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Remote connectivity with
IBM FlashSystem A9000 and
IBM FlashSystem A9000R

Remote system connectivity is the connection between two systems for mirroring or data
migration. This chapter provides the information required for defining and managing remote
target connectivity using IBM Hyper-Scale Manager and the command-line interface (XCLI).

This chapter includes the following sections:

» IBM FlashSystem A9000 and A9000R remote system actions

» Planning
» Using the Hyper-Scale Manager or XCLI for remote mirror

© Copyright IBM Corp. 2017. All rights reserved.



1.1 IBM FlashSystem A9000 and A9000R remote system actions

Remote system actions described in this section are the fundamental building blocks of IBM
FlashSystem A9000 and A9000R remote mirroring solutions and usage scenarios.

1.1.1 Defining the mirroring target

2

To connect two IBM FlashSystem A9000 and A9000R systems for remote mirroring, each
system must be defined to be a mirroring target of the other. This connection and definition
allows for either IBM FlashSystem A9000 or A9000R to become the source, which is needed
for switching roles. A mirroring target is a IBM FlashSystem A9000 or A9000R with volumes
that receive data copied through IBM FlashSystem remote mirroring.

Defining a IBM FlashSystem A9000 or A9000R mirroring target for a IBM FlashSystem
A9000 or A9000R involves giving the target a name and specifying whether Fibre Channel
(FC) or iSCSI protocol is used to copy the data. For a practical illustration, see 1.3.2, “Remote
mirror target configuration through Hyper-Scale Manager” on page 16.

Remote mirroring copies data from a volume on one IBM FlashSystem A9000 or A9000R to a
peer on another IBM FlashSystem A9000 or A9000R (that is, the mirroring target system).
Whereas the basic underlying mirroring relationship is a one-to-one relationship between two
peers, IBM FlashSystem A9000 and A9000R systems can be connected in several ways:

» IBM FlashSystem A9000 and A9000R target configuration: One-to-one

The most typical IBM FlashSystem A9000 and A9000R remote mirroring configuration is a
one-to-one relationship between a local system (production system) and a remote system
(DR system), as shown in Figure 1-1. This configuration is typical where there is a single
production site and a single disaster recovery (DR) site.

Figure 1-1 One-to-one target configuration

During normal remote mirroring operation, one IBM FlashSystem A9000 or A9000R (at
the DR site) is active as a mirroring target. The other IBM FlashSystem A9000 or A9000R
(at the local production site) is active as a mirroring target only when it becomes available
again after an outage and change of roles between the production and the DR site. Data
changes made when production is running on the remote (DR) site are copied back to the
original production site, as shown in Figure 1-2 on page 3.

IBM FlashSystem A9000 and A9000R Replication Solutions



Figure 1-2 Copying changes back to production

In a configuration with two identically provisioned sites, production might be periodically
switched from one site to another as part of normal operation. The IBM FlashSystem
A9000 or A9000R system that is the active mirroring target is switched at the same time.
The mirror_switch_roles command allows for switching roles in both synchronous and
asynchronous mirroring. There are special requirements for doing so with asynchronous
mirroring.

IBM FlashSystem A9000 and A9000R target configuration: Synchronous and
asynchronous one-to-one

IBM FlashSystem A9000 and A9000R support both synchronous and asynchronous
mirroring (for different mirror couplings) on the same IBM FlashSystem A9000 or A9000R.
Thus, a single local IBM FlashSystem can have certain volumes synchronously mirrored
to a remote IBM FlashSystem; whereas other volumes are asynchronously mirrored to the
same remote IBM FlashSystem A9000 or A9000R, as shown in Figure 1-3. Highly
response-time-sensitive volumes can be asynchronously mirrored and less
response-time-sensitive volumes can be synchronously mirrored to a single remote IBM
FlashSystem A9000 or A9000R.

Figure 1-3 Synchronous and asynchronous peers

Chapter 1. Remote connectivity with IBM FlashSystem A9000 and IBM FlashSystem A9000R 3
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IBM FlashSystem A9000 and A9000R target configuration: Fan-out

A single local (production) IBM FlashSystem A9000 or A9000R can be connected to two
remote (DR) IBM FlashSystem A9000s or A9000Rs in a fan-out configuration, as shown in
Figure 1-4. Both remote systems can be at the same location, or each of the targets can
be at a different location. Certain volumes on the local system are copied to one remote
system, and other volumes on the same local IBM FlashSystem A9000 or A9000R are
copied to a different remote IBM FlashSystem A9000 or A9000R. This configuration can
be used when each system at the DR site has less available capacity than the system at
the local site.

Target 1

Primary
Source

Target 2

Figure 1-4 Fan-out target configuration

IBM FlashSystem A9000 and A9000R target configuration: Synchronous and
asynchronous fan-out

IBM FlashSystem A9000 and A9000R support both synchronous and asynchronous
mirroring (for different mirror couplings) on the same IBM FlashSystem A9000 or A9000R.
Thus, a single local IBM FlashSystem A9000 or A9000R can have certain volumes
synchronously mirrored to a remote IBM FlashSystem A9000 or A9000R at a metro
distance; whereas other volumes are asynchronously mirrored to a remote system at a
global distance, as shown in Figure 1-5 on page 5. This configuration can be used when
higher priority data is synchronously mirrored to another system within the metro area,
and lower priority data is asynchronously mirrored to a system within or outside the metro
area.

IBM FlashSystem A9000 and A9000R Replication Solutions



Source Target
]

Figure 1-5 Synchronous and asynchronous fan-out

IBM FlashSystem A9000s or A9000R target configuration: Fan-in

Two, or more, local IBM FlashSystem A9000s or A9000Rs can have peers mirrored to a
single remote IBM FlashSystem A9000 or A9000R in a fan-in configuration, as shown in
Figure 1-6. This configuration must be evaluated carefully and used with caution because
there is a risk of overloading the single remote system, affecting performance.

Source 1

Source 2

Figure 1-6 Fan-in configuration

Chapter 1. Remote connectivity with IBM FlashSystem A9000 and IBM FlashSystem A9000R

5



This configuration can be used in situations where there is a single DR data center
supporting multiple production data centers. It can also be used when multiple IBM
FlashSystem A9000s or A9000Rs are mirrored to a single IBM FlashSystem A9000 or
A9000R at a service provider.

» IBM FlashSystem A9000 and A9000R target configuration: Bidirectional

Two different IBM FlashSystem A9000 or A9000Rs can have different volumes mirrored in
a bidirectional configuration, as shown in Figure 1-7. This configuration can be used for
situations where there are two active production sites and each site provides a DR
solution for the other. Each IBM FlashSystem A9000 or A9000R is active as a production
system for certain peers and as a mirroring target for other peers.

Source

Target Source

Figure 1-7 Bidirectional configuration

1.1.2 Connecting mirroring ports

6

After defining remote mirroring targets, one-to-one connections must be made between ports
on each IBM FlashSystem A9000 or A9000R. For a description of these actions using the
Hyper-Scale Manager or the XCLI, see 1.3, “Using the Hyper-Scale Manager or XCLI for
remote mirror” on page 9.

» FC ports

For the IBM FlashSystem A9000 and A9000R FC ports, connections are unidirectional.
An example is a connection from an initiator port (Grid Controller Port 4 configured as an
FC initiator by default) on the source IBM FlashSystem to a target port (typically Grid
Controller Port 2) on the target IBM FlashSystem. Use a minimum of four connections (two
connections in each direction, from ports in different grid controllers, using a total of eight
ports) to provide availability protection. See Figure 1-8 on page 7.

In Figure 1-8, the solid lines represent mirroring connections that are used during normal
operation (the mirroring target system is on the right). The dotted lines represent mirroring
connections that are used when production is running at the disaster recovery site and
changes are being copied back to the original production site (the mirroring target is on the
left). IBM FlashSystem A9000 and A9000R FC ports can be easily and dynamically
configured as initiator or target ports.

IBM FlashSystem A9000 and A9000R Replication Solutions



Figure 1-8 Connecting A9000 and A9000R mirroring ports (FC connections)

Note: Each Grid Controller in the IBM FlashSystem A9000 and A9000R is configured
with interface ports. Figure 1-9 shows the rear view of a Grid Controller with feature
code 5001 (4 x 16 Gb FC ports + 2 x 10 GbE iSCSI ports. All Grid Controllers in a IBM
FlashSystem A9000 or A9000R have to be the same feature code.

16 Gb FC
Figure 1-9 Grid Controller with feature code 5001

iISCSI ports
For iSCSI ports, connections are bidirectional.

Important: If the IP network includes firewalls between the mirrored IBM FlashSystem
A9000s and A9000Rs, TCP port 3260 (iSCSI) must be open within firewalls so that
iISCSI replication can work.

Use a minimum of two connections, with each of these ports in a different grid controller,
using a total of four ports to provide redundancy. In Figure 1-10 on page 8, during normal
operation, the data flow starts from the production system (on the left) and goes towards
the mirroring target system (on the right). The data flow is reversed when production is
running at the disaster recovery site (on the right) and changes are being copied back to
the original production site (the mirroring target is on the left).

Chapter 1. Remote connectivity with IBM FlashSystem A9000 and IBM FlashSystem A9000R 7
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Figure 1-10 Connecting A9000 and A9000R mirroring ports (Ethernet connections)

Note: For asynchronous mirroring over iSCSI links, a reliable, dedicated network must
be available. It requires consistent network bandwidth and a non-shared link.

Figure 1-11 shows the rear view of a Grid Controller with feature code 5002
(4 x 10 GbE iSCSI ports). All Grid Controllers in a IBM FlashSystem A9000 or A9000R
must be the same feature code.

10 GbE

Figure 1-11 Grid Controller with feature code 5002
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1.2 Planning

The most important planning considerations for IBM FlashSystem A9000 and A9000R remote
mirroring are those related to ensuring availability and performance of the mirroring or online
mobility connections between the IBM FlashSystems. Planning for snapshot capacity usage

is also important.

To optimize availability, IBM FlashSystem A9000 and A9000R remote mirroring connections
must be spread across multiple ports, on different system cards, in different grid controllers,
and must be connected to different networks. Minimum network bandwidth requirements
must be maintained to ensure a stable environment. Adequate bandwidth must also be
allocated to ensure that the anticipated amount of changed data can be transported across
the network between IBM FlashSystem A9000s and A9000Rs within the wanted RPO.

Important: Network bandwidths are typically expressed in megabits per second (Mbps),
and disk array bandwidths are expressed in megabytes per second (MBps). Although not
exact, a factor of eight between the two gives an acceptable approximation.

1.3 Using the Hyper-Scale Manager or XCLI for remote mirror

This section illustrates remote-mirroring definition actions through the Hyper-Scale Manager
and the XCLI.

1.3.1 Initial setup

When preparing to set up remote mirroring, consider the following questions:
» Will the paths be configured for FC or for iSCSI?
» Is the port that you want to use configured as an initiator or a target?
— Port 4 default configuration is initiator.
— Port 2 is suggested as the target port for remote mirror links.
— Port designations can be changed if needed.
» How many mirror pairs will be established?
The answer is related to the bandwidth needed between sites.
» How many secondary systems will be used for a single primary?
Remote mirroring can be set up on paths that are SAN-attached FC or iSCSI protocols.

For most disaster recovery solutions, the secondary system is at a geographically remote
site.

The sites are connected using either SAN connectivity with Fibre Channel Protocol (FCP)
or Ethernet with iISCSI.

Reminder: If the IP network includes firewalls between the mirrored IBM FlashSystem
A9000s and A9000Rs, TCP port 3260 must be open within firewalls so that iISCSI
replication can work.

Chapter 1. Remote connectivity with IBM FlashSystem A9000 and IBM FlashSystem A9000R 9
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Bandwidth considerations must be taken into account when planning the infrastructure to
support the remote mirroring implementation. Knowing when the peak write rate occurs for
systems attached to the storage helps with the planning for the number of paths needed to
support the remote mirroring function and any future growth plans.

When the protocol is selected, it is time to determine which ports on the IBM FlashSystem
A9000 or A9000R are used. The port settings are easily displayed using the XCLI session
environment and the fc_port_1ist command for FC or the ipinterface_1ist command for
iISCSI.

There must always be a minimum of two paths configured within remote mirroring for FC
connections, and these paths must be dedicated to remote mirroring. These two paths also
must be considered a set. Generally, FC port 4 and FC port 2 in the desired grid controller are
used for this purpose. For redundancy, extra sets of paths are recommended to be configured
in different grid controllers.

FC paths for remote mirroring have slightly more requirements for setup (versus iSCSI),
which is the method that is described here first.

As Example 1-1 shows in the Role column, each FC port is identified as a target or an
initiator. A target in a remote mirror configuration is the port that receives data from the other
system, whereas an initiator is the port that sends the data. In this example, there are five
initiators configured. Initiators, by default, are configured on 1:FC_Port:X:4 (X is the grid
controller module number). In this example, port 4 on all four grid controller modules is
configured as an initiator, as is port 3 in grid controller module 4.

Example 1-1 The fc_port_list output command

A9000R>>fc_port_Tlist

Component ID Status  Currently Functioning  WWPN Port ID Role
1:FC_Port:1:1 OK yes 5001738051A60110 007EE680  Target
1:FC_Port:1:2 0K yes 5001738051A60111 00011000 Target
1:FC_Port:1:3 0K yes 5001738051A60112 00011400 Target
1:FC_Port:1:4 0K yes 5001738051A60113 00042400 Initiator
1:FC_Port:2:1 0K yes 5001738051A60120  007FC400  Target
1:FC_Port:2:2 0K yes 5001738051A60121 00011100 Target
1:FC_Port:2:3 0K yes 5001738051A60122 00011500 Target
1:FC_Port:2:4 0K yes 5001738051A60123 00042500 Initiator
1:FC_Port:3:1 0K yes 5001738051A60130 00042200 Target
1:FC_Port:3:2 0K yes 5001738051A60131 00011200 Target
1:FC_Port:3:3 0K yes 5001738051A60132  007FC440  Target
1:FC_Port:3:4 0K yes 5001738051A60133 00011600 Initiator
1:FC_Port:4:1 0K yes 5001738051A60140 00042300 Target
1:FC_Port:4:2 0K yes 5001738051A60141 00011300 Target
1:FC_Port:4:3 0K yes 5001738051A60142  007EE6CO  Initiator
1:FC_Port:4:4 0K yes 5001738051A60143 00011700 Initiator
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The iSCSI connections that are shown in Example 1-2 use the ipinterface_list command.
The output is truncated to show only the iISCSI connections that are of interest here; the
command also displays all other Ethernet connections and settings. In this example, four
connections are displayed for iSCSI: one connection in each grid controller module.

Example 1-2 The ipinterface_list command

A9000R>>ipinterface list

Name Type
iSCSI_M1_P1  iSCSI
iSCSI_M2_P1  iSCSI
iSCSI_M3_P1  iSCSI
iSCSI_M4_P1  iSCSI

IP Address

9.155.116.205
9.155.116.206
9.155.116.207
9.155.116.208

Network Mask
255.255.240.0
255.255.240.0
255.255.240.0
255.255.240.0

Default Gateway MTU
9.155.112.1 9000
9.155.112.1 9000
9.155.112.1 9000
9.155.112.1 9000

Module Port
1:Module:1 1
1:Module:2 1
1:Module:3 1
1:Module:4 1

Alternatively, you can query for the existing port settings among the managed IBM
FlashSystem A9000s and A9000Rs by selecting a system in the Hyper-Scale Manager,
followed by selecting the P.Panel spoke in the Hub view on the right (Figure 1-12).

System ~

AS000

I AS000R

Status Hardware Type

Fully Protected
AS000:57TB-SED

Fully Protected
A9000/R:2.8TB-SED

Hosts= (5)

Version

Support

Figure 1-12 Selecting P.Panel spoke from the Hyper-Scale Manager Hub View

After selecting the P.Panel spoke, the ports are displayed below the Hub. Figure 1-13 on
page 12 shows some of the ports for a IBM FlashSystem A9000R (rack system).

Chapter 1. Remote connectivity with IBM FlashSystem A9000 and IBM FlashSystem A9000R 11



FCPORTS
Port (Module 1) Role Status =
1 Target OK (Onling)
Port (Module 1) Role Status =
2 Target OK (Onling)
Port (Module 1) Role Status =
3 Target OK (Online)
Port (Module 1) Role Status -
4 Initiator OK (Online)

ISCSI PORTS
Port (Module 1) IP Intsrface Status =
1 iSCSI_M1_P1 oK
Speed (Mbis) Duplex Mode Link Status
10,000 Full Duplex up
Port (Module 1) IP Interface Status =
2 Not Defined Ready
Speed (Mb/s) Duplex Mode Link Status
N/A UNKNOWN UNKNOWN
Port (Module 2) IP Interface Status -
1 iSCSI_M2_P1 Ready
Speed (Mbfs) Duplex Mode Link Status
0 Half Duplex Down

Figure 1-13 Port listing from the P.Panel spoke in the Hub view (A9000R)

Click the action menu for a specific port and select View/Edit; the output is shown in
Figure 1-14 on page 13. This FC port is configured as a target, as indicated by the radio
button on the right.
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FCPORTS View/Edit FC Port
Port (Maduls 1) Role Status =
1 Target OK (Online)
FC Port Module
1 1
® Enabled O Initiator
O’ Disabled ® Target
Configured Rate (Gbit) Current Rate (Gbit)
Auto g s
Port ID Link Type
1:FC_Paort:1:1 Fabric Direct Attach
WWPN Status
5001738051A60110 OK (Online)

Figure 1-14 FC Port properties displayed with Hyper-Scale Manager

Similar information can be displayed for the iSCSI connections using the Hyper-Scale
Manager, as shown in Figure 1-15 on page 14.

This view can be seen by clicking the action menu for an IP Interface and selecting
View/Update IP Interface (similar to the FC port shown in Figure 1-14). This sequence
displays the same iSCSI definitions that are shown with the XCLI command.
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— . —
View/Update IP Interface
19U FURTS
Delete IP Interface Actions
L —
Port (Module 1} IP Interface Status
1 iSCSI_M1_P1 0K
Speed (Mb/s) Duplex Mode Link Status
10,000 Full Duplex Up
IP Interface - iSCSI
IP Interface Name
iSCSI_M1_P1
Port Module
1 1iMadule:
|Pvd Address Default Gateway
| 9.55.116.208 | o |
Netmask MTU
[ 2852852000 g | oo |

Figure 1-15 iSCSI Port properties displayed with Hyper-Scale Manager

Most commonly, Fibre Channel ports 2 and 4 (target and initiator) from every grid controller
are used for remote mirroring. For example, port 4 in grid controller 3 (initiator) on the local
system is connected to port 2 in grid controller 3 (target) on the remote system.

When setting up a new system, plan for any remote mirroring and reserve these ports for that
purpose. However, different ports can be used if desired or as needed.

If a port role does need changing, you can change the port role with either the XCLI or the
Hyper-Scale Manager.

Use the XCLI fc_port_config command to change a port, as shown in Example 1-3. Using
the output from fc_port_list, you can get the fc_port name to be used in the command,
changing the port role to be either initiator or target, as needed.

Example 1-3 XCLI command to configure a port

A9000R>>fc_port_config fc_port=1:FC_Port:4:3 role=initiator

Command executed successfully.

A9000R>>fc_port_list fcport=1:FC_Port:4:3

Component 1D Status  Currently Functioning  WWPN Port ID Role
1:FC_Port:4:3 0K yes 5001738051A60142  007EE6CO  Initiator
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To perform the same function with the Hyper-Scale Manager, select the desired FC port
action menu as shown in Figure 1-14 on page 13, then click View/Edit FC Port, which
displays the FC port properties as shown in Figure 1-16.

The settings are displayed and the port can be enabled (or disabled), its role defined as target
or initiator, and the speed configured. The options are Auto, 2, 4, 8, and 16 Gbps.

After any changes, click Apply.

R

FC Port Module

3 4
@ Enabled @ Initiator )
O Disabled O Target

Configured Rate (Gbit) Current Rate (Gbit)
Auto [v] 8

Port ID Link Type

1:FC_Port:4:3 Fabric Direct Attach

WWPN Status

5001738051A60142 OK (Online)

Cancel Apply

Figure 1-16 Configure FC port with the Hyper-Scale Manager

Planning for remote mirroring is important when determining how many mirror pairs will exist.
All volumes defined in the system can be mirrored. A single primary system is limited to a
maximum of 10 secondary systems.

Volumes cannot be part of a IBM FlashSystem A9000 Hyper-Scale Mobility online migration
and a remote mirror volume at the same time. Chapter 3, “IBM Hyper-Scale Mobility with IBM
FlashSystem A9000” on page 71 describes Hyper-Scale Mobility.

Similarly, volumes cannot be part of a IBM FlashSystem A9000 or A9000R data migration
and a remote mirror volume at the same time. Data migration information is in Chapter 4,
“Data migration with IBM FlashSystem A9000 and IBM FlashSystem A9000R” on page 103.
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1.3.2 Remote mirror target configuration through Hyper-Scale Manager
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The connections to the target (secondary) IBM FlashSystem A9000 or A9000R must be
defined. The assumption here is that the physical connections and zoning (if using FC) have
already been established. Target configuration is done from the Targets spoke of the Hub
display using the following steps:

1. Add the target system by selecting the Targets spoke from the System Hub display and
clicking the plus sign (+) to ADD a new target, as shown in Figure 1-17.

Hosts (16)

Targets (0) § ) 9 P.Panel
9 J

Support

Systems (0)

°
©

Domains (0)

No
Targets

Figure 1-17 Create target

Important: IBM FlashSystem A9000 does not support using more than one mirroring
target between two systems in a mirroring relation, or in IBM Hyper-Scale Mobility,
because it can compromise the data on the destination.

The Hyper-Scale Manager (assuming it has a connection to the systems involved)
prevents you from defining more than one target between two systems.

Depending on the version that you use, the XCLI might not prevent that action or give
you a warning.

2. Choose the Remote System from the drop-down box, select the Remote Domain, define
the type of connectivity to be used (mirroring or migration) and the protocol (iISCSI or FC),
as shown in Figure 1-18 on page 17.
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TARGETS

Source System

Status: Creating New Gonnectivity Define Connectivity

® Monitored Remote System
O Unmonitored Remote System

Remote System 0

Source Domain

/Global Space/

A9000 AS000R s
i +
Source Domains XIV SVC_test
AS000R

XIV_04_1340008

XIV_PFE02_1340010

TARGET PARAMETERS

“ (@) Migration ® FC

\ @ Mirroring / Online Mobility Q, iscsl
Max Sync Job Rate (MB/s) Wesync Rate (MB/s)
[ 300 | [ 200

Max Initialization Rate (MB/s)

[ 100

Figure 1-18 Target type and protocol

If choosing iSCSI for the target connection, also provide the iISCSI Name. If the target is

monitored by the Hyper-Scale Manager, the iSCSI Name is filled in automatically, as

shown in Figure 1-19.

Source System

AS000

Status: Creating New Connectivity

@® ' Monitored Remote System
O Unmonitored Remote System

Remote System

A9000R [v]

Source Domains +

Remote Domains +

Source Domain =

/Global Space/

Remote Domain

/Global Space/

TARGET PARAMETERS

O Migration
@ Mirroring / Online Mobility

O| FC
® iscsl

ISCEI Name

[ iqn.2005-10.com.xivstorage:01320902 |

Max Sync Job Rate (MB/s)

Max Resync Rate (ME/s)

[ 300 |

[ 300 |

Max Initialization Rate (MB/s)
[ 100 |

Figure 1-19 iSCSI Target Parameters
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3. Optionally, modify the Max Sync Job Rate, Max Resync Rate, and Max Initialization Rate.

