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All trademark names are property of their respective companies. Information contained in this publication has been obtained by sources The Enterprise 
Strategy Group (ESG) considers to be reliable but is not warranted by ESG. This publication may contain opinions of ESG, which are subject to change from 
time to time. This publication is copyrighted by The Enterprise Strategy Group, Inc. Any reproduction or redistribution of this publication, in whole or in 
part, whether in hard-copy format, electronically, or otherwise to persons not authorized to receive it, without the express consent of The Enterprise 
Strategy Group, Inc., is in violation of U.S. copyright law and will be subject to an action for civil damages and, if applicable, criminal prosecution. Should 
you have any questions, please contact ESG Client Relations at 508.482.0188. 

ESG Lab Reports 

The goal of ESG Lab reports is to educate IT professionals about data center technology products for 
companies of all types and sizes. ESG Lab reports are not meant to replace the evaluation process that should 
be conducted before making purchasing decisions, but rather to provide insight into these emerging 
technologies. Our objective is to go over some of the more valuable feature/functions of products, show how 
they can be used to solve real customer problems and identify any areas needing improvement. ESG LabΩs 
expert third-party perspective is based on our own hands-on testing as well as on interviews with customers 
who use these products in production environments. This ESG Lab report was sponsored by Dell.  
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Executive Summary 

Organizations of all sizes are struggling to meet the conflicting challenges associated with macro-level global 
financial uncertainty and micro-level information storage growth and complexity. A growing number of IT managers 
are turning to virtualization and consolidation technologies to meet these challenges. With a focus on scalability, 
automated management using rich software tools, all-inclusive pricing, and an architecture that leverages the 
economic advantages of industry-standard technologies like Ethernet, Dell EqualLogic PS Series storage is an 
excellent example of a solution that was purpose built to lower TCO in virtualized and consolidated environments.  

This ESG Lab report examines the 
economic excellence of highly scalable 
Dell EqualLogic PS Series storage solutions 
compared with those of other leading 
storage vendors. After testing EqualLogic 
storage in the lab using an infrastructure 
encompassing 12 generations of 
EqualLogic hardware, ESG Lab calculated 
the total cost of ownership (TCO) over 
five years for a small and large 
organization requiring 85 and 170 raw 
terabytes of storage capacity using 
systems available for purchase today. 

Looking first at the costs of hardware, 
software, and supportΣ ƛǘΩǎ ŎƭŜŀǊ ǘƘŀǘ ǘƘŜ Ŏƻǎǘ ƻŦ ŀŎǉǳƛǊƛƴƎ ŀ Dell EqualLogic PS Series solution is significantly less 
than the cost of acquiring the competitionΩǎ ǇǊƻŘǳŎǘ. As a matter of fact, just the relatively lower cost of acquisition 
for a small iSCSI SAN solution can save an organization as much as пр҈Φ ²ƘŀǘΩǎ ƳƻǊŜ revealing is the cost of a larger 
ŎƻƴŦƛƎǳǊŀǘƛƻƴΣ ǿƘƛŎƘ ƛƴ 9{D [ŀōΩǎ ƳƻŘŜƭ, shows one vendorΩǎ ǎƻƭǳǘƛƻƴ costing more than twice as much as Dell 
9ǉǳŀƭ[ƻƎƛŎΩǎ ǎƻƭǳǘƛƻƴ ŦƻǊ Ƨǳǎǘ ŀŎǉǳƛǎƛǘƛƻƴ ŀƴŘ ǎǳǇǇƻǊǘΦ This is due in part to 5ŜƭƭΩǎ disruptive pricing model, which 
includes valuable storage software at no additional charge: Dell EqualLogic Group Manager; Host Integration Tools 
for VMware, Microsoft, and Linux; and SAN Headquarters. 

