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pioneering technology, which combined several file, application and network 
acceleration technologies into the first true WAN optimization product. Five 
years later, in the largest datacenters and most complex networks, Riverbed 
accelerates the greatest number of applications and protocols with the broadest 

range of optimization appliances and software in the industry. In this updated report, we take a 

cloud computing architectures. Massive consolidation and data mobility, enabled by 
virtualization, have radically altered how we build servers, design applications, and deploy 

ever, by network performance. In our view, Riverbed continues to deliver the broadest and 
richest WAN optimization solutions to eliminate those constraints. 

 
IT  Today:  Distributed  Workforce,  
Consolidating  Infrastructure    
Enterprises face a paradox today: while 
workers become increasingly distributed, IT 
infrastructure is rapidly consolidating. 
Virtualization has made it possible to create 
consolidated, elastic pools of compute and 
storage; economic pressures have made it 
necessary.  

Overworked IT departments must contend 
with data mobility, intense regulatory 
scrutiny, and a massive increase in data 
volumes all of which expose new risks and 
performance bottlenecks, making further 
consolidation harder and less efficient. 

This situation raises some difficult questions: 
If we back up remote offices to a central 
location, can we transfer recovery data sets 
quickly enough to maintain disaster recovery 

SLAs? If we replace local branch office 
servers with shared virtual servers in the 
datacenter, how can we maintain application 
performance and ensure data access? If we 
consolidate into cloud-based servers or 
storage, how will we monitor network 
performance to set reasonable service level 
expectations?  

Survey data validates the importance of these 
questions; the top IT initiatives for 2010, 
ranked by their importance to the business, 
are shown in Figure 1.  

Disaster recovery, collaboration, and 
performance management top the list, 
confirming that what matters most to the 
business is fast access to shared applications 
and data that are always available
regardless  of  where  they  reside or how they 
are delivered. 
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State  of  the  Cloud:  Growing  Interest,  
with  Barriers  to  Adoption  

Now that virtualization technologies have 
matured, and commodity compute and 
storage service providers are established, 
cloud computing is a viable and increasingly 
compelling option for many enterprises. 
While the vendor terminology debate rages 
on (public, private, hybrid, virtual private, 
etc.), IT managers are already actively 
combining virtualization with self-service 
provisioning and automation to deliver IT 
resources elastically to their internal users.  

A Taneja Group survey in November 2009 
revealed that 83% of senior IT managers in 
large enterprises, across industries, consider 

Our research also indicates that more than 
70% of US-based CIOs report that 
development and use of private clouds is 
accelerating. Significant barriers to both 
private and public cloud adoption remain, 
however; the most-cited concerns include 
service availability, lock-in, security, data 
transfer bottlenecks, and performance 
unpredictability. In short, while 
localized virtualization and consolidation 
efforts have helped IT utilization, further 
consolidation and/or cloud computing 
success will depend on technologies that 
accelerate and guarantee performance. 

WAN  Optimization:  Closing  the  IT  
Service  Delivery  Gap  

Virtualization and cloud computing shift the 
IT performance burden to the wide area 
network (WAN), where bandwidth 
constraints, latency and high cost are well-
known challenges. These challenges are 

daunting: WAN bandwidth between 
locations is typically less than 1% of local 
LAN bandwidth, and WAN latency can be 
100 times greater than on the LAN. 
Inefficient application protocols waste WAN 
capacity and expensive links are often sorely 
underutilized, delivering a fraction of their 
rated capacity. How can IT deploy a critical 

narrower and 100 times slower?  

The  answer  is  WAN  optimization. Over 
the past decade, significant IT investment 
has been made in web-enablement, 
virtualization and server consolidation, all of 
which help to improve IT service 
performance. But these only go so far on 
their own, and there remains a widening gap 
between service demand and IT
deliver.  

WAN optimization not only closes the gap 
(Figure 2) with an immediate performance 
boost, it continues to deliver incremental 
efficiency gains through deeper visibility (to 
help spot emerging bottlenecks quickly), 
faster applications (via additional protocol 
accelerations), and better data protection (by 

55% 60% 65% 70% 75%

Cost  Cutting

Consolidation

App  Performance

Cloud  Computing

Virtualization

Perf.  Mgmt

Collaboration

BC/DR

Top  2010  IT  Initiatives  by  Business  Priority

Figure  1:  (Source:  Wedbush  Decision  Metrics  IT  Wave  Q4,  Dec  2009)  
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speeding replication and eliminating 
the need for local tape backups). 
Because its benefits apply so broadly, 
we feel that WAN optimization has 
evolved from an adjunct solution to an 
essential,   foundation   technology for 
both the distributed datacenter and the 
cloud.  