IBM FlashSystem A9000 and A9000R allows a user-specifiable maximum rate (in MBps)
for remote mirroring coupling initialization, a different user-specifiable maximum rate for
normal sync jobs, and another for resynchronization.

The initialization rate, sync job rate, and resynchronization rate are specified for each
mirroring target using the XCLI target_config_sync_rates command or through the
Hyper-Scale Manager, as shown in Figure 1-20.

The actual effective initialization or synchronization rate also depends on the number and
speed of connections between the A9000s and A9000Rs. The maximum initialization rate
must be less than or equal to the maximum sync job rate (asynchronous mirroring only),
which must be less than or equal to the maximum resynchronization rate.

Important: In normal mirror operations, the rates are cumulative. For example, if
initialization, synchronous, and asynchronous operations are all active, the amount of
data the A9000 or A9000R attempts to send is the sum of those three values.

The defaults are as follows:

— Maximum initialization rate: 100 MBps
— Maximum sync job: 300 MBps
— Maximum resync rate: 300 MBps

4. Click Apply, as shown in Figure 1-20, to create the new Target.

TARGETS ks

x
Status: Greating New Connectivity Define Connectivity

® ' Monitored Remote System
O Unmonitered Remote System

Source System Remote System
AS000 AQ0DOR [v]
Source Domains L Remote Domains L)
Source Domain = Remote Domain =
/Global Space/ /Global Space/
TARGET PARAMETERS

O Migration ® FC

@ Mirroring / Online Maobility Q. iscsl
Max Sync Job Rate (MB/s) Max Resync Rate (MB/s)

800 800 |

Max Initialization Rate (MB/s)
400

Cancel ‘ Apply “

Figure 1-20 Click Apply to create Target
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5. As shown in Figure 1-21, define connections by clicking Define Connectivity in the
Targets panel to open the detail window, as shown in Figure 1-22.

TARGETS +
Status: Not Defined Define Connectivity
Source System Remote System
A9000 A9000R

Source Domains Remote Domains

Source Domain Remote Domain

/Global Space/ /Global Space/
TARGET PARAMETERS
Migration FC
Mirroring / Online Mobility iSCSl
Max Sync Job Rate (MB/=) Max Resync Rate (MB/s)
800 800

Max Initialization Rate (MB/s)
400

Figure 1-21 Define connectivity

Connections are easily defined by clicking Auto Connect. Remember that for FC ports an
initiator must be connected to a target and the proper zoning must be established for the

connections to be successful.

Connectivity Patch Panel

®
—— 0

—— - ---a-iieeeaaaaas o S—
A9000 ASO00R
2 [ source JRETERY

Auto Connect E Connectivity Details {'\ Disconnect :'

b}
A

Figure 1-22 Define Connectivity Detail Display

When completed, the Source to Target connection in the diagram displayed changes from

a dashed line to a solid line with a check mark, as depicted in Figure 1-23.

©

A9000 A9000R

Figure 1-23 Connectivity Patch Panel after Auto Connect
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6. Click Connectivity Details to open the Connectivity Patch Panel view that shows the
active connections between Source and Target, as shown in Figure 1-24 (FC
connections).

Connectivity Patch Panel o
AQ000 AQ000R
© @
Maodule 3 Maodule 4
O O
O O
O O
O O
Maodule 2 Maodule 3
O O
O O
O O
O O
Maodule 1 Maodule 2
O O
O O
O O
O O

Maodule 1
O
O
O
O

Figure 1-24 Connectivity Patch Panel (FC) in Hyper-Scale Manager

Note: The connectivity shown in Figure 1-24 is an example of FC connections and is
not intended to reflect connectivity best practice.
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Similarly, Figure 1-25 shows the auto-connected Source and Target connections for an
iSCSI-connected mirroring target system.

Connectivity Patch Panel [ x ]
AS000 AS000R
Module 3 Maodule 4
] H
] ]
Module 2 Module 3
l H
l O
Meodule 1 Module 2
] ]
] H

Module 1
[
$2 ]

Figure 1-25 Connectivity Patch Panel (iSCSI) in Hyper-Scale Manager

Note: The connectivity shown in Figure 1-25 is an example of iSCSI connections and is
not intended to reflect best practice connectivity.

Chapter 1. Remote connectivity with IBM FlashSystem A9000 and IBM FlashSystem A9000R 21



To delete the connections between two IBM FlashSystem A9000s or A9000Rs, complete the
following steps:

1. Click Disconnect in the Connectivity Patch Panel display, as shown in Figure 1-26, and
click Apply in the resulting confirmation display.

Connectivity Patch Panel

Auto Connect E Connectivity Details { Dizconnect )

e
©—

o v
A9000 AS000R
3 [ source [RENFRD)

Figure 1-26 Target Connectivity Disconnect

2. From the Targets spoke in the Systems Hub display, click the Actions menu and select
Remove Target, as shown in Figure 1-27. Click Apply in the resulting confirmation display.

Systems (1)
Domains (1)
AS000
Remove Target
View Connectivity Details
Export Connectivity Details
+
Auto Connect
TARGETS
| Actions
Status: Not Defined Define Connectivity
Source System Remote System
A9000 A9000R
Source Domains * Remote Domains *
Source Domain = Remote Domain =
[Global Space/ [Global Space/

Figure 1-27 Remove Target; note links have already been removed
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1.3.3 XCLI examples

The following XCLI commands can be used to configure connectivity between the primary
IBM FlashSystem A9000 or A9000R and the target or secondary IBM FlashSystem A9000 or
A9000R (Example 1-4):

target_define

target_list
target_mirroring_allow
target_config_sync_rates
target_port_add
target_port_list
target_connectivity_define
target_connectivity_list

YyVyVYyVYVYYVYYY

Example 1-4 Define Target XCLI commands
Source:

A9000>>target define target="A9000R" protocol=FC

A9000>>target list

Name SCSI Type Connected Max Initialization Rate Max Resync Rate Max Syncjob Rate
A9000R  FC no 100 300 300
A9000>>target mirroring _allow target=A9000R

A9000>>target config sync rates target="A9000R" max_initialization_rate=400 max_resync_rate=800
max_syncjob_rate=800

A9000>>target list

Name SCSI Type Connected Max Initialization Rate Max Resync Rate Max Syncjob Rate
A9000R FC no 400 800 800
A9000>>target port add target=A9000R fcaddress=5001738051A60142

A9000>>target port add target=A9000R fcaddress=5001738051A60120

A9000>>target port add target=A9000R fcaddress=5001738051A60132

A9000>>target _port Tist

Target Name Port Type Active  WWPN iSCSI Address  iSCSI Port
A9000R FC yes 5001738051A60142 0
A9000R FC yes 5001738051A60120 0
A9000R FC yes 5001738051A60132 0

A9000>>target connectivity define target="A9000R" fcaddress=5001738051A60132
lTocal _port=1:FC Port:1:4

A9000>>target connectivity define target="A9000R" fcaddress=5001738051A60120
Tocal _port=1:FC Port:3:4

A9000>>target connectivity list

Target Name Remote Port FC Port IP Interface Active Up
A9000R 5001738051A60132  1:FC Port:1:4 yes yes
A9000R 5001738051A60120  1:FC Port:3:4 yes yes
Target:

A9000R>>target define target="A9000" protocol=FC system id=22131

Warning: Defining more than one target to the same remote system is not supported, and may
compromise the data on the slave system. Are you sure the remote system is not already defined
as a target? y/n: y

A9000R>>target list

Name SCSI Type Connected Max Initialization Rate Max Resync Rate Max Syncjob
Rate
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A9000 FC no 100 300 300
A9000R>>target mirroring_allow target=A9000

A9000R>>target_config_sync_rates target="A9000" max_initialization_rate=400 max_resync_rate=800
max_syncjob_rate=800

A9000R>>target_Tist

Name SCSI Type Connected Max Initialization Rate Max Resync Rate Max Syncjob
Rate
A9000 FC no 400 800 800

A9000R>>target mirroring_allow target=A9000
A9000R>>target_port_add target="A9000" fcaddress=5001738056730133
A9000R>>target_port_add target="A9000" fcaddress=5001738056730131
A9000R>>target_port_add target="A9000" fcaddress=5001738056730113
A9000R>>target_port_Tist

Target Name Port Type Active  WWPN iSCSI Address  iSCSI Port
A9000 FC yes 5001738056730133 0
A9000 FC yes 5001738056730131 0
A9000 FC yes 5001738056730113 0

A9000R>>target_connectivity define target="A9000" fcaddress=5001738056730131
Tocal_port=1:FC_Port:4:3

A9000R>>target_connectivity_list

Target Name Remote Port FC Port IP Interface Active Up
A9000 5001738056730131  1:FC_Port:4:3 yes yes

Similarly, the XCLI target_connectivity_delete, target_port_delete, and target_delete
commands can be used to delete the connectivity between the primary IBM FlashSystem
A9000 or A9000R and the secondary IBM FlashSystem A9000 or A9000R, as shown in
Example 1-5.

Example 1-5 Delete Target XCLI commands

Source:

A9000>>target_connectivity delete target="A9000R" fcaddress=5001738051A60132 local_port=1:FC_Port:1:4
A9000>>target_connectivity delete target="A9000R" fcaddress=5001738051A60120 local_port=1:FC_Port:3:4
A9000>>target_port_delete target="A9000R" fcaddress=5001738051A60142
A9000>>target_port_delete target="A9000R" fcaddress=5001738051A60120
A9000>>target_port_delete target="A9000R" fcaddress=5001738051A60132

A9000>>target_delete target="A9000R"

Target:
A9000R>>target_connectivity_delete target="A9000" fcaddress=5001738056730131 Tocal_port=1:FC_Port:4:3

A9000R>>target_port_delete target="A9000" fcaddress=5001738056730133
A9000R>>target_port_delete target="A9000" fcaddress=5001738056730131
A9000R>>target_port_delete target="A9000" fcaddress=5001738056730113
A9000R>>target_delete target="A9000"
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Remote mirroring with
IBM FlashSystem A9000 and
IBM FlashSystem A9000R

The remote mirroring function provides a real-time copy between two or more IBM
FlashSystem A9000 and A9000R systems. This feature provides a method to protect data
from site failures.

This chapter includes the following sections:

Mirroring Overview

Boundaries

Mirroring schemes

Remote mirroring usage

Remote mirroring scenarios

Defining volume and consistency group mirroring
Migrating data using remote mirroring
Recovering from a site failure

Deleting mirror coupling definitions
Recovery from a temporary site outage
Temporary deactivation of mirroring

VVYVYYVYYVYVYVYVYYY
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2.1 Mirroring Overview

26

Mirroring creates a set of consistent data that can be used when there are problems with the
production volumes. It can also be used for other purposes such as testing and backup on the
remote site using snapshots of consistent data.

Remote mirroring is independent of applications and operating systems, and does not require
host-processor cycle usage.

Remote mirroring can be a synchronous copy solution where a write operation is completed

on both copies (local and remote sites) before an acknowledgment is returned to the host that
issued the write. This type of remote mirroring is typically used for geographically close sites
to minimize the effect of I/O delays, which are proportional to the distance between the sites.

Remote mirroring can also be an asynchronous solution. This is where consistent sets of data
are copied to the remote location at predefined intervals at the same time the host I1/0
operations are acknowledged directly after they are written on the primary site alone. This
configuration is typically used for longer distances between sites.

A reliable, dedicated network is preferred for mirroring. Links can be shared, but require
available and consistent network bandwidth. The specified minimum bandwidth (50 Mbps
for iISCSI) is a functional minimum and might not meet the replication speed that is required
for a customer environment and workload.

Also, minimum bandwidths are not time-averaged, as typically reported by network
monitoring packages; they are instantaneous, constant requirements, typically achievable
only through network quality of service (QoS).

Unless otherwise noted, this chapter describes the basic concepts, functions, and terms that
are common to both synchronous and asynchronous mirroring available with IBM
FlashSystem A9000 and A9000R.

The following list defines the mirroring-related terms used in this document:

» Local site: This site consists of the primary storage system and the servers running
applications that are stored on that storage system.

» Remote site: This site holds the mirror copy of the data and, usually, also has standby
servers. A remote site can become the active production site using a consistent data copy.

» Primary: This denotes the IBM FlashSystem A9000 and A9000R used for production,
during typical business routines, to serve hosts and have its data replicated to a
secondary IBM FlashSystem A9000 and A9000R. You might also refer to it as the source
system.

» Secondary. This denotes the system used during normal circumstances to act as the
mirror (backup) for the primary. You might also refer to it as the destination system.

» Consistency group (CG): This is a set of related volumes on a single system that are
treated as one logical unit. Thus, all CG data reflects correctly ordered writes across all
respective volumes within the CGs. Consistency groups are supported within remote
mirroring.

» Coupling: This is the pairing of volumes or CGs to form a mirror relationship between the
source of a replication and its destination (target).
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Peer: This is one side of a coupling. It can be either a volume or a consistency group.
However, peers must be of the same type (that is, both volumes or both CGs). Whenever a
coupling is defined, a role is specified for each peer. One peer is designated as the source
and the other peer is designated as the destination (target).

Role: This denotes the actual role that the peer is fulfilling:

— Source: A role that indicates that the peer serves host requests and acts as the source
for replication.

— Destination: A role that indicates that the peer does not serve host write requests (it
can be used in read-only mode) and acts as the target for replication.

Changing a peer’s role might be necessary after the peer is recovered from a site or
system, or due to a link failure or disruption.

Sync job: This applies to asynchronous mirroring only. It denotes a synchronization
procedure run by the source at user-configured intervals corresponding to the
asynchronous mirroring definition; or, it is run upon manual execution of the XCLI
command mirror_create_snapshot, which is also used for synchronous mirroring, but not
as part of a scheduled job. The resulting job is referred to as snapshot mirror sync job, ad
hoc sync job, or manual sync job in contrast with a scheduled sync job. The sync job
entails synchronization of data updates recorded on the source since the creation time of
the most-recent snapshot that was successfully synchronized.

Offline initialization (offline init): A mechanism whereby IBM FlashSystem A9000 and
A9000R, using HASH values, compares respective source and target 64 KB data blocks
and copies over only the parts that have different data. Offline initialization expedites the
synchronization of mirror pairs that are known to be inherently similar (for example, when
an asynchronous pair is changed to a synchronous pair).

This feature of IBM FlashSystem A9000 and A9000R can be used when the data links do
not have adequate speed or capacity to transmit the entire volume in a timely fashion. In
that case, the pair is first created when the systems are at close proximity and can use fast
links. Then, when the storage system that hosts the remote mirror is placed at its final
physical destination, only the changed data since those volumes were identical must be
copied over the wire.

Asynchronous schedule interval: This applies only to asynchronous mirroring. It
represents how often the source automatically runs a new sync job. The default interval
and the minimum possible is 20 seconds.

Recovery point objective (RPO): The RPO is a setting that is applicable to asynchronous
mirroring. It represents an objective set by the user, implying the maximal time difference
considered acceptable between the mirror peers (the actual difference between mirror
peers can be shorter or longer than the RPO set).

An RPO of zero indicates that no difference between the mirror peers can be tolerated,
and that implies that sync mirroring is required. An RPO that is greater than zero indicates
that the replicated volume is less current or lags somewhat behind the source volume. In
this case, there is a potential for certain transactions that have been run against the
production volume to be rerun when applications start to use the replicated volume.

For asynchronous mirroring, the required RPO is user-specified. The storage system then
reports effective RPO and compares it to the required RPO.

Connectivity, bandwidth, and distance between the systems directly impact RPO. More
connectivity, greater bandwidth, and less distance typically enable a lower RPO.
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2.1.1 Remote mirroring modes
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As mentioned earlier, IBM FlashSystem A9000 and A9000R supports both synchronous
mirroring and asynchronous mirroring:

» Synchronous mirroring

Synchronous mirroring is designed to accommodate a requirement for zero RPO.

To ensure that data is also written to the secondary system (destination role), an
acknowledgment of the write operation to the host is issued only after the data is written to
both storage systems. This ensures that mirroring peers always contain the same data. A
write acknowledgment is returned to the host only after the write data has been cached by
the IBM FlashSystem A9000 and A9000R systems at each site. This is depicted in
Figure 2-1.

Host Server

w
4 ~
1. Host write to source (data

placed in cache of 3 grid
controllers)

2. Source replicates to target
system (data placed in cache ~ Local System Remote System

of 3 grid controllers) (Source) (Target)
3. Target system acknowledges
write complete to source

4. Source acknowledges write
complete to application

Figure 2-1  Synchronous mirroring

Host read operations are provisioned by the primary (source role), whereas writing is
handled at the primary (source role) and replicated to the secondary systems.

Asynchronous mirroring

Asynchronous mirroring is designed to provide a consistent replica of data on a target
peer through timely replication of data changes recorded on a source peer.

Asynchronous mirroring uses the snapshot function, which creates a point-in-time image.
In asynchronous mirroring, successive snapshots (point-in-time images) are made and
used to create consistent data on the destination peers. The system sync job copies the
data corresponding to the differences between two designated snapshots on the source
(most-recent and last-replicated).
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For asynchronous mirroring, acknowledgment of write complete is returned to the
application as soon as the write data is received at the local storage system, as shown in
Figure 2-2.
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Figure 2-2 Asynchronous mirroring

The data replicated between two IBM FlashSystem A9000 and A9000R systems is non-data
reduced. IBM FlashSystem A9000 and A9000R data reduction is inside one system only.

2.2 Boundaries

IBM FlashSystem A9000 and A9000R have the following boundaries or limitations:

>

Maximum remote systems: The maximum number of remote systems that can be
attached to a single primary is 10, with a maximum number of 32 ports on the target.

Number of remote mirrors: The combined number of source and destination volumes
(including in mirrored CG) cannot exceed 1536.

Distance: Distance is limited only by the response time of the medium used. Use
asynchronous mirroring when the distance causes unacceptable delays to the host I/O in
synchronous mode.

Consistency groups are supported within remote mirroring. The maximum number of
consistency groups is 512.

Snapshots: Snapshots are allowed with either the primary or secondary volumes without
stopping the mirror. There are also special-purpose snapshots that are used in the
mirroring process. Space must be available in the storage pool for snapshots.

Source and destination peers cannot be the target of a copy operation and cannot be
restored from a snapshot. Peers cannot be deleted or formatted without deleting the
coupling first.

Asynchronous volumes cannot be resized when mirroring is active.
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2.3 Mirroring schemes
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Mirroring, whether synchronous or asynchronous, requires two or more IBM FlashSystem
A9000 and A9000R systems. The source system can be IBM FlashSystem A9000 or
A9000R. The target system can be IBM FlashSystem A9000 or A9000R. Any combination of
IBM FlashSystem A9000 and IBM FlashSystem A9000R is possible for mirroring.

The source and target of the asynchronous mirroring can be at the same site and form a local
mirroring, or they can be at different sites and facilitate a disaster recovery plan. Figure 2-3
shows how peers can be spread across multiple storage systems and sites. Any system that
is depicted can be an IBM FlashSystem A9000 and A9000R.

Replication Scheme SystomE

System B
System A

Mirrored CG:'

Source

Mirrored c6L__]
Destination ]

System D

System C

Figure 2-3 Mirroring replication schemes

A system can be connected to up to 10 other IBM FlashSystem A9000 and A9000R targets
for mirroring purposes. Any system can be used simultaneously as replication source and
replication target (for different volumes).

In a bidirectional configuration, a system concurrently functions as the replication source
(source) for one or more couplings, and as the replication target (destination) for other
couplings. Figure 2-3 illustrates possible schemes for how mirroring can be configured.
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Figure 2-4 shows connectivity among systems and groups of systems, as shown in the
Hyper-Scale Manager GUI.

m System Connectivity

Systems (1}

Domains (1)

TARGETS +

Status: Connected View Connectivity

Source System Remuote System
A9000 A9000R

Figure 2-4 Connectivity among systems and group of systems in Hyper-Scale Manager

Figure 2-4 shows the target information. The target systems are listed below the TARGETS
header in the Hyper-Scale Manager GUI. In this example, there is one target system. The
names of the source system and the target system are shown. The remote system is the
target system.

2.3.1 Peer designations and roles

A peer (volume or consistency group) is assigned either a source or a destination role when
the mirror is defined. By default, in a new mirror definition, the location of the source denotes
the primary system, and the target denotes the secondary system. An active mirror must
have exactly one primary and exactly one secondary.

Important: A single system can contain both source volumes and consistency groups
(mirroring to another system) and destination volumes and consistency groups (mirroring
from another system). Peers in a source role and peers in a destination role on the same
system must belong to different mirror couplings.

The various mirroring role status options are as follows:

» Designations:
— Primary: The designation of the source peer, which is initially assigned the source role.
— Secondary: The designation of the target peer, which initially plays the destination role.
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» Role status:

— Source: Denotes the peer with the source data in a mirror coupling. Such peers serve
host requests and are the source for synchronization updates to the destination peer.
Destination and source roles can be switched by using the mirror_switch_roles
command if the status is synchronized for synchronous mirror and it is in an RPO_OK
state for an asynchronous mirror. For both synchronous and asynchronous mirroring,
the source can be changed (mirror_change_role command) to a destination if the
status is inactive.

— Destination: Denotes the target peer in a mirror. Such peers do not serve host write
requests and accept synchronization updates from a corresponding source. A
destination logical unit number (LUN) can be accessed in read-only mode by a host.

Consistency group (CG) within a IBM FlashSystem A9000 and A9000R

With mirroring (synchronous or asynchronous), the major reason for consistency groups is to
handle many mirror pairs as a group (mirrored volumes are consistent). Instead of dealing
with many mirror pairs individually, consistency groups simplify the handling of those related
pairs.

Important: If your mirrored volumes are in a mirrored consistency group, you cannot do
mirroring operations such as deactivate or change role on a single volume basis. If you
want to do mirroring operations, you must remove the volume from the consistency group.

Mirrored volumes in a consistency group must have the same domain and the same pool.

Consistency groups also play an important role in the recovery process. If mirroring was
suspended (for example, because of complete link failure), data on different destination
volumes at the remote system are consistent. However, when the links are up again and the
resynchronization process is started, data spread across several destination volumes is not
consistent until the source state has reached the synchronized state.

To preserve the consistent state of the destination volumes, the system automatically creates
a snapshot of each destination volume and keeps it until the remote mirror volume pair is
synchronized. In other words, the snapshot is kept until all pairs are synchronized to enable
restoration to the same consistent point in time. If the remote mirror pairs are in a consistency
group, the snapshot is taken for the whole group of destination volumes and the snapshots
are preserved until a/l pairs are synchronized. Then the snapshot is deleted automatically.

2.3.2 Operational procedures
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Mirroring operations involve configuration, initialization, ongoing operation, handling of
communication failures, and role switching activities.

The following list defines the mirroring operation activities:

» Configuration

Local and remote replication peers are defined by an administrator who specifies the
source and destination peers roles. These peers can be volumes or consistency groups.
The secondary peer provides a backup of the primary.

» Initialization

Mirroring operations begin with a source volume that contains data and a formatted
destination volume. The first step is to copy the data from the source volume (or CG) to the
destination volume (or CG). This process is called initialization.
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Initialization is performed one time in the lifetime of a mirror. After it is performed, both
volumes or CGs are considered to be synchronized to a specific point in time. The
completion of initialization marks the first point-in-time that a consistent source replica on
the destination is available. Details of the process differ depending on the mirroring mode
(synchronous or asynchronous).

Offline initialization

Offline initialization operation begins with a source volume that contains data and a
destination volume, which also contains data and is related to this same source. At this
step, only different blocks of data are copied from the source to its destination. Offline
initialization can be run whenever a mirror pair was suspended or when the mirror type
changes from asynchronous to synchronous or by restoring an image (or backup) from the
source volume.

