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The IBM® System Storage® N series Reference Architecture provides deployment guidelines, workload 
estimates, and preferred practices for clients who want a proven IBM technology stack for VMware 
environments. The result is a Reference Architecture for Virtualized Environments (RAVE) using VMware 
vSphere, IBM System x® or BladeCenter® server, IBM System Networking, and IBM System Storage N 
series as a storage foundation.

 Figure 1 illustrates the Reference Architecture solution stack.

Figure 1. Reference Architecture solution stack
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Did you know?

The Reference Architecture can be also be used as a foundation to create dynamic cloud solutions and 
make full use of underlying storage features and functions. This solution guide provides a blueprint that 
illustrates how clients can create a virtualized infrastructure and storage cloud to help address current and 
future data storage business requirements. It  explores the solutions that IBM offers to create a storage 
cloud solution addressing client needs.

Business value

The Reference Architecture for Virtualized Environments and the extensive experience of IBM in cloud 
computing, services, proven technologies, and products support a Smart Storage Cloud solution designed 
for your storage optimization efforts.

Clients face many common storage challenges, and some clients have variations that make them unique. 
With RAVE, a proven and scalable solution has been created that consists of a rack of servers, storage, 
and networking components. Thus, we have carefully sized three scenarios, Entry, Mainstream, and 
Advanced, each based on preferred practices for real world workloads.

The IBM System Storage N series used as the storage foundation offers unified storage solutions that 
provide industry-leading technologies in the areas of storage efficiencies, instantaneous virtual machine 
and data store cloning for virtual servers and virtual desktops, and virtual data center backup and 
business continuance solutions.

This information is intended for anyone who wants to learn how to successfully deploy a virtualized 
environment, and to understand how IBM addresses data storage and compute challenges with IBM 
System Storage N series solutions in conjunction with IBM servers and networking solutions. It is suitable 
for IT Architects, Business Partners, IBM clients, storage solution integrators, and IBM specialist sales 
representatives.

Solution overview

IBM System x and IBM System Storage N series with VMware vSphere as virtualization software offers 
an architecture that can be easily sized to fit the needs of the SMB to enterprise clients. Each selected 
architecture is a predefined, robust solution with immediate usability.

System x and N series with VMware vSphere 5 is a tested architecture and end-to-end solution that 
comprises all parts of a future-ready data center in a modular, extensible, flexible, and scalable rack 
server format. This format optimizes value in terms of providing dynamically changeable capability based 
on changing user needs, ease of deployment, administration, support, expansion, and most importantly, 
affordability. To support business agility, IT teams must have the ability to add or reduce resources such 
as memory and disk storage capacity when required, to accommodate business demands by users. IBM 
System x and IBM System Storage N series support this dynamic scaling of resources. Furthermore, the 
combination of System x, N series, and VMware vSphere creates mutual benefits and enables the 
creation of a dynamic cloud computing architecture. 
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In addition to VMware vSphere, the following key infrastructure components provide the foundations for 
this cloud computing architecture:

IBM System x3650M4, HS23, and HX5 servers are optimized to meet the virtualization management 

and advanced workload demands of private cloud data centers.

The IBM N series N3xxx and N62xx Storage Systems were selected to bring high performance SAN 

and NAS features in a unified system with efficiency features including deduplication and thin 
provisioning. In addition, N series products offer data protection features for vSphere such as 
no-performance-impact snapshots and thin replication for enabling and supporting disaster recovery 
and business continuity.

IBM Storage Networking Gbps Ethernet components form the backbone for data and network 

connectivity. The combination of high performance adapters and low latency, cut-through switches 
enables the high-speed infrastructure that is critical for resource utilization and load balancing within 
the cloud. To provide additional flexibility, clients can choose either IBM Fibre Channel (FC) or 
Ethernet switches for their deployment. 

Performance is a key consideration to support the virtualization and elasticity requirements. Reliability and 
high availability are of paramount importance when designing architectures that offer cloud services. The 
following section provides information about three reference configurations, all based on a common 
architecture, that incorporate these critical requirements for the successful delivery and ongoing operation 
of various solutions. The three reference configurations are Entry configuration, Mainstream configuration, 
and Advanced configuration.