In our view, Riverbed essentially 
created the WAN optimization market, 
by improving on and integrating what 
were previously discrete technologies 
into the first comprehensive and 
scalable solution: the Steelhead product 
family. 

-­to-­End  Optimization  

anywhere WAN optimization is required. 

Steelhead   Appliances   cost-effectively 
scale up in capacity from small office 
configurations up to the high-end 7050 
series, supporting 1 Gbps of optimized WAN 
throughput and 100,000 TCP connections. 
Each location can be configured with the 

most cost-effective appliance then upgraded 
as needed, with high availability and load 
balancing configuration options. For large 
datacenters, the Interceptor appliance 
enables massive scaling, clustering up to 25 
Steelheads for throughput up to 12 Gbps, 
optimizing up to 1 million concurrent 
connections.   

Steelhead   Mobile delivers 
LAN-like performance to users 
wherever they work. This 
software-only version of WAN 
optimization extends remote 
data access and application 
acceleration to any mobile 
worker. It also significantly 
accelerates the performance of 
leading desktop virtualization 
protocols. Completing the 
picture, Riverbed has also 
recently announced both 
Virtual and Cloud Steelheads. 
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Figure  2:  The  WAN  optimization  effect  on  IT  service  performance.  
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  Visibility,  
Performance,  and  Efficiency  
Building on top of this unrivalled product 
suite, Riverbed leverages a deep bench and 
years of customer experience into a portfolio 

pressing IT challenges.  

Riverbed   Solutions help customers 
understand their end-to-end network 
performance picture, to spot bottlenecks 
faster and quickly identify inefficiencies; 
optimize the performance yields (and 
investment returns) from their existing 
WANs, storage infrastructures, and 
applications; and consolidate IT resources 
both within and across datacenters while 
improving data protection and accelerating 
disaster recovery. 

Solutions  to  Understand:  Clearer  
Visibility  and  Deeper  Insight  

Steelhead appliances deploy in minutes, 
through auto-discovery of peers and auto-
interception of traffic, requiring no 
reconfiguration of clients, servers or routers. 
After this low-

embedded management platform provides a 
single point of access for administrators to 
monitor and maintain all Steelheads 
throughout the enterprise. The Central 
Management Console simplifies 
troubleshooting and makes easy work of 
upgrades benefits that have a direct impact 
on total cost of ownership (TCO). 

But Riverbed goes far beyond basic packet-
level reporting with the Cascade network 
assessment and application performance 
management solution.  

Tightly integrated with Steelhead appliances, 
Cascade deploys agent-less and provides 
deep network and application insight the 
visibility administrators need to justify and 
plan for consolidation projects, and to 
complete them faster with less effort.  

The Cascade Gateway collects detailed 
network flow data and forwards condensed 
data to the Cascade Profiler. The Profiler 
enriches this data with layer 7 application 
data from Cascade Sensors throughout the 
datacenter, adding performance data for 
optimized links collected from additional 
Sensors running alongside application 
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Figure  4:  The  Cascade  flow-­based  network  assessment  and  performance  management  solution.  
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servers wherever they reside. Users benefit 
from detailed performance visibility (into 
both optimized and non-optimized links), 
intuitive executive-level dashboards, and the 
automated collection and processing of the 
metrics required to quantify the value of 
WAN optimization at any level of the 
enterprise (application, business unit, 
location, etc.).  

With  Cascade, administrators can 
translate their -
performance problems into measurable 
quantities (such as the amount of time QoS 
settings are breached), slashing the time it 
takes to diagnose and troubleshoot.  

Solutions  to  Optimize:  Protocol  and  
Application  Acceleration  

The Riverbed   Optimization   System  
(RiOS)   powers Steelhead appliances and 
delivers the multi-tiered combination of data 
reduction, TCP optimization, QoS and 
application-specific latency optimizations 

 

Massively  Scalable  Data  Reduction:    
RiOS can intercept, reduce and accelerate all 
TCP traffic, regardless of the application that 
generated it. RiOS data reduction is disk-
based: all TCP traffic is segmented, indexed, 
and stored in a universal data store, a highly 
scalable distributed repository spanning 
multiple Steelhead appliance peers (much 
more scalable than competing peer-to-peer 
data stores). Fine-grained deduplication at 
the byte-sequence level removes virtually all 
duplicate data from the wire.   

