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Preface
Who Should Use This Guide 
The ExpressCluster X Getting Started Guide consists of two sections. Section I is intended for first-time users 
of the ExpressCluster. This section covers topics such as product overview of the ExpressCluster and its basic 
usage.  
Section II is intended for users before installing ExpressCluster and those who update it after the installation. 
This section covers topics such as latest system requirements and restrictions are described.

How This Guide is Organized 
Section I Introducing ExpressCluster 

Chapter 1 What is a cluster system?
Helps you to understand the overview of the cluster system. 

Chapter 2 Using ExpressCluster  
Provides instructions on how to use ExpressCluster and other related-information.  

Section II Installing ExpressCluster 

Chapter 3 Installation requirements for ExpressCluster
Provides the latest information that needs to be verified before starting to use ExpressCluster. 

Chapter 4 Latest version information
Provides information on latest version of the ExpressCluster. 

Chapter 5 Notes and Restrictions
Provides information on known problems and restrictions.  

Chapter 6 Upgrading ExpressCluster
Provides instructions on how to update the ExpressCluster. 

Appendix 

Appendix A Glossary 
Appendix B Index 
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ExpressCluster X Documentation Set 
The ExpressCluster X manuals consist of the following four guides. The title and purpose of each guide is 
described below: 

Getting Started Guide 
This guide is intended for all users. The guide covers topics such as product overview, system requirements, 
and known problems.  

Installation and Configuration Guide
This guide is intended for system engineers and administrators who want to build, operate, and maintain a 
cluster system. Instructions for designing, installing, and configuring a cluster system with ExpressCluster are 
covered in this guide.  

Reference Guide
This guide is intended for system administrators. The guide covers topics such as how to operate 
ExpressCluster, function of each module, maintenance-related information, and troubleshooting. The guide is 
supplement to the Installation and Configuration Guide.
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Conventions

Note:
Used when the information given is important, but not related to the data loss and damage to the system and 
machine.

Important: 
Used when the information given is necessary to avoid the data loss and damage to the system and machine.

Related Information: 
Used to describe the location of the information given at the reference destination. 

The following conventions are used in this guide. 

Convention Usage Example 

Bold 
Indicates graphical objects, such as 
fields, list boxes, menu selections, 
buttons, labels, icons, etc.  

In User Name, type your name. 
On the File menu, click Open Database.

Angled 
bracket 
within the 
command 
line 

Indicates that the value specified 
inside of the angled bracket can be 
omitted. 

clpstat –s[-h host_name]

# Prompt to indicate that a Linux user 
has logged on as root user. clpcl  -s -a 

Monospace 
(courier) 

Indicates path names, commands, 
system output (message, prompt, 
etc), directory, file names, 
functions and parameters. 

c:\Program files\CLUSTERPRO 

Monospace
bold
(courier) 

Indicates the value that a user 
actually enters from a command 
line. 

Enter the following: 
clpcl -s -a 

Monospace 
italic 
(courier) 

Indicates that users should replace 
italicized part with values that they 
are actually working with. 

clpstat –s [-h host_name]
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Contacting NEC 
For the latest product information, visit our website below: 

http://www.necam.com/entSW/ExpressCluster.cfm
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SSeeccttiioonn II IInnttrroodduucciinngg
EExxpprreessssCClluusstteerr

This section helps you to understand the overview of ExpressCluster and its system requirements. 
This section covers: 

• Chapter 1 What is a cluster system? 
• Chapter 2 Using ExpressCluster 
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Chapter 1 What is a cluster system? 

This chapter describes overview of the cluster system. 
This chapter covers: 

• Overview of the cluster system·················································································································4 
• High Availability (HA) cluster ·················································································································5 
• System configuration································································································································8 
• Eliminating single point of failure ·········································································································· 14 
• Error detection mechanism····················································································································· 10 
• Inheriting cluster resources····················································································································· 12 
• Operation for availability ······················································································································· 17 
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Overview of the cluster system  
A key to success in today’s computerized world is to provide services without them stopping. A 
single machine down due to a failure or overload can stop entire services you provide with 
customers. This will not only result in enormous damage but also in loss of credibility you once 
had.  

Introducing a cluster system allows you to minimize the period during which your system stops 
(down time) or to improve availability by load distribution. 