Mirror mode switching

The toggling between synchronous and asynchronous modes implies the deactivation of
the current mirror mode, the deletion of the mirror pair and the respective snapshots on
both ends, and unlocking of the destination mirror. Then the new mode is selected and a
new mirror relationship is created between the peers. Using the offline initialization, only
the new data that was written to the primary since the deletion of the original mirror is
copied over. Thus, the toggling between the two operational modes does not require a full
copy.

Ongoing operation

After the initialization process is complete, normal mirroring operations begin.

In synchronous mirroring, normal ongoing operation means that all data written to the
primary volume or CG is first mirrored to the destination volume or CG. At any point in
time, the source and destination volumes or CGs are identical except for any
unacknowledged (pending) writes.

In asynchronous mirroring, ongoing operation means that data is written to the source
volume or CG, and is replicated to the destination volume or CG at specified intervals.

Monitoring

The storage system effectively monitors the mirror activity and places events in the event
log for error conditions. Alerts can be set up to notify the administrator of such conditions.
You must have set up SNMP trap monitoring tools or email notification to be informed
about abnormal mirroring situations.

Handling of communication failures

Sometimes the communication between the sites might break down. The source
continues to serve host requests as the synchronous mirroring is based on best effort, to
minimize any impact to the host write operations. Upon recovery from a link down incident,
the changed data is copied to the remote site and mirroring is resumed. Events are
generated for link failures.

Role switching

If required, mirror peer roles of the destination and source can be switched. Role switching
is always initiated at the source site. Usually, this is done for maintenance operations or
because of a test drill that verifies the disaster recovery (DR) procedures. Use role
switching cautiously, especially with asynchronous mirroring. When roles are switched for
an asynchronous mirror, data can be lost for an interval up to the RPO time because the
remote site is typically lagging, in time, for a given asynchronous pair.
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Role switching in the case of synchronous mirror is designed so that no data loss occurs.
Use role switching only for cases such as a catastrophic host failure at the source site
when the pairing is intact, but there have been no write operations to the source since the
last sync job was completed.

» Role changing

In a disaster at the primary site, the source peer might fail. To allow read/write access to
the volumes at the remote site, the volume’s role must be changed from destination to
source. A role change changes only the role of the system volumes or CGs to which the
command was addressed. Remote mirror peer volumes or CGs are not changed
automatically. That is why changing roles on both mirror sides if mirroring is to be restored
is important (if possible).

2.3.3 Mirroring status
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The status of a mirror is affected by several factors, such as the links between the IBM
FlashSystem A9000 and A9000R systems or the initialization state.

Link status

The link status reflects the connection from the source to the destination volume or CG. A link
has a direction (from local site to remote or vice versa). A failed link or a failed secondary
system both result in a link error status. The link state is one of the factors determining the
mirror operational status. Links can be in one of the following states:

» Connected: Link is up and is functioning.
» Connectivity Failure

Figure 2-5 depicts how the link status is displayed from the System Connectivity window for a
specific Target System. The status Connected is shown in green letters.

m System Connectivity

Hosts (20)

+

TARGETS +
Status: Connected View Connectivity
Source System Remote System
A9S000 AS000R

Figure 2-5 Red indicates link down, green indicates link up

Figure 2-6 on page 35 depicts how the link status is reflected in the Hyper-Scale Manager
GUI when the Target Connectivity Detalils is selected. (Click View Connectivity for Target
Connectivity Details.)
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Figure 2-6 Connectivity details

If several links (at least two) are in one direction and one link fails, it usually does not affect
mirroring if the bandwidth of the remaining link is high enough to keep up with the data traffic.

Monitoring the link utilization

The mirroring bandwidth of the links must be high enough to cope with the data traffic
generated by the changes on the source volumes. During the planning phase, before setting
up mirroring, monitor the write activity to the local volumes. The bandwidth of the links for
mirroring must be as large as the peak write workload. The physical link between the source
and target might also been used for other traffic. This link between the source and target must
sustain the maximal peak workload of all workload using the link.

Note: Check the physical link utilisation to assure bandwidth capacity for the peak write
workload.

Hyper-Scale Manager Version 5.1 does not show statistics on port level. You can check the
physical link utilization using the SAN components, for example an FC switch for FC
connections. Using the volume view of the Hyper-Scale Manage gives you the current
bandwidth of the selected volumes.

Figure 2-7 on page 36 shows the current write bandwidth of one target volume. The volume
source is on the system A9000R and the target volume is on system A9000.

Chapter 2. Remote mirroring with IBM FlashSystem A9000 and IBM FlashSystem A9000R 35



m Mame Contains _iscsi VOIR (%) | # | Click here to adjust filtter

M 1 selected out of 2 Volumes csv
Volume ~ Volum... Reduction Status Compression ... Written by ... System
WIN_ISCS1_VOIR Deduplicated & C s, C ressed

I e uplicaf ompre: (] ompresse o 5
WIN_ISCSI_VOIR Deduplicated & Co s, Compresse
| _V e Deduplicated & Compre: (] ompressed 009 290008

_ﬂl E_ﬁlulﬁ't}eﬁam ;_“(':'L'.lrrerii Bandmdth Add | Bl Close
150
_ 10 =
: 50
0 — ! ! ! ! ! !
19:09:45 18:30:00 18:30:15 19:30:30 10:3045 18:31:00 19:3115 18:31:30

Figure 2-7 Monitoring bandwidth of the target volume

Mirror operational status
In this section, the mirroring status is defined as either operational or non_operational:

» Mirroring is operational in the following situations:

The activation state is active.

The link is up.

Both peers have different roles (source or destination).
The mirror is active.

» Mirroring is non_operational in the following situations:

— The mirror is inactive.
— The link is in an error state or deactivated (link down).

Synchronous mirroring states

Note: This section applies only to synchronous mirroring.

The synchronization status reflects whether the data of the destination’s volume is identical to
the source’s volume. Because the purpose of the remote mirroring feature is to ensure that
the destination’s volume is an exact copy of the source’s volume, this status indicates whether
this objective is being achieved.
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The following states or statuses are possible:

» Initializing
The first step in remote mirroring is to create a copy of all the data from the source volume
or CG to the destination volume or CG. During this initial copy phase, the status remains
initializing.

» Synchronized (source volume or CG) and consistent (destination volume or CG)

This status indicates that all data that has been written to the source volume or CG has
also been written to the destination volume or CG. Ideally, the source and destination
volumes or CGs must always be synchronized. However, this does not always indicate that
the two volumes are absolutely identical in a disaster. This is because there are situations
when there might be a limited amount of data that was written to one volume, but that was
not yet written to its peer volume. This means that the write operations have not yet been
acknowledged to the respective hosts. Such writes are known as pending writes or data in

flight.
» Unsynchronized (source volume) and inconsistent (destination volume)

After a volume or CG has completed the initializing stage and achieved the synchronized
status, it can become unsynchronized (source) and inconsistent (destination). This occurs
when it is not known whether all the data that has been written to the source volume has
also been written to the destination volume. This status can occur in the following cases:

— The communications link is down and, as a result, certain data might have been written
to the source volume, but was not yet written to the destination volume.

— Secondary system is down. This is similar to communication link errors because in this
state the Primary system is updated, whereas the secondary system is not.

— Remote mirroring is deactivated. As a result, certain data might have been written to
the source volume and not to the secondary volume.

The system tracks the partitions that have been modified on the source volumes. When the
link is operational again or the remote mirroring is reactivated, these changed partitions are
sent to the remote system and applied to the respective destination’s volumes.

Asynchronous mirroring states

Note: This section applies only to asynchronous mirroring.

The mirror state can be either inactive or initializing:

» Inactive: The synchronization process is disabled. It is possible to delete a mirror in this
state.

» Initializing: The initial copy is not done. Synchronization does not start until the
initialization completes. The mirror cannot be deleted during this state.

Important: In cases of an unstable data link, it is possible for the initialization to restart. In
this case, the progress bar returns to the left side of the display. This does not mean that
the initialization is starting again from the beginning. On the restart of a mirror initialization,
the initialization resumes where it left off, and the progress bar displays the percent
complete of the remaining data to copy, not the percentage of the full volume.
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When initialization is complete, the synchronization process is enabled. Then, it is
possible to run sync jobs and copy data between source and destination. Synchronization
states are as follows:

» RPO_OK: Synchronization completed within the specified sync job interval time (RPO).

» RPO_Lagging: Synchronization completed but took longer that the specified interval
time (RPO).

2.4 Remote mirroring usage

Remote mirroring solutions can be used to address multiple types of failures and planned
outages. The failure scenarios vary. They can be a result of events that affect a single system.
The failure can stem from events that affect an entire data center or campus. Worse, they can
be caused by events that affect a whole geographical region.

Figure 2-8 shows recovery plan solutions that provide protection from single-system failures,
local disasters, and regional disasters.

Remote Mirroring

Local Disaster Regional Disasters

« Terrorist Attacks « Electric grid failures
* Human Error « Natural disasters
. . « HVAC failures - Floods
Single System F_aﬂufe « Power failures - Hurricanes
+ Component failures « Building Fire - Earthquakes

+ Single system failures « Architectural failures

« Planned Maintenance

Metro Distance Recovery Global Distance Recovery

High Availability

Figure 2-8 Disaster recovery protection levels

Several configurations are possible:
» Single-site high-availability remote mirroring configuration

Protection for the event of a failure or planned outage of a system (single-system failure)
can be provided by a zero-distance high-availability (HA) solution including another
storage system in the same location (zero distance). Typical usage of this configuration is
a synchronous mirroring solution that is part of a high-availability clustering solution that
includes both servers and storage systems.
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Figure 2-9 shows a single-site high-availability configuration where both systems are in
the same data center.

Figure 2-9 Single site HA configuration

Metro region remote mirroring configuration

Protection during a failure or planned outage of an entire location (local disaster) can be
provided by a metro distance disaster recovery solution, including another system in a
different location within a metro region. The two systems might be in different buildings on
a corporate campus or in different buildings within the same city (typically up to
approximately 100 km apart). IBM FlashSystem A9000 and A9000R deliver the lowest
response time to the host. The added latency due to the distance of the mirrored systems
must be tolerated by the host if using synchronous mirroring.

Note: The SAN infrastructure must be able to sustain the micro latency of IBM
FlashSystem A9000 and a9000R.

Typical usage of this configuration is a synchronous mirroring solution. Figure 2-10 shows
a metro region disaster recovery configuration.
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Figure 2-10 Metro region disaster recovery configuration
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» Out-of-region remote mirroring configuration

Protection during a failure or planned outage of an entire geographic region (regional
disaster) can be provided by a global distance disaster recovery solution including another
system in a different location outside the metro region. The two locations might be
separated by up to a global distance. Typical usage of this configuration is an
asynchronous mirroring solution. Figure 2-11 shows an out-of-region disaster recovery
configuration.

Figure 2-11 Out-of-region disaster recovery configuration

2.4.1 Using snapshots
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Snapshots can be used with remote mirroring to provide copies of production data for
business or IT purposes. Moreover, when used with remote mirroring, snapshots provide
protection against data corruption. Like any continuous or near-continuous remote mirroring
solution, remote mirroring cannot protect against software data corruption because the
corrupted data is copied as part of the remote mirroring solution. However, the snapshot
function provides a point-in-time image that can be used for a rapid recovery if software data
corruption occurs after the snapshot was taken. The snapshot can be used in combination
with remote mirroring, as illustrated in Figure 2-12.

Remote Mirroring
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Figure 2-12 Combining snapshots with remote mirroring
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Recovery using a snapshot requires deletion and re-creation of the mirror.
» Snapshot (within a single system)

Protection for the event of software data corruption can be provided by restoring the
volume to a healthy point-in-time snapshot. The snapshot can be backed up if needed.

» Local snapshot plus remote mirroring configuration

A snapshot of the production (local) volume can be used in addition to remote mirroring of
the production volume when protection from logical data corruption is required in addition
to protection against failures and disasters. The extra snapshot of the production volume
provides a quick restoration to recover from data corruption. An extra snapshot of the
production (local) volume can also be used for other business or IT purposes such as
reporting, data mining, development, and testing.

Figure 2-13 shows a local snapshot plus remote mirroring configuration.

Figure 2-13 Local snapshot plus remote mirroring configuration

» Remote snapshot plus remote mirroring configuration

A snapshot of the consistent replicated data at the remote site can be used in addition to
remote mirroring to provide an extra consistent copy of data. This copy can be used for
business purposes such as data mining, reporting, and for IT purposes, such as remote
backup to tape or development, test, and quality assurance. Figure 2-14 shows a remote
snapshot plus remote mirroring configuration.

Figure 2-14 Remote snapshot plus remote mirroring configuration
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2.5 Remote mirroring scenarios

The following sections show the basic steps used to set up mirrored volumes and mirrored
consistency groups. This section includes these topics:

Defining volume and consistency group mirroring
Migrating data using remote mirroring
Recovering from a site failure

Deleting mirror coupling definitions

Recovery from a temporary site outage
Temporary deactivation of mirroring

yVyVYyVvYyYVvYyy

The remote mirroring setup is described in 1.3, “Using the Hyper-Scale Manager or XCLI for
remote mirror” on page 9.

2.6 Defining volume and consistency group mirroring

The two peers in the mirror can be either two volumes (volume peers) or two consistency
groups (CG peers).

Each of the two peers in the mirroring relationship is given a designation and a role. The
designation indicates the original or normal function of each of the two peers: Primary or
secondary. The peer designation does not change with operational actions or commands. If
necessary, the peer designation can be changed by explicit user command or action.

The role of a peer indicates its current operational function (either source or destination). The
operational role of a peer can change as the result of user commands or actions. Peer roles
typically change during DR testing or a true disaster recovery and production site switch.

When a mirror coupling is created, the first peer specified is the source for data to be
replicated to the target system, so it is given the primary designation and the source role. The
first peer can be, for example, the volumes or consistency group (CG) at site 1, as shown in
Figure 2-15 on page 43.

Important: A consistency group to be mirrored must not contain any volumes when the
CG coupling is defined, or the coupling will not allow it to be defined.

The second peer specified (or automatically created by the storage system) when the
mirroring coupling is created is the target of data replication, so it is given the secondary
designation and the destination role.

2.6.1 Defining synchronous volume mirroring
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Select the volumes in the Volume view and select Mirror in the Hub view, as shown in
Figure 2-15 on page 43.

Then add the mirroring for the volumes. The target volumes is created automatically when
two or more volumes are selected for mirroring. When setting up a mirror for one volume, you
can select the destination volume name and decide if a new volume is created or an existing
volume is used.
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Figure 2-15 Selecting volumes for mirroring

Figure 2-16 shows the parameters for synchronous mirroring.
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Figure 2-16 Volume mirror parameters
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Click Apply to establish the volume mirrors. Because Activation State: Active is selected,
the synchronization starts immediately, as shown in Figure 2-17.

m 2 Volumes' Mirroring

3 _;; @\} Migration (0)

-"”Ef Ef} Online Mokility (0)

Mirroring status: Initializing e

Remote System
A9000

Remote Volume

2 volumes

= Sync
Async

% Activation State: Active
Activation State: Inactive

Figure 2-17 Mirroring status

You can check the mirroring initialization progress in the Volume pane. One volume after the
other is synchronized. You can change the listing header to show the mirror status.

Figure 2-18 shows only the target volumes. Volumes PB_DB_001 to PB_DB_005 are
synchronized. Volumes PB_DB_006 and PB_DB_007 are initializing. The target volumes are

locked.

EEE tameContains P8 ® | in SystemName ExactMatch A9000 () ¢ Click here to adjust fiter

MM 1selected out of 8 Volumes
Volume ~ Volume Size Mirror Status Locked Link Status Mirror Role System
PE_DE_001 161GB Synchronized ‘Yes Connected Destination AQ000
P8_DB_002 161G8 Synchronized ‘Yes Connected Destination A2000
P8_DB_003 161GB Synchronized ‘Yes Connected Destination A2000
P8_DB_004 161GB Synchronized ‘Yes Connected Destination A2000
P8_DB_005 161G8 Synchronized Yes Connected Destination AQ000
P&_DB_006 161GB Initializing ‘Yes Connected Destination A2000
P8_DB_007 161GB Initializing Yes Connected Destination A9000

Figure 2-18 Mirroring progress
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You can check the initializing status of one volume by selecting the mirror information of a
volume, as shown in Figure 2-19.

Systems (1)

Mirroring status: Initializing (21%) (i ]

Figure 2-19 Initializing status of one mirrored volume

After synchronizing is completed, the status Synchronized is shown, as depicted in
Figure 2-20.

m 2 Volumes' Mirroring
QoS ()

DO e
3 o 1 @ Ce)
-

% _é @¢ 1 Migration (0)
"% =) Online Mobilty (0)

Mirroring status: Synchronized a

Remote System
£
Remote Volume
Zuanes
= Sync
Async

% Activation State: Active
Activation State: Inactive

Figure 2-20 Volume mirror state synchronized

When a mirror coupling is first activated, all actual data on the source is either copied to the
destination (normal initialization) or verified to be on the destination, and only changed data is
copied (offline initialization). This process is referred to as initialization. Remote mirroring
copies volume identification information (that is, physical volume ID/PVID) and any actual
data on the volumes. Space that has not been used is not copied.

Initialization might take a significant amount of time if a large amount of data exists on the
source when a mirror coupling is activated. As discussed earlier, the rate for this initial copy of
data can be specified by the user as described in “Using the Hyper-Scale Manager or XCLI
for remote mirror” on page 9. The speed of this initial copy of data is also affected by the
connectivity and bandwidth (number of links and link speed) between the primary and
secondary systems.
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As an option to remove the impact of distance on initialization, mirroring can be initialized with
the target system installed locally. The target system can then be disconnected after
initialization, shipped to the remote site, reconnected, and the mirroring reactivated.

2.6.2 Defining asynchronous volume mirroring

46

Select the volumes in the Volume view and select Mirror in the Hub view, as shown in
Figure 2-21.

m Name Contains P8 (® | #' Click here to adjust filter ® ﬂ
M 2 selected out of 4 Volumes csv m 2 Volumes' Properties

Volume ~ Volum... Reduction Status Cor

P8_DB_001 161GB Deduplicated & Compressed Con

P8_DB_002 161GB Deduplicated & Compressed Con

P8_DB_003 161GB Deduplicated & Compressed Con CG (0)

P8_DB_004 161GB Deduplicated & Compressed Con

} Migration (0

) Online Mohility (0)

4 Units: GB |v

Name Lock state
Multiple Values Unlocked

Figure 2-21 Selecting volumes for mirroring

Then add the mirroring for the volumes. The target volumes are created automatically when
two or more volumes are selected for mirroring.

When setting up a mirror for one volume, you can select the destination volume name and
decide if a new volume is created or an existing volume is used.

Figure 2-22 on page 47 shows the parameters for asynchronous mirroring. For asynchronous
replication, select Async and enter an RPO time.
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m 2 Volumes' Mirroring

"‘3 E»‘:. Online Mokility (0)

4

Mirroring status: Creating °

Remote System (Not monitored) (%)

| Ago00 [v]
Destination Domain @ (*)

[ /Global Space/ [v]|
Destination Pool (*)

| ITSO_Mirror E|

@ Auto Create Volume Destination Violume
) Choose Existing

<Default Names>

0| Sync
® ' Async

RPO (Seconds) @ (*

®  Automatically set Schedule o

| 600 | O Manually set Schedule

@®  Activation State: Active o ®  Online Init o

O Activation State: Inactive _} Offine Init
N o |

Figure 2-22 Volume asynchronous mirroring settings

You can check the mirroring initialization progress of one volume in the Volume Mirroring
window. Figure 2-23 shows that the volume P8_DB_001 is initialized to 64%.

m Volume Mirroring (Source)

+

Mirroring status: Initializing (64%) @

Destination System
ADODD

Destination Volume
P8_DB_001

* Async

RPO @ Schedule Interval
0:10:00 00:02:00

® Activation State: Active
Activation State: Inactive

Figure 2-23 Volume mirroring initializing
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You can change the listing header to show the mirror status. Figure Figure 2-24 shows the
source and target volumes. The RPO and the effective RPO are shown in this example. The
value RPO OK in the Mirror Status column means that the synchronisation runs within the

defined RPO.

M Mome Contains P8 ® | #| Giick here fo adjust fiter

M 6 Volumes
Volume ~ Volum... Mirror Sync... Remote System Mirror Status Mirror Role RPO Effective RPO Locke
P8_DB_001 161GB Async AQ000R RPOOK Destination 00:10:00 00:01:38 Yes
P8_DB_001 161GB Async AJ000 RPOOK Source 00:10:00 00:01:40 No
P8_DB_002 161G8 Async AJ000R RPOOK Destination 00:10:00 00:01:38 Yes
P8_DB_002 161GB Async A9000 RPOOK Source 00:10:00 00:01:40 No
P8 DB 003 161GB No
Pa NAR 004 1610 Ik

Figure 2-24 Asynchronous mirroring progress

You can check the initializing status of one volume by selecting the mirror information of a
volume, as shown in Figure 2-25.

m Volume Mirroring (Source)

Systems (1)

Volumes (1)

Mirroring status: RPO OK @

Destination System
AS000

Destination Volume

P8_DB_001
Sync
5 Async
RPO & Schedule Interval
0:10:00 00:02:00

Figure 2-25 Mirroring status

In Figure 2-25 the mirroring status is RPO OK. This status means that the mirror
synchronisation meets the defined RPO. You can see the snapshots associated with the
mirrored volumes in the Snapshot view of the Hyper-Scale Manager, as shown in Figure 2-26
on page 49.
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EUELECTO M Name Contains P8 (%) | # | Click here to adjust fitter
MM 6 Snapshots

Snapshot ~ Snaps... Size (D... Deletion Pri... System Source Volume Locked Modified Created

Figure 2-26 Snapshots associated with synchronically mirrored volumes

The Snapshot Properties windows shows the details of the selected snapshot which is the
first line of Figure 2-26, as shown in Figure 2-27.

m Snapshot Properties
Mapping (D0} { 2 | Snapshot Group 0}
g et e
Belanging | @ e

9

3 Units: GB |+
Name Source Volume

[ tast-replicated-P2_DB_001 | P8_DB_001

Maodification Status Deletion Priority

Not Maodified | 0- Golden Snapshot [v]
Size (GB) Size On Disk (GB)

[ 161 | 181

Created (System Time) Created on Source

11/2/16, 12:53 AM 1172716, 12:53 AM

Lock state D

Locked iasieglicated-!a‘la‘lﬂ!ﬂﬂlleﬂ

Figure 2-27 Snapshot detail

2.6.3 Using offline initialization

To avoid the impact of distance on initialization you can use offline initialization. The peers
can be synchronized locally and the DR system moved to its remote site; or, if the target
system is already at a remote location with limited WAN capabilities, you can apply an image
backup of the source volume onto the destination. You can then activate the offline mirroring
initialization. If a backup tape is physically transported to the remote site, it must be a volume
image backup.

The mirror pairing is defined normally, with the addition of specifying the offline init option
when making the definition of the pairing, as shown in Figure 2-28 on page 50. The
destination volume must be entered manually. The activation state is automatically set to
inactive when using the offline init option.

If a remote mirroring configuration is set up when a volume is first created (that is, before any
application data is written to the volume), initialization is fast.
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When a consistency group mirror coupling is created, the CG must be empty so there is no
data movement and the initialization process is fast.

The mirror coupling status at the end of initialization differs for synchronous mirroring and
asynchronous mirroring, but in either case, when initialization is complete, a consistent set of
data exists at the remote site.