The next area showing significant cost 
savings revolves around management. 
EqualLogic storage systems do not 
require industry experts to configure, 
provision, and manage a storage 
deployment due to easy-to-follow 
wizards and intuitive software offerings. 
Also, due to the ability to quickly and 
easily add new storage systems to 
existing storage systems and online data 
evacuation from one array to another, 
the migration of old data costs nothing, 
and the upgrading to a new system has 
a minimal cost related only to setting up 
the new hardware. 

Hands-on testing by ESG Lab has confirmed that Dell EqualLogic solutions are significantly less costly to deploy, 
provision, and manage. With included software and tools at no additional charge, as well as multi-generational 
hardware support, EqualLogic has an unmatched return on investment in the SAN storage market. 

Altogether, the economic excellence of EqualLogic storage solutions is clearly evidentτthe five-year TCO of an 
EqualLogic iSCSI SAN is impressively low. 

 

 

http://www.dell.com/Equallogic
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Challenges and Trends 

As macroeconomic conditions have continued to improve since the global financial crisis of 2008, corporate 
spendingτincluding money earmarked for IT products and servicesτhas followed suit (see Figure 1). As such, it is 
not surprising that the percentage of organizations identifying cost reduction as a business initiative affecting IT 
spending decisions has mirrored this trend over the last four years and fallen to 43% in 2012 from a high of 54% in 
late 2008/early 2009.1 Nevertheless, it is important to underscore that IT buyers believe that cost-reduction 
pressures will continue to affect IT purchases more so than any other business dynamic for the foreseeable future. 

Figure 1. Business Initiatives with the Greatest Impact on IT Spending Decisions 

 
Source: Enterprise Strategy Group, 2012. 

As was the case ƛƴ 9{DΩǎ нлмл ŀƴŘ нлмм IT spending surveys, the increased use of server virtualization, improved 
backup and recovery, plans to deploy or upgrade major applications, managing data growth, and information 
security initiatives were all top 2012 IT priorities. In fact, the top-ten most selected priorities remain largely 
ǳƴŎƘŀƴƎŜŘ ǎŀǾŜ ŦƻǊ ǘƘŜ ƛƴŎƭǳǎƛƻƴ ƻŦ άǇǊƛǾŀǘŜ ŎƭƻǳŘέ ŘŜǇƭƻȅƳŜƴǘǎ ŀƴŘ ƳƻōƛƭŜ ǿƻǊƪŦƻǊŎŜ ŜƴŀōƭŜƳŜƴǘ ƛƴ ǘƘƛǎ ȅŜŀǊΩǎ 
results. Since extensive and mature server virtualization implementations are becoming more pervasive, it makes 
sense that many IT organizations are using their highly virtualized infrastructures as the foundation for a more 
dynamic private cloud computing environment capable of delivering the fundamental tenets of cloud computingτ
namely scalability and elasticityτto their own internal users. 

IT departments continue to struggle with the costs of storage, which include not only the cost of acquisition, but 
also the ongoing operational expenses associated with storage management. Growing demand for increased 
capacity and the need to provide assured availability and flexible recovery scenarios are challenges organizations 
continue to face as growing application data footprints stress the limits of IT staff and budgets. 

                                                      
1
 Source: ESG Research Report, 2012 IT Spending Intentions Survey, January 2012. 
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http://www.enterprisestrategygroup.com/2012/01/2012-it-spending-intentions-survey/
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Multi -generational Software and Support 

ESG Lab performed hands-on evaluation and testing at DellΩǎ ŦŀŎƛƭƛǘƛŜǎ in Nashua, New Hampshire. Testing was 
designed to demonstrate the significant cost savings achievable with Dell EqualLogic iSCSI storage solutions, as well 
as the ǎǘƻǊŀƎŜ ǎƻƭǳǘƛƻƴǎΩ ease of management, virtual environment integration, and support and monitoring 
capabilities. The Lab also modeled total cost of ownership in comparison with competitive storage solutions from 
other leading vendors to quantify potential savings. 

