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IInnttrroodduuccttiioonn                                      
 
IT is too visible to the business and users today.  Unfortunately, this visibility is often associated more with 
the limitations of IT than the triumphs.  The paradox of IT is that the technology that enables access to 
applications and data is the very same technology that inhibits and frustrates users when these services 
don’t work as desired.  Technology is meant to improve our experience and make us more efficient.  
However, our reliance on this enabling technology can paralyze us when that technology doesn’t work.  If the 
core database application performance slows down inexplicably, the e-mail server is unavailable or a 
valuable piece of data takes hours to recover, then IT is not heralded for fixing these problems, but instead is 
blamed for causing them in the first place.  When this happens, the perception is that IT is the problem 
instead of the solution. 
 
In a discussion with ESG, a VP of IT from a large communications company remarked that IT was not 
considered a strategic part of the business by the executives.  However, he felt that IT is the business and 
that until the company really understood this, they would never reach their full potential.  I agree with his 
view, but rarely do companies or organizations actually embrace it.  Most companies see IT as overhead and 
not as a truly strategic part of the business.  However, companies that understand that IT is strategic, and in 
many cases is the business, have proven to be extremely successful.   
 
The irony is that it is not only the business that is at fault for perceiving IT simply as a tactical technology 
support group, but the IT department itself is also often complicit in this perception.  IT personnel are 
technology experts and spend the majority of their time managing speeds and feed and nuts and bolts.  In 
their defense, what choice do they have?  Technology is complex and in order to keep things running 
optimally, a great deal of expertise and manual intervention is required.  This is certainly and perhaps 
especially true of storage environments.  At the high-end, storage networks are difficult to manage, require 
deep knowledge and often need manual tuning.   
 
IT will never transcend its tactical role in the company unless we view the problem from a different 
perspective.  Einstein once said, “No problem can be solved from the same level of consciousness that 
created it.” Therefore, we must raise our level of thinking from where it is today.  Certainly, we will have 
problems tomorrow, but let’s make sure they are not the same problems we have today.   
 
For many IT organizations, the goal is to create a real services model to complement the core business.  
However, there have been too many limitations for this to become a reality.  Some of the biggest laggards in 
terms of providing functionality and capability have been storage systems.  The primary reason for this is that 
storage systems require too much manual management and lack high-level virtualization capabilities.  
However, we are seeing dynamic changes and innovations in storage that are bringing us closer to providing 
a true service to the business.   
 
Introducing Service Oriented Storage Solutions  
What is the concept of Service Oriented Storage Solutions and why is it important?  Service Oriented 
Storage Solutions is the idea of leveraging one’s storage infrastructure to provide a service to the business.  
How this manifests itself will depend on the IT department and its implementation of Service Oriented 
Storage Solutions.  However, it is important that the actual Service Oriented Storage Solutions platform 
provides the necessary tools and technology to implement true Service Oriented Storage Solutions 
 
The goal is simple: to utilize storage system assets to provide storage services to the business.  For the 
most part, IT already provides these services, but typically has to achieve this by over-engineering the 
environment and providing a great deal of manual management.  The Service Oriented Storage Solutions 
platform enables IT to automate processes, simplify management and leverage physical assets without 
sacrificing performance or reliability.  Service Oriented Storage Solutions should improve business efficiency 
while removing complexity and containing costs.   
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A number of requirements are needed to enable Service Oriented Storage Solutions.  The storage system 
has to be reliable and provide both high-performance and a rich set of software features.  Additionally, it 
must be tested to the nth degree in terms of quality and interoperability.  Vendor selection is critical and 
should be based on their ability to support your organization.   
 
The above criteria are the old standbys, but are still requisite.  Additionally, there is a new set of criteria for 
Service Oriented Storage Solutions.  These added qualities create a storage system that is truly service-
enabled.  The following is a list of various capabilities that can lead to a Service Oriented Storage Solutions 
environment: 
 
• External Storage Virtualization 
• Intelligent Tiered Storage 
• Internal Storage Virtualization 
• Virtual Volumes and Wide Striping 
• Thin Provisioning 
• Logical Partitions 
• Quality-of-Service 
• Read-only Snapshots 
• Writeable Snapshots 
• Heterogeneous Data Protection 
 
External Storage Virtualization is important, as it enables you to implement innovation without disruption.  In 
fact, you can continue to leverage the entire current storage infrastructure.  The level to which you invoke 
external storage virtualization is completely your decision.  You can create an intelligent tiered storage 
environment, moving data between different storage tiers transparently.  You can use external storage 
virtualization for data protection.  You can carve out specific volumes across heterogeneous storage 
systems to leverage your unused capacity.  You can virtualize one storage system, all of them or any 
configuration in between.   
 