Volume Mirrering

Belonging

+

- TG

| A9000R

Destination Domain @ (*)
| /Global Space/

<]

Destination Pool (*)

| ITSO_Mirror_R

O) Auto Create Volume Destination Volume (*)
@®  Choose Existing P8_DB_001

<]

@ Sync
O Async

RPO (Seconds) o 5 Automatically set Schedule o
Manually set Schedule

Activation State: Active Q' Online Init

& Activation State: Inactive ®  Offline Init &

Figure 2-28 Offline init selected

2.6.4 Defining consistency group mirroring

Consistency group mirroring uses one CG on the source system and one CG on the
destination (target) system. Both CGs must be empty, meaning they do not contain any
volume, before defining the CG mirroring.

Select the CG in the CONSISTENCY GROUP view, and select Mirror in the Hub view as
shown in Figure 2-29 on page 51.
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(ool VG 12 edes il # | Click here to adjust fiter

tency Groups

Consistency Group ~

dCG
ITS0_CG_Mimor

I ITSO_CG_Mirror R
ITS0_RE_cg
ITSO_RE_cg2
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W5_ G5 5 CG

Size
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0GB

1GB
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Written Size
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0GB

0Ge

0GB
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0GB

0GB

csv m Consistency Group Properties
System

MV_PFEODZ

A9000 il
A9000R
A3000
A3000
AQ000R
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XV_PFEOZ

T

Name

ITSO CG_Mirror R

Units: GB |v

1D

b9a19400001

0

CG Written Size (GB)

CG Size (GB)
0

Figure 2-29 Setting the consistency group for mirroring

Then add the mirroring for the consistency group. Figure 2-30 shows the parameters for

synchronous mirroring.

m Consistency Group Mirroring

CG(0)

;

Mirroring status: Creating [ ]

Destination System (%

[ienn V]
Consistency Group (¥

[ ITS0_CG_Mirror [v]

@ Sync
O/ Async

RPO (Seconds) @ ® Automatically set Schedule @

Manually set Schedule

@ Activation State: Active o
O Activation State: Inactive

o |

Figure 2-30 Consistency group mirror parameters

Click Apply to establish the volume mirrors. Because there are no volumes in the CGs, the

mirroring status is synchronized, as shown in Figure 2-31 on page 52.
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m Consistency Group Mirroring (Source)

1

Mirroring status: Synchronized e

Figure 2-31 Consistency group mirroring status

2.6.5 Adding a mirrored volume to a mirrored consistency group

52

Before adding a volume to the CG, these prerequisites must be met:
» Volume and CG must be associated with the same source pool and target pool.

» Both volume synchronization status and mirrored CG synchronization status are either
RPO OK for asynchronous mirroring or Synchronized for synchronous mirroring.

» The volume mirroring settings must be identical to those of the CG:

— Mirroring type
— Mirroring role
— Mirroring status
— Mirroring target
— Target pool

To add a mirrored volume to a mirrored consistency group, complete the following two steps:

1. Define the volume mirror from the volume at the source system to the volume at the
destination (target) system with activation state active.

Monitor initialization until it is complete. Volume mirroring initialization must complete
before the mirrored volume can be moved to a mirrored CG.

2. Add the source mirrored volume to the source mirrored consistency group at the source
system. The destination volume is automatically added to the destination consistency
group at the destination system.

After a mirrored volume has completed initialization, the source volume can be added to a
pre-existing mirrored CG. Only mirrored volumes can be added to a mirrored consistency
group. Select a mirrored volume in the Volume view and select Mirror in the Hub view and
add the CG, as shown in Figure 2-32 on page 53.
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m MName ..(®) inSystemName .. (%) # Click hers o adiust filer ® ﬂ

M 1 selected out of 8 Volumes csv m Volume Consistency Group
Volume ~ Velum... Reduction Status 1
I P& DB 001 16168 Deduplicated & Compres... @ |
P8_DB_002 i res..
DB ¢ T Deduplicated & Compres... @
P8_DB_003 6163 Deduplicated & Compres... @
P8_DB_004 i Deduplicated & Compres... @
P8_DB 005 i Deduplicated & Compres... @
P&_DB_006 Deduplicated & Compres..
N 161GB & 5 °
Pg_DB_007 Deduplicated & Compres... @ 4
161G8 . -~
Consistency Group (¥
P8_DB_008 e Deduplicated & Compres... @ | | ITS0_CG_Mirror R [v]
\ | IOPS ftotal) 0 I0PS | Latency (max) 0.00 ms | Bandwidth ftota) 0,00 ME's E Cancel | m

Figure 2-32 Adding a mirrored volume to a mirrored consistency group

Click Apply to add the volume to the chosen consistency group. All volumes have the same
mirrored synchronisation state in a mirrored consistency group. In this example consistency
group the volume mirror is synchronised, therefore all volumes that are added to this
consistency group must be synchronised.

Select the CG in the CONSISTENCY GROUP view and select Volumes in the Hub view, as
shown in Figure 2-33.

[eo g2 efeclo Vil Name Contains [TSO_CG Mimor B (%) ¢ Click here to adjust filtter ®
MM 1selected out of 1 Consistency Group csv m Consistency Group Members
Consistency Group Size Written ... ~ System

I ITSO_CG Mirror R 1,285 GB 1,157GB A9000R

1
Volumes @

8 Volumes

Figure 2-33 Consistency group reference to the mirrored volumes

Select the V, as shown in Figure 2-33, and the mirrored volumes of the mirrored consistency
group are listed, as shown in Figure 2-34 on page 54.
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m Customfitter (&  # ® o

MM & selected out of 8 Volumes csv m 8 Volumes' Properties
Volume ~ Volum... Reduction Status 1 e
P8_DB_001 wicn Deduplicated & Compres... @  { Oo? (0)
P8 DB 002 i s (O
DB wien Deduplicated & Compres... @ L @1
st cefl
P8_DB_003 wicn Deduplicated & Compres... @ H
P8_DB_004 an Deduplicated & Compres... @ ,.é'. G"’:' Migration (0)
P8_DB_005 cn Deduplicated & Compres... @ | o
i b ] k- e
Belonging 7 [==  Online Mobility (0}
P8_DB_006 Deduplicated & Compres... @ | B, = K
161 GB s
Units: GB |v
P8_DB_007 N EE Deduplicated & Compres... @ | T
Name Lock state
P8_DB_008 Deduplicated & Compres... €@ 1 Multiple Values Locked
161GB = §
Written by Host € Stored on System @

Size (GB) Written Capacity (.. Stored (GB)

Figure 2-34 Listing of the mirrored volumes in a mirrored consistency group

A mirrored volume can only be in one mirrored CG. Adding a mirrored volume, which is a
member of a mirrored CG, to another mirrored CG automatically removes the volume from
the previous mirrored CG.

It is also important to realize that in a CG, all volumes have the same role, the same domain,
and the same pool on each site.

All volumes in a CG have the same role. CGs are handled as a single entity, and, in
asynchronous mirroring, a delay in replicating a single volume affects the status of the entire
CG.

2.7 Migrating data using remote mirroring

54

Remote mirroring can be used to migrate data to a newly installed IBM FlashSystem A9000
and A9000R system if the source data is on an IBM FlashSystem A9000 or A9000R system.
This process is basically the same as described in 2.5, “Remote mirroring scenarios” on
page 42:

» Define the target system and IBM FlashSystem A9000 and A9000R connectivity
» Define mirror coupling peer volumes

» Create a mirrored consistency group

» Add volumes to the mirrored consistency group

Adding the volumes to a consistency group is optional but doing so is convenient because
the set of volumes can be treated as a group, simplifying the following processes.

» Wait for synchronization to complete
» Switch the roles of the volumes
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The migrated volumes are then available for Host activity with a backup copy at the original
site. When mirroring is active and synchronized (consistent), the source and destination roles
of mirrored volumes or consistency groups can be switched simultaneously. Role switching is
typical for returning mirroring to the normal direction after changes have been mirrored in the
reverse direction after a production site switch. Role switching is also typical for any planned
production site switch.

Host server write activity and remote mirroring activity must be paused briefly before and
during the role switch. Additionally, in the case of asynchronous mirroring, at least one sync
job must complete before the switch to ensure the expected point-in-time copy of the data
exists. Figure 2-35 shows the action path for switching the role.

(ool pS Vea el e NZl Name Contains [TSO_CG_Mirror () #" | Click here to adjust filtter @
M 1selected out of 2 Consistency Groups csv Consislenl:y Giroup Mirroring (Source)
Consistency Group ~ Size Written Size System Properties > Mirror Consistency Group o
ITSO_CG._Miror 1285 CB 1155C8 AD00D Fuoal, Syskem |
S % : -
I ITSO_CG_Mimor R 1,285GB 1,157GB A9000R I Mg fctheieMeactate
Statistics ¥ Change Role
Members b Switch Role
Snapshot Groups ] Create Mirrored Snapshot
Delete > Ch PO (i ]
o
View Mirroring Connectivity
Delete Mirroring ‘,

Figure 2-35 Selecting a consistency group for switching role

Select Switch Role for the current and new role information.

m Consistency Group Mirroring (Source)

ey

Volumes (8) { (&7 1 Snapshot Group (0)

Consistency Group ITS0_CG_Mirror_R, Source -> Destination
Consistency Group ITS0O_CG_Mirror, Destination -> Source role

Are you sure?

Figure 2-36 Switching the mirroring role

Click Apply to switch the role, as shown in Figure 2-37 on page 56.
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AS000
Consistency Group
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= Sync

Async

% Activation State: Active
Activation State: Inactive

Figure 2-37 Switched roles.

The volumes are now active on the secondary IBM FlashSystem A9000 and A9000R system
and mirroring is active to the original source system. Hosts can now access the volumes at
the secondary site and any changes are mirrored to the original source volumes.

2.8 Recovering from a site failure

56

One of the reasons for remote mirroring is to keep a copy of data in a different location in case
something happens to the source site. In the case of a real disaster, the systems at the local
site might need to be replaced. In such circumstances, the production activity moves to the
remote site and, when the local site is restored, data can be migrated back as described in
2.7, “Migrating data using remote mirroring” on page 54.
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2.8.1 System failure at the local site
Figure 2-38 shows a connectivity failure between the source system and the destination

system. The mirror definitions still exist on the target system and the role of those volumes
can be changed to source.

Connectivity Patch Panel

Auto Connect E Connectivity Details K Disconnect )

o
—©—

o L1

A9000 P A9000R
. P—CE - [ source [REPEY)

Figure 2-38 Local site system failure

Figure 2-39 shows the details of the mirrored volume status after the connectivity between the
source system to the end destination system that failed.

MM 1selected out of 2 Volumes
Volume ~ Volume Size Mirror Status Locked Link Status Mirror Role
P&_DE_001 161GB Unsynchronized (Link ... ‘Yes Disconnected Destination
I P8_DB_001 161GB Unsynchronized (Link ... No Disconnected Source

Figure 2-39 Unsynchronized mirrored volume after link failure
Figure 2-40 on page 58 shows the details of the connectivity between the source and target

system. In this example, all connections between the A9000R (the source system) and the
A9000 (destination system) failed.
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Figure 2-40 Connectivity to the destination site has failed

2.8.2 Changing role of destination volume or CG

The system at the secondary site needs to be prepared to become the production system. To
do this, the role of the target volumes are changed to source volumes, and then host systems
are able to access the last consistent copy of the production data.

When mirroring is active, the destination volume or CG is locked and write access is
prohibited. To allow write access to a destination peer in case of failure or unavailability of the
source, the destination volume role must be changed to the source role. The mirroring status
is unsynchronized.

In unsynchronized state, the switch role function, as shown for a CG in Figure 2-36 on
page 55, is not available. You must use the change role function as shown in Figure 2-41 on
page 59. In this example the role of a mirrored volume is changed.
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Figure 2-41 Changing role of destination volume or CG

Click Apply to change the role of the source volume, as shown in the error message in
Figure 2-42. Only the destination role is changed.

© Finished 1/2 tasks

AS000
.;. Changing mirroring role
AS00D0OR

[®) Changing mirroring role
Remote mirroring is currently active

Figure 2-42 Only destination role is changed to source role

Changing the role of a volume from destination to source allows the volume to be accessed.
In synchronous mirroring, changing the role also starts metadata recording for any changes
that are made to the volume. This metadata can be used for resynchronization (if the new
source volume remains the source when remote mirroring is reactivated). In asynchronous
mirroring, changing a peer's role automatically reverts the peer to its last-replicated snapshot.

The volume on the secondary site has changed its role from destination to source. The
secondary volume is now accessible from a host.
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2.9 Deleting mirror coupling definitions

When a mirror coupling is deleted, all metadata and mirroring definitions are deleted, and the
peers do not have any relationship at all (Figure 2-43 on page 62). However, any volume and
consistency group mirroring snapshots remain on the local and remote systems. To restart
mirroring, you can use offline initialization instead of a full copy of data.

If you want to delete the existing mirroring between two IBM FlashSystem A9000 or A9000R
systems, you must delete the volume or CG mirroring and its mirrored volumes first. In case
the link between the systems is broken, you have to use the XCLI commands on both
systems, as shown in Example 2-1, for a mirrored volume.

Example 2-1 Deleting mirroring

# Deactivate and delete the mirror on the source system
A9000R>>mirror_deactivate vol=P8_DB_001

Warning: Are you sure you want to deactivate mirroring? y/n: y

Command executed successfully.

A9000R>>mirror_delete vol=P8_DB_001

Warning: Are you sure you want to delete this mirroring relationship? y/n: y
Command executed successfully.

# Deactivate and delete the mirror on the destination system
A9000>>mirror_deactivate vol=P8_DB_001

Warning: Are you sure you want to deactivate mirroring? y/n: y

Command executed successfully.

A9000>>mirror_delete vol=P8_DB_001

Warning: Are you sure you want to delete this mirroring relationship? y/n: y
Command executed successfully.

The connectivity can be deleted using XCLI commands, as shown in Example 2-2.

Example 2-2 Mirroring connectivity deletion

# Delete connectivity and ports on the source system

A9000R>>target_connectivity_list

Target Name Remote Port FC Port IP Interface Active Up
A9000 5001738056730131  1:FC_Port:4:3 yes no
A9000 5001738056730113  1:FC_Port:1:3 yes no

A9000R>>target_connectivity_delete target=A9000 fcaddress=5001738056730131
local_port=1:FC_Port:4:3

Command executed successfully.

A9000R>>target_connectivity_delete target=A9000 fcaddress=5001738056730113
local_port=1:FC_Port:1:3

Command executed successfully.

A9000R>>target_port_list

Target Name Port Type Active  WWPN iSCSI Address  iSCSI Port
A9000 FC yes 5001738056730131 0
A9000 FC yes 5001738056730113 0

A9000R>>target_port_delete target=A9000 fcaddress=5001738056730131
Command executed successfully.
A9000R>>target_port_delete target=A9000 fcaddress=5001738056730113
Command executed successfully.

60 IBM FlashSystem A9000 and A9000R Replication Solutions



# Delete connectivity and ports on the destination system
A9000>>target_connectivity_list

Target Name Remote Port FC Port IP Interface Active Up
A9000R 5001738051A60132  1:FC_Port:1:4 yes yes
A9000R 5001738051A60120  1:FC_Port:3:4 yes yes

A9000>>target_connectivity_delete target=A9000R fcaddress=5001738051A60132
local_port=1:FC_Port:1:4

Command executed successfully.

A9000>>target_connectivity_delete target=A9000R fcaddress=5001738051A60120
local_port=1:FC_Port:3:4

Command executed successfully.

A9000>>target_port_list

Target Name Port Type Active WWPN iSCSI Address  iSCSI Port
A9000R FC yes 5001738051A60120 0
A9000R FC yes 5001738051A60132 0

A9000>>target_port_delete target=A9000R fcaddress=5001738051A60120
Command executed successfully.
A9000>>target_port_delete target=A9000R fcaddress=5001738051A60132
Command executed successfully.

The last step is to delete the target definition on the source and the destination system, as
illustrated in Example 2-3.

Example 2-3 Delete mirror target definition

# Delete targeton the source system
A9000R>>target_delete target=A9000
Command executed successfully.

# Delete targeton the destination system
A9000>>target_delete target=A9000R
Command executed successfully.

Typical usage of mirror deletion is also a one-time data migration using remote mirroring. This
process includes deleting the mirror couplings after the migration is complete.

2.10 Recovery from a temporary site outage

A temporary site outage might require moving production host activity to the remote location.
This can be accomplished using the procedure for recovering from a site failure. In this case,
the local system is restored and mirroring can be resumed.

Because the most current data is at the remote site, the changes must be copied to the
original site. The remote site had its role changed to the source role. Therefore, the local
system must be changed to a target role. When changing the destination to a source, the
former source must first be changed to the destination role (upon recovery of the primary site)
before changing the secondary role back from source to destination.

In synchronous mirroring, changing a peer role from source to destination allows the
destination to accept mirrored data from the source. It also causes deletion of metadata that
was used to record any changes when the peer had the source role.
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In asynchronous mirroring, changing a peer's role automatically reverts the peer to its
last-replicated snapshot.

This scenario shows how to use a consistency group temporary on the secondary site. These

three steps are shown:

» Changing the consistency group role of the secondary, the destination site to source.
Hosts can then access the volumes of the consistency group for reading and writing.

» Resynchronization of the consistency group.

The date written to the secondary site is mirrored to the primary site. The volumes of the
mirrored consistency group are synchronized again.

» Changing the consistency group role of the secondary, the current source site to
destination.

The primary site is then source site again.
The sections that follow describe the Hyper-Scale Manager commands for a mirrored

consistency group. Equivalent Hyper-Scale Manager commands exists for mirrored volumes,
which are not members of a consistency group.

2.10.1 Changing the role of a consistency group
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Because there is no connectivity to the primary site, the switch role command cannot be
used to switch both roles. Therefore, the change role command is used to change the
volumes to the source role. Because the volumes are in a mirrored consistency group, the
Change Role command of the consistency group can be used, as shown in Figure 2-43.

m Consistency Group Mirroring (Source)
Properties ¥ o
Pool, System b View Mirroring
I Mirroring ¥ o
Statistics > Change Role
Members ¥ o
Snapshot Groups ¥ o
Delete > (i ]
o
View Mirroring Connectivity
L]

Figure 2-43 Consistency group change role command

Change the role of the primary system to source and the role of the secondary system to
destination, as shown in Figure 2-44 on page 63.
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m Consistency Group Mirroring (Source)

+

Change Role

Are you sure you want to change the roles in the mirror relation?

System System

AS000R A9000

Consistency Group Consistency Group

ITSO_CG_Mirror_R ITSO_CG_Mirror
C| Source * ® Source *)
@ Destination ©/ Destination

Figure 2-44 Changing the role of the consistency group

Click Apply to start the role changing. Because the primary site is not connected, only the
secondary system’s role is changed, as shown in the messages of Figure 2-45.

m Consistency Group Mirroring (Source)

@ Finished 1/2 tasks

AS000
IZ:/:ZI Changing mirroring role
AS000R

(x) Changing mirroring role
Remote mirroring is currently active

Figure 2-45 Changing only the secondary CG role

Both peers might temporarily have the source role when a failure at the primary site results in
a disaster recovery production site switch from primary to secondary site.

Map the volumes of the secondary system to the host. The host can now use the latest
mirrored data.

You can lock the volumes of the CG on the primary site to prevent any access to them in case
the link between both sites is up again.
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2.10.2 Reactivation and resynchronization

When the primary site becomes available again and you can switch production back to the
primary site, the production changes made to the volumes at the secondary site must be
resynchronized to the volumes at the primary site. After the link between the primary and
secondary site is re-established, you must change the role of the primary site to destination,
as described in Figure 2-44. The next step is to activate the consistency group, as shown in

Figure 2-46.

m Consistency Group Mirroring (Destination)

Violumes (4) \,'F.b‘:l Snapshot Group (0)
st

LA0:0  Mirror (1)

Change Activation State

® | Activation State: Active *
O/ Activation State: Inactive

| =nl - B

Figure 2-46 Re-activating the consistency group

After re-synchronizing the volumes, the consistency group have the synchronized state, as

shown in Figure 2-47.

[0 )= Neadezlo Vol Name Contains Miror (%) | # | Click here to adjust filter

MM 1 selected out of 2 Consistency Groups csv
Consistency Group ~ Size Written Size System Mirror Status Mirror Link Status Mirror Role
ITSO_CG_Mirror 643 GB 183 GB ADODD Synchronized Connected Source

I ITS0_CG_Mirror R 643 GB 194 GB AS000R Synchronized Connected Destination
Figure 2-47 CG is synchronized and secondary site is the source site
2.10.3 Changing the role back to source of the primary site
To change the primary site role back to source, use the switch role action, as shown in
Figure 2-48.
Name Contains Miror @ | #° | Click here fo adiust fiter ®
[ 1 selected out of 2 Consistency Groups csv || [ consistency Group Properties
Consistency Group ~ Sze  WritenSze  System  Mirror Status Mirror Link Status Mirror Fole Properties > (]
TS0_CG Mirrar 613GB 183GE  AS000 Synchranized Connected Source i i il | )
I ITS0_CG_Mirror_R 64368 19468 AR Synchronized Connected Destination Ry Gl R
Statistics 2 Change Role
Members ? Switch Role
Snapshet Groups ¥ Create Mirrered Snapshot
Delete » e
o
View Mirroring Connectivity
e Mhrrork o

Figure 2-48 Switch role command for consistency group
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Click Apply in Figure 2-49 to switch the roles of the primary and secondary site.

Switch Role

Are you sure?

m Consistency Group Mirroring (Destination)

Consistency Group ITSO_CG_Mirror_R, Destination -> Source role

Consistency Group ITSO_CG_Mirror, Source -> Destination

Figure 2-49 Switch role details

The primary site now has the source role again, as shown in Figure 2-50.

Consistency Group ~ Size
ITS0_CG Miror 643GB
I ITSO_CG Mirror R 643GB

Wiritten Size

[sels sy = (eigelze Ul Name Contains Miror () | #° | Click here to adjust filter

M 1selected out of 2 Consistency Groups

System Mirror Status
AS000 Synchronized
AS000R Synchronized

csv Consistency Group Mirroring (Source)

Mirror Link Status Mirror Role:
Connected Destination
Connected Source

Mirroring status: Synchronized @

Destination System

A9000

Figure 2-50 The primary system has the source role again.

The volumes of the consistency group now have the same roles as before the site failure
occurred. The primary system has the source role, as shown in Figure 2-51.

MM 8Volumes
Volume ~
P8_DB_001
P8_DB_001
P8_DB_002
P8_DB_002
P8_DB_003
P8_DB_003

P8_DB_004

P8_DB_004

Volum...

161GB

161GB

161GB

161GB

161G8B

161GB

161GB

161G8B

Mirror Status
Synchronized
Synchronized
Synchronized
Synchronized
Synchronized
Synchronized
Synchronized
Synchronized

Link Status

Connected

Connected

Connected

Connected

Connected

Connected

Connected

Connected

Locked

No

System
A9000
AS000R
A9000
A9000R
A9000
A9000R
A9000

A9000R

Mirror Role

Destination

Source

Destination

Source

Destination

Source

Destination

Source

Figure 2-51 Voolume mirroring roles back to the roles they had before the site failure
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2.11 Temporary deactivation of mirroring

The following examples are of mirror deactivation and reactivation in the same direction:

» Remote mirroring is temporarily deactivated because of a communication failure and then
automatically reactivated by the system when communication is restored.

» Remote mirroring is temporarily deactivated to create an extra copy of consistent data at
the secondary site.