Manageability 

EqualLogic Group Manager is a SAN management tool that provides detailed information about a SAN configuration 
through a single web-based interface. It comes at no additional charge with PS series arrays. The tool allows 
administrators to manage all aspects of their EqualLogic storage solution remotely, without the need for a 
dedicated management server or workstation. EqualLogic Group Manager serves as an easy-to-use tool for IT 
professionals to provision storage, schedule replication, and manage an EqualLogic iSCSI-based SAN. 

ESG Lab Testing 

ESG Lab chose to manage 12 different generations of PS series storage arrays from a single interface. The test bed is 
shown in Figure 2. ESG Lab connected a group of servers via iSCSI to 12 interconnected arrays, serving as a primary 
storage site. The primary storage site, along with images of the different generations of arrays, appears in the 
middle of the image. The Lab then connected the primary site to a remote site to allow for replication. ESG Lab was 
particularly impressed by this ability to connect both old and new storage arrays within the same infrastructure. 
The seamless integration of both old and new provided an easy way to get the most out of existing systems while 
taking advantage of newer technology. This obvious return on investment is just the beginning of the cost savings 
achievable with the Dell EqualLogic iSCSI SAN solution. 

Figure 2. ESG Lab Test Bed 
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After setting up the hardware and creating pools of storage shared between the 12 different arrays, ESG Lab was 
ready to create a volume on a particular pool. Figure 3 highlights the easy, wizard-driven process of creating a new 
volume. Steps include (1) selecting a storage pool to house the new volume, (2) providing the needed pool capacity, 
and (3) specifying iSCSI access. Finally, a summary (4) is displayed before commencing storage allocation. 
 

Figure 3. Creating a Volume 

 
 

After creating a test volume on the primary site, ESG Lab wanted to replicate that volume to a remote site. For 
simplicity, the remote site consisted of a single PS series array to store the copied volume data. By using a WAN 
simulator, ESG was able to simulate distance between the primary site and the remote site. 

ESG Lab configured replication using another easy-to-follow wizard provided through Group Manager. The three 
steps are shown in Figure 4. Step one contains a majority of the information required to configure the volume 
replication. The pool where the volume is stored on the primary site is automatically added to the wizard. ESG Lab 
was using one site for replication, which was specified in the replication partner drop-down box. When the wizard 
process finished, a prompt was displayed to confirm whether the replica should be created immediately. ESG Lab 
chose to replicate the newly configured volume immediately, and the bottom image shows the Replication Status 
as being in-progress. 
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Figure 4. Configuring Volume Replication 

 

The simplicity of configuring, provisioning, and managing an EqualLogic deployment was obvious to ESG Lab. The 
guidance provided through the easy-to-follow wizards, as well as the smooth navigation throughout the 
management interface, was quite impressive. 

Why This Matters 

Storage capacity requirements and management complexity continue to rise as user data footprints and deployed 
applications grow within organizations. And managing a storage environment that is growing in size and complexity 
can be a difficult job. A pressing need for an affordable solution with better storage management capabilities, 
including tightly integrated management tools, has never been more apparent.  

ESG Lab verified the simple, intuitive management capabilities of EqualLogic Group Manager. The wizard-driven 
steps to create a volume or set up replication were easy to follow and quick to complete. ESG Lab was particularly 
impressed with the ability to mix old generational products seamlessly with new products to generate a substantial 
return on investment. Moreover, ESG Lab was able to retire an array with one-click while the data migrated online 
without any impact to the running applications. Combined with the management software at no additional charge, 
choosing an EqualLogic solution becomes even more appealing. 
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Host Integration Tools 

Dell EqualLogic Host Integration Tools (HITs) comprise several easy-to-use tools that tightly integrate EqualLogic 
iSCSI SANs with hosts and applications. These tools deliver advanced data protection, high availability, fast 
performance, and simplified management of application data and virtual machines for VMware, Microsoft, and 
Linux environments. 

