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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
andidentf y any areas needing i mpr o vpartypemspective ish&&l ohaub 6
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 EMC.
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Introduction

IT managers struggling with explosive data growth and the rapid adoption of server virtualization technology are
looking for ways to be more productive and get more out of key applications with the samed or more likelyd less
budget. The CLARIION CX4,thefour t h gener a thighyrmodular Ck 8fdCages platform, includes a
number of new technologies that are designed to improve the total cost of ownership while enhancing the ease of
use, performance, and protection of consolidated and virtualized environments.

This ESG Lab report documents hands-on testing of the CX4 with a focus on major usability and manageability
upgrades, UltraFlex modular I/O technology, Enterprise Flash Drive support, Virtual Provisioning, and integrated
RecoverPoint replication working in concert with VMware Site Recovery Manager. The CX4 f amil yoés
optimize virtual server environments using the Navisphere Quality of Service Manager (NQM) and VMware
Distributed Resource Scheduler (DRS) is also examined.

Background

ESG research indicates that there are a number of factors driving IT decision makers in medium-sized
businesses to make major commitments to server and storage consolidation initiatives. As shown in Figure 1, a
large percentage of IT managers cited storage system costs, accelerating data growth, and physical data center
space restrictions as their top storage challenges.*

FIGURE 1. MEDIUM-SIZED BUSINESS STORAGE CHALLENGES

In general, what are your organization's greatest challenges with respect to its
storage environment?

(Percent of respondents, N=516, multiple responses accepted

Storage system costs 33%

Keeping pace with overall data growth 31%
Running out of physical space 30%

Insufficient capital budget
General increase in complexity of IT environment, number
of servers, etc.

Storage requirements/complexity related to specific
applications

Supporting storage and data protection requirements at
remote/branch offices

Poor storage utilization

Power and cocling costs 14%

General complexity of managing external storage systems 13%

0% 5% 10% 15% 20% 25%  30% 35%

In addition to the storage challenges listed in Figure 1, ESG research indicates that power and cooling reductions

Fal)

and AGreen Initiativesodo are al so t op Aparmatter of faitesnpared e n  ma

to three years ago, 68% of respondents are significantly more aware of energy consumption and cooling

requirements than in the past. Put it all toget her and

effective storage solutions that are energy efficient and scalable.

;Source: ESG Research Report, Medium-Size Business Server & Storage Priorities, June 2008
Source: ESG Research Report, Power, Cooling, Space Efficient Storage, July 2007
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Introducing the CLARIiiON CX4 Series

The CLARIION CX4 is a modular, scalable storage system designed to address the most crucial cost and
management challenges faced by storage and IT managers. A CX4 storage system can be configured with as
few as 5 drives and scale all the way up to 960 drives in a single array as shown in Figure 2. Performance of the
new CX4 product lineup has increased dramatically and all systems provide the flexibility to support a mix of
Fibre Channel and iSCSI host connections.

FIGURE 2. THE CLARIION CX4 FAMILY

CX4-960

Performance

CX4-480

CX4-240

CX4-120

Scalability

The fourth generation CX4 storage systems6é new features

1 A hardware platform which leverages 64 bit Operating Environment technology, expanded memory, Dual
Core and Quad Core Intel Xeon processors which provide increased performance and scale and a
foundation for advanced software functionality.

1 A modular, customer-replaceable 1/0 connectivity architecture for iISCSI and Fibre Channel protocols,
increased flexibility, online configuration changes, and long-term investment protection.

9 Virtual Provisioning (a.k.a., thin provisioning), which uses just in time capacity allocation and simplified
volume management capabilities to reduce the total cost of ownership.

1 High-speed, energy-efficient Enterprise Flash Drive technology for most performance demanding
applications.

1 Low power SATA drive technology and adaptive cooling, dynamically reducing energy use and improving

efficiency.

RecoverPoint write-splitter technology for enhanced disaster recovery and data protection.

Integration with VMware Site Recovery Manager (SRM) for high availability, data protection, and ease of

use.

1 Quality of Service (QoS) capabilities optimized for virtual server environments.

E ]
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This report documents ESG Lab hands-on testing of the EMC CLARIiiON CX4 product family with a focus on its
ability to increase performance, availability, and investment protection as it reduces cost, complexity, and energy
requirements.

ESG Lab Validation

ESG Lab performed hands-on evaluation and testingof EMC6 s CLARi i ON CX4 storage
located in Southborough, Massachusetts and Santa Clara, California. Testing began with a look at the new
modular I/O architecture of the CLARiiON CX4.