» Remote mirroring is temporarily deactivated by user action during peak load in an
environment with constrained network bandwidth.

» Planned deactivation of remote mirroring can be done to suspend remote mirroring during
a planned network outage or DR test.

Consistency group and volume state after link failure
Figure 2-52 shows the mirror status unsychronized of a consistency group after the link

between of the source and destination system failed. In this example, ITSO_CG_Mirror_R is
the source CG and ITSO_CG_Mirror the destination CG.

[eo Vi) 2 Vede Ul Name Contains Mirror (%) | # | Click here to adjust filter

M 2 Consistency Groups

Consistency Group ~ Size Written Size System Mirror Status Mirror Link Status Mirror Role
ITSO_CG_Mirror 643 GB 106 GB ADODD Unsynchronized Disconnected Destination
ITSO_CG_Miror_R 643 GB 16268 AZ000R Unsynchronized. .. Disconnected Source

Figure 2-52 Unsynchronized consistency group after link failure

Figure 2-53 shows the mirror status unsychronized of the volumes of the consistency group
after the link between of the source and destination system failed.

m Mame Contains P8 (%) | # Click here to adjust filter

MM 8Volumes Ccsv
Volume ~ Velum... LUN Mirror Status Link Status Locked Witten by ... System Mirror Role
P&_DB_001 161GB Unsynchronized (Link Down) Disconnected ‘fes 0% - A3000 Destination
P8_DB_0d1 161G8 1 Unsynchronized (Link Down) Disconnected No A% - AZ000R Source
P& _DB_002 161GB Unsynchronized (Link Down) Disconnected Yes 12% = A3000 Destination
P& DB 002 161GB 2 Unsynchronized (Link Down) Disconnected No 24% - AS000R Source
P& DB_003 161GB Unsynchronized (Link Down) Disconnected Yes 12% = A3000 Destination
P&_DB_003 161GB & Unsynchronized (Link Down) Dizconnectsd No 2% — AZ000R Source
P& DB 004 161GB Unsynchronized (Link Down) Disconnected Yes 12% = A3000 Destination
P&_DB_004 161GB 4 Unsynchronized (Link Down) Disconnectsd No 24% - AZ000R Source

Figure 2-53 Unsynchronized volumes after link failure
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2.11.1 Consistency group and volume state after the link is restored

After the link is re-established again the volumes automatically re-synchronize, as shown in
Figure 2-54.

ST rearme Contains PE @ | #| Cick here to adjust fiter

MM 8Volumes csv
Volume ~ Volum... LUN Mirror Status Link Status Locked Written by ... System Mirror Role
P8_DB_001 161GB Inconsistent Connected Yes 30% - AZ000 Destination
P8_DB_001 161GB 1 Inconsistent Connected Na 0% - AS000R Source
P8_DB_002 161GB Unsynchronized Connected Yes 12% = A3000 Destination
P8_DB_002 161GB 2 Unsynchronized (0%) Connected No 0% — AZ000R Source
P8_DB 003 161GB Unsynchronized Connected Yes 0% - AZ000 Destination
P8_DB_003 161GB 3 Unsynchronized (79%) Connected No - AS000R Source
F8_DB_004 161GB Inconsistent Connected Yes 2B% - A3000 Destination
P8_DB_004 161GB 4 Inconsistent Connected No 0% - AS000R Source

Figure 2-54 Re-synchronizing of mirrored volumes

After the volumes are resynchronized, the consistency group is in the synchronized state
again, as shown in Figure 2-55.

[eo Vi) 2 Vede Ul Name Contains Mirror (%) | # | Click here to adjust filter

M 2 Consistency Groups

Consistency Group ~ Size Written Size System Mirror Status Mirror Link Status Mirror Role
ITSO_CG_Mirror 643 GB 183 GB ADODD Synchronized Connected Destination
ITSO_CG_Miror_R 643 GB 184 G8 AZO00R Synchronized Connected Source

Figure 2-55 Resynchronized consistency group

2.11.2 Deactivating mirror coupling: Change recording

A mirror coupling can be deactivated by a user action. Use the Activate/Deactivate
command in the Hyper-Scale Manager, as shown in Figure 2-56.

m Consistency Group Mirroring (Source)
Properties > Mirror Consistency Groug o
Pool, System H View Mirroring
I Mirroring » Activate/Deactivate
Statistics » Change Role
Members ¥ Switch Role
Snapshot Groups > Create Mirrored Snapshot
Delete > Change RPC (1]
o
View Mirroring Connectivity
Li]

Figure 2-56 Activating or deactivating a mirrored consistency group.
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Check Activation State: Inactive. Click Apply to change the state.

Change Activation State
O Activation State: Active *
@/ Activation State: Inactive

Figure 2-57 Changing the activation state of a CG

In this case, the mirror of the consistency group changes to inactive state, as shown in
Figure 2-58. All volumes of this consistency group also have the inactive state.

Name Contains Miror () | #  Click here to acjust fifter ® ﬂ
M 1selected out of 2 Consistency Groups m Consistency Group Mirroring (Source)
Consistency Group ~ Size Wiitten Size System Mirror Status
ITSO_CG_Mirror B43GB 183 GB A9000 nactive
I ITSO_CG_Mirror R 643 GB 194 GB A9000R Inactive

Systemns (1)

T

Mirroring status: Inactive (: ]

Destination System
AD000

Figure 2-58 Deactivated mirroring of a consistency group

During the inactive state, a consistent set of data is available at the destination site. The
currency of the consistent data ages in comparison to the source volumes, and the gap
increases when mirroring is in standby mode.

In synchronous mirroring, during standby mode, the storage system metadata is used to note
which parts of a source volume are changed but have not yet been replicated to the
destination volume (because mirroring is not currently active).

When synchronous mirroring is reactivated by a user command or communication is restored,
the metadata is used to re-synchronize changes from the source volumes to the destination
volumes. Mirroring records changes for source volumes only. If you want to record changes to
both peer volumes when mirroring is in standby mode, change the destination volume to a
source volume.

In asynchronous mirroring, metadata is not used and the comparison between the
most-recent and last-replicated snapshots indicates the data that must be replicated.
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2.11.3 Mirror reactivation and resynchronization: Normal direction

In synchronous mirroring, when mirroring has been in standby mode, any changes to
volumes with the source role are recorded in metadata. When mirroring is reactivated,
changes recorded in metadata for the current source volumes are resynchronized to the
current destination volumes.

This is the same behavior as the re-synchronization after a link failure, as shown in

Figure 2-54 and Figure 2-55. The rate for this resynchronization of changes can be specified
by the user in MBps using the XCLI target_config_sync_rates command or the Max Resync
Rate command in the Hype-Scale Manager System Connectivity pane, as shown in

Figure 2-59.

m System Connectivity

TARGETS *
Status: Connected View Connectivity
Source System Remote System
AS000R A9000
Source Domains = Remote Domains ..
Source Domain = Remote Domain =
/Global Space/ /Global Space/

TARGET PARAMETERS

Migration ® FC

Mirroring / Online Mobility iSCSl
Max Sync Job Rate (MB/s) Max Resync Rate (MB/s) _50:'
[ 800 ] [o00

Max Initialization Rate (MB/s)
| 400

Figure 2-59 Changing the resynchronization rate

When mirroring is reactivated in the normal direction, changes recorded at the primary peers
are copied to the secondary peers.

Chapter 2. Remote mirroring with IBM FlashSystem A9000 and IBM FlashSystem A9000R 69



70 IBM FlashSystem A9000 and A9000R Replication Solutions



IBM Hyper-Scale Mobility with
IBM FlashSystem A9000

IBM Hyper-Scale Mobility is a powerful function for moving volumes between

IBM FlashSystem A9000 systems in a manner that is transparent to host applications.

This chapter includes the following sections:

Introduction to IBM Hyper-Scale Mobility

IBM Hyper-Scale Mobility design considerations

IBM Hyper-Scale Mobility requirements

IBM Hyper-Scale Mobility process description

Usage prerequisites and considerations

Management software support for IBM Hyper-Scale Mobility
Using IBM Hyper-Scale Mobility
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3.1 Introduction to IBM Hyper-Scale Mobility

Introduced with IBM FlashSystem A9000 Version 12.0.1, IBM Hyper-Scale Mobility is a
feature of the IBM FlashSystem A9000 system.

IBM Hyper-Scale Mobility enables clients to move a volume from one IBM FlashSystem
A9000 to another (over synchronous distances) in a manner that is transparent to host
applications before, during, and after the volume migration.

Note: IBM Hyper-Scale Mobility is a no-charge feature that is included with IBM
FlashSystem A9000 Version 12.0.1 and later.

IBM Hyper-Scale Mobility helps you overcome provisioning scenarios that normally challenge
traditional systems. It can accommodate several critical client needs in the modern data
center and cloud environment, including online data mobility, load balancing,
over-provisioning, and storage system repurposing.

This volume migration capability greatly enhances IBM FlashSystem A9000 scalability and
directly addresses several client storage-related issues:

» Managing storage growth

Providing more flexibility in capacity forecasting

Managing costs

Scaling between IBM FlashSystem A9000 systems

Balancing workloads across systems without service downtime for better performance
Retiring systems gracefully and upgrading to the latest technology

Separating storage and host maintenance cycles

vyvyvyvyyvyy

IBM Hyper-Scale Mobility capabilities also provide IBM FlashSystem A9000 with improved
total cost of ownership (TCO) and improved service continuity.

Consider how IBM Hyper-Scale Mobility can address the following client situations:

» Migrating all the data from a IBM FlashSystem A9000 that will be decommissioned or
redeployed for a new purpose.

» IBM Hyper-Scale Mobility can be used to rebalance the workload, away from a system that
is heavily used to a system that is under used. It does not matter if the capacity imbalance
is performance-related or data storage-related. IBM Hyper-Scale Mobility can help resolve
both situations.

3.2 IBM Hyper-Scale Mobility design considerations

72

IBM Hyper-Scale Mobility is designed to provide a process to move volumes between one
IBM FlashSystem A9000 to another IBM FlashSystem A9000 with little host effect.

Moving volumes usually requires defining a volume on the destination (or target) IBM
FlashSystem A9000, porting data, and disrupting host applications when the new volume is
activated. The IBM Hyper-Scale Mobility architecture enables these basic steps to be
completed with minimum host involvement and with no disruption to host applications.
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The objective is to move the data to a new volume that is on another IBM FlashSystem A9000
at the same time enabling the host to view this new volume as though it is the original. This
task is accomplished by redirecting input/output (I/O) activity automatically (by using a proxy
method) from the source IBM FlashSystem A9000 to the destination IBM FlashSystem A9000
without needing changes to the host configuration.

The new volume must look to the host as though it is the original, which is accomplished by
duplicating the volume characteristics of the original volume (for example, the worldwide
name of the two volumes is identical).

The final steps of the migration require some host intervention to establish paths directly to
the new volume and to remove the paths to the original volume. This task, however, does not
significantly disrupt host application activity. The host I/Os never need to be interrupted during
the whole migration process.

For a detailed, step-by-step illustration of the online migration process, using either the IBM
Hyper-Scale Manager or the XCLI, see 3.7, “Using IBM Hyper-Scale Mobility” on page 78.

3.3 IBM Hyper-Scale Mobility requirements

To cause minimal disruption to the host, and to enable uninterrupted I/O operations, these
requirements must be met:

» Multi-path driver

The process of moving a volume concurrently with host access requires that the host
operating system uses a multi-path driver to access the volume that is being moved.
During the migration, new paths are added, and the old paths to the original volume are
eventually removed.

» Switch zoning

The source and the destination IBM FlashSystem A9000 must both be accessible to the
host system concurrently. This might require changes to the zoning in use by the host that
is involved. The two IBM FlashSystem A9000 systems also need zoning between each
other to enable connections for the volume data migration.

» IBM FlashSystem A9000 systems

There must be two IBM FlashSystem A9000 systems: One system is the source, and the
other system is the target (destination).

The new volume is automatically created on the destination system in a specified storage
pool, so sufficient space must be available for this action. Consideration must also be
given for any possible increase in snapshot space that might be required on the
destination system.

3.4 IBM Hyper-Scale Mobility process description

From a design standpoint, the IBM Hyper-Scale Mobility process that is used to move a
volume between IBM FlashSystem A9000 systems can be summarized in a sequence of
stages. The process is characterized by phases and the corresponding states of the migrated
volume. The phases and states are depicted in Figure 3-1 on page 74.
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Volume mobility between the source system and the destination system does not interrupt
host activity, and is not disrupted by rebuild, redistribution, phase-out, or failover on the

destination.
@ Stage 1:
Setup
olvm_create
Y
Phase: State: S Stage 2:
Migration Initializing Migration in Progress
State:
olvm_activate | +———————| Unsynchronized
A
olvm_deactivate
Y
Phase: State:
Proxy-Ready Synchronized
olvim_proxy
1]
Phase: State: Stagg 3:
Proxy Proxy Proxying
\
olvm_delete
Y Stage 4:
Cleanup

Figure 3-1 Volume migration flow of the IBM Hyper-Scale Mobility

Stage 1: Setup

The first stage of the IBM Hyper-Scale Mobility is to create the volume on the destination IBM
FlashSystem A9000 and to set up the relationship between the two volumes that are needed
for migration by running the olvm_create command.

Stage 2: Migration in progress

Data migration can begin by running the oTvm_activate command and must complete
successfully before the host can access the new volume. This is part of the Migration phase.
During migration, new data is written by the host to the source and ported (copied) to the
destination.

The source volume state goes from initializing to synchronized if the migration is successful
(Proxy_Ready phase). The source volume can enter the unsynchronized state if there is a link
disruption or deactivation. You can also set it to this state by running the o1vm_deactivate
command.

Stage 3: Proxying

At this point, the administrator can instruct the source storage system to redirect host 1/O to
the new volume on the destination storage system by running the o1vm_proxy command. This
stage corresponds to the Proxy phase.
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In proxy mode, the source (now the proxy) no longer functions as a regular volume, and the
source A9000 communicates host requests to the destination. At this point, the migration is
no longer reversible.

In proxy mode, the host can remain connected to the source without a need to zone and move
it to the destination. The host can be moved after the ported volume data is on the
destination.

Stage 4: Cleanup

The final stage of the migration involves connecting the host directly to the new volume. This
stage might require zoning changes, and the multi-path device driver must discover the new
path to the ported volume.

Finally, the original paths can be removed, and the IBM Hyper-Scale Mobility relationship can
be deleted by running the olvm_delete command.

3.5 Usage prerequisites and considerations

In addition to the general requirements for using IBM Hyper-Scale Mobility that are described
in 3.3, “IBM Hyper-Scale Mobility requirements” on page 73, there are additional
prerequisites and considerations.

3.5.1 Volume and storage pool considerations

There are specific considerations and conditions regarding volume and storage pools
selection when you use IBM Hyper-Scale Mobility:

» Volumes that are already part of a mirroring relationship cannot be selected as the source
volume with IBM Hyper-Scale Mobility.

» Volumes that are already part of a consistency group cannot be selected as the source
volume with IBM Hyper-Scale Mobility.

» Any snapshots that exist on a volume are deleted when the IBM Hyper-Scale Mobility
process is moved to the Proxy phase.

» The destination storage pool for an IBM Hyper-Scale Mobility relationship must contain
enough free space to accommodate the destination volume. Consideration must also be
given for any possible increase in snapshot space that might be required on the target
system.

3.5.2 Management workstation connectivity
To perform the online migration of an A9000 volume by using the GUI or XCLI, you must verify

that both the source and destination A9000 systems are configured and accessible by the
GUI or XCLI.

3.5.3 Connectivity between the source and destination A9000 systems

To effectively use IBM Hyper-Scale Mobility, there must be adequate connectivity between the
source and destination A9000 systems.
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The IBM Hyper-Scale Mobility process uses the same mechanism as remote mirroring to
synchronize source and destination volumes. Fundamentally, IBM Hyper-Scale Mobility acts
similarly to synchronous remote mirroring during the migration and proxy-ready phases.

When planning IBM Hyper-Scale Mobility activities, follow the same guidelines and leading
practices regarding connectivity between source and destination A9000 systems as those
followed with synchronous remote mirroring. For more information, refer to Chapter 1,
“Remote connectivity with IBM FlashSystem A9000 and IBM FlashSystem A9000R” on

page 1.

Note, however, that as made available with A9000 Version 12.0.1, IBM Hyper-Scale Mobility
is only available between two A9000 systems; it restricts that the source and target A9000
systems must be connected over Fibre Channel (FC) and be located at a short distance from
each other. This is similar to Synchronous Remote Mirroring. Internet Small Computer
System Interface (iSCSI) is not supported at this time.

3.5.4 Host system connectivity

Before you use IBM Hyper-Scale Mobility, you must confirm that any host that has mappings

to the source volume on the source IBM FlashSystem A9000 has the appropriate access to

the destination IBM FlashSystem A9000:

» If you are migrating an iSCSI logical unit number (LUN), ensure that the host can access
the destination system over the Internet Protocol (IP) network.

» If you are migrating an FC LUN, ensure that the host is correctly zoned to the destination
system.

3.6 Management software support for IBM Hyper-Scale Mobility

IBM Hyper-Scale Manager v5.0.1 and IBM XIV® XCLI v5.0 introduced support for the IBM
Hyper-Scale Mobility feature for the IBM FlashSystem A9000. Either tool can be used to
perform the tasks that are related to IBM Hyper-Scale Mobility. IBM Hyper-Scale Manager
v5.1 is used for the examples and illustrations in this publication.

3.6.1 IBM Hyper-Scale Manager GUI features

In support of the IBM Hyper-Scale Mobility feature, the IBM Hyper-Scale Manager GUI was
updated with new Volume Mobility options in the Remote Views menu in the left pane, as
shown in Figure 3-2.

REMOTE VIEWS

Mirrored Volumes

Online Volume Mobility

Migrating Volumes

Mirroring / Online Mobility Connectivity

Migration Connectivity

Figure 3-2 Volume Mobility menu options to support IBM Hyper-Scale Mobility
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Additionally, several filters have been added to the default filters available when selecting
Volumes from the left navigation pane, as shown in Figure 3-3.

eHVV W # iz in Online Volume Mobility process (Yes / No)

» Volume Type..

3 Wolume is Mirrored (Yes / No)...

» Molume Mirror Role...

% Wolume is Mapped (Yes / No)...

> Volume Mirror Status...

> Volume Mirror Sync Type..

% Wolume Has Snapshots (Yes / No)...

% Volume in Consistency Group (Yes / No)...
» Volume in Consistency Group Name. .
3 Wolume in QoS Perf Class (Yes / No)...
3 Wolume in QoS Perf Class Name...

% Wolume Mobility Status..

% Wolume Mobility Role...

o

I % Wolume is in Online Volume Mobility process (Yes / No)...

» \olume is in Migration Process (Yes / No).

Figure 3-3 Mobility filters in the Volumes menu

Other views and GUI panels were updated to reflect support for IBM Hyper-Scale Mobility as

well.

3.6.2 XCLI functions that support IBM Hyper-Scale Mobility

The XCLI includes a series of commands to support IBM Hyper-Scale Mobility:

olvm_list

olvm_create

olvm_activate

olvm_proxy

olvm_deactivate

olvm_abort

olvm_delete

Displays details for IBM Hyper-Scale Mobility relationships
on a local system.

Defines an IBM Hyper-Scale Mobility configuration.

Activates (starts) an IBM Hyper-Scale Mobility migration
for a defined IBM Hyper-Scale Mobility relationship.

Moves the IBM Hyper-Scale Mobility source volume to a
proxy state.

Deactivates the IBM Hyper-Scale Mobility migration for a
defined IBM Hyper-Scale relationship.

Aborts a defined or activated IBM Hyper-Scale Mobility
process.

Deletes an IBM Hyper-Scale Mobility relationship and
attributes.
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3.7 Using IBM Hyper-Scale Mobility

The following examples depict an online volume migration of a volume by using
Hyper-Scale Manager and the XCLI. In these examples, the volume that is being migrated is
mapped over Fibre Channel to a Red Hat Enterprise Linux (RHEL) host, and the host is
actively generating I/Os to the volume throughout the migration. The source and destination
IBM FlashSystem A9000 systems are connected via Fibre Channel according to the
connectivity described and outlined in Chapter 1, “Remote connectivity with IBM
FlashSystem A9000 and IBM FlashSystem A9000R” on page 1.

Here are the details of the migration examples:

The source IBM FlashSystem A9000 is named A9000_ITSO.

The destination IBM FlashSystem A9000 is named A9000 6003308 Jazz™.

The Hyper-Scale Manager volume to be migrated is named HS_Mob_6003310_02.

The XCLI volume to be migrated is named HS_Mob_6003310_01.

The RHEL host with LUN mapping is named mcnode81.

The number of physical paths from the host to each IBM FlashSystem A9000 is two. Each
HBA was zoned to four fibre ports in the source IBM FlashSystem A9000 and zoned to
three fibre ports in the destination IBM FlashSystem A9000.

vVvyYvyvyYYyvyy

3.7.1 Using the Hyper-Scale Manager to use IBM Hyper-Scale Mobility

This section illustrates how to use IBM Hyper-Scale Mobility by using the IBM Hyper-Scale
Manager. We have decomposed the process into a series of six tasks.

Task 1: Planning and preparation
To complete planning and preparation, follow these steps:

1. Confirm that both the source and destination IBM FlashSystem A9000 are configured and
accessible in the IBM Hyper-Scale Manager and that there is FC connectivity between
these systems. Figure 3-4 shows the source and destination systems with confirmed
connectivity between the two systems.

Connectivity Patch Panel

Auto Connect E Connectivity Details { Dizconnect )

&
©—

o v
A9000_[TSO A9000 6003308 Jazz _
> [ source [ RENRD)

Figure 3-4 Connectivity between two A9000
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2. Validate the host multipath connectivity to the source volume by running the xiv_devlist
command of the Host Attachment Kit (HAK), as shown in Example 3-1.

Example 3-1 Check multipath connectivity

[root@mcnode8l ~]# xiv_devlist
XIV Devices

Device Size (GB) Paths Vol Name Vol ID XIV ID XIV Host

/dev/mapper/mpathaqi 1033.6 8/8 HS_Mob_6003310_05 13447 6003310 mcnode8l

Note the Vol ID of 13444 and XIV ID of 6003310 of volume HS_Mob_6003310_02,
indicating that the volume is presented to the host from the “A9000_ITSO” IBM
FlashSystem A9000.

As part of the preparation, it is also possible to define the host on the target IBM
FlashSystem A9000. This action can also be completed when the migration is taking
place. In this example, the host definition and port definitions are created for the host on
the destination IBM FlashSystem A9000 at this time.

3. From the main Hyper-Scale Manager Dashboard, mouse over the New icon, click New
Item, and select Host from the menu, as shown in Figure 3-5. This illustration applies to
an FC-connected host. For an iSCSI-connected host, see the procedure that is explained
in the IBM Redbooks publication, IBM FlashSystem A9000, IBM FlashSystem A9000R
and IBM X1V Storage System: Host Attachment and Interoperability, SG24-8368.

CREATE NEW

Volume

Host

Cluster

Consistency Group
QoS Performance Class
Pool

Domain

User

User Group

System

Figure 3-5 Defining a new host
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4. In the Add Host panel, enter the details for the host, as shown in Figure 3-6. Ensure that
the details match the corresponding host details from the source IBM FlashSystem
A9000. In this example, the Name of the host is mcnode81, the Type is default, and the
Cluster value is empty. The System value is chosen from the drop-down selection and set
to the Destination IBM FlashSystem A9000 (A9000 6003308 Jazz in this example).