This scalable data reduction algorithm, or 
data streamlining,  can deliver astonishing 
compression ratios (of 100:1 or higher), far 

greater than competing TCP compression 
devices. RiOS also includes tunable, 
advanced QoS functionality to ensure 
sufficient bandwidth for key applications.  

Patented  TCP  Optimization:  
RiOS also includes the most complete set of 
TCP protocol optimizations (industry-
standard plus Riverbed-patented) to 
overcome latency and transport protocol 

number of packet roundtrips required
without sacrificing reliability.  

proprietary combination of TCP window 
scaling and virtual window expansion to 
effectively repack payloads with a mixture of 
data and references to data. Roundtrips are 
reduced 65-98%, and tuning for current 
network conditions, such as congestion, is 
automatic. RiOS also supports both High-
Speed and Max Speed TCP which, when 

features, can maximize utilization on high-
bandwidth, high-latency links. 

Broad  Application  Acceleration:    
Adding to data and transport streamlining, 
RiOS s application streamlining boosts IT 
performance even further for key enterprise 
applications. By reducing protocol chattiness 
up to 98% and minimizing application 
overhead, users enjoy LAN-like performance 
wherever they work and however they 
connect.  

Riverbed truly untethers the mobile 
workforce 
range of application-specific modules, from 
file sharing (CIFS and NFS) to Exchange 
(MAPI), Lotus Notes, Web (HTTP and 
HTTPS), desktop virtualization protocols 
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(such as Citrix ICA), and databases (MS-SQL 
and Oracle). RiOS also includes unique 
storage protocol optimizations, accelerating 
FCIP transactions and many leading storage 
replication technologies. 

Rich  Media  Optimization:    
Riverbed delivers native, on-board 
optimizations for rich media, dramatically 
improving user experience for on-demand 
and streaming video content, for example. All 
video and voice over IP (VoIP) applications 

benefit from higher bandwidth, quality 
regulatio
management partnerships with solution 
providers such as Windows Media Server, 
Polycom, Qumu and Accordent.  

Unmatched  Bandwidth  Utilization:  

this unique combination of optimizations 
yields unparalleled reductions in overall 
WAN bandwidth utilization, ranging from 
60% to 95% or more in practice. Unlocking 

inaccessible bandwidth allows 
customers defer costly 
network upgrades and 
improve returns for previous 
investments.  

More bandwidth means less 
contention, less administrator 
time chasing performance 
problems, and more room on 
the network for new I/O-
heavy workloads, such as 
desktop virtualization, video, 
and VoIP. 

 

Solutions  to  Consolidate:  From  Branch  to  Datacenter  to  Cloud  
 
Optimized  Disaster  Recovery:   
Compliance pressures and highly-publicized 
data losses are driving companies of all sizes 
to shorten backup times, consolidate 
sensitive data, and reduce reliance on tape 
backups at remote sites. With Riverbed, 
customers can confidently move to WAN-
based disk-to-disk backups, shorten backup 
windows, and eliminate tape stackers in 
remote offices. For multi-site DR and 
replication, Steelhead appliances include 

special enhancements for throughput 
optimization, tunable compression, and 
clustering for high availability.  

(maximizing speed), or users can opt for 
higher compression, deduplication, and 
hierarchical QoS (to limit the impact on 
bandwidth available for other applications on 
a shared WAN).  

Figure  5:  Typical  Riverbed  optimization  results,  showing  proven  performance  gains  across  the  
broadest  range  of  applications  of  any  single  vendor  in  the  WAN  optimization  market  segment.  
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In addition, Steelheads 
accelerate replication (30x 
or more, typically) for the 
broadest range of storage 
solutions, including 
SRDF/A, Hitachi Data 

TrueCopy and 
Universal Replicator, 

-
Replication.  

Consolidated  Management  &  Control:  
For on-going management efficiency what 

the Central Management Console  provides a 
single point of access to all Steelhead 
products throughout the enterprise. This 
embedded platform automates deployment, 
simplifies management tasks and oversight, 
speeds troubleshooting, and makes easy 
work of upgrades benefits that lead to much 
lower total cost of ownership (TCO). 

The  Branch  Office  in  a  Box:   
Riverbed customers continue to move more 
and more server and storage resources out of 
branch offices and into centralized 
datacenters, where they can be more 
efficiently aggregated and managed. These 

environments today, powered by Steelhead 
appliances.  