UltraFlex Modular Technology

UltraFlex technology is a modular redesign of the 1/O interface architecture for the CLARIION CX4 family.
UltraFlex 1/0 Modules are hot-pluggable and customer-installable. Each CX4 model has a base configuration
that includes Fibre Channel and iSCSI connectivity in the same system with additional empty I/O slots for future
connectivity. This flexible approach, which supports an expandable mix of Fibre Channel and iSCSI modules in
the same system, can be used to cost effectively meet the current and future needs of a wide variety of business
and application requirements.

Figure 3 displays the rear view of a CX4 controller with 4 Gbps Fibre Channel and Gigabit Ethernet iSCSI
UltraFlex 1/0 modules installed. UltraFlex I/O modules can be deployed and installed while the CX4 remains
online and available. The UltraFlex architecture is designed to accommodate emerging I/O interface
technologies (e.g., 8 Gbps FC, 10 Gbps i SCSI , FCokE,

FIGURE 3. CX4 ULTRAFLEX I/O MODULES

Fibre
Channel

iSCSI

UltraFlex 1/0 modules

ESG Lab Testing

ESG Lab began with an examination of the new modular UltraFlex Technology and physical inspection of several
4 Gbps FC and Gigabit Ethernet I/O modules. ESG also took a look at an 8 Gbps Fibre Channel I/0O module,
which is currently under development at EMC. A review of the new UltraFlex architecture and a physical
inspection of the 1/0O modules were followed by an online installation of two Fibre Channel I/O modules.
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Using an EMC utility, a write intensive 1/O workload was created to verify the ability to install I/O modules while a
CX4 is online and active. The Navisphere management console was launched from a web browser. The
Navisphere Service Tool (NST) was used to launch the online I/O module and Small Form Factor i Pluggable
(SFP) Installation wizard as shown in Figure 4. The wizard checked the CX4 for current hardware and software
revisions and verified the health of the system. After selecting the locations for the new I/O modules and slotting
them in place, the wizard verified that the I/O modules were properly installed and rebooted each storage
processor in turn to bring the 1/O modules online.

FIGURE 4. AN ONLINE ULTRAFLEX I/O MODULE UPGRADE

1/0 module and SFP Installation Wizard = ESE =10] x|
Verify the 1O Module Installation

When the verfication process completes, review the information below. To changs
the configuration, chick Back and either change your selections or remave any newly
instaled 1/O modues,

NOTE: Before removing 1O modules from the starage system, verify that the module
is powered down,

v The 1/O module instalation verification completed successfuly,
" Collecting data to perform the verfication operation.

1JO Module 4 on 5P A:
" & fibre /O module was instaled in skt 4.
" No Fauts on the new 10 module.
" & matching Fire 10 module was found on SP B in skt 4.

1/ Modide 4 on 5P B:
" Afibre 10 module was instaled in skt 4.
& No faulks on the new /O module.
& Amatching Fire 1/O module was found on SP A in siot 4.

Ten minutes after getting started, ESG Lab confirmed that the Fibre channel 1/O modules were configured and
ready for use. Proving that production applications remain online and available as UltraFlex I/O modules are
added, the background I/O workload ran without incident during this stage of ESG Lab testing.

Why This Matters

Storage hardware 1/O interface upgrades are often needed to meet the changing requirements of the
business. In most modular storage array architectures, this is typically an offline process that must be
scheduled and performed by a customer service representative. In many cases, it even requires a total
replacement of the controller chassis. The downtime involved with an offline upgrade can impact
productivity and, in the worst case, can impact revenue.

ESG Lab has confirmed that CLARIION UltraFlex I/O modules can be installed by a customer as
applications remain online and availabl e. E MCd]s
protection for their CLARIION customers has yet again been improved with a flexible 1/O architecture that
supports a mix of current and future /0O modules.
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Ease of Deployment

EMC has made vast improvements in the ease of installation and manageability of the CLARIiiON product line. A
short list of the many usability enhancements includes a new quick install placemat, the 1IG (Interactive
Installation Guided CD shipped with the array), an enhanced look and feel for the Navisphere management GUI,
and a number of other GUI performance enhancements designed to simplify the management of large
configurations.

ESG Lab Testing

ESG Lab looked at the new CX4 Getting Started placemat, shown in Figure 5. The poster-sized placemat is
included in the box with every new CX4, much like the poster a user might receive when purchasing a new TiVo.
The install guide clearly depicts the ten step process used to unpack, rack, and configure a new CX4 system.

