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ESG Lab Reports 

The goal of ESG Lab reports is to educate IT professionals about emerging technologies and products in the 
storage, data management and information security industries. 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 Lab's 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 report was made 
possible through cooperative testing by Enterprise Strategy Group, EMC.  This ESG Lab report was sponsored 
by EMC.   
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Introduction  

This ESG Lab report explores how EMC VPLEX can be used to create a heterogeneous pool of storage resources that 
can be accessed and shared over distance. VPLEX-enabled VMotion over distance and the performance of SAP, 
Oracle, and Microsoft SharePoint and SQL Server applications are examined as a mix of disk arrays spread over two 
data centers 100 km apart is turned into a centrally managed, distributed storage federation.  

Background 

ESG research indicates that increasing the use of server virtualization will top the list of IT priorities over the next 12 
to 18 months.  As shown in Figure 1, securing, protecting, and managing ever-growing stores of information assets 
are top priorities as well. 1 

The research also indicates that the vast majority of organizations that have deployed server virtualization have 
done so in conjunction with networked storage (87%);2 compared to islands of direct attached hard drives, 
utilization is greatly increased when applications share a pool of networked storage. Applications deployed on 
virtual machines sharing a networked pool of storage are more mobile and available than those deployed on direct 
attached hard drives.  tǳǘ ƛǘ ŀƭƭ ǘƻƎŜǘƘŜǊ ŀƴŘ ƛǘΩǎ ŎƭŜŀǊ ǘƘŀǘ ŦƻǊǿŀǊŘ-thinking IT managers are looking to combine the 
benefits of virtual server and virtual storage to increase the efficiency, flexibility, and security of their IT 
infrastructure.   

Figure 1. Server Virtualization is a Top IT Priority 

 
Source: Enterprise Strategy Group, 2010. 

IT managers are looking to extend the benefits of a virtual infrastructure beyond the physical walls of the data 
center.  The lofty strategic goal is to create a centrally managed pool of virtual resources spanning all data centers 
in an organization. A practical first step is achieving the ability to move a running application to another data center 
without having to declare a disaster. 

  

                                                      
1
 Source: ESG Research Report, 2010 IT Spending Intentions Survey, January 2010. 

2
 Source: ESG Research Report, The Impact of Server Virtualization on Storage, December 2007. 
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http://www.emc.com/
http://www.oracle.com/
http://www.microsoft.com/
http://www.enterprisestrategygroup.com/2010/01/2010-it-spending-intentions-survey/
http://www.enterprisestrategygroup.com/2007/12/the-impact-of-server-virtualization-on-storage/


 Lab Validation: EMC VPLEX Metro and VMware ESX                                                                                                        4 

© 2010, Enterprise Strategy Group, Inc. All Rights Reserved. 

Introducing EMC VPLEX  

VPLEX is a combination of hardware and software deployed between servers and Fibre Channel-attached disk 
arrays.  It turns a heterogeneous mix of disk arrays into a distributed, federated pool of virtual storage that can be 
spread over multiple data centers. One of the key goals of the VPLEX architecture is to overcome the scalability and 
distance challenges that until recently have made deploying a large pool of centrally managed virtual resources that 
spans data centers prohibitively complicated and expensive.  

VPLEX hardware is deployed as a rack-mounted solution (see Figure 2) with VPLEX engines at the core. The field-
tested server hardware within enterprise-class EMC disk arrays is used for VPLEX engines.  Each engine is comprised 
of a pair of highly available directors, each with a pair of quad core Intel CPUs. Directors have 32 FC ports, each with 
8 Gbps of bandwidth, for connectivity to hosts and disk arrays.  The solution is equipped with a management 
server, Fibre Channel switches, Ethernet switches, and power supplies.  

Figure 2. EMC VPLEX Hardware 

  

A cache coherent, active-active cluster spread over one to four VPLEX engines is supported in the first release.   In 
other words, up to four VPLEX engines can be used to create single view of storage.  Two VPLEX clusters can span 
two data centers at synchronous distances.  All of the engines can be actively used and if any one of them fails, 
resources in other engines are used to ride through the failure without interruption. The first release of VPLEX has 
been qualified to work with a heterogeneous mix of disk arrays and IT infrastructure components.   This list will 
grow as EMC continues to invest in VPLEX interoperability testing. 

Table 1. VPLEX Interoperability   

 Disk Arrays   EMC Symmetrix, VMAX,  DMX,  CX, CX4;  HDS 9970, 9980, VM, USP-V, BM DS8000 

Host Platforms ESX, UCS, Windows, Solaris, AIX, HP-UX, Linux 

Multipath Drivers Power Path, VMware,  NMP 

Local Cluster VCS, MSCS, Oracle RAC 

Volume Managers VxVM, AIX LVM, HPQ, HP LVM 

SAN Fabrics Brocade, McData, and Cisco 
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VPLEX has been qualified to work with a wide variety of physical and virtual servers, operating systems, and 
applications. In the family of VPLEX products, VPLEX Local is intended for use within the confines of the data center 
while VPLEX Metro can be deployed within, across, and between data centers up to 100 kilometers apart.  VPLEX 
Geo, which is planned for a future release, is designed to stretch the benefits of VPLEX between data centers 
separated by more than 100 km.   