Solution architecture

The set of components consists primarily of software from VMware and hardware from IBM. The Entry 
and Mainstream configurations use IBM System x3650 M4 compute nodes. The Entry configuration is 
approximately half the compute capacity of the Mainstream configuration. Businesses starting with the 
Entry configuration can scale up to the Mainstream configuration in response to an increase in demand. 
The Advanced configuration uses IBM System HX5 compute nodes for higher performance and support 
for a larger number of virtual machines.

The hardware building blocks consist of:

Networking components

Compute nodes

Storage subsystem

As infrastructures become increasingly complex and heterogeneous, the need for more cost-effective 
end-to-end solutions that are easier to manage is also growing. IT organizations are seeking solutions 
that can manage and scale across the entire infrastructure. So it is important to develop an architecture 
that easily adapts to clients’ businesses needs and supports dynamic growth. 
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Figure 2 provides an overview of the reference architecture that enables clients to handle today’s IT 
demands.

Figure 2. Reference Architecture solution classification 

Usage scenarios
 
Figure 3 provides a more detailed view for different load characteristics based on the solution components 
introduced earlier.

Figure 3. Reference Architecture usage scenarios
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Integration

The three main configurations in the reference architecture are detailed here.

Entry configuration 

The Entry configuration is suitable for small organizations with dynamic IT infrastructure needs. In our 
reference, IBM Redpaper™ IBM System Storage N series Reference Architecture for Virtualized 
Environments, REDP-4865, the Entry configuration supports about 300 users and uses a System 
x3550M4 or x3650M4 server. This provides seamless scale-up capabilities such as VM support or 
storage.

This configuration can consist of the same components as the Mainstream configuration, but with half the 
number of computer servers and with entry level storage, the N3150 or the N3220/N3240. These choices 
are more economical for small organizations because they offer the same unified architecture with the full 
range of features at a low price point.

Mainstream configuration

The Mainstream configuration is a superset of the Entry configuration, with a seamless scale up of the 
Entry configuration for environments that require additional resources. The Mainstream configuration is 
suitable for larger organizations than the Entry configuration. In our reference we show an example of a 
workload that supports 1500 users. 

The component building blocks of the Mainstream and Entry configurations are the same. However, the 
Mainstream configuration can also be composed using the HS23 server. The N6240 is the suggested 
storage model for this configuration.

Advanced configuration
 
The Advanced configuration is suitable for larger organizations with increased demands regarding 
capacity, speed, and concurrent users. The Advanced configuration uses HX5 servers as the host node 
servers. It supports about four times the number of VMs as the Mainstream configuration. 

As a stand-alone implementation, the Advanced configuration uses the latest N6270 storage system. The 
N6270 offers the second highest capacity and performance in the N series line (second only to the 
N7950T). In addition to scalability and performance, the Advanced configuration offers greater flexibility in 
terms of consolidating multiple different workloads into a single, highly available storage platform.
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Related information

For more information, see the following documents:

IBM System Storage N series Reference Architecture for Virtualized Environments, REDP-4865

http://www.redbooks.ibm.com/abstracts/redp4865.html?Open

IBM System Storage N series Software Guide, SG24-7129

http://www.redbooks.ibm.com/abstracts/sg247129.html?Open

IBM System Storage N series Hardware Guide, SG24-7840

http://www.redbooks.ibm.com/abstracts/sg247840.html?Open

IBM System Storage N series product page 

http://www.ibm.com/systems/storage/network/n6000/appliance/index.html

IBM Offering Information page (announcement letters and sales manuals) 

http://www.ibm.com/common/ssi/index.wss?request_locale=en

On this page, enter IBM System Storage N series Reference Architecture for 
Virtualized Environments, select the information type, and then click Search. On the next 
page, narrow your search results by geography and language.
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Notices
This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in other countries. Consult your local 
IBM representative for information on the products and services currently available in your area. Any reference to an 
IBM product, program, or service is not intended to state or imply that only that IBM product, program, or service may 
be used. Any functionally equivalent product, program, or service that does not infringe any IBM intellectual property 
right may be used instead. However, it is the user's responsibility to evaluate and verify the operation of any non-IBM 
product, program, or service. IBM may have patents or pending patent applications covering subject matter described 
in this document. The furnishing of this document does not give you any license to these patents. You can send 
license inquiries, in writing, to:

IBM Director of Licensing, IBM Corporation, North Castle Drive, Armonk, NY 10504-1785 U.S.A.

