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Abstract
Overview
Challenge
Many countries mandate the
need to have three copies of
data for business-critical
applications from financial
institutions, healthcare domain,
and so on. Maintaining three
copies of data on three
geographically dispersed sites
is a complex task.
Solution
This paper explains the IBM
Spectrum Virtualize 3-Site
Orchestrator solution that
enables replication of identical
copies of data on three different
dispersed sites. With this
solution, two site replication
can be extended to a third site
for added protection.
IBM Spectrum Virtualize 3-Site
Orchestrator coordinates data
replication for disaster recovery
and high availability scenarios
between systems that are on
three geographically disperse
sites and it provides regulatory
compliance to maintain three
copies of production data.

This white paper introduces the IBM® Spectrum® Virtualize 3-Site Orchestrator
solution that enables conversion of an existing 2-site consistency group to a 3site consistency group and deploy 3-site consistency groups for use with 3-Site
Orchestrator.
IBM Spectrum Virtualize 3-Site Orchestrator can be configured to manage
replications in both remote-copy configurations and in IBM HyperSwap®
configurations. This paper focuses on the HyperSwap configurations.

Intended audience and scope
This technical report is intended to present information in a way that it could
benefit first time reader, IBM Spectrum Virtualize users, administrators, though
it also equally benefits developers and testers.

Prerequisites
This technical paper assumes familiarity with the following prerequisites:
•
•

•

•
•
•
•

Basic knowledge of IBM Spectrum Virtualize range of products.
IBM System Storage® SAN Volume Controller (SVC) or IBM Storwize®
systems installed with the IBM Spectrum Virtualize software that
supports 3-Site Orchestrator and should have basic configuration [such
as Ethernet/Fibre Channel (FC)/Fibre Channel over Ethernet (FcoE)
connections, Domain Name System (DNS), switches, and so on].
Basic knowledge of the remote mirror and copy feature and Copy
Services functions that can be used to improve availability and support
disaster recovery
A remote mirroring license with correct configuration
HyperSwap configuration completed, and 2-site remote copy
consistency groups present on it
Data replication (auxiliary-far) site present and the necessary
partnership between HyperSwap and DR clusters configured.
IBM Spectrum Virtualize 3-Site Orchestrator configured correctly to
access HyperSwap and DR sites.

Refer to Configuring systems and IBM Spectrum Virtualize 3-Site Orchestrator for
HyperSwap configurations for more details.
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Introduction to 3-Site Orchestrator

The IBM Spectrum Virtualize 3-Site Orchestrator application runs on a separate
Linux® host that configures and manages supported replication configurations
on IBM Spectrum Virtualize products. IBM Spectrum Virtualize 3-Site
Orchestrator coordinates replication of data for disaster recovery and high
availability scenarios between systems that are on three geographically
dispersed sites.
Data is replicated from the primary site or the production site to two alternative
sites. This feature ensures that if a disaster situation occurs at any one of the
sites, the remaining two sites can establish a consistent replication operation
with minimal data transfer. The remote copy relationships are synchronous or
asynchronous, depending on which site has failed.
You can use the IBM Spectrum Virtualize 3-Site Orchestrator to configure and
manage supported replication configurations on IBM Spectrum Virtualize
products. In addition to disaster recovery scenarios, IBM Spectrum Virtualize 3Site Orchestrator supports the following use cases:
•

Regulatory compliance
Maintains three copies of production data.

•

High availability during maintenance
Ensures the availability of two copies of data during site maintenance
(including software update, hardware upgrade, disaster-readiness test,
or other maintenance activities).

•

High availability during link failures
Ensures the availability of a minimum of two copies of data when a
remote copy link fails.

•

Site migration
Enables to migrate a HyperSwap system from one location to another
location by using the data at the auxiliary-far site in HyperSwap
configurations.

•

System load balancing
Distributes replication source between two near sites.
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3-Site replication with HyperSwap overview

The 3-site replication with a HyperSwap configuration solution will consist of
three independent geographically dispersed systems, of which two systems
would have a HyperSwap configured amongst themselves. After the IBM
Spectrum Virtualize 3-Site Orchestrator is configured, it will coordinate the
replication of the HyperSwap consistency groups and relationships to the third
site.
A high-level view of the solution is presented in Figure 1.
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Figure 1. Overview of 3 Site Orchestrator HyperSwap Solution
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Table 1 describes the new concepts and terminology introduced for the sites in
the three-site replication solution.
Site

Description

Primary site

With HyperSwap configurations, the primary site is
automatically set because both sites in a HyperSwap
configuration receive application I/O. The primary site
receives I/O for a particular consistency group.
The master site is one of the near sites in the HyperSwap
system. In a HyperSwap system, I/O groups are configured
at separated locations. The 3-Site Orchestrator always
identifies the master site as site ID 1, but master and
auxiliary near sites use the same management IP
addresses and system name.
The auxiliary-near site is one of the near sites in the
HyperSwap system. The IBM Spectrum Virtualize 3-Site
Orchestrator always identifies the auxiliary-near site as site
ID 2, but master and auxiliary near sites use the same
management IP addresses and system name.
Note: The distance between the master site and the
auxiliary-near site must not exceed 300 km.
The system at auxiliary-far site is the target for the
asynchronous copy of the data on the HyperSwap system
at near sites. The auxiliary-far site is typically 100s of km or
more from the near sites.
Quorum management is used in HyperSwap configurations.
You either specify a site for quorum disk management or
use an IP quorum application to manage a quorum disk
that is used in tie-break situations.
This term describes the master and auxiliary sites refers to
the sites on which the HyperSwap system is configured