Internal Storage Virtualization comes in different forms and capabilities within a storage system.  For 
example, abstracting all of the disks in large logical pools is a core storage virtualization technology that 
provides significant value.  Logical storage pools make it easier to manage and provision your disk capacity.  
Additionally, it can provide a huge performance boost by striping data across dozens, hundreds or more disk 
drives, making all of the disk actuators work in concert to perform read/write operations.  Another valuable 
internal storage virtualization technology is thin provisioning.  This allows for great capacity utilization, brings 
more applications online without having to buy capacity in advance and simplifies the storage provisioning 
management process.   
 
Logical partitioning is essential to a Service Oriented Storage Solutions platform.  Many IT departments will 
dedicate storage systems to a business unit, department, customer or even application.  This creates great 
waste and can be a very costly proposition.  However, the reason this is done is to provide dedicated 
resources and guarantee service back to the business.  The power of logical partitioning is to be able to 
carve up a storage system, including memory, host ports and capacity in order to still provide the guarantee, 
without needing to dedicate an entire storage system in order to do so.  Logical partitioning is core to 
providing a true utility.   
 
The ability to create priority levels for different applications is also fundamental to a Service Oriented Storage 
platform.  Quality of Service (QoS) enables this by setting and enforcing the order in which applications use 
storage resources when and if contention occurs. 
 
Heterogeneous data protection services, including snapshots and remote mirroring, are essential as well.  
End-users need a central point of control with the ability to use whatever storage they want at the primary 
and DR sites as they see fit.   
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A storage system that offers these capabilities can help IT implement Service Oriented Storage Solutions, a 
service to the business built on a utility model that leverages physical assets to be greater than the sum of 
their parts.   
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SSeerrvviicceess  OOrriieenntteedd  SSttoorraaggee  SSoolluuttiioonn  DDrriivveerrss                        
 
One of the most popular approaches to change management is not to change anything.  That is why we 
often buy larger systems than we need.  We over-engineer our systems in order to minimize any change.  It 
is often seen as preferable to buy too much of something than to suffer the consequences of not having 
enough.  This leads to waste and ultimately creates more complication, not less.   
 
A related issue is that we reject rather than embrace innovation in IT.  Innovation is often resisted because of 
the disruption it causes in our current environments (the “no change” change management approach).  We 
have invested heavily, in time, money and resources, in what we have already implemented.  The natural 
impulse is to spend more time, money and resources on more of the same instead of re-architecting or re-
inventing.  Creativity and innovation are shelved and we are left with the status quo.   
 
Many IT departments have aspirations to be utilities or service organizations, leveraging their best practices, 
technology infrastructures and expertise to the business.  However, this model can never succeed unless IT 
utilizes its assets to a much greater degree.  IT departments are notorious for doing the opposite of this, 
especially where storage is concerned.  Individual storage systems are often used for specific business 
units, departments or even applications.   
 
A real utility must leverage physical infrastructure in order to be viable.  Consider the telephone network.  If 
everyone were to make calls all at the same time, a large number of people would not get an available line.  
However, this rarely, if ever, happens.  The telephone network is a true utility that shares common 
infrastructure built on the correct and proven supposition that its users will not all make calls at the same 
time.  IT must do the same with storage systems.  Not every application and not every user will access data 
at the same time.  However, we rarely treat our own storage networks and systems as utilities.  Instead, 
systems are dedicated and, as such, we implement more and more of them.  Our environments are not 
many-to-one and are far from being real utilities.  
 
If we do not embrace change or innovation, then we will not be able to raise the level of our game.  If we 
continue to over-engineer and over spend, we will never have a utility.   
 
The ultimate driver for Service Oriented Storage Solutions is to enable the IT organization to provide world-
class storage services to the business -- to make the limitations of IT invisible, but make the triumphs 
apparent.  The goal is for IT to transcend the nuts and bolts, becoming strategic and a core contributor to the 
business.  It is necessary for the Service Oriented Storage platform to address the challenges of IT:  To 
network their storage systems, enable centralized management, automate cumbersome manual processes, 
and provide innovation without disruption.   
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SSttoorraaggee  LLeevveell  VViirrttuuaalliizzaattiioonn  aanndd  SSeerrvviiccee  EEnnaabblleemmeenntt          S              
 
It is essential to select the right products to enable Service Oriented Storage Solutions.  ESG believes that 
storage virtualization will be the way we implement storage networking in the not so distant future and is a 
key Service Oriented Storage Solutions enabler.  There are two types of storage virtualization: external and 
internal.   
 
External Storage Virtualization 
External storage virtualization manages and leverages individual storage systems, providing the ability to 
network these systems.  External storage virtualization networks the various storage systems within your 
data center.  It provides the intelligence to move and replicate data between different storage systems 
transparently and online.  External storage virtualization provides a consolidated point-of-management and 
control for disparate and otherwise discrete storage systems.   
 