How VPLEX is Used 

Some of the more powerful ways that the first release of VPLEX can be used include:   

 Online mobility of applications between servers, storage arrays, and data centers.  
 Online movement of VMware virtual machines between data centers up to 100 km apart. 
 Online data mobility between EMC and non-EMC disk arrays located within and between data centers.  
 Centralized online mobility of storage capacity between tiers of storage.  
 Standardized processes for the configuration and deployment of storage capacity.  

bƻǿ ǘƘŀǘ ǿŜΩǾŜ ǎŜŜƴ ǿƘŀǘ ±t[9· ƛǎ ŀƴŘ Ƙƻǿ ƛǘ Ŏŀƴ ōŜ ǳǎŜŘΣ ƭŜǘΩǎ ǘŀƪŜ ŀ ƭƻok at how it fits into an existing virtual 
server infrastructure.  As shown in Figure 3, VPLEX is configured between SAN attached hosts and storage. In the 
traditional configuration shown on top in Figure 3, a virtual server is accessing storage through a SAN using a LUN 
presented by a disk array. As shown towards the bottom, VPLEX engines have been inserted in the SAN as a cluster, 
between the servers and the disk arrays. In this example, two clusters have been deployed: one in data center A 
and another in data center B.  The WAN-connected (up to 100 km) VPLEX clusters work together to present a cache 
coherent view of application data (VPLEX LUNs).  Behind the scenes, network RAID is used to mirror LUN data to the 
second data center (VPLEX R1) using caching to make it seamless.  This is what makes VMotion over distance a 
reality as it removes the need for a replication step.  Instead of having to do a VMotion and a Storage VMotion, 
VPLEX is VMotion only. With VPLEX, Distance VMotion is as easy as VMotion within the data center. 

Figure 3. VPLEX Metro Enabling VMotion Between Data Centers  

 

http://www.vmware.com/
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ESG Lab Validation  

The balance of this report was designed to explore how VPLEX can be used in an existing VMware environment. 
VMotion between two data centers is demonstrated using a heterogeneous mix of disk arrays.  The performance 
impact of VPLEX deployed within and between data centers is examined.   

ESG Lab testing was performed in an EMC solutions lab in Hopkinton, Massachusetts.   The test bed was designed to 
evaluate real-world application workloads running in a VPLEX enabled environment.  Oracle, SAP, Microsoft SQL 
Server, and Microsoft SharePoint were tested using industry-ǎǘŀƴŘŀǊŘ ǿƻǊƪƭƻŀŘǎΦ   9{D [ŀōΩǎ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ±t[9· 
was based on a combination of hands-on testing, an audit of EMC performance test results, and conversations with 
VPLEX Beta customers.   

The ESG Lab Test Bed 

The configuration used for ESG Lab testing is shown in Figure 4.3 SAP, Oracle, SharePoint, and SQL Server 
applications were deployed within VMware ESX-enabled virtual machines running on four physical servers in data 
center A.   

Figure 4. The ESG Lab Test Bed  

 

 

                                                      
3
 Configuration details are documented in the Appendix and an EMC white paper entitled Distance VMotion for Microsoft, Oracle, and SAP 

Enablde by VCE vBlock ,  EMC Symmetrix VMAX, EMC CLARiiON, and EMC VPLEX Metro, April 2010. 
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The servers in data center A were SAN connected to a pair of VPLEX engines, which was SAN connected to an EMC 
Symmetrix VMAX and an EMC CLARiiON disk array.  The virtual infrastructure in data center A was WAN connected 
to a simulated data center B.  WAN emulators (one for the LAN and another for the SAN) were used to simulate 100 
km of distance between the two data centers.  A Cisco UCS and an EMC CLARiiON within VCE vBlock 1 were used for 
the servers and storage in data center B.   

A VMware vCenter view of the test bed is shown in Figure 5.  Note that the two sites are not configured as separate 
data centers; instead, they are defined as two clustered pairs within one logical data center.  It should also be noted 
that Converged Network Adapters (CNA) from Emulex and Converged Enhanced Ethernet (CEE) switches from Cisco 
were used to consolidate Ethernet and Fibre Channel networks onto a 10 Gigabit Ethernet network.  This reduced 
the number of cables that needed to be connected to each server.  

Figure 5. A VMware vCenter View of the ESG Lab Test Bed  

 

 

 

 

 

  

http://www.emulex.com/
http://www.cisco.com/
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Getting Started 

ESG Lab testing began with the configuration of VPLEX between existing virtual machines and disk arrays.  There are 
two ways that VPLEX can be configured with existing virtual machines: non-disruptive and disruptive.  The non-
disruptive method uses VMware Storage VMotion to migrate existing storage to a newly configured pool of storage. 
This requires additional storage and takes time, but can be done online. The disruptive method does not require 
new storage capacity, but does require that the virtual machines are not running during the configuration process.  
After VMware has detected the now VPLEX-managed LUN, the virtual machines can be powered on and resume 
normal operation.  During ESG Lab testing, the disruptive method was used to configure VPLEX for use between an 
existing virtual machine and an EMC CLARiiON disk array.4  The process was later reversed to confirm that the 
VPLEX can be taken out of the configuration with no loss of data.  

ESG Lab Testing 

The home screen of the VPLEX Management console provides a good overview of the configuration process. As 
shown towards the bottom left in Figure 6, a storage volume within a disk array (shown in orange) is discovered and 
divided into extents.  Extents are used to build VPLEX devices (shown in green). VPLEX devices are optionally 
mirrored using extents from a second disk array.  The VPLEX device is used to create a virtual volume which is 
presented to hosts.  Hosts that have been registered as initiators (shown in blue) access VPLEX volumes through a 
storage view (shown in red).  

Figure 6. The VPLEX Management Console  

 

 

                                                      
4
 ESG Lab confirmed that the non-disruptive mode is supported and routinely tested by EMC. 






