For even further branch server consolidation, 
the Riverbed   Services   Platform   (RSP) 
allows those IT services that should remain 
local
DHCP, and print to be virtualized and run 
on a VMware hypervisor directly on the 
Steelhead appliance. This further simplifies 
branch office IT, speeds deployment, and 

lowers maintenance costs, while users enjoy 
application and file performance equivalent 
to what they experienced on a branch LAN.  

Riverbed has forged strategic partnerships 
with Microsoft and leading security vendors 
(McAfee, CheckPoint, Websense) to certify 
performance of their virtual appliances on 
RSP. In addition, video solutions (Windows 
Media Server, PolyCom, Qumu) can provide 
stream-splitting and other advantages when 
deployed on the RSP. 

Private  Cloud  Computing:  
Taking the benefits of virtualization and 
server consolidation even further, Riverbed is 
extending its product family with a Virtual  
Steelhead, a software version of the 
appliance packaged as a virtual machine 
(VM) to run on any platform supporting 

this flexibility, customers can efficiently 
deploy full-featured WAN optimization on 
commodity server hardware, easily replicated 
and distributed within a datacenter, to 
branch offices, or into a virtual private 
(hosted) cloud.  

As customers move to greater reliance on 
private and hybrid cloud computing, 
Riverbed continues to deliver the WAN 
performance needed to make data and 
applications available anywhere in the 
enterprise, regardless  of  distance. 

Figure  6:  Representative  replication  performance  gains  from  
SnapMirror.  Riverbed  also  accelerates  replication  solutions  from  EMC,  Hitachi,  Brocade  and  Dell.  
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Enabling  the  Public  Cloud:    
Riverbed has also extended WAN 
optimization even further outside the 
enterprise firewall by packaging Steelhead 
for use by cloud service providers. With a  
Cloud  Steelhead  option, service providers 

-performing WAN 
optimization technology to their cloud 
compute and storage services, to differentiate 
and add immediate value to their existing 
offerings.  

Or, customers can deploy WAN optimization 
to the public cloud themselves. Riverbed is 
currently working with a number of leading 
cloud service providers on fully-integrated 
solutions which we expect to go a long way 
toward breaking down two of the top-
reported obstacles to public cloud adoption: 
network performance unpredictability and 
data transfer bottlenecks. 

Storage  Consolidation:    
Advances in storage virtualization in the last 
decade have opened up new opportunities for 
storage consolidation and cloud-based 

storage. Similar to server consolidation, a 
common goal is to reduce or eliminate 
dependence on inflexible or fixed storage in 

elastic pools of storage on demand
wherever they are. However, distance and 
network performance challenges are as 
daunting for storage as they are for compute.  

Riverbed has responded to these concerns 
with its new virtual   cloud   storage  
accelerator offering, targeted at customers 
who need both application and storage 
optimization. Similar to how Steelhead 
overcame protocol inefficiencies for WAN-
delivered applications, the accelerator 
attacks fundamental block storage protocol 
inefficiencies. New technologies (such as 
block-level predictive fetching) boost storage 
performance by orders of magnitude.  

For the first time, block storage over the 
WAN is feasible. Customers can essentially 
create a storage area network (SAN) over the 
WAN, with thousands of miles between 
servers and storage. 

  
Riverbed  in  Action:  Proven  Results  

Steelhead  Appliances  Optimize  EMC  
SRDF/A  for  a  Leading  Law  Firm  

Founded in 1822, Allens Arthur Robinson 
(Allens) offers one of the most comprehensive 
legal networks in Australia and Asia with more 
than 1000 personnel based in 14 cities and eight 
countries across the region. Allens wanted to 
improve collaboration between law offices and 
among employees while also consolidating its IT 
infrastructure. As a law firm highly reliant on 
email and collaborative database applications, 
Allens needed to ensure high levels of 
performance for its attorneys. At the same time, 

Allens was looking to ensure the availability of its 
mission critical applications and data via two 
EMC Symmetrix arrays and SRDF/A for data 
replication. Based on initial specifications, the 
SRDF/A requirements called for a 100 Mbps 
WAN link to the DR facility.  

After deploying Steelhead appliances from 
Riverbed, Allens has consolidated its IT 
infrastructure without impacting application 
performance and is able to replicate 2.5 terabytes 
of mission critical data using SRDF/A over the 
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Key Benefits:  
 Datacenter consolidation achieved while 

improving application response times.  
 Approximately $100K in annual bandwidth 

savings for the data replication link alone.  
 Data reduction of 79% to 98% and overall 

network capacity increase of more than 8x. 
 