The following paragraph does not apply to the United Kingdom or any other country where such provisions are  
inconsistent with local law : INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS 
PUBLICATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT 
NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS 
FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or implied warranties in certain 
transactions, therefore, this statement may not apply to you. This information could include technical inaccuracies or 
typographical errors. Changes are periodically made to the information herein; these changes will be incorporated in 
new editions of the publication. IBM may make improvements and/or changes in the product(s) and/or the program(s) 
described in this publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for convenience only and do not in any manner 
serve as an endorsement of those Web sites. The materials at those Web sites are not part of the materials for this 
IBM product and use of those Web sites is at your own risk.IBM may use or  distribute any of the information you 
supply in any way it believes appropriate without incurring any obligation to you. Information concerning non-IBM 
products was obtained from the suppliers of those products, their published announcements or other publicly available 
sources. IBM has not tested those products and cannot confirm the accuracy of performance, compatibility or any 
other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to 
the suppliers of those products. This information contains examples of data and reports used in daily business 
operations. To illustrate them as completely as possible, the examples include the names of individuals, companies, 
brands, and products. All of these names are fictitious and any similarity to the names and addresses used by an 
actual business enterprise is entirely coincidental.

Any performance data contained herein was determined in a controlled environment. Therefore, the results obtained 
in other operating environments may vary significantly. Some measurements may have been made on 
development-level systems and there is no guarantee that these measurements will be the same on generally 
available systems. Furthermore, some measurement may have been estimated through extrapolation. Actual results 
may vary. Users of this document should verify the applicable data for their specific environment. 

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrate programming techniques 
on various operating platforms. You may copy, modify, and distribute these sample programs in any form without 
payment to IBM, for the purposes of developing, using, marketing or distributing application programs conforming to 
the application programming interface for the operating platform for which the sample programs are written. These 
examples have not been thoroughly tested under all conditions. IBM, therefore, cannot guarantee or imply reliability, 
serviceability, or function of these programs.

© Copyright International Business Machines Corporation  2013. All rights reserved.
Note to U.S. Government Users Restricted Rights -- Use, duplication or disclosure restricted by
GSA ADP Schedule Contract with IBM Corp.
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This document was created or updated on February 6, 2013.

Send us your comments in one of the following ways:
Use the online Contact us review form found at:

ibm.com/redbooks
Send your comments in an e-mail to:

redbook@us.ibm.com
Mail your comments to:

IBM Corporation, International Technical Support Organization
Dept. HYTD Mail Station P099
2455 South Road
Poughkeepsie, NY 12601-5400 U.S.A.

This document is available online at http://www.ibm.com/redbooks/abstracts/tips0944.html .

Trademarks

IBM, the IBM logo, and ibm.com are trademarks or registered trademarks of International Business 
Machines Corporation in the United States, other countries, or both. These and other IBM trademarked 
terms are marked on their first occurrence in this information with the appropriate symbol (® or ™), 
indicating US registered or common law trademarks owned by IBM at the time this information was 
published. Such trademarks may also be registered or common law trademarks in other countries. A 
current list of IBM trademarks is available on the Web at http://www.ibm.com/legal/copytrade.shtml

The following terms are trademarks of the International Business Machines Corporation in the United 
States, other countries, or both: 

BladeCenter®
IBM®
Redbooks®
Redpaper™
Redbooks (logo)®
System Storage®
System x®

The following terms are trademarks of other companies:

Intel Xeon, Intel, Intel logo, Intel Inside logo, and Intel Centrino logo are trademarks or registered 
trademarks of Intel Corporation or its subsidiaries in the United States and other countries.

Microsoft, Windows, and the Windows logo are trademarks of Microsoft Corporation in the United States, 
other countries, or both.

Snapshot, RAID-DP, FlexShare, WAFL, SnapVault, SnapMirror, SnapManager, NearStore, MultiStore, 
FlexVol, FlexClone, Data ONTAP, NetApp, and the NetApp logo are trademarks or registered trademarks 
of NetApp, Inc. in the U.S. and other countries.

Other company, product, or service names may be trademarks or service marks of others. 