FIGURE 5. THE EMC CLARIION QUICK INSTALL GUIDE

FEE =A
X imrmies = —
:‘{_ﬂvr‘gru B:fj ey — E e —

ESG Lab testing continued on two pre-wired and rack mounted CX4 storage arrays. The ESG Lab test bed, as
presented in Figure 6, consisted of three Dell PE2850 physical servers (two running VMware ESX server with
Windows 2003 Guest OS, one running Windows 2003 natively) SAN attached to a pair of CX4 storage arrays: a
CLARIION CX4-960 configured with 100 high speed FC disk drives and a CX4-480 with 40 FC drives.® Both
CX4 storage systems were also configured with 15 low-power (LP) SATA Il disk drives and 5 Enterprise Flash
Drives. A mix of Fibre channel and iSCSI UltraFlex I/O modules was used for SAN connectivity.

3 Complete detailed of the test bed is detailed in the Appendix
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FIGURE 6. THE ESG LAB TEST BED

ALY

Windows
2003

5
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CX4-960

. 100 Fibre Channel Drives
15 LP SATAIl Drives

5 Enterprise Flash Drives

Viviware % z /-\
ESX35 | SAN
- 3
FCandiSCSI i
Connectivity B CX4-480

40 Fibre Channel Drives
15LP SATAIl Drives
5 Enterprise Flash Drives

ESG Lab next examined a number of CX4 usability enhancements. Enhanced LED activity indicators and new
search and diagnostic capabilities improve speed and accuracy when trouble-shooting. A new look and feel and
a number of performance enhancements designed to simplify the management of large configurations was
noted. ESG found the new write cache availability design to be especially powerful as it increases the availability
and performance of the system when performing routine controller maintenance tasks.
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ESG Lab used the Storage Provisioning Wizard to create and assign 256 1 GB LUNs on the CLARiiON CX4-960
as seen in Figure 7.

FIGURE 7. THE STORAGE PROVISIONING WIZARD

=:Storage Provisioning Wizard
Welcome to the Storage Provisioning Wizard

This wizard helps you create LUNs and assign them to servers,
You need the following to run this wizard:

1) Storage system to create the LUNs,

2) Server to optionally assign the LUNs,

3) Size and parameters for the LUNs.

Click Next to continue.

- N

DN

ESG Lab was able to create 256 1 GB LUNSs utilizing the storage provisioning wizard through a simple three step
process. In less than ten minutes, 256 LUNs had been created and were being scanned and recognized by a
Windows Server.

Why This Matters

Modular storage deployments are growing in capacity and complexity within organizations of all sizes. IT
managers are increasingly being asked to manage more storage capacity with the same, or less,
manpower.

EMC has been continuously improving the ease of deployment and manageability of the CLARIiiON
product line for a number of years. As a matter of fact, in an ESG Lab review published in 2006, ESG Lab
documented that the speed and simplicity of routine management tasks has improved up to 75%." During
this latest round of testing of the fourth generation CLARIION CX4, ESG Lab has confirmed that EMC is
sticking with its game plan of continuous usability improvements, allowing customers to better manage,
upgrade, and service the system over its lifetime. These usability improvements help CLARIION end-users
to further reduce costs and do more with less.

* ESG Lab Review, EMC Navisphere Ease of Use Improvements Enhance Productivity, October 2006
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Virtual Provisioning

EMC has added thin volume support, known in the industry as thin provisioning, to the latest release of the
CLARIiON CX4. Thin volumes are used to define and allocate virtual capacity without having to dedicate physical
disk capacity in advance. This feature allows administrators to assign servers all the storage space they might
ever need while physically allocating only what is immediately needed by the application or users. Physical
capacity is added automatically as needed to meet the changing needs of the business.

Figure 8 illustrates the differences between traditional physical provisionngand EMC6s Vi rtual
this example, a Windows server is accessing a traditionally provisioned 1 TB volume. With traditional
provisioning, the full 1 TB of disk space is allocated up front. Dedicating capacity to that particular
server/application is required to avoid the risk of downtime when expanding capacity in the future. On the right,
with EMC Virtual Provisioning, the server sees the same 1 TB volume, but only a fraction of that physical
capacity is actually being consumed. The capacity saved is the difference between what has been physically
allocated and what the server sees.

FIGURE 8. TRADITIONAL VS. VIRTUAL PROVISIONING

ESG Lab Testing

ESG Lab tested Virtual Provisioning with the CLARIION CX4; the Storage Provisioning Wizard was launched

from the Navisphere console. As seen in Figure 9, ESG Lab selected 6Thindé for

box presented by the wizard.
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