Today, storage networks only add value from the host systems to the storage systems. The main reason that 
storage networks were deployed at customers to begin with was to consolidate their storage and to 
centralize data management and protection.  This is still true today. But whenever you solve a problem, new 
ones invariably are created.  Over time, more storage systems were added to the SAN, creating additional 
cost, complexity and inefficiency.   
 
We have done a great job creating a partial network in which host systems share storage system resources.  
However, the storage systems themselves share no communication with one another.  Aside from being on 
the same network, these storage systems do not, in any way, interact with each other.  They are discrete and 
isolated devices that are networked to host systems, but not to each other.  In reality, network storage 
systems are not fully networked.  They do not work in concert, but rather separately, individually, discretely 
and therefore, inefficiently.   
 
Storage systems are actually less than the sum of their parts because the more you add, the more complex 
the environment gets. The goal is to make physical storage assets greater than the sum of their parts. Once 
these limitations are removed and storage systems become boundless, IT can transcend the daily grind of 
managing physical assets and become truly strategic to the business.  Therefore, we must have storage 
networks that are fully networked to achieve improvements at a quantum level.   
 
Storage virtualization networks your networked storage.  It provides value from host system to storage 
system and storage system to storage system.  The power of storage virtualization is that it reinvents storage 
networking while minimizing disruption. For years, we have discussed the notion of a fluid data center, and 
virtualization is the liquid within this construct.    
 
Why do we need a fully networked storage environment?  From a tactical perspective, we can minimize and 
potentially eliminate waste.  It is fairly common for one storage system in a network to be 70% utilized while 
another right across the data center is 40% utilized.  Instead of leveraging both of these storage systems, we 
manage them individually.  We add more capacity to the system that is 70% utilized instead of using the 
other storage system that has plenty of paid for --but unused — capacity.  I talk to end-users that tell me that 
over 80% of their data isn’t accessed 90 days after its creation and yet it still remains stored on Tier One 
storage, adding cost and complexity to the environment.  This is an example of an intelligent tiered storage 
environment that is enabled by storage virtualization.  And this is just one valuable use case.  You can 
implement heterogeneous data protection; utilize the capabilities of an advanced controller to less intelligent 
storage; create an theoretically infinitely scalable storage environment while minimizing complexity.   
 
Internal Storage Virtualization 
Internal storage virtualization manages and leverages the physical assets within an individual storage 
system. This includes treating all of the disks within that storage system as large, logical pools of capacity. 
Additionally, there are other capabilities that are actually virtualization technologies, but are not typically 
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associated as such.  These include logical snapshots, logical partitions, clustering and thin provisioning.  
Like external storage virtualization, internal storage virtualization enables you to leverage physical 
components to be greater than the sum of their parts.  As such, you get greater efficiency and simplified 
management.   
 
The ability to move data between different storage systems, perform heterogeneous replication, manage 
multiple systems from a single point of control and implement intelligent tiered storage are all aspects of a 
more fluid, highly virtualized network of storage assets.  Additionally, managing individual storage systems 
that are highly virtualized effectively creates the same value proposition as external storage virtualization.  
You can move data between different internal tiers.  You can easily manage large logical pools of storage.  It 
provides greater utilization of your physical assets through logical control.  The results to the business 
include enabling a utility environment, enabling IT to be invisible cost efficiently, and using technology to 
scale, simplify and optimize without heavy-handed manual management.  This is how we go from being less 
to greater than the sum of our parts.  This is how we get to Service Oriented Storage Solutions.   
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EESSGG’’ss  VViieeww                                      
 

Today, our storage systems are finite, bounded by their physical limitations. We only network host systems 
to storage systems, but not storage systems to storage systems, making each individual storage system on 
the network bounded.  Bounded solutions can only offer limited possibilities. Storage virtualization makes 
storage systems “boundless.”  When we remove the boundaries, we can create an exponential leap in value.  
The goal is to remove the limitations of individual physical devices, effectively removing the boundaries of 
the “box.” 
 
Creating a fluid data center and offering IT as a service has not become a reality in most companies and 
organizations today.  This is in part due to a lack of the technology necessary to enable it.  Additionally, 
cultural and political issues act as road blocks.  Innovation is not embraced and as a result, we keep doing 
things the same way year after year and even decade after decade.  To some extent, this is understandable. 
We cannot just replace everything that we have with so much invested in current environments.   
 
However, much of the technology does exist today to create the fluid data center.  The storage side of the 
data center is the late arrival to the virtualization party, but it is on the threshold.  We need to look at things 
from a new perspective, even if the change on the surface appears to be a subtle one.  At first glance, 
storage virtualization may not seem like much of a difference but it is the game winning point.   
 
So what should we look for?  What should we demand?  The answer: Highly virtualized storage systems that 
support both internal and external storage virtualization.  This enables us to create utility, break boundaries, 
make IT invisible, build a fluid data center and deliver Service Oriented Storage Solutions.   
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