Name Type
mcnodedd Default [v]
SYSTEMS / CLUSTERS / DOMAINS +
X
System Cluster
AQ000 6003308 Jazz [v] [v]
DOMAINS * CLUSTER'S DOMAINS
Domain
/Global Space/

Figure 3-6 Add host details about the destination IBM FlashSystem A9000

5. Add the ports for the host. Click the plus icon (+)and fill in the port information, as shown in
Figure 3-7. For this example, two ports are added using the WWPN addresses zoned to
this host. When completed, click Create. Ensure that the details match the corresponding
port details from the source IBM FlashSystem A9000. In this example, choose FC for the
Port Type; the Port Addresses are 10000090FA731D36 and 10000090FA731D36.

80

[/Global Space/
Add Port
PORTS

x
@ EC Port Address
O iscsl 10000090FA731D36 v

x
@ EC Port Address
O iscsl 10000090FA731D37 v

o o

Figure 3-7 Add host ports on the destination IBM FlashSystem A9000
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6. The new host and port definitions are now visible in the Hosts

tab of the Hyper-Scale

Manager display, as shown in Figure 3-8 (shown with the panel display added).

| Host ~ Type System Domains Cluster Volumes Snapshots Size Written by Host
menodes Defauit /A9000 6003308 .. /Global Space/ 0GB 0GB
menoded1 Default AS000_[TSO Global Space! HS_Mob_6 1034GB oes
Name Type
menode81 Default [v]
Wiritten by Host @ Stored on System @&
Size (GB) Written (GE) Stored (GB)
o 0 N/A
PORTS d
FC Port Address -
iSCSI 10000090FA731D37 []
= Port Address -
iSCs 10000090FA731D36 [v]

Figure 3-8 Newly defined host and port on the destination IBM FlashSystem A9000

Task 2: Setup
For Setup, complete the following steps:
1.

Volumes view and click the Online Mobility spoke in the Hub
shown in Figure 3-9.

To create the IBM Hyper-Scale Mobility relationship, select the source volume in the

display on the right, as

Volume ~ Volume Size System Domain Pool
HS_Mob_6003310_01
1034GB AS000_ITSO /Global Space! ITSO_HSM
HE_Meob_6003310_02
1,034 GB A9000_ITSO /Global Space/ ITSO_HSM
HS_Mob_6003310_03
1034GB AS000_ITSO /Global Space! ITSO_HSM
Mapping
Bl
1
Name
HS_Mob_6003310_02

Reduction Status

Deduplicated & Compres...

Deduplcated & Compras

Deduplicated & Compres...

Gompression ...

Compressed

Comprasssd

Compressed

Units: GB |v

§ Online Mobility (0)
]

Lock state

Unlocked

Figure 3-9 Volumes view with Hub Display in Hyper-Scale Manager
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2. After selecting the Online Mobility spoke, click the plus sign (+) to create a new Online
Mobility definition for the source volume. Then fill in the information for the Destination
System, as shown in Figure 3-10.

Systems (0)

Mobility Status: Creating (3]

Destination System 0

A9000 6003308 Jazz] A

A9000 6003308 Jazz Connected Monitored

Destination Volume o
HS_Mob_6003310_02

@ Active [i ]
O Inactive

Figure 3-10 Creating a new Online Volume Migration - Destination System

Also, fill in the information for the Destination Pool, as shown in Figure 3-11.

Mobility Status: Creating 3]

Destination System ':;

| A9000 6003308 Jazz [v]

Destination Pool 0

B

---------------------------------------------------------------------------

I ITSO_HSM

test_pool

Figure 3-11 Creating a new Online Volume Migration - Destination Pool

Note: A destination Volume is created automatically on the destination system with the
same name as the source Volume.

3. To immediately activate the IBM Hyper-Scale Mobility relationship upon creation, select
the Active radio button. In this example, the Inactive radio button is used, as the next step
will explicitly activate the relationship.

Click Create to create the relationship.
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Consideration: A volume that is part of a mirror relationship cannot be used as the
source volume for IBM Hyper-Scale Mobility without first removing that mirror.

4. By opening a new tab and selecting the Online Volume Mobility menu option, as shown in
Figure 3-12, the source and destination volumes can be seen for the newly created
migration relationship, as shown in Figure 3-13.

REMOTE VIEWS

Mirrered Volumes

Online Volume Mobility

Migrating Volumes

Mirroring / Online Mobility Connectivity

Migration Connectivity

Figure 3-12 Remote Views - Online Volume Mobility

Notice that the Mobility Status for both is showing as Inactive.

VY i< in Online Volume Mobility process -... (%) | Name Exact Match HS_Mob_6003310_02 (§) ¢ Click hers to adjust filter
MM 1selected out of 2 Volumes
Volume ~ Volum... Wiritten ... System Mobility St... Mobility Remote System Mobility Role Locked
HS_Mob_6003310_02
1,034GB 0% A9000 6003308 Jazz Inactive A9000_TSO Destination Yes
HS_ Mob_8003310_02
1,034 GB 5% A000_ITSO Inactive A9000 6003308 Jazz Source No

Figure 3-13 Source and Destination volumes for HS_Mob_6003310_02 relationship

Note, also, that the size of the destination volume matches the size of the source volume,
but the Written (Used capacity) of the volume is 0 GB. This is expected because the
Hyper-Scale Mobility relationship has not yet been activated, and the synchronization of
the destination volume has not yet begun. When the Hyper-Scale Mobility relationship is in
an inactive state, Host I/0 continues to only go to the original (source) volume, as
described in the information pop-up shown in Figure 3-14.

Volumes (1)

Volume data is being synchronize

Host ifo still goes to the original (:
Mobility Status: Inactive i)

Destination System
ADQ000 6003308 Jazz
Destination Volume

HS_Mob_6003310_02

Figure 3-14 Hyper-Scale Mobility - Inactive description
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Note: Although the destination volume has been created, it cannot yet be mapped to
the host. The destination volume in an IBM Hyper-Scale Mobility relationship cannot be
mapped to a host until the Proxy phase. In addition, its Locked Status is Read Only.
These are the available actions that you can perform on the volume:

» Move to Pool

Create Snapshot

Create Snapshot (Advanced)
Copy this Volume

Show Statistics

Properties

vyVvyVvYyYyvyy

Task 3: Migration
To complete the Migration task, perform the following steps:
1. Select the Volume in the destination IBM FlashSystem A9000 and then select the Online

Mobility spoke from the Hub view on the right. From the resulting panel, select Activate,
as shown in Figure 3-15.

is in Online Volume Mobility process -... (%) | Name Exact Match HS_Mob_6003310.02 (%) | #'  Click here to adjust filter
M 1selected out of 2 Volumes
Volume ~ Volum... Written ... System Mobility St... Mobility Remote System Mobility Role: Locked
HS_Mob_5003310_02
1034 GB 0% AS000 6003308 Jazz Inactive AS000_ITSO Destination Ves

HS_Mob_6003310_02
1,034 GB 5% - A9000_ITSO Inactive A9000 6003308 Jazz Source No

) Volumes (1

Systems (1)

Mobility Status: Inactive @ [ Actvae |

Source System
AS000_ITSO

Source Volume

HS_Mob_6003310_02

Figure 3-15 Activate the Hyper-Scale Mobility relationship

This action activates the relationship and queues the process to synchronize the
destination volume on the destination IBM FlashSystem A9000.

Remember: Only one IBM Hyper-Scale Mobility process at a time is synchronized from
the source IBM FlashSystem A9000.
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In this example, there are no other IBM Hyper-Scale Mobility relationships on the system,
so the synchronization begins immediately. The progress of the synchronization can be
viewed in the Volumes tab, as shown in Figure 3-16. The status is initializing and the
progress is shown as a percentage. Note that the progress is only shown for the Source
volume.

Volume ~ Volum... Written ... System Mobility Status Mobility Remote System Mobility Role Locked
HS_Mob_6003310_02

1,034 GB 2% AS000 6003308 Jazz Initiaizing (0%) AS000_ITSO Destination Yes
HS_Mob_6003310_02

1,034 GB 5% A9000_ITSO Inifializing (50%) 9000 6003308 Jazz Source No

Figure 3-16 IBM Hyper-Scale Mobility status view from the Volumes tab

2. After the synchronization is complete, Mobility Status changes to Synchronized for both
volumes. Note that both volumes now report the same Written percentage (Used
Capacity). Volume data is mirrored and is consistent on both the source and destination
volumes. Host I/O is still only being sent to the original (source) volume in this state, as
shown in the information pop-up in the Hub view on the right in Figure 3-17.

Volum... Written ... System Mobility Status Mobility Remote System Mobility Role Lockel
1,034 GB B% A9000 6003308 Jazz Synchronzed A9000_ITSO Destinaticn Yes
1,034 GB 5% A9000_ITSO Synchronized A9000 6003308 Jazz Source No

Mobility Status: Synchronized (1] Start Proxy

Figure 3-17 Proxy Ready and Synchronized at the source XIV Storage System

Now, the destination IBM FlashSystem A9000 contains a consistent copy of the source
volume,

in addition to the necessary host and port definitions. The next task is to enter the actual
migration stage.
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Task 4: Proxying

Proxying means that the source IBM FlashSystem A9000 starts redirecting host 1/0O to the
volume on the destination IBM FlashSystem A9000. To start the proxy mode, complete the
following steps:

1. In the Hub view to the right of the Volumes tab, select Start Proxy, as shown in
Figure 3-18.

Mobility Status: Synchronized [ ]

Destination System

A9000 6003308 Jazz

Destination Volume

HS_Mob_6003310_02

Figure 3-18 Start IBM Hyper-Scale Mobility Proxy

2. As shown in Figure 3-19, a warning message is displayed, indicating that any source
volume snapshots that exist are deleted if the proxy is started.

Click Apply to proceed and initiate the Proxy phase.

Start Proxy?

Warning! All Snapshots of the source Volume will be deleted.
After starting Proxy, data exists only on the destination Volume.

« HS_Maob_6003310_02

Figure 3-19 Snapshot deletion warning on proxy start

Important: Upon initiating the Proxy phase for a volume, it is no longer possible to stop
the migration of this volume. Up to this point, the source volume still exists on the
source IBM FlashSystem A9000, and any host I/O is still synchronized between both
the source and destination volumes.

Clicking Apply in this window triggers the source IBM FlashSystem A9000 to proxy all
subsequent host I/O to the volume on the destination IBM FlashSystem A9000 only,
and the source volume becomes inconsistent and unavailable. The source volume is
now just a logical placeholder for the original volume. Its size is 0 GB, and its hard (total
usable) capacity is returned to the storage pool.
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. The Volumes tab now changes to show the Hyper-Scale Mobility relationship in the Proxy
phase, as shown in Figure 3-20.

Note that the source volume is disabled and labeled Proxy. Both volumes reflect the
Mobility Status of Proxy Active.

Volume ~ Volume ... Witten ... System Mobility Status Mobility Remote System Mobility Role Locked

HS_Mob_6003310_02 1034 GB 5% - AD000 6003308 Jazz Proxy Active AS000_ITSO Destination No

Figure 3-20 Proxy phase viewed from the Volumes Tab

. Now that the Proxy phase is successfully initiated, the newly created destination volume is
ready to map to the host on the destination IBM FlashSystem A9000. Select the
destination volume in the Volumes tab and choose the Mapping spoke in the Hub display
on the right, as shown in Figure 3-21.

Figure 3-21 Selecting the Mapping spoke in the Hub display

. Click the plus sign (+) below the Hub to add a new mapping, as shown in Figure 3-22.

; Mappings

Figure 3-22 Add a new Mapping to the destination volume
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6. In the window that opens, select the new host from the drop-down selection and the LUN
ID to map it to. Click Apply to map the volume, as shown in Figure 3-23.

HOSTS *
x
Host LUN
mecnodeft [v] Auto [v]
Gar

Figure 3-23 Select the host to map

7. After the destination volume is mapped to the host, a rescan of the devices from the host
is needed to pick up the new paths to the volume on the destination system. Run the
xiv_fc_admin -R command, and then run the xiv_devlist command from the host, as
shown in Example 3-2.

Note the 14 paths (six additional) for the destination volume, HS_Mob_6003310_02, in the
bold row.

Example 3-2 Host rescan

[root@mcnode8l ~]# xiv_fc_admin -R
[root@mcnode8l ~]# xiv_devlist
XIV Devices

Device Size (GB) Paths Vol Name Vol ID XIV ID  XIV Host

Note: The xiv_fc_admin and xiv_devlist commands are available on the host after
installing the Host Attachment Kit (HAK).
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Task 5: Cleanup

After the host has connectivity to the volume through the new paths to the destination IBM

FlashSystem A9000, unmap the volume from the host on the source IBM FlashSystem
A9000, and remove the paths to the source volume from the host.

To accomplish this task, complete the following steps:

1. Select the source volume in the Volumes tab of the Hyper-Scale Manager and select the

mapping spoke in the Hub display, as shown in Figure 3-24.

HE_Meb_6003310_02 1.034GB 0% AS000_ITsO mcnode81 3

| Volume ~ Volum... Written ... System Host LUN Mobility Role Mobility Status

Mapping

Belonging

O 1 Migration (0)

Online Mobility (1)

Py Units: GB Iv

Figure 3-24 Mapping selection for the source volume

2. In the resulting Hub panel, click the Actions menu and select Unmap Host, as shown in

Figure 3-25.

menoded! ( Standalone Host )

Figure 3-25 Unmap Host selection for the source volume
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3. A confirmation window opens and prompts you to confirm that you want to unmap the

selected volume, as shown in Figure 3-26. Click Apply to unmap the source volume from
the host.

Unmap Volume from Host?

You're about to unmap a Volume/Snapshot in a proxy state.
First make sure to map the Volume/Snapshot on the destination
system A9000 6003308 Jazz to the Host.

» mcnodedl

Figure 3-26 Confirm the unmapping of the source volume from the host

. After the volume is unmapped from the host, only six enabled paths to the volume remain

to the host. Run the xiv_fc_admin -R command, and then run the xiv_devlist command
from the host to remove the unused paths, as shown in Example 3-3.

Example 3-3 Only six paths enabled

[root@emcnode81 ~]# xiv_fc_admin -R
[root@mcnode8l ~]# xiv_devlist
XIV Devices

Device Size (GB) Paths Vol Name Vol ID XIV ID XIV Host

Note the unmatching paths for the destination volume, HS_Mob_6003310_02, in the bold
row. Also, note that the Vol ID is still 13453 and the XIV ID has changed to 6003308, which
indicates that the host is connected only to the destination volume on the destination IBM
FlashSystem A9000. The destination IBM FlashSystem A9000 keeps the same Vol ID, if
possible.
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1. Runthe xiv_fc_admin -R --clean command, and then run the xiv_devlist command
from the host to remove the failed paths from the RHEL host, as shown in Example 3-4.

Example 3-4 Path removal and rescan for RHEL

[rootemcnode8l ~]# xiv_fc_admin -R --clean
[root@mcnode8l ~]# xiv_devlist
XIV Devices

Device Size (GB) Paths Vol Name Vol ID XIV ID XIV Host

2. To remove the failed paths in AIX®, use the sample script shown Example 3-5.

Example 3-5 Path removal in AIX

for disk in “1sdev -Cc disk | grep 2810 | awk '{ print $1 }'"

do
for path in “1spath -1 $disk -F "status connection" | grep Failed | awk '{ print
$2 }'°
do
echo $disk
rmpath -1 $disk -w $path -d
done
done

Chapter 3. IBM Hyper-Scale Mobility with IBM FlashSystem A9000 91



Task 6: Post-cleanup

The previous example successfully used IBM Hyper-Scale Mobility via the Hyper-Scale
Manager to move the volume HS_Mob_6003310_02 from IBM FlashSystem A9000 6003310
to IBM FlashSystem A9000 6003308 without incurring any downtime on the host. The final
step is to end the proxy and delete the relationship. To accomplish this task, complete the
following steps:

1. From the Volumes tab in the Hyper-Scale Manager, select the source volume and choose
the Online Mobility spoke in the Hub view to the right, as shown in Figure 3-27.

Volume ~ Volum... Written ... System Mobility Status Mobility Remote System Mobility Role Locked

HS_Mob_6003310_02
1034 GB 5% A9000 6003308 Jazz Proxy Active AS000_ITSO Destination No

0GB AS000_ITSO Proxy Active AJ000 6003308 Jazz Source No

Online Mobility (1}

T Units: GB v

Name Lock state

HS_Mob_6003310_02 Unlocked

Figure 3-27 Online Mobility spoke for the source volume

2. Select End Proxy, as shown in Figure 3-28.

Mobility Status: Proxy Active @

Destination System

A9000 6003308 Jazz

Destination Volume

HS_Mob_6003310_02

Figure 3-28 End the IBM Hyper-Scale Mobility proxy

3. A confirmation window opens, as shown in Figure 3-29, to ensure that you mapped the
host to the destination volume and confirmed access to it. This was confirmed in the
Cleanup stage.

Click Apply to end the proxy.

Ending Proxy. The source Volume will be deleted.

« H5_Mob_6003310_02

Figure 3-29 Confirm the ending of the IBM Hyper-Scale Mobility proxy

92 IBM FlashSystem A9000 and A9000R Replication Solutions



4. The proxy has been removed and the expected end state of the volumes on both the
source and destination IBM FlashSystem A9000s are shown in Figure 3-30.

On the source IBM FlashSystem A9000, volume HS_Mob_6003310_02 no longer exists;
on the destination IBM FlashSystem A9000, there is a new volume named
HS_Mob_6003310_02. This has the matching size and Written percentage (Used
capacity) as the source volume before the Hyper-Scale Mobility process start.

Confirm that the source volume is no longer on the source IBM FlashSystem A9000 and a

MM 11Volumes

Volume ~

HS_Mob_6003308_01

HS_Mob_6003308_02

HS_Mob_6003308_03

HS_Mob_6003308_10

HS_Mob_6003308_11

HS_Mob_6003308_12

HS_Mob_6003310_01

HS_Mob_6003310_02

HS_Mob_6003310_03

Volume Size

2,067 GB

System

AS000 6003308 Jazz

AS000 6003308 Jazz

AS000 6003308 Jazz

AS000 6003308 Jazz

AS000 6003308 Jazz

AS000 6003308 Jazz

AS000_ITSO

AS000 6003308 Jazz

AS000_ITSO

Pool

ITSO_HSM

ITSO_HSM

ITSO_HSM

ITSO_HSM

ITSO_HSM

ITSO_HSM

ITSO_HSM

ITSO_HSM

ITSO_HSM

[ AUV IS in Pool Name Exact Match ITSO_HSM  (X)  in System Name Contains A9000 (¥) | #° Click here to adjust filter

Reduction Status

Deduplicated & Compres...

Deduplicated & Compres...

Deduplicated & Compres...

Deduplicated & Compres...

Deduplicated & Compres...

Deduplicated & Compres...

Deduplicated & Compres...

Deduplicated & Compres...

Deduplicated & Compres...

e 0 0 o0 0 o0 O o o

Figure 3-30 Volume list after clean-up

new volume that matches the source now exists on the destination IBM FlashSystem A9000.

3.7.2 Using the XIV command-line interface with IBM Hyper-Scale Mobility

This section illustrates using the XCLI for IBM Hyper-Scale Mobility. The process consists of

the same six tasks that are described and illustrated in 3.7.1, “Using the Hyper-Scale

Manager to use IBM Hyper-Scale Mobility” on page 78.

Task 1: Planning and preparation

To perform an online migration of a IBM FlashSystem A9000 volume by using the XCLI, follow
these steps:

1.

Chapter 3. IBM Hyper-Scale Mobility with IBM FlashSystem A9000

Confirm that both the source and destination IBM FlashSystem A9000s are configured
and accessible through the XCLI, and that there is Fibre Channel connectivity between
these systems.

Example 3-6 on page 94 shows the target_list and target_connectivity_list
commands run on the source IBM FlashSystem A9000 to confirm the connectivity. The
output that is shown in Example 3-6 on page 94 shows that the destination IBM
FlashSystem A9000 is connected through only a single active FC connection.
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Example 3-6 The target_list and target_connectivity_list commands before migration

#Source:
A9000_ITSO>>target_list
Name SCSI Type Connected Max Initialization Rate Max Resync Rate Max Syncjob Rate
A9000 6003308 Jazz FC yes 100 300 300
A9000_ITSO>>target_connectivity_list
Target Name Remote Port FC Port IP Interface Active Up
A9000 6003308 Jazz  500173800CEC0123  1:FC_Port:3:4 yes yes
D . N
A9000 6003308 Jazz>>target_connectivity_list
Target Name Remote Port FC Port IP Interface Active Up
A9000_ITSO 500173800CEE0123  1:FC_Port:3:4 yes yes

2. In addition, confirm that any host that has mappings to the source volume on the source
IBM FlashSystem A9000 has the appropriate access to the destination IBM FlashSystem
A9000.

Consider the following items:

— For a migration of an iSCSI LUN, ensure that the host can access the destination
system over the IP network.

— For a migration of an FC LUN, ensure that the host is correctly zoned to the destination
system.

3. Next, validate the host multipath connectivity to the source volume by running the
xiv_devlist command of the HAK, as shown in Example 3-7.

Example 3-7 The xiv_devlist command before migration

[root@mcnode8l ~]# xiv_devlist
XIV Devices

Device Size (GB) Paths Vol Name Vol ID XIV ID XIV Host

Note the Vol ID of 13452 and XIV ID of 6003310, which indicates that the volume is
presented to the host from the source IBM FlashSystem A9000 6003310.

Example 3-8 on page 95 shows the output of the vol_1ist command for the source and
destination IBM FlashSystem A9000s before the start of the IBM Hyper-Scale Mobility
process.

94 IBM FlashSystem A9000 and A9000R Replication Solutions



Example 3-8 The vol_list command on source and destination IBM FlashSystem A9000s before migration

#Source:

A9000_ITSO>>vol list pool=ITSO HSM

Name Size (GB) Master Name Consistency Group Pool Creator Written (GB)
HS Mob_ 6003310 03 1033 ITSO_HSM  admin 0
HS_Mob_6003310_11 1033 ITSO_HSM  admin 0

HS Mob_6003310_12 1033 ITSO_HSM  admin 0
HS_Mob_6003310_01 1033 ITSO_HSM  admin 30
Destination:

A9000 6003308 Jazz>>vol_list pool=ITSO_HSM

Name Size (GB) Master Name Consistency Group Pool Creator Written (GB)
HS_Mob_6003308 01 2067 ITSO_HSM  admin 53
HS_Mob_6003308 02 2067 ITSO_HSM  admin 0
HS_Mob_6003308 03 2067 ITSO_HSM  admin 0
HS_Mob_6003308 10 2067 ITSO_HSM  admin 3

HS Mob_ 6003308 11 2067 ITSO_HSM  admin 0

HS Mob_6003308 12 2067 ITSO_HSM  admin 0

HS _Mob_6003310 02 1033 ITSO_HSM 53

Task 2: Setup
To perform the Setup task, perform the following steps:

1. To create the IBM Hyper-Scale Mobility relationship, run the olvm_create command, as
shown in Example 3-9. The required parameters are vol=, remote_pool=, and target=.

Attention: Any existing snapshot for the IBM Hyper-Scale Mobility source volume is
deleted without explicit warning from the XCLI when the olvm_create command is
executed.

Example 3-9 The olvm_create command

#Source:

A9000_ITSO>>olvm_create vol=HS_Mob_6003310_01 remote_pool=ITSO_HSM target="A9000 6003308 Jazz"
Command executed successfully.