Figure  7.    Allens  Arthur  Robinson  deployment  screenshot,  showing  
the  SRDF/A  performance  gains  that  improved  DR  performance  
while  reducing  link  consumption  by  more  than  8x.  
  

  

IT  Consolidation  Saves  Nearly  $100,000  
Annually  for  Auto  Distributor  

American Suzuki Motor Corporation (ASMC) was 
founded in 1985 by parent company Suzuki 
Motor Corporation, which manufactures and 
markets cars, motorcycles, ATVs, and marine 
engines. The Brea, California headquarters of the 
U.S. subsidiary serves as the executive 
headquarters for the Automotive, Motorcycle, 
and Marine Operations. From three main 
distribution sites in the U.S., ASMC serves 
approximately 500 auto dealerships in 49 states 
including Alaska.  

When ASMC planned to consolidate file servers 
from its branch offices to the its main data 
center, application performance over the wide 
area network (WAN) was a major concern. In 
addition, mobile workers were complaining of 
poor performance when using data-intensive 
applications on the road. ASMC deployed 
Riverbed Steelhead appliances, Steelhead Mobile 
software, and the Riverbed Services Platform 
(RSP) running Microsoft Windows Server. The 

results were immediate, and the payback period 
was only four months. ASMC has saved money on 
bandwidth, hardware, and software licenses. End 
users, including mobile sales managers, are 
experiencing improved application performance. 

  
Key Benefits:  
 Achieved investment payback in four months. 
 Accelerated WAN file transfers up to 50x.  
 Improved Exchange performance by 10x. 
 Improved performance of Siebel over the 

WAN by 15x.  
  

  

Riverbed  Delivers  Private  Cloud  for  
Global  Natural  Resources  Firm  

Rayonier wanted to develop a private cloud 
computing model in order to cost-effectively 
manage its global IT infrastructure needs. With 
its 2,000 employees spread across five 
continents, balancing the tradeoff between 
complexity and performance was no easy task.  

After looking to their networking provider, Cisco, 
for a solution, Rayonier elected instead to go with 
Riverbed for a global WAN optimization solution 
in order to make its private cloud a reality. With 
Riverbed, Rayonier was able to consolidate and 
virtualize eight data centers down to two, without 
diminishing end user performance. 230 
distributed servers were consolidated to 15 
VMware virtualized servers. In addition, 
Rayonier did not require additional bandwidth.  

  
Key Benefits:  
 Centralized private cloud model provides 

simpler, more secure infrastructure.  
 Users experience 12x to 18x faster application 

performance over the WAN.  
 Return on investment (ROI) realized in less 

than one year. 
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Taneja  Group  Opinion  

In our view, the coming cloud decade will be defined by the tension between consolidation and 
mobility. In the same way that server and storage virtualization addressed this challenge 
within datacenters, WAN optimization provides the architectural foundation to solve the 
problem between datacenters, on public networks, and out to mobile workers, wherever they 
are. WAN optimization is critical to the success of the next generation of distributed 
applications, from real-time collaboration tools to continuous data protection solutions, which 
depend on cost-effective, easily scalable, and reliable WAN capacity. 

broad range of applications and IT objectives, including: 

IT  Application/Objective   Riverbed  WAN  Optimization  Impact  

BC/DR   Accelerate  data  replication  performance  up  to  30x  

Collaboration   File  sharing  up  to  66x  faster  

Perf.  Management   Guarantee  QoS  for  all  applications  and  workloads  

Virtualization   Share  VMs  faster  with  up  to  100x  data  deduplication  

Cloud  Computing   Create  a  SAN  over  a  WAN,  reduce  b/w  requirements  60-­‐90%  

App.  Performance   Enable  12x,  18x,  up  to  50x  application  protocol  acceleration  

Consolidation   Improve  branch  application  performance  by  15x  

Cost  Cutting   Cut  WAN  traffic  up  to  95%  while  WAN  costs  flat  

 

Riverbed has broadened and enhanced the Steelhead family at a consistently aggressive pace, 
scaling both up and out, embracing virtualization, and packaging its WAN optimization 
technology as an appliance, application, virtual machine, and storage accelerator. Early 

category; customer-focused and creative product management have solidified it. 
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