ESG Lab Testing 

ESG Lab focused this portion of testing on the Host Integration Tools 
for VMware (HIT/VMware) and for Microsoft (HIT/Microsoft). The 
goal of the test was to look at virtual machine management and 
provisioning, as well as virtual machine and application data 
protection through the use of Auto-Snapshot Manager for VMware 
(ASM/VMware) and for Microsoft (ASM/Microsoft). ESG Lab used a 
vSphere Client to connect to vCenter Server. In the Solutions and 
Applications section of the vSphere Client, three plug-ins had been 
installed:  

¶ Datastore Manager brings together the creation and 
management of datastores in vSphere by automating 
storage provisioning. 

¶ Auto-Snapshot Manager for VMware coordinates the 
creation, recovery and scheduling of snapshots and replicas 
with vCenter to enhance protection, storage utilization, and 
performance of VMware-based virtual infrastructures. 

¶ Virtual Desktop 5ŜǇƭƻȅƳŜƴǘ ¦ǘƛƭƛǘȅ ŜƴŀōƭŜǎ ǊŀǇƛŘ ŎǊŜŀǘƛƻƴ ƻŦ ±5L ŘŜǎƪǘƻǇǎ ŀƴŘ ƭŜǾŜǊŀƎŜǎ 9ǉǳŀƭ[ƻƎƛŎΩǎ ǘƘƛƴ 
clone technology to deploy VDI desktops quickly and efficiently. 

ESG Lab selected the Datastore Manager plug-in to create new datastores. After selecting hardware resources and 
file system properties, the Lab focused on naming and capacity planning in Step 3 (see Figure 5). 

Figure 5. Host Integration Tools for VMware τCreating Datastores 

 

Software for No Additional Charge 

There is no additional charge for the 
valuable storage management and data 
protection software services included in 
every Dell EqualLogic system. Enterprise-
class services, including remote 
replication and snapshots, are included 
with every EqualLogic array. This not only 
increases the value of an EqualLogic 
solution, but also simplifies purchasing 
and reduces the total cost of ownership. 

One of the Dell customers with whom ESG 
Lab spoke summed it up well. άThe best 
thing about EqualLogic: You buy an array, 
ŀƴŘ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƻ Ǉŀȅ ŀƴȅ ƳƻǊŜ 
ƳƻƴŜȅΦ LǘΩǎ ƻƴŜ ǇǊƛŎŜ ŀƴŘ ƻƴŜ ǇǊƛŎŜ ƻƴƭȅΦέ 
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The Lab supplied a datastore name prefix and specified the number of datastores it planned on provisioning from 
the EqualLogic storage pool. Finally, storage space information was provided; creating thin provisioned volumes 
and enabling VMware thin provision stun. A snapshot reserve of 100% of the datastore was selected. Lastly, iSCSI 
access and inventory location were provided, and the simple-to-follow wizard displayed a summary of the 
selections. Then the datastores were created with the tool automating the entire process including volume creation 
on EqualLogic arrays. The process was quick and impressively easy. 

Next ESG Lab looked at the Auto-Snapshot Manager for Microsoft (ASM/Microsoft). Using a Windows Server 2008 
R2 virtual machine running SQL Server 2008, the Lab configured ASM/Microsoft to take incremental snapshots of 
the SQL Server database running inside the VM. Figure 6 shows the process of going from the vSphere Client to 
managing a Microsoft VM and finally taking an application-consistent snapshot (Smart Copy) of the SQL Server 
database. The commonly provided AdventureWorks database was used as the sample SQL database in this 
example. Smart Copies were created at different times; they are visible on the left side of the center image. The far-
right image depicts the Auto-Snapshot Manager, which shows the current phase of the Smart Copy creation 
process. ESG Lab was able to easily restore the SQL Server database from the Smart Copies using the 
ASM/Microsoft tool. 