A9000_ITSO>>o0lvm_list

Volume name Role Remote System Active Phase State Link Up
HS_Mob_6003310_01  source A9000 6003308 Jazz no migration Initializing yes
#Destination:

A9000 6003308 Jazz>>olvm_list

Volume name Role Remote System Active Phase State Link Up
HS_Mob_6003310_01 destination  A9000_ITSO no migration Initializing yes

2. As seen in Example 3-9, running the olvm_create command accomplishes the following

tasks:

— Creates a volume on the destination XIV Storage System, with same name as the
source volume, in the specified remote_pool

— Creates a Hyper-Scale Mobility relationship between the source IBM FlashSystem
A9000 volume and the destination IBM FlashSystem A9000 volume

The olvm_create command only creates the relationship. The IBM Hyper-Scale Mobility

relationship is not activated in this step, and the destination volume is empty.
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Task 3: Migration

To complete the migration task, perform the following steps:

1. After the IBM Hyper-Scale Mobility relationship is created, activate it by running the
olvm_activate command, as shown in Example 3-10.

Example 3-10 The olvm_activate command

#Source:

A9000 ITSO>>olvm_activate vol=HS_Mob 6003310 01
Command executed successfully.

A9000 _ITSO>>olvm_list

Volume name Role Remote System
HS Mob 6003310 01  source A9000 6003308 Jazz
A initiali . . 1 .

A9000 _ITSO>>olvm_list
Volume name Role
HS Mob 6003310 01  source

Remote System
A9000 6003308 Jazz

Destination:
A9000 6003308 Jazz>>olvm_list
Volume name Role

HS Mob 6003310 01  destination

Remote System
A9000 ITSO

#After initialization is complete:
A9000 6003308 Jazz>>olvm_list

Volume name Role
HS Mob 6003310 01  destination

Remote System
A9000 ITSO

Active
yes

Active
yes

Active
yes

Active
yes

Phase State Link Up
migration Initializing yes
Phase State Link Up
ready Synchronized yes

Phase State Link Up
migration Initializing yes
Phase State Link Up

ready Consistent yes

2. The olvm_activate command initializes the synchronization of the source and destination
volumes. Note that the Hyper-Scale Mobility relationship becomes active (Active=yes).
The synchronization is queued because only one IBM Hyper-Scale Mobility process is

synchronized at a time.

The time that is required to complete the synchronization depends on numerous factors,
including how many migrations are active, and the amount of data that needs to be
synchronized per volume. After the synchronization has completed, the Phase changes to
ready on both the source and destination volumes. Additionally, the State changes to
Synchronized on the source volume as the State changes to Consistent on the destination

volume.
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Task 4: Proxying

Proxying means that the source IBM FlashSystem A9000 starts redirecting host 1/0O to the
volume on the destination IBM FlashSystem A9000. To start the proxy mode, complete the
following steps:

1. During the migration, host and host-port definitions can be created by running the
commands shown in Example 3-11. Note that these definitions can also be done before,
and independently of, the migration process. Example 3-12 shows the resulting host
definition on the destination IBM FlashSystem A9000.

Example 3-11 The host_define and host_add_port commands

D . .
A9000 6003308 Jazz>>host_define host=mcnode8l

Command executed successfully.

A9000 6003308 Jazz>>host_add_port host=mcnode81 fcaddress=10000090FA731D36
Command executed successfully.

A9000 6003308 Jazz>>host_add_port host=mcnode81 fcaddress=10000090FA731D37
Command executed successfully.

Example 3-12 The host_list command on the destination IBM FlashSystem A9000

A9000 6003308 Jazz>>host_list host=mcnode81
Name Type FC Ports iSCSI Ports  User Group Cluster Performance Class
mcnode81  default  10000090FA731D36,10000090FA731D37 none

2. Run the XCLI olvm_proxy command to start the Proxy phase, as shown in Example 3-13.

Important: Upon initiating the Proxy phase for a volume, it is no longer possible to stop
the IBM Hyper-Scale Mobility for this volume. Up to this point, the source volume still
exists on the source IBM FlashSystem A9000, and any host I/O is still synchronized
between both source and destination volumes.

Answering y to confirm the command execution shown in Example 3-13 triggers the
source IBM FlashSystem A9000 to proxy all subsequent host I/O to the volume on the
destination IBM FlashSystem A9000 only, and the source volume becomes inconsistent
and unavailable. The source volume is now just a logical placeholder for the original
volume. Its size is 0 GB, and its hard (total usable) capacity is returned to the storage
pool.

Example 3-13 The olvm_proxy command

_#SQU rce:
A9000_ITSO>>o01vm_proxy vol=HS_Mob_6003310_01

Warning:  Are you sure you want to move the volume HS Mob 6003310 01 to a
Proxy state? Source volume and all volume snapshots will be deleted. y/n: y
Command executed successfully.

A9000_ITSO>>olvm_list

Volume name Role Remote System Active Phase State Link Up
HS_Mob_6003310_01 source A9000 6003308 Jazz yes proxy Proxy yes
#Destination:

A9000 6003308 Jazz>>olvm_list

Volume name Role Remote System Active Phase State Link Up
HS_Mob_6003310_01 destination  A9000_ITSO yes proxy Proxied yes
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3.

To verify the start of the Proxy phase execute the olvm_1ist command, as shown in
Example 3-13 on page 97. The State of the source volume changes to Proxy, and the
State of the destination volume changes to Proxied. All host I/O to the source volume is
redirected (proxied) to the destination volume. In Example 3-14, the output of the vol_1ist
command on each IBM FlashSystem A9000 now shows that the volume named
HS_Mob_6003310 is no longer showing on the source IBM FlashSystem A9000 but has
been moved to the destination IBM FlashSystem A9000.

Example 3-14 The vol_list command after the Hyper-Scale Process is in State Proxy/Proxied

#Source:

A9000_ITSO>>vol list pool=ITSO_HSM

Name

HS_Mob_6003310_03
HS_Mob_6003310_11
HS_Mob_6003310_12

Destination:

Size (GB) Master Name Consistency Group Pool Creator Written (GB)
1033 ITSO_HSM  admin 0
1033 ITSO_HSM  admin 0
1033 ITSO_HSM  admin 0

A9000 6003308 Jazz>>vel_list pool=ITSO_HSM

Name

HS_Mob_6003308 01
HS Mob_ 6003308 02
HS_Mob_6003308 03
HS_Mob_6003308_10
HS_Mob_6003308 11
HS_Mob_6003308_12
HS_Mob_6003310_02
HS Mob_ 6003310 01

Size (GB) Master Name Consistency Group Pool Creator Written (GB)
2067 ITSO_HSM  admin 53

2067 ITSO_HSM  admin 0

2067 ITSO_HSM  admin 0

2067 ITSO_HSM  admin 3

2067 ITSO_HSM  admin 0

2067 ITSO_HSM  admin 0

1033 ITSO_HSM 53

1033 ITSO_HSM 30

4.

After the Proxy phase is successfully initiated, the destination volume can be mapped to
the host by running the map_voel command, as shown in Example 3-15.

Example 3-15 The map_vol command

#Destination:

A9000 6003308 Jazz>>map_vol vol=HS_Mob 6003310 01 host=mcnode81 lun=3
Command executed successfully.
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5. After mapping, rescan the devices from the host to pick up the new paths to the volume on

the destination IBM FlashSystem A9000. Run the xiv_fc_admin -R command, and then
run the xiv_devlist command from the host, as shown in Example 3-16.

Example 3-16 The xiv_fc_admin -R and xiv_devlist commands

[root@mcnode8l ~]# xiv_fc_admin -R
[root@mcnode8l ~]# xiv_devlist
XIV Devices

Device Size (GB) Paths Vol Name Vol ID XIV ID XIV Host
/dev/mapper/mpathaq 1033.6  8/8  HS_Mob_6003310_03 13445 6003310 mcnodes]
/dev/napper/mpathag] 1033.6  14/14 HS_Mob 6003310 01 13452 6003310 mcnodesl
/dev/mapper/mpathago 1033.6  6/6  H_Mob_6003310_02 13453 6003308 mcnodesl
/dev/mapper/mpathaxu  2067.3  6/6  Hs_Mob_6003308_01 15857 6003308 mcnodesl
/dev/mapper/mpathaxy 2067.3  6/6  HS_Mob 600330803 15859 6003308 mcnodesl
/dev/mapper/mpathayb 20673 6/6  H_Mob_6003308_02 15858 6003308 mcnodesl

Note the 14 paths (six additional) for the destination volume, HS_Mob_6003310_01, in the
bold row.

Task 5: Cleanup

To complete the Cleanup task, perform the following steps:

1. After validating that the host has connectivity to the destination volume through the new

paths to the destination IBM FlashSystem A9000, unmap the source volume on the
source IBM FlashSystem A9000 from the host, as shown in Example 3-17.

Example 3-17 The unmap_vol command

#Source:

A9000_ITSO>>unmap_vol vol=HS_Mob_6003310_01 host=mcnode8l
Command executed successfully.

A9000_ITSO>>o0lvm_list

Volume name Role Remote System Active Phase State Link Up
HS_Mob_6003310_01 source A9000 6003308 Jazz yes proxy Proxy yes

#D . .

A9000 6003308 Jazz>>olvm_list

Volume name Role Remote System Active Phase State Link Up
HS Mob 6003310 01  destination  A9000_ITSO yes proxy Proxied yes
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2. After unmapping the volume from the host, only six enabled paths to the volume remain to
the host. From the host run the xiv_fc_admin -R command followed by the xiv_devlist
command, as shown in Example 3-18.

Example 3-18 6 out of the 14 paths enabled

[root@mcnode8l ~]# xiv_fc_admin -R
[root@mcnode8l ~]# xiv_devlist
XIV Devices

Device Size (GB) Paths Vol Name Vol ID XIV ID XIV Host

Note the unmatching paths for the destination volume, HS_Mob_6003310_01, in the bold
row. Also, note the Vol ID is still 13452 and the XIV ID has changed to 6003308, which
indicates that the host is connected only to the destination volume on the destination IBM
FlashSystem A9000. The destination IBM FlashSystem A9000 keeps the same Vol ID, if
possible.

3. Runthe xiv_fc_admin -R --clean command, and then run the xiv_devlist command
from the host to remove the failed paths from the RHEL host, as shown in Example 3-19.
To remove the failed paths from an AlX host, a sample script is shown in Example 3-5 on
page 91.

Example 3-19 Path removal and rescan for RHEL

[root@mcnode8l ~]# xiv_fc_admin -R --clean
[root@mcnode8l ~]# xiv_devlist
XIV Devices

Device Size (GB) Paths Vol Name Vol ID XIV ID XIV Host

100 IBM FlashSystem A9000 and A9000R Replication Solutions



Task 6: Post-cleanup

The previous example successfully used IBM Hyper-Scale Mobility via the XCLI to move the
volume HS_Mob_6003310_01 from IBM FlashSystem A9000 6003310 to IBM FlashSystem

A9000 6003308 without incurring any downtime on the host. The final step is to end the proxy
and delete the relationship: To accomplish this task, complete the following steps:

1.

Run the o1vm_delete command, as shown in Example 3-20.

Example 3-20 The olvm_delete command

#Source:
A9000 ITSO>>olvm_delete vol=HS_Mob 6003310 01

Warning:  Are you sure you want to delete IBM Hyper-Scale Mobility relationship? y/n: y
Command executed successfully.

A9000 _ITSO>>olvm_list

No olvms match the given criteria

#Desti o
A9000 6003308 Jazz>>olvm_list
No olvms match the given criteria

. The proxy has been removed and the expected end state of the volumes on both the

source and destination IBM FlashSystem A9000s are shown in Example 3-21. On the
source IBM FlashSystem A9000, volume HS_Mob_6003310_02 no longer exists; on the
destination IBM FlashSystem A9000, there is a new volume named
HS_Mob_6003310_02. This has the matching size and Written percentage (Used
capacity) as the source volume before the Hyper-Scale Mobility process start.

Example 3-21 The vol_list by pool command

#Source:

A9000_ITSO0>>vol_list pool=ITSO_HSM

Name

HS_Mob_6003310_03
HS Mob_ 6003310 11
HS_Mob_6003310_12

#Destination:

Size (GB) Master Name Consistency Group Pool Creator Written (GB)
1033 ITSO_HSM  admin 0
1033 ITSO_HSM  admin 0
1033 ITSO_HSM  admin 0

A9000 6003308 Jazz>>vol_list pool=ITSO_HSM

Name

HS Mob_ 6003308 01
HS_Mob_6003308_02
HS_Mob_6003308 03
HS_Mob_6003308_10
HS_Mob_6003308_11
HS_Mob_6003308_12
HS Mob_ 6003310 02
HS_Mob_6003310_01

Size (GB) Master Name Consistency Group Pool Creator Written (GB)
2067 ITSO_HSM  admin 53

2067 ITSO_HSM  admin 0

2067 ITSO_HSM  admin 0

2067 ITSO_HSM  admin 3

2067 ITSO_HSM  admin 0

2067 ITSO_HSM  admin 0

1033 ITSO_HSM 53

1033 ITSO_HSM 30
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Data migration with
IBM FlashSystem A9000 and
IBM FlashSystem A9000R

This chapter provides a description of the migration process, which is a built-in feature of IBM
FlashSystem A9000 and IBM FlashSystem A9000R. The Data Migration Utility can migrate
data from almost any storage system to IBM FlashSystem A9000 and A9000R. The chapter
also includes the pre-migration and post-migration steps.

This chapter includes the following sections:

» Migration overview

» Detailed migration steps for an iSCSI connection

» Detailed migration steps for a Fibre Channel connection
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4.1 Migration overview

104

IBM FlashSystem A9000 and A9000R includes, at no extra charge, a powerful data migration
capability. The Data Migration Utility can migrate data from almost any storage system to IBM

FlashSystem A9000 and A9000R.

At the start of the migration, application hosts are offline for only a short time as they are

connected to IBM FlashSystem A9000 or A9000R. The logical volumes, also known as logical
unit numbers (LUNSs), that are migrated are reallocated from the former storage server to IBM

FlashSystem A9000 or A9000R and are then natively presented again to the host.
Meanwhile, the data is transparently migrated in the background, in a controlled fashion.

The migration overview, which is depicted in Figure 4-1, assumes a migration from another
storage system to IBM FlashSystem A9000 or A9000R. The storage system can be an IBM
storage system or another storage system, as long as that storage system supports Linux

hosts. The migration process is the same for all storage systems.

Hosts
4
2
FlashSystem
3
?Z@gnf A9000 or
y A9000R
1 5
Migration

Figure 4-1 Migration overview

Figure 4-1 shows the following series of processes (the following numbers correspond to the

numbers in the figure):

1. Volumes and pools that are defined in the Storage System are initially used by host
systems.

2. In the illustration, hosts are connected over Fibre Channel (FC) or internet Small

Computer System Interface (iSCSI) targets and the LUNSs that are defined in the Storage

System are mapped to those hosts.

3. An FC or iSCSI target is defined in IBM FlashSystem A9000 or A9000R for the Storage
System, as though it were a host. Target migration volumes in IBM FlashSystem A9000 or

A9000R are defined and mapped to the remote LUNSs in the Storage System.

4. A new FC or iSCSI host object for the host has to be defined in IBM FlashSystem A9000
or A9000R. At this stage the storage system has two hosts that are defined in the system

(the actual host and IBM FlashSystem A9000 or A9000R).

5. The migration feature is now enabled in IBM FlashSystem A9000 or A9000R. Before this

enablement starts, the host connectivity to the Storage System has to be terminated
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(apparent downtime for the host) and the volumes being migrated are manually presented
by IBM FlashSystem A9000 or A9000R to the host.

4.2 Detailed migration steps for an iSCSI connection

Note: We chose to migrate from IBM FlashSystem A9000 to IBM FlashSystem A9000R.
These systems were used for illustration because they were available for our
experimentation. Migration can be performed from any storage system that can attach to a
Linux host. The setup details differ based on the storage system.

At a high level, we used the following steps to migrate volumes from an IBM FlashSystem
A9000 (or any storage system) to IBM FlashSystem A9000R:

1. Initial connection and preparation:

— Establish connection between IBM FlashSystem A9000 and IBM FlashSystem
A9000R.

— Prepare an iSCSI qualified name (IQN) table for all of the systems that are involved.

— Assume that the volumes and the host are already defined in the IBM FlashSystem
A9000.

— Define IBM FlashSystem A9000R to the IBM FlashSystem A9000 with type Default.

— Define IBM FlashSystem A9000 in IBM FlashSystem A9000R (as a migration target).

2. Perform pre-migration tasks for each host that is attached to the IBM FlashSystem A9000
that will be migrated:

— Back up host data.
— Stop all I/O from the host to the LUNs on IBM FlashSystem A9000.
— Update the Host Attachment Kit (HAK) to latest version.

Important: If your migration source is not an IBM X1V, IBM FlashSystem A9000, or IBM
FlashSystem A9000R, it is important that you uninstall any specific multipath software (for
example IBM SDD) and install the IBM Host Attachment Kit (HAK).

— A reboot of the host might be needed depending on the multipath software changes
requirements.

3. Define and test the data migration volume:

— On the IBM FlashSystem A9000, remap volumes from the old host to IBM
FlashSystem A9000R.
— On IBM FlashSystem A9000R, create the data migration tasks and test them.

4. Activate the data migration tasks on IBM FlashSystem A9000R.
5. Define the host in IBM FlashSystem A9000R and bring the host and applications online:

— Define the host and iISCSI name on IBM FlashSystem A9000R.

— Map volumes to the host on IBM FlashSystem A9000R.

— Verify that IBM FlashSystem A9000R storage is visible.

— Depending on the host a rescan on the host for the volumes on IBM FlashSystem
A9000R might be necessary. Enable and start the host applications.

6. Complete the data migration on IBM FlashSystem A9000R:

— Monitor IBM FlashSystem A9000R migration tasks.
— On completion, delete the migration tasks.
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Tip: Print these overview steps and refer to them as you perform a migration.

The following steps are specific to the example that is mentioned here and focus only on the
iSCSl-attached volumes in an IBM FlashSystem A9000 with a Windows host.

4.2.1 Initial connection and preparation

106

For the initial connection setup, start by connecting IBM FlashSystem A9000R to IBM
FlashSystem A9000 that you are migrating from.

Because the migration and the host attachment are through iSCSI, you must ensure that
appropriate firewall ports are opened to allow iISCSI communications.

Important: If the Internet Protocol (IP) network includes firewalls, TCP port 3260 must be
open for iISCSI host attachment and migration to work.

It is also a good opportunity for you to update the host operating system (OS) patches and
drivers to the latest supported levels for the storage system that you are migrating (IBM
FlashSystem A9000 in our scenario).

Prepare an iSCSI qualified name (IQN) table
A preferred practice is to document all of the IQNs of all of the systems that are involved, as
shown in Table 4-1.

Table 4-1 Example of an iSCSI qualified name (IQN) table

Machine type iSCSI name

Windows host ign.1991-05.com.microsoft:windows-ilplid1
IBM FlashSystem A9000 ign.2005-10.com.xivstorage:01322131
IBM FlashSystem A9000R iqn.2005-10.com.xivstorage:01320902

On a Windows host, click Control Panel — iSCSI initiator. You can determine the IQNs from
the iSCSI initiator System Properties display.

Using the Hyper-Scale Manager you can see the iSCSI port address in the Host Properties
window, as shown in Figure 4-2 on page 107.
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m Host Properties

4 Units: GB v
MName Type
["win_iscsi | [ Defaur
Written by Host @ Stored on System @
Size (GB) Written (GB) Stored (GEB)
» 316 52 N/A
PORTS

FC Port Address

| ign.1991-05.com.microso ... |

r
| ign.1991-05.com.microsoftrwindows-#pld1 |

Figure 4-2 iSCSI qualified name in the Host Properties window

Volumes and host that are defined in IBM FlashSystem A9000

The example assumes that the pools and the volumes that you want to migrate existed in IBM
FlashSystem A9000. This example also assumes that the host that uses the volumes existed
in IBM FlashSystem A9000.

Define IBM FlashSystem A9000R on IBM FlashSystem A9000 as host

IBM FlashSystem A9000R must be defined as a Default host on IBM FlashSystem A9000.
Use the Hyper-Scale Manger Create New — Host to define IBM FlashSystem A9000R as a
host. In this example it is defined as iISCSI host, as shown in Figure 4-3.

Mame Type

| Ag000R_Migration | | Defaur [~]

SYSTEMS / CLUSTERS / DOMAINS 2z

System Cluster
[0 g |
DOMAINS . CLUSTER'S DOMAINS
Domain
fGlobal Space/
PORTS =
o1 : Port Address
@ iscsi | n.com.xivstorage:01220002 |

| Cancel |
Figure 4-3 Hosts in the Hyper-Scale Manager
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Select iISCSI and enter the iSCSI qualified name, as shown in Figure 4-3 on page 107.

Define IBM FlashSystem A9000 on IBM FlashSystem A9000R as a target
After the physical connectivity is established and IBM FlashSystem A9000R is defined to IBM
FlashSystem A9000 (or any iSCSl-attached storage), you must also define the IBM
FlashSystem A9000 on IBM FlashSystem A9000R.

You must define the storage system target. Also, you must define the connectivity between
IBM FlashSystem A9000R and IBM FlashSystem A9000 through the iSCSI target initiator.
Complete these steps:

1. By using the Hyper-Scale Manager GUI, log in to IBM FlashSystem A9000R system with
the storage administrator credentials.

2. Click Actions — Targets — View/Modify Targets and click the icon to add a target, as
shown in Figure 4-4.

m System Connectivity

Hosts (18)

TARGETS

®
Status: Creating New Connectivity

Monitored Remote System
Unmonitored Remote Systern

Source System Remote System
}_\QDOUR - AS000_Migration_Target
Source Domains S Remote Domains [ +]
Source Domain =
/Global Space/
TARGET PARAMETERS

& Migration O FG

) MErmoring / Online Mobility ®  i5Cs

ISCS| Name

: ign.2005-10.com.xivstorage:01322131

Max Sync Job Rate (MB/s) Max Resync Rate (MB/'s)
[ s00 ] [300

Max Initialization Rate (MB/s)

[ 100 ]

Figure 4-4 Defining a target for migration in IBM FlashSystem A9000R
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3. Enter the following information and select the following options, as shown in Figure 4-5:

Remote System This field is for the current system, for example,
A9000 Migration_Target. You have to select Unmonitored
Remote System to be able to enter the name.

Source Domains The default is /Global Space/, which means no-domain unless

specified
Remote Domain Depending on the previous selection of domain, other options
might be available.
Target Type Two options exist: Migration and Mirroring. Select Migration.
Target Protocol Fibre Channel or iSCSI. For this example, iSCSI is selected.

iSCSI (Initiator) Name
The iSCSI target that IBM FlashSystem A9000R attaches its
volumes from. In this example, IBM FlashSystem A9000 is the
iISCSI target, so select the corresponding iSCSI name from
Table 4-1 on page 106.

Max. Sync Job Rate Depending on the network bandwidth, the default value is set to
300 MBps. --- Not applicable for migration

Max. Resync Rate  Depending on the network bandwidth, the default value is set to
300 MBps. --- Not applicable for migration

Max. Init Rate Depending on the network bandwidth, the default value is set to
100 MBps.

4. After the target is defined, the target appears in the System Connectivity display as shown
in Figure 4-5.

Select Define Connectivity to define the iISCSI connections.

