSL Acceleratior. T T A T
SSlg A Maintains the preferred trust model

A d o a

AAFill the pipeodo for OCl1l2 and
Advanced TCP Acceleratijsy y OC12
A Works with clean or lossy link3 (ffSand MXCP)

A oyl L x

Connection pooling A Eliminate 50% of overhead for smalliveldocbnnections
A7 50%
Adaptive congestion A Adapt transfer parameters based on network characteristics
windows
A 8 Ay - A

Limited and fast . :
: A Ensure priority handling for packet resends
retransmits
: Aod o
I’ERBED “ CHNOLO'C‘:Y, INC i CONFIDENTIAL - ,; _ - .'. : ': 1\ rlver e
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Application streamlining overcomes application protocol limitations
- -

v 1
Typical application inefficiency
n &
Open ™
FID ~— Tf/\i —
WAN ’
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Application streamlining overcomes application protocol limitatio
v

Request

Steelhead completes
transaction locall

T - :
S 1 3
o, 5 B
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Application streamlining overcomes application protocol limitations
v

The net effect is &8% reduction in WAN round trips

Optimized WAN Transfer

Steelhead completes
transaction locally

T - ; - v - amn 1 b T Lo ; > 4 Y G A
W d : M - Iy ..‘ : ‘ ) ¥ - : S o R g
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Application streamlining overcomes application limitations
¥

AV 8
CIFS AWindows = QM & y Windows

NS AUnix = QM & y Unix

MAPI A Microsoft Exchange

HTTP Ay Web

HTTPS Ag Web
MSSQL A
BACKUP & REPLICATICEEEN:NEERY, L 8

PROXY FILE SERVICHEEN e k &

s ©w
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Ri ver bedos
Riverbes] TCP

accel erat

approach

File Sharing - Windows (CIFS)
File Sharing - Unix (NFS)
Mail - Exchange (MAPI)

Mail - Notes
Web - HTTP, Intranet, ERP
FTP

Backup & Replication
Document Management
Software Distribution - SMS
Database - MS-SQL
Database - Oracle SQL

ERP - Fat Client

ERP - Web Client

. a1

Most Likely range [N Peak Performance =

T
)
I 000
7
—_——_—
R
.
.

100x or more ->

“nverbed
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DR . Optimizing DoubleTake backup over the WAN

Scheduled Data Update: Write 212MB in 280 files ovelieVitABlomplete (in seconds)

With Steelhead

Without Steelhead

0 2 7] 6 8 10 12 14 16 18 20

Restore Replica: Write 1.08 GB file overiTLi&td Complete (in seconds)
With Steelhead

Without Steelhead

0 1020 30 40 50 60 70 80 90 100 110 120
Restore Replica: Write 1.08 GB file overiTBaéhdth Utilization (in megabytes)

With Steelhead

Without Steelhead

0 T4 228 342 45 570 684 798 912 1026 1140

3 ". 3 - v > : w b4 - g™ .
- | $ A ' |, O p ' l.r S 3 . s
. 3 ’. L 4 : ] : ‘ . rlver e
: W 3 3 X =t h
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DR . ISCSI SAN replication (EqualLogic)

Replication48 GB Exchange Replication 20 Mbps, 100m$ TiatertoyComplete (in minutes)

Subsequent
Steelhead Operation

First
Steelhead Operation

Without
Steelhead

0 56 T12 168 224 280 336 392 448 504 560

% Reduction in WAN Dat@ GB Exchange Replication 20 Mbps, 100ms Latency (in megaby

Subsequent

Steelhead Operation .................................... 96% less WAN traffic ++++rerevsessnsssesnasnssans I
First
Steelhead Operation
Without
Steelhead A
0 6 12 18 24 30 36 42 48

95 GB File System Replication 20 Mbps, 100m$ TexenimyComplete (in minutes)

Subsequent
Steelhead Operation

First
Steelhead Operation

Without
Steelhead

N
¢
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DR : NetApp SnapMirror

Full Datastore Initialization or Recovery (5GB Direg¢tdingn&raeComplete (in minutes)

Warm Run

Cold Run

Without
Steelhead

0 100 200 300 200 500 600
Incremental Update (10% change to 5GB Directofymi@de)Complete (in minutes)
Warm RUun | et Morethan 8x faster -«--+--++tsrserssssnssssarssssssanss |

Cold Run | n/A

Without
Steelhead

0 10 20 30 20 50 60
Bandwidth Utilizaidncremental Update (in megabytes)
WarmRun | i ie s iia i 89% lass WAN traffic +++resesrsarsscassassscansennss l

Cold Run | /A

Without
Steelhead

0 700 200 300 200 500 600 700

" niverbed
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RIOS supports centralized management

RIOS ey

RIVERBED

gen-sh16 10.11.60.16

Steelhead Central Management Console™
Home : Setup Appliances @ Setup CMC : Reports : Systemlog : Help Status: Healthy Logged in as: admin [ logout ]
S - Welcome 9o
Steelhead C: g h16!
‘ System Up Time: 21h 19m 535 ‘
Troubleshooting
. Summary of Group "all" [edit]
Rank Address Model Health Reduction P95 Peak Active Conns. Datastore Use
1 Qfriskies [ 10.0,12.9 5010  Healthy 12.4 Mbps 28.1 Mbps 18 E—(3B.5%)
2 & meow-mix ] 192.168.20.2 5010  Healthy 19.5 Mbps 37 Mbps 27 E=—(36.9 %)
3 Qninedives [ 10.0.12.7 2010 Healthy 2.4 Mbps 4.9 Mbps 9 E—(16.7 %) 4
4 <gen-sh2e [ 10.0.62.26 1010 Healthy Obps. 0bps. o (0.0 %)
Bandwidth Optimization: Last Week Throughput: Last Hour
L2112 12113 12731 1231 1231 1231 1331 1231 1273 1331 123 L2k 1331 1251
Data Data
[ waN Data 3.5Ge [ Average Throughput over Last Hour 186.6 Kbps - |
[ Lan Data 7.4Gs [ 95th Percentile Throughput for Last Hour 4.1 Mbps
RAVERBED gen-sh16 10.11.60.16
Steelhead Central Management Console™

