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Overview 

Market dynamics and customer demands can change quickly, and the strength of a business is often defined by its ability 
to adapt to these changing market conditions. In this digital age, the limiting (or enabling) factor in a business’ agility is how 
the business interacts with its data. Providing predictable data accessibility is an ever-growing challenge given the ever-
increasing volume of digital information with which businesses must contend. Two separate ESG research reports have 
highlighted the ongoing challenge created by extreme data growth. In one study that investigated general storage trends, 
the rapid rate of data growth was the primary storage challenge most commonly identified by respondents.1 In a separate 
research investigation into overall IT spending intentions, managing data growth was the third most commonly identified 
overall IT priority for respondents.2 In other words, despite all the incremental capacity improvements delivered through 
larger capacity drives or scale-out storage, traditional storage architectures are having little effect on the challenge of data 
growth.  

In response, the IT industry has unleashed a flurry of new storage technologies to help businesses address the challenges 
of managing data. New storage types such as flash for performance or object storage for high-capacity workloads have 
emerged, as well as new deployment models such as cloud, hyperconverged, and SDS. The ability to deploy storage 
intelligence as software (i.e., SDS) comes in a variety of flavors. Some solutions focus more on data-plane level functionality 
(essentially how the storage resource is accessed), and endeavor to replace traditional storage systems, when coupled with 
industry-standard hardware. Other SDS solutions focus more on control-plane level functionality, or how the storage 
resources are managed. This brief will concentrate on this second set of solutions, an evolving class of SDS-based 
technologies addressing the interaction between applications and the underlying storage infrastructure.   

                                                           
1 Source: ESG Research Report, 2015 Data Storage Market Trends, October 2015.  
2 Source: ESG Research Report, 2016 IT Spending Intentions Survey, February 2016. 
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Abstract:  Excitement over software-defined storage (SDS) technology has created an interesting side effect; the term 
has been used so often and for such a wide variety of solutions that this enthusiasm has also led to confusion. 
Currently, the term SDS can refer to a myriad of different product types, each with its own set of benefits and 
considerations. While some storage vendors and industry experts have tried to define what SDS is, or more often what 
it isn’t, the fact is that many of the solutions leveraging the SDS qualifier offer value, albeit in different ways. This brief 
will focus on a segment of SDS-based technologies that serve primarily to consolidate and augment storage systems 
rather than replace them.  

Enterprise Strategy Group  |  Getting to the bigger truth.™ 

 

http://research.esg-global.com/reportaction/2015datastoragetrends/Toc
http://research.esg-global.com/reportaction/ITSI2016/Toc


 Brief: SDS: Architecting a Unified Storage Control Plane 2       

© 2016 by The Enterprise Strategy Group, Inc. All Rights Reserved. 

Simplifying Data Access with a Unified Software Control Plane 

Solutions that focus more on the control-plane capabilities of the SDS layer tend to target easing the management or 
orchestration of existing or new storage infrastructure, rather than replacing traditional SAN or NAS arrays. These solutions 
often enable heterogeneous storage platforms to be combined and presented as a single storage pool. Focusing more on 
managing the data across multiple systems, these solutions often enable data migration across media types, including 
public cloud services, and can include functionality such as multi-tenancy and chargeback.  

These solutions also can offer orchestration-level benefits and can tie storage resources directly to application 
deployments for superior manageability. 

 Three high-level categories of control-plane-centric SDS solutions are: 

• Storage Virtualization Layer: These solutions deliver storage intelligence on industry-standard hardware (either on 
bare metal or as a virtual machine) with the intent to virtualize multiple, often heterogeneous storage assets with the 
goal of simplifying management and/or adding an incremental capability. 

• Cloud Gateways: These solutions deliver storage intelligence on industry-standard hardware (either on bare metal or 
as a virtual machine) with the intent to simplify the management or integration of off-premises public cloud services 
and may offer a local data caching capability. These solutions also provide the ability to virtualize on-premises storage 
resources. 

• On-premises Cloud Orchestration: These solutions deliver storage intelligence as software with the intent to extend 
storage manageability closer to the application to provide or support automation and/or cloud orchestration efforts. 

These three classifications are only meant to serve as high-level guidelines and they are by no means separate and distinct; 
some solutions fall in two or all three categories. For each of these models, a key differentiator is often the breadth of the 
support. As a result, the value they provide often increases in line with the breadth of storage infrastructure the 
technology supports. The ability to integrate a broader number of manufacturers, hardware generations, and media types, 
as well as the ability to support both on- and off-premises resources (private/public cloud) increases the value of these 
more control-plane-centric SDS solutions. As the variety of application and data types increases, the ability to integrate a 
broad range of storage elements into a single management framework creates more value. With this in mind, ESG has 
divided the benefit conversation into two sections. The first focuses on the benefits of storage virtualization, 
predominantly found in storage virtualization layer or cloud gateway solutions. These benefits include, but are not limited 
to: 

• Reduced operational expenses through simplified manageability: Years of exponential data growth have increased data 
management costs and complexity. Subsequently, the number of IT personnel required to manage the data has 
increased as well. Many of these SDS solutions endeavor to ease the management of this sprawl of storage silos. 
Often this is accomplished by consolidating the management of multiple systems into a single management layer. The 
net result of this storage virtualization layer eases management activities and often reduces the number of 
administrators required to manage the same level of data.  