Master site

Auxiliary-near
site
(Aux-near)

Auxiliary-far
site
(Aux-far)
Quorum site

Near sites

Table 1.Site definitions

The master and auxiliary-near sites are connected to the auxiliary-far site
through an active link and a standby link. They are described as follows:
Link

Description

Active link

This is the link to the auxiliary-far site from the master site
or auxiliary-near site that is responsible for asynchronous
replication of the data between the sites (periodic
replication).
The link is in an idle copy state. The link is available when
an active link fails.

Standby link

Table 2. Sites connection definitions
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Converting a 2-site HyperSwap consistency group to
a 3-site consistency group
The management GUI displays all the HyperSwap consistency groups that
are currently configured between the HyperSwap system and the system at
auxiliary-far site.
To convert a HyperSwap consistency group, perform the following steps on
the HyperSwap site:
1. In the management GUI, click 3-site partnership, and then on the right
pane, click Convert HyperSwap consistency group. Select the
HyperSwap consistency group and click Next.

2. In the Cycle period field, enter the number of seconds between
replication cycles between the asynchronous source and the auxiliaryfar system and click Next.
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3. In the Choose a pool section, specify the numerical ID for the storage
pool on the auxiliary-far site that provides capacity for the target
volumes. To verify these details, click the Launch the Aux-Far
management GUI link, and then click Pools > Pools. If the selected
pool is a data reduction pool, select the This is a data reduction pool
checkbox.

4. In the Aux-Far pool settings section, select the saving capacity type
that this pool uses.
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5. In the Volume base name field, enter a name that identifies the
volume as part of the 3-site consistency group.

The preview names are automatically generated to include the
specified base name, the name of the 3- site consistency group, and an
incremental number.
6. Click Assign.

7. After the conversion is complete, verify that the HyperSwap
relationship is part of the 3-site consistency group. Select the 3-site
consistency group and verify all its relationships that are displayed in
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the Relationships section.

If the conversion does not complete fully, the 3-site consistency group displays
the status as Partial. If that occurs, select the 3-site consistency group and
click Actions > Resume conversion to 3-site.

Add a stand-alone HyperSwap relationship to a 3site consistency group
The new relationship must contain empty volumes that do not contain any data.
This use case is for new relationships only. Adding a stand-alone relationship
with data to an existing 3-site consistency group may result in data loss and is
not supported in the current implementation.
When you create HyperSwap volumes for disaster recovery, these volumes are
empty and the Create HyperSwap volume wizard guides you through creating a
HyperSwap configuration for disaster recovery.
You can view and manage HyperSwap relationships on the Remote Copy page,
but HyperSwap relationships are created automatically during the HyperSwap
volume creation process.
To view the current HyperSwap relationships on the system, click Copy
Services > Remote Copy and then click the Independent Relationships tab.
HyperSwap relationships are listed in the management GUI with the type,
Active-Active, and must be in the Consistent synchronized state before they
can be converted to a 3-site consistency group.
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To add a newly created empty HyperSwap relationship to a 3-site consistency
group, perform the following steps on the HyperSwap site:
1. In the management GUI, click Copy Services > Remote Copy.
2. On the Partnerships page, click the Independent Relationships tab,
right-click the relationship, and click Convert to 3-site.

3. Select the existing 3-site consistency group from the list that displays
and select Next.
4. In the Choose a pool section, specify the numerical ID for the storage
pool on the auxiliary-far site that provides capacity for the target
volumes. To verify these details, click the Launch the Aux-Far
management GUI link, and then click Pools > Pools. If the selected
pool is a data reduction pool, select the This is a data reduction pool
checkbox.
5. In the Aux-Far pool settings section, select the type for saving
capacity that this pool uses.
6. In the Volume base name field, enter a name that identifies the
volume as part of the 3-site consistency group. The preview names are
automatically generated to include the specified base name, the name
of the 3- site consistency group, and an incremental number.
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7. Click Convert.
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8. After the conversion is complete, verify that the HyperSwap
relationship is part of the 3-site consistency group. Select the 3-site
consistency group and verify that the new relationship is displayed in
the list of relationships.

Summary
This white paper provided a basic overview of IBM Spectrum Virtualize 3-Site
Orchestrator solution with HyperSwap and described how to convert an
existing 2-site HyperSwap setup to a 3-site setup using the IBM Spectrum
Virtualize GUI.

Get more information
•

IBM Spectrum Virtualize 3-Site Replication
https://www.redbooks.ibm.com/abstracts/sg248504.html?Open

•

IBM Spectrum Virtualize HyperSwap SAN Implementation and
Design Best Practices
https://www.redbooks.ibm.com/abstracts/redp5597.html?Open
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