Figure 6. Host Integration Tools for MicrosoftτAuto-Snapshot Manager 

 

 

Why This Matters 

ESG research indicates that server virtualization is the top IT priority over the next 12 to 18 months, and a growing 
number of organizations are ƳƻǾƛƴƎ ŦǊƻƳ άŘƻ ƛǘ ȅƻǳǊǎŜƭŦέ ǘƻ ƛƴǘŜƎǊŀǘŜŘ ǎƻƭǳǘƛƻƴǎ ǿƛǘƘ ŀ Ǝƻŀƭ ƻŦ ǎƛƳǇƭƛŦȅƛƴƎ 
management, reducing time to deployment, efficiently protecting data, and lowering the total cost of ownership. 

ESG Lab confirmed that the host integration tools provided at no additional charge by EqualLogic create an 
efficient, powerful, cost-effective way to manage virtual machines and applications on PS series storage arrays. 
Quickly provisioning datastores from the available storage pools was simple using the easy-to-follow wizards. The 
application-aware Auto-Snapshot Manager was easily able to provide ESG Lab with quick backups and restores of a 
SQL Server database. 
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Support and Monitoring 

Dell EqualLogic SAN Headquarters (SAN HQ) is a software tool that provides advanced monitoring of Dell EqualLogic 
storage systems and comes at no extra charge with PS series arrays. SAN HQ serves as a central point to access 
detailed performance and event data across all EqualLogic groups within an IT infrastructure. From this collected 
data (capacity utilization, I/O performance, networking, etc.), SAN HQ provides alerts, historical performance 
reporting, and analysis for capacity planning and troubleshooting. 

ESG Lab Testing 

ESG Lab used SAN HQ to monitor the 12 generations of Dell EqualLogic storage systems. Figure 7 shows the I/O 
performance for the load-balancing pool ESG created during the testing. The charts on the left side of the figure 
show various I/O performance statistics for the selected pool: avg. I/O size, IOPS, latency, throughput, and queue 
depth. The right side of the figure shows the I/O load space distribution across high-load, medium-load and low-
load tiers for the selected pool. In other words, it displays how an I/O workload is distributed across the whole pool. 

Figure 7. Dell EqualLogic SAN Headquarters 

 

During testing, ESG Lab chose to retire an array with its data migrated to a different array. ESG Lab was able to 
perform this task by simply clicking on the option to delete a member array, and all of its data migrated to other 
arrays automatically with data available during the entire evacuation process. ESG Lab also chose to test the load-
balancing capabilities by creating a pool of two arrays that had different performance characteristics. When 
subjected to application load, data automatically migrated off from one member and onto a different member 
ǿƛǘƘƛƴ ǘƘŜ ǎǘƻǊŀƎŜ ǇƻƻƭΦ ¢Ƙƛǎ ǎŜǊǾŜŘ ŀǎ ŀ ǿŀȅ ǘƻ ōŜǘǘŜǊ ǳǘƛƭƛȊŜ ǎȅǎǘŜƳ ǊŜǎƻǳǊŎŜǎ ōȅ ŘƛǎǘǊƛōǳǘƛƴƎ ŀ ǎǘƻǊŀƎŜ ǇƻƻƭΩǎ ƭƻŀŘ 
across members. In the red box in Figure 7, SAN HQ shows the total medium load distribution on the load-balancing 
pool decreased over time as the load got distributed among the members. 

Why This Matters 

As data continues to grow within an organization, so do the requirements to monitor that data. Lack of visibility 
into the storage infrastructure makes it hard for IT professionals to respond to the needs of the business, wasting 
time and money. Advanced monitoring tools are becoming a necessity to proactively examine a storage 
infrastructure, but it remains a challenge to find a cost-effective software solution that provides insight into 
potential problems such as storage bottlenecks, overutilization of resources, and unplanned outages. 

SAN Headquarters is an advanced monitoring tool provided to IT professionals at no additional fee. ESG Lab 
confirmed that SAN HQ, simple to use and easy to navigate, was able to display current and historical storage 
system performance at a granular level, offering an effective way to minimize system downtime and cost while 
improving utilization of storage resources. 