• Flexible storage pools: Consolidating multiple storage systems into a single addressable pool of storage delivers 
benefits in workload agility. This capability allows for an application to address a single virtual storage target while the 
underlying storage components can be free to change and evolve. These SDS solutions often deliver automatic data 
migration across storage tiers, enabling more efficient placement of data. This capability is becoming even more 
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critical given the recent emergence of more diverse storage media types. With the rise of all-flash arrays, spinning 
disk media can focus on higher capacity or more cost-effective tiers of storage.  

• New life to legacy hardware: Over time, IT organizations amass multiple types and generations of storage hardware. 
The ability to integrate the capacity in these separate silos of storage into a single scalable pool of storage adds 
significant value by itself. Some of the more control-plane-centric SDS solutions, however, can introduce advanced 
storage functionality such as multi-site replication or data reduction functionality, which can help add new life into 
older systems. Several SDS solutions virtualize existing storage resources together with server-side flash acting as a 
cache to increase the performance of existing hardware.   

• Extending storage pools on- and off-premises: The benefits of storage virtualization and automatic migration can be 
extended to include off-premises resources, such as public cloud services. Often these solutions offer on-premises 
data caching to reduce the amount of WAN traffic that takes place. Some cloud gateway solutions also offer the 
ability to virtualize existing on-premises storage resources in addition to public cloud resources, delivering even 
greater flexibility.  

These benefits aim to reduce the operational expense of managing storage while enabling IT organizations to reduce 
capital expenditures by leveraging lower cost or existing storage systems. As mentioned previously, these solutions tend to 
provide value through the breadth of storage systems and media types supported. Cloud orchestration control-plane-
centric SDS solutions, however, often deliver value through the automation of storage capabilities designed to better align 
storage functionality with the needs of the applications.  

Control-plane-centric Orchestration Solutions 

SDS technologies that fall into this category offer the ability to align storage management to the application or workload to 
provide automation and/or orchestration capabilities. These solutions are designed to reduce or eliminate the need to 
manage individual storage elements directly. Benefits offered by these orchestration solutions include: 

• Reduced TCO through management of application rather than infrastructure: IT ecosystems are expanding not only in 
the amount of data they store and protect, but also in the number of workloads they are expected to deploy and 
maintain. This fact is becoming an increasingly difficult challenge with the emergence of a new generation of 
workloads such as business intelligence or big data analytics. Capturing increasing levels of data, such as from sensors 
as part of an IoT solution, for example, significantly scales the amount of business-relevant data to store and analyze. 
The net result is that IT organizations are pushed further and desire more automation. These control-plane-centric 
solutions look to automate storage management and tie it to workloads. This not only simplifies the solution but also 
reduces or eliminates the need for storage expertise. The net result reduces operational expense and helps IT 
organizations become more efficient with capital expense deployment and more nimble in IT deployments.  

• Delivery of storage services required for on-premises private cloud environments: As enterprises and service providers 
seek to architect and deploy cloud services, they are looking for software that can apply advanced functionality, such 
as multi-tenancy and chargeback, to their existing infrastructure. These SDS solutions help organizations leverage 
legacy or lower cost storage assets by adding the necessary advanced management functionality for on-premises 
cloud services.  

Orchestration solutions only extend the common theme of management simplicity, enabling IT organizations to 
consolidate disparate storage silos into larger, more manageable pieces and better serve the needs of the application. 
While ESG has attempted to classify some of the key benefits delivered by those SDS solutions that feature more control-
plane-level functionality, it is important to reiterate that these classifications serve as only high-level guidelines. The vast 
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majority of SDS solutions blur the lines between these categories. Additionally, this brief is purposely focused on those SDS 
solutions that take a more control-plane-centric approach. SDS solutions, however, are not limited to either a control-
plane-only or data-plane-only approach. A number of solutions exist that can virtualize or augment existing storage 
infrastructure while also providing the capability to replace traditional storage systems when the software is combined 
with off-the-shelf hardware.  

The Bigger Truth 

Separating storage intelligence from the constraints of the underlying hardware opens up a number of possibilities. While 
some vendors have seen the emergence of SDS as an opportunity to provide choice in terms of hardware manufacturer, 
others have seen it as an opportunity to better align the infrastructure to the needs of the application environment. Both 
solutions have merit, but which solution is right for your organization often depends on the specific capabilities that your 
firm requires. Ultimately, this brief is meant to serve as a guide and to call out some of the common benefits organizations 
enjoy based on the type of SDS technology deployed.  

The state of the storage industry, especially the SDS portion of it, is in a state of constant evolution. The lines between 
categories are continuing to blur. Ultimately, traditional storage architectures are becoming unsustainable. Transforming 
to the end goal of the software-defined data center will demand an ecosystem that can replace legacy storage 
infrastructure while presenting a consistent application interface regardless of what infrastructure is leveraged, including 
public cloud services. When selecting a vendor, ensure that in addition to solving an immediate business need, the 
architecture offers the requisite scale to enable the future IT transformation your business desires.  
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