Home : Setup Appliances : Setup CMC : Reports : SystemLog : Help ;’—et:uti::; ;Iealthy [ config save

:. Send Profiles

Registration

@ Choose configurations to send and when and ta what to send them.
NOTE: this is for one-time profile pushes. To re-send an appliance's full configuration, go here, choose the
appliance, and expand the "Appliance Profile” section.

Configurations Step 1: Select Profiles

] Pprofiles to Send {1) = clears non-appliance specific configuration

Nothing added

* Profile Send «

Logged in as: admin [ logout ]

2o A

|Bobs Favarite |

[ Remove Selected |

Step 2: Select Target

Step 3: Setup Execution

[[Jschedule for later?

©2006 RIVERBED I CHNOLO:Q-(, INC i CONFIDENTIAL

Riverbed Central Management Console

Riverbed e 8
A Touchless configuration
A
A Aggregated reporting
A
A Group or individual configurations
A T
A Scheduled operations
2
Customizable reports and displays
v -
A SNMP traps

1

R
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1 R Gensler Architecture
A

1 N QN
1 6 k -
i3Q 3 W49
X ] Gensler
v I I' Our files and data now
| CAD 52 M ﬂ 7OX move more than 70 times
. WAN ’ 75% faster between offices, giving
us the ability to complete
A projects more quickly.
1 ) "QM .F(QN,J J Wedve also red:i
~ A traffic over a
I L @
v ~ . . N - Bruce Bartolf, CTO
| nofiftalbo & O, V@
3 Q IT k 9
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1 R Greenhill Co.

:. Bandwidth Optimization (All): Last Week

Over 97% data reduction

for MS Exchange

:. Traffic Summary: Last Week

Period

I Last Week ~l

. Refresh: off | 155 | 30

Peak Data Feduction Docurred Ak

Capacity Increase

36 GB
0GB
24 GB
17 GB :
12 GB
6 GB :
1WLl3 Loyl3 1ovl4 Lovl4 1Vls LOYlS 1Vl LOyl6 LD 7 LOYl7 LVDla LOJ18 Lvle 10719
Data
X 'wan Data 3.2GB
[ LAM Data 103,2 B
Total Data Reduction % Cwver Last Week 6%
Peak Data Reduction % Ower Last Weel: 3%

2005/10/14 13:00
3218

Period
ILast Week = |

Application

jal =l

Traffic

IBi-DirectiDnaI - |

", Refresh: off | 155 | 30s

Over 32x capacity

Increase on traAdantic

Port Reduction LAMN
Total Traffic 2 111.1GB 11.5GB
= FTP (21) 0%, 0 Bykes 0 Bytes
B HTTF (0} [ RIS 461.6 KE
I CIFS:MetBIOs (139) | 30,3 KB 22,4 KB
B CIFS:TCP (445) | 20.5 MB 12.5 MB T 1 I 8
I ScL:TDS (1433) 3 0 Bykes 0 Bykes I n e
[ MarT (78300 101 GB 2.7 GE
Bl Cther (Optimized) i Y 3 1.4 GB 678.3 MB
[ Passed Through (Unoptimized) | I ) 5.6 GE 5.6GE

© 2006 RIWERBED [
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1 R Electronic Arts
A

7 N S
w I J 3GB6GB

— -

I FTP - 60X
I WAN 7 90%

i
i
-

A

ELECTROMIC ARTS™

 Ri verbedods t
addicting. Our FTPs of
large source code files

went from twelve hours to

about ten mi

- Global Network Architect

" nverbed

3 [ :
.. > v g
| o, -, 13
; ), © N
©2006 R ?RBED CHNOLOGY, INC i CONFIDENTIAL ul
0 !
¢ I 9 s !
|



. L | ke’ i '
[ 3 ; : A B
& : o - ase—

. R * Sodexhod Serverless Office
NN
S S

Shanghai Data Center:

Riverbed

IPsec VPN

Branch:
IPsec VPN

Riverbed Riverbed

b
P
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-._ Primary Desig sales Office | -
Osaka Paris
Japan France
|
e | ( European Service Center
(Bg;?].galore o Reading, UK
I
India I * SH 2010 —
— S \\ AN 1 J SH 1010
ELT% \,\ \ \ \ v — _@/ @ .
== R \ ‘ -_ —
— : i p—
\\ \ 768 kbps \ Filer
) ° N \ E1l !
\ \ | \ J
: \
i /‘, ~ ~ 3xT1 I
(G R4
7 ( )
d I European Distribution Hub
Intelsat ~ N Cork, Ireland o
255 kbps Uplink 256 ey
1.5 Mbps Downlink Private 1 kbps N\ 'LF_
800 ms RTT 9 =y
, Network | -l
L, / SH 510 -
Vs - - N\ ,. —
Project Site Ki /
Near i / Il
Kuala Lumpur - £
Malaysia . Primary 9| pst ~ g
Data Center
Denver, CO

(Disaster Recovery Site
Phoenix, AZ

[ | \
Storage

Filers

Mail . Web
Servers  Servers Servers | Servers Servers Servers
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