As the word “cluster” represents, a system aiming to increase reliability and performance by 
clustering a group (or groups) of multiple computers. There are various types of cluster systems, 
which can be classified into following three listed below. ExpressCluster is categorized as a high 
availability cluster.  

High Availability (HA) Cluster  

In this cluster configuration, one server operates as an active server. When the active server 
fails, a stand-by server takes over the operation. This cluster configuration aims for 
high-availability. The high availability cluster is available in the shared disk type and the 
mirror disk type.  

Load Distribution Cluster 

This is a cluster configuration where requests from clients are allocated to each of the nodes 
according to appropriate load distribution rules. This cluster configuration aims for high 
scalability. Generally, data cannot be passed. The load distribution cluster is available in a 
load balance type or parallel database type.  

High Performance Computing (HPC) Cluster 

This is a cluster configuration where the computation amount is huge and a single operation 
is performed with a super computer. CPUs of all nodes are used to perform a single 
operation.  



High Availability (HA) cluster 

Section I Introducing ExpressCluster 
5

High Availability (HA) cluster 
To enhance the availability of a system, it is generally considered that having redundancy for 
components of the system and eliminating a single point of failure is important. “Single point of 
failure” is a weakness of having a single computer component (hardware component) in the 
system. If the component fails, it will cause interruption of services. The high availability (HA) 
cluster is a cluster system that minimizes the time during which the system is stopped and 
increases operational availability by establishing redundancy with multiple nodes.  

The HA cluster is called for in mission-critical systems where downtime is fatal. The HA cluster 
can be divided into two types: shared disk type and mirror disk type. The explanation for each 
type is provided below. 

Figure 1-1: HA cluster configuration 

Failover cluster 
Shared disk type 

Data must be inherited from one server to another in cluster systems. A cluster typology where 
data is stored in an external disk (shared disk) accessible from two or more servers and inherited 
among them through the disk (for example, FibreChannel disk array device of SAN connection) 
is called shared disk type.  

If a failure occurs on a server where applications are running (active server), the cluster system 
automatically detects the failure and starts applications in a stand-by server to take over 
operations. This mechanism is called failover. Operations to be inherited in the cluster system 
consist of resources including disk, IP address, and application.  

In a non-clustered system, a client needs to access a different IP address if an application is 
restarted on a server other than the server where the application was originally running. In 
contrast, many cluster systems allocate a virtual IP address of another network but not of an IP 
address given to a server on an operational basis. A server where the operation is running, be it 
an active or a stand-by server, remains transparent to a client. The operation is continued as if it 
has been running on the same server.  

Shared Disk Type 

- Expensive since a shared disk is 
necessary. 

- Ideal for the system that handles 
large data 

Mirror Disk Type

Mirroring

- Cheap since a shared disk is 
unnecessary. 

- Ideal for the system with less data 
volume because of mirroring. 
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If a failover occurs because an active server is down, data on the shared disk is inherited to a 
stand-by server without necessary application-ending processing being completed. For this 
reason, it is required to check logic of data on a stand-by server. Usually this processing is the 
same as the one performed when a non-clustered system is rebooted after its shutdown. For 
example, roll-back or roll-forward is necessary for databases. With these actions, a client can 
continue operation only by re-executing the SQL statement that has not been committed yet.  

After a failure occurs, a server with the failure can return to the cluster system as a stand-by 
server if it is physically separated from the system, fixed, and then succeeds to connect the 
system. It is not necessary to failback a group to the original server when continuity of operations 
is important. If it is essentially required to perform the operations on the original server, move the 
group. 

Figure 1-2: From occurrence of a failure to recovery 

When the specification of the failover destination server does not meet the system requirements 
or overload occurs due to multi-directional stand-by, operations on the original server are 
preferred. In such a case, after finishing the recovery of the original node, stop the operations and 
start them again on the original node. Returning a failover group to the original server is called 
failback. 

A stand-by mode where there is one operation and no operation is active on the stand-by server, 
as shown in Figure 1-3, is referred to as uni-directional stand-by. A stand-by mode where there 
are two or more operations with each node of the cluster serving as both active and stand-by 
servers is referred to as multi-directional stand-by.  
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