TARGETS &
Status: Not Defined e EE T
Source System Remaote System (Mot monitored)
ASODOR AS000_Migration_Target
Source Domains i Remote Domains
Source Domain =
/Global Space/

TARGET PARAMETERS

Migration FG
Mirroring ¢ Online Mability isCsl
ISCSI Name
ign.2005-10.com.xivstorage: 01322131
Max Sync Job Rate (MB/s) Max Resync Rate (MB/s)

300 300
Mazx Initialization Rate (MB/s)
100

Figure 4-5 Defining target ports in IBM FlashSystem A9000R
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5. In the window that is displayed, complete the following steps:

a. Enter the IP addresses for the iISCSI connectivity of IBM FlashSystem A9000 to define
the connection between the two systems, as shown in Figure 4-6.

EXETED connectivity Patch Panel
{ AutoGConnect ) B Gonnectivity Details { Disconnect 0]

( PORT o
_|1}------n-----------|-
A9000R A9000_Migration_Target (Not .
ISCSI PORTS +

IP Address
| 9.155120.20 [

Figure 4-6 Define the IP ports for the target system

b. Select Auto Connect to establish the connections between IBM FlashSystem A9000R
and the target system.

c. If the connection between IBM FlashSystem A9000R and the target system (IBM
FlashSystem A9000) is successful, the connection is displayed as connected (with a
check mark) and you can select Connectivity Details to view the connectivity, as
shown in Figure 4-7.

Connectivity Patch Panel [ <]

AOO0OR AQ000_Migration_Target

Module 4 i Unmonitored

Module 1

O 1
O 24

Figure 4-7 Connectivity details
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4.2.2 Perform pre-migration tasks for each host that is migrated

Perform the following pre-migration tasks for each host that you are migrating:

» Back up the volumes that are migrated.
» Stop all I/O from the host to the LUNs on the storage that is migrated.

Back up the volumes that are migrated

It is a good practice to take a full restorable backup before any data migration activity. Verify
that all of the data is restorable from the backup and that no backup media errors exist.

In addition to a regular backup, a point-in-time copy of the LUNSs that are being migrated (if
available) is an extra level of protection so that you can perform a rapid rollback, if necessary.

Stop all I/0 from the host to the LUNs on the storage that is migrated

Before the actual migration can begin, the application must be quiesced and the file system
must be synchronized to ensure that the application data is in a consistent state. Because the
host might need to be rebooted several times before the application data becomes available
again, the following steps might be required:

» Set applications to not automatically start when the host operating system restarts.
» Stop file systems from being automatically remounted upon system boot.

Note: In clustered environments, such as Windows or Linux, you might choose to work
with only one node until the migration is complete. If so, consider shutting down all other
nodes in the cluster.

4.2.3 Define and test data migration volumes

To define and test the data migration volumes, perform these tasks:

» Remapping old volumes to the new host in IBM FlashSystem A9000
» Define migration volumes in IBM FlashSystem A9000R
» Test data migration volumes in IBM FlashSystem A9000R

Remapping old volumes to the new host in IBM FlashSystem A9000
Complete the following steps to remap the old volumes to the new host:

Important: Make sure the LUNSs that are migrated do not have any mappings to another
host, as this can cause data corruption.
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Use the Volume Mapping windows to map the IBM FlashSystem A9000 volumes to the host
created for the IBM FlashSystem A9000R connection as shown in Figure 4-8.

m Mame Gontains WIN_ISGSI (%) | #'| Glick here to adjust filter ®
M 4 selected out of 4 Volumes H csv m 4 Volumes' Mapping

Volume ~ Volum... Reduction Status Compression ..

WIN_ISCSI_V_O1 80GB Deduplicated & Com... & Compressed

WIN_ISCSI_V_02 79GB Deduplicated & Com... @ Compressed

WIN_ISCSI V_03 79GB Deduplicated & Gom... @ Compressad

WIN_ISCS1 V_04 70 GB Deduplicated & Com... @ Compressed

HOSTS
Host LUN
[ Aoo00_Migration [ [

Figure 4-8 Mapping the volumes to IBM FlashSystem A9000R

Define migration volumes in IBM FlashSystem A9000R

IBM FlashSystem A9000R can determine the size of the IBM FlashSystem A9000 (or any
iSCSI-attached storage) volumes and create the corresponding IBM FlashSystem A9000R
volumes quickly when the data migration object is defined.

Use this method to help avoid potential problems when you manually calculate the real block
size of a volume.

Complete these steps:

1. In the Hyper-Scale Manager GUI, select the pool to use for the migrated volumes and then
select Actions — Migration — Migrate remote volume to Pool, as shown in Figure 4-9.

Pool Properties
Properties ¥ Migrate remote Volume to Pool
Volumes ¥
QoS »
Pool Capacity »
Policy controls »
Statistics ¥
Migration »
Comprassion »
Delete »

Figure 4-9 Selecting Pool for Migration in IBM FlashSystem A9000R
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2. Select the settings for the following entries, as shown in Figure 4-27:

Target

Target LUN

Destination Volume

Create Volume
Update Source

Active

Select the target system as defined in “Define IBM FlashSystem
A9000 on IBM FlashSystem A9000R as a target” on page 108.

This field needs to match the remote logical unit number (LUN ID),
for example, 1, 2 or 3.

Provide a name for the destination volume, for example,

WIN_ISCSI M 1.

Select the check box if you want to create destination volumes.

Select this option if you want to update the source volumes when
the hosts make changes.

Select this box if you want to activate the migration.

M 1selected out of 2 Pools

Pool ~ System
ITSO_Migrate A2000
I ITSO_Migrate_R AQ000R

[ZelsTBll Name Contains Migrate (%) | #' | Ciick here to adjust filter

H csv Mmol Properties

e ;

Target (¥

Migrate remote Volume to Pool

Units: GB

| Agopo_Migration_Target

Target LUN (¥

|1

O Existing Volume

® ' Create Volume

Destination Volume (%

WIN_ISCSI_M_1

‘2| Don"t Update Source
@ Update Source

® Active
Q' Inactive

o]

3. Click Apply.

Figure 4-10 Creating migration vo/um_es in IBM FlashSystem A9000R

4. Repeat steps 2 and 3 for all of the migrated volumes with their respective remote LUNs.

After all of the migrated volumes are created, you can list the migrated volumes by using a
migration volume filter, as shown in Figure 4-11.

m is in Migration Process - Yes (%) | Mame ContainsISCSI (%) | #  Ciick here to adjust filter
M 4 Volumes
Volume ~ Sourc... System Migration Target System
WIN_ISCSI_M_1 Yes ADOOOR AQ000_Migration_Target (Link Up)
WIN_ISCSI_M_2 Yes AQO00R AD000_Migration_Target (Link Up)
WIN_ISCSI_M_3 Yes ABOOOR ABO00_Migration_Target (Link Up)
WIN_ISCSI_M_4 Yes ADOOOR ABO00_Migration_Target (Link Up)

Migration Target LUN

Migration Status
Synchronized
Synchronizing (33%)
Synchronizing (0%)

Synchronizing (0%;)

Figure 4-11 Migrated volumes view
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Test data migration volumes in IBM FlashSystem A9000R
Select the migration volumes and then click Actions — Test.

The test action reads the first block of the volume and can therefore make sure that the
system is able to read from the mapped volume. In some active/passive storage systems it is
possible to read the configuration over the passive controller, but not read the data. The test is
making sure there is connectivity to the controller that owns the LUN. If any issues exist with
the data migration object, the test fails and the issues that are encountered are reported.

4.2.4 Activating data migration on the migrated volumes

If you selected Inactive in the Pool Properties window when creating the migration volumes
on IBM FlashSystem A9000R, you have to start the migration process manually. When the
data migration is initiated, the data is copied sequentially in the background from the IBM
FlashSystem A9000 volume to IBM FlashSystem A9000R. The host reads and writes data to
the new storage system without being aware of the background 1/O that is being performed. If
a write to a block comes from host that has not been migrated yet, the source storage system
also is updated with this write.

Important: After the data migration is activated, the data migration can be inactivated.
However, we do not advise that you inactivate it. When the data migration is inactivated,
the host is no longer able to read or write to the source migration volume and all host 1/0
stops. Do not inactivate the migration with host 1/0 running.

When migration is finished choose Disconnect and not inactivate.

To activate the data migration, complete these steps:
1. Select the Migration volumes by using a volume migration filter.
2. Select Volumes — Actions — Migration — Change Activation State — Activate.

3. Select Active, as shown in Figure 4-12.

m 4 Violumes' Data Migration

Targets (1)

Change Data Migration Activation State for Volume 4

@ Active
O Inactive

=] - |

Figure 4-12 Activating migration for the migration volumes
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4.2.5 Define the host in IBM FlashSystem A9000R and bring the host online

Before you complete the data migration and allocate the volumes to the host, the host must
be defined in IBM FlashSystem A9000R. Volumes are then mapped to the hosts or clusters.
Upon completion of these steps, the volumes are available to the host for read and write
operations. If the host cannot view the volumes, ensure that the Host Attachment Kit (HAK) is
installed and configured and that no other multipath software is installed on the host.

To attach a host to the volumes that are being migrated, complete these steps:
1. Define the host in IBM FlashSystem A9000R.

Use the New Item — Host window to create a new host and add ports to the host.
2. Map the LUNSs that are being migrated to the host.

Use the Volume — Actions — Mapping — View/Modify window to map volumes to the
host.

4.2.6 Complete the data migration on IBM FlashSystem A9000R

After the volumes and data access are confirmed, you can start the host application and
verify the operations. The migration tasks run in the background and allow normal host
access to the newly mapped volumes.

Make sure, that all of the devices come back online and that the applications can start.

Occasionally, a host might not need to be online during the migration (such as after hours, not
in production, or if the migration is completed within the customer change window). It can be
offline and be brought back online after the migration is complete.

Note: In clustered environments, the usual recommendation is for only one node of the
cluster to be initially brought online after the migration is started, and to have all other
nodes stay offline until the migration is complete. After completion, update all other nodes
(drivers and Host Attachment Kit) in the same way that the primary node was updated
during the initial outage.

Complete the data migration on IBM FlashSystem A9000R
To complete the data migration, complete the steps that are described in this section.

Data migration progress

Figure 4-11 shows one volume migrated, one volume migrating. The process is sequential so
when one volume completes its migration, the next volume initializes. Figure 4-13 shows that
all volumes have completed the migration and have the migration status Synchronized.

m is in Migration Process - Yes (%) | Name Contains WIN_ISCSI () | #° | Click here to adjust fiter
M 4Volumes
Volume ~ Sourc... System Migration Target System Migration Targ... Migration Status

WIN_ISCSI_M_1 Yes ADOOCR A0000 Migration

rget (Link Up) 1 Synchronized

WIN_ISCSI_M_2 Yes ADOOCR AD000_Migration_Target (Link Up) 2 Synchronized

WIN_ISCSI_M_3 es AQD0OR AQOD

jon_Target (Link Up)

WIN_ISCSI_M_4 Yes ADOOCR ABOD tion_Target (Link Up)

Figure 4-13 Data migration process completed

Chapter 4. Data migration with IBM FlashSystem A9000 and IBM FlashSystem A9000R 115



After all of a volume’s data is copied, the data migration achieves synchronization status.
After synchronization is achieved, all read requests are served by the new IBM FlashSystem
A9000R. If source updating was selected, IBM FlashSystem A9000R continues to write data
to itself and the storage system that is being migrated until the data migration is terminated.

Disconnect data migration

After synchronization is achieved, the data migration object can be safely disconnected
without host interruption. Verify that the migration is complete before you proceed. Select the
volume and verify the migration status as displayed in Figure 4-13.

Important: If this migration is an online migration, do not inactivate the data migration
before deletion because inactivation causes host I/O to stop, which can cause data
corruption.

You can perform this task without host or server interruption if the volume completed
synchronization. Select the volumes you want to disconnect and chose the disconnect action,
as shown in Figure 4-14. If the data migration is incomplete, a warning message appears.

mw ume Data Migration
Properties ¥ Migrate to this Violume
Snapshots ¥ Change Activation State
Mirroring ¥ Test
Mapping ¥ Disconnect

Consistency Group »
QoS »
Volume Capacity »
Statistics ¥
I Migration »
Online Volume Mobility ¥
Volume Data »
Comprassion ¥

Delete »

Figure 4-14 Disconnect data migration

Data migration is now completed.

4.2.7 Removing Migration Connectivity
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The steps to remove the migration connectivity on A9000R for an iSCSI connection are the
same steps as for an Fibre Channel connection as described in 4.3.7, “Removing Migration
Connectivity”.
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4.3 Detailed migration steps for a Fibre Channel connection

Note: We chose to migrate from an IBM XIV Storage System to IBM FlashSystem A9000.
These systems were used for illustration because they were available for our
experimentation. Migration can be performed from any storage system that can attach to a
Linux host. The setup details differ based on the storage system.

At a high level, we used the following steps to migrate volumes from an XIV Storage System
(or any FC attached storage system) to IBM FlashSystem A9000:

1. Initial connection and preparation:

a.

Establish connection between the XIV Storage System (or any storage system) and
IBM FlashSystem A9000.

Prepare a World Wide Port Name (WWPN) table for all of the systems that are
involved.

c. Assume that the volumes and the host are already defined in the XIV Storage System.
d. Define IBM FlashSystem A9000R as host object on the XIV Storage System with type

e.

Default.
Define the XIV Storage System in IBM FlashSystem A9000R (as a migration target).

2. Perform pre-migration tasks for each host that is attached to the XIV that will be migrated:

a.
b.

C.

d.

Back up host data.
Stop all I/0 from the host to the LUNs on the XIV storage.
Update the Host Attachment Kit (HAK) to latest version

Important: If your migration source is not an XIV, IBM FlashSystem A9000, or
IBM FlashSystem A9000R, it is important that you uninstall any specific multipath
software (for example IBM SDD) and install the IBM Host Attachment Kit (HAK).

A reboot of the host might be needed depending on the multipath software changes
requirements.

3. Define and test the data migration volume:

a.
b.

On the XIV storage, remap volumes from the old host to IBM FlashSystem A9000.
On IBM FlashSystem A9000, create the data migration tasks and test them.

4. Activate the data migration tasks on IBM FlashSystem A9000.
5. Define the host in IBM FlashSystem A9000 and bring the host and applications online:

a.

b
c.
d

Define the host on IBM FlashSystem A9000.

. Map volumes to the host on IBM FlashSystem A9000.

Verify that IBM FlashSystem A9000 storage is visible.

. Depending on the host a rescan on the host for the volumes on IBM FlashSystem

A9000 might be necessary. Enable and start the host applications.

6. Complete the data migration on IBM FlashSystem A9000:

a.
b.

Monitor IBM FlashSystem A9000 migration tasks.
On completion, delete the migration tasks.
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Tip: Print these overview steps and refer to them as you perform a migration.

The following steps are specific to the example that is mentioned here and focus only on the
FC connection between an XIV Storage System (or any storage system) and IBM
FlashSystem A9000 (or A9000R).

4.3.1 Initial connection and preparation
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For the initial connection setup, start by connecting IBM FlashSystem A9000 to the XIV
system that you are migrating from.

Because the migration is through FC, you must ensure a correct Storage Area Network (SAN)
configuration between the XIV Storage System and IBM FlashSystem A9000. Also data
connection between IBM FlashSystem A9000 and the host must be correct.

It is also a good opportunity for you to update the host operating system (OS) patches and
drivers to the latest supported levels for the storage system that you are migrating (the XIV
Storage System in our scenario).

Prepare a Fibre Channel WWPN table
A preferred practice is to document all WWPNSs of the systems that are involved, as shown in

Table 4-2.

Table 4-2 Example of FC ports
System WWPN TYPE
IBM FlashSystem A9000 50:01:73:80:56:73.01:14 Initiator
IBM FlashSystem A9000 50:01:73:80:56:73.01:34 Initiator
XIV Storage System 50:01:73:80:9c:4a:01:60 Target
XIV Storage System 50:01:73:80:9c:4a:01:90 Target
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Volumes and host that are defined in the XIV Storage System

The example assumes that the pools and the volumes that you want to migrate existed in the
XIV Storage System. This example also assumes that the host that uses the volumes existed
in the XIV Storage System.

Define IBM FlashSystem A9000 on the XIV Storage System as host

IBM FlashSystem A9000 must be defined as a Default host on the XIV Storage System. In
the XIV Storage System GUI, click Hosts and Clusters — Hosts and Clusters

(Figure 4-15).

Hosts and Clusters

Hosts and Clusters

QoS Performance Class |

" Hosts Connectivity )

1 1]

11}

,;E 4
Volumes by Hosts
1SCSI Connectivity

Figure 4-15 Hosts and Clusters in the XIV Storage System GUI

Choose Add Host from the top menu bar. Add a default host (Data_Migration_Host) with the
name of the target IBM FlashSystem A9000R, as shown in Figure 4-16 on page 119.

Add Host X

System: XN _PFE02_1340010 -
Domain: no-domain -
Cluster: Standalone Hosts -
Name: * (9000

Type: default -
CHAP Name:

CHAP Secret:

Figure 4-16 Add Host window for the data migration host

On the Add Port window, add the host ports with the WWPNs of the IBM FlashSystem A9000,
as shown in Figure 4-17.
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Add Port X '

System: XN _PFE0Z_1340010 -
Host Name: AS000

Port Type: FC -
Port Name: * | 5001738056730113 -

Figure 4-17 Adding the FC port connections for the data migration host

Repeat steps in Figure 4-17 for all IBM FlashSystem A9000 ports listed in Table 4-2.
Figure 4-18 shows the two ports of the table added to the host.

m Standalone Hosts

3 Asoo0 no-domain default
[@&] 5001738056730113 FC
[@&] 5001733056730133 FC

Figure 4-18 Host and associated FC ports

Define the XIV Storage System on IBM FlashSystem A9000 as a target
After the physical connectivity is established and IBM FlashSystem A9000 is defined on the
X1V Storage System (or any FC-attached storage), you must also define the XIV Storage
System on IBM FlashSystem A9000 as a target.

Define the connectivity between IBM FlashSystem A9000 and the XIV Storage System via
FC. Complete these steps:

1. By using the Hyper-Scale Manager GUI, log in to IBM FlashSystem A9000 system with
the storage administrator credentials.

2. Click Actions — Targets — View/Modify Targets and click the icon to add a target, as
shown in Figure 4-19.
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m System Connectivity

TARGETS

Status: Creating New Connectivity

Source System Remote System

AD000

XIV_Migration_Target

®
Define Gonnectivity

Monitored Remote System
Unmonitored Remote Systern

Source Domains S Remote Domains [+]
Source Domain =
/Global Space/
TARGET PARAMETERS

& Migration ® FC

) MErmoring / Online Mobility D) iSGSI
Max Sync Job Rate (MB/s) Max Resync Rate (MB/s)
| 200 || 300
Max Initialization Rate (MB/s)
| 100 |

SN e |

Figure 4-19 Defining a Target in IBM FlashSystem A9000

3. Enter the following information and select the following options, as shown in Figure 4-19:

Remote System

Source Domains
Remote Domain

Target Type
Target Protocol
Max. Sync Job Rate

Max. Resync Rate

Max. Init Rate

This field is for the current system, for example,
XIV_Migration_Target. You have to select Unmonitored Remote
System to be able to enter the name.

The default is /Global Space/, which means no-domain unless
specified.

Depending on the previous selection of domain, other options
might be available.

Two options exist: Migration and Mirroring. Select Migration.
Fibre Channel (FC) or iSCSI. For this example, FC is selected.

Depending on the network bandwidth, the default value is set to
300 MBps. Not applicable for migration.

Depending on the network bandwidth, the default value is set to
300 MBps. Not applicable for migration.

Depending on the network bandwidth, the default value is set to
100 MBps.

4. After the target is defined, the target appears in the System Connectivity display, as shown

in Figure 4-20.

Select Define Connectivity to define the FC connections.
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m System Connectivity

TARGETS
Status: Not Defined | Define Connectivity |
Source System Remote System (Mot monitored)
A9000 XIV_Migration_Target
Source Domains : Remote Domains [+
Source Domain =
/Global Space/
TARGET PARAMETERS

Figure 4-20 Defining connectivity in IBM FlashSystem A9000

5. In the window that is displayed, complete the following steps:

a. Enter the WWPN as listed in Table Table 4-2 of the XIV Storage System to define the
connection between the two systems, as shown in Figure 4-21.

EEETED connectivity Patch Panel
| Auto Connect - B connectivity Details C Disconnect |
(PoRT oy
AZ000 XIV_Migration_Target (Not mo...
*
+ W Source
FC PORTS
WWPN
50:01:73:80:9¢c:4a:01:60
WWPN
| 50:01:73:80:0c:4a:01:00 |

Figure 4-21 Define the FC ports for the target system

b. Select Auto Connect to establish the connections between IBM FlashSystem A9000
and the target system.

c. If the connection between IBM FlashSystem A9000 and the target system (the XIV
Storage System) is successful, the connection is displayed as connected (with a check
mark) and you can select Connectivity Details to view the connectivity, as shown in
Figure 4-22.
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Connectivity Patch Panel [ <]
ADDOO ¥I_Migration_Target
Module 2
O 1
O 2
O 3%; ~
O e
Maodule 2
o -
[EI -
O 3%'
| 4 .-'li':
Module 1 i
O 1 e"‘l:
O 25 f
0 a%/
g

Figure 4-22 Migration connectivity details

4.3.2 Perform pre-migration tasks for each host that is migrated

The following pre-migration tasks are preferred practices to be performed for each host that
you are migrating:

» Back up the volumes that are migrated.
» Stop all I/O from the host to the LUNs on the storage that is migrated.

Back up the volumes that are migrated

Its good practice to take a full restorable backup before any data migration activity. Verify that
all of the data is restorable from the backup and that no backup media errors exist.

In addition to a regular backup, a point-in-time copy of the LUNs that are being migrated (if
available) is an extra level of protection so that you can perform a rapid rollback, if necessary.

Stop all I/0 from the host to the LUNs on the storage that is migrated
Before the actual migration can begin, the application must be quiesced and the file system
must be synchronized to ensure that the application data is in a consistent state. Because the
host might need to be rebooted several times before the application data becomes available
again, the following steps might be required:

» Set applications to not automatically start when the host operating system restarts.
» Stop file systems from being automatically remounted on boot.

Note: In clustered environments, such as Windows or Linux, you might choose to work
with only one node until the migration is complete. If so, consider shutting down all other
nodes in the cluster.
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4.3.3 Define and test data migration volumes
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To define and test the data migration volumes, you perform these tasks:

» Remapping old volumes to the new host in the XIV Storage System
» Define migration volumes in IBM FlashSystem A9000
» Test data migration volumes in IBM FlashSystem A9000R

Remapping old volumes to the new host in the XIV Storage System
Complete the following steps to remap the old volumes to the new host:

Important: Make sure the LUNSs that is going to be migrated do not have any mappings to
an old host, this can cause data corruption.

1. In the XIV Storage System GUI, log in with the storage administrator credentials.
2. Click Hosts and Clusters — Hosts and Clusters.

3. Select the data migration host in the XIV Storage System that was defined in “Define the
XIV Storage System on IBM FlashSystem A9000 as a target” on page 120.

4. Right-click the selected host, and click Modify LUN Mapping.

5. Select the volumes to be mapped (the volumes that were earlier mapped to the actual
host), as shown in Figure 4-23, and click Map.

Map Volume(s) to Host/Cluster

Select Host/Cluster

AS000 bt

Figure 4-23 LUN mapping to the data migration host

Figure 4-24 shows the selected LUNs mapped to IBM FlashSystem A9000.

m Standalone Hosts
a AS00D no-domain default
k LNX_FC_V_01 no-domain vol 1
E LNX_FC_V_02 no-domain vol 2
k LNX_FC_V_03 no-domain vol 3
k LNX_FC_V_04 no-domain vol 4

Figure 4-24 Luns mapped to IBM FlashSystem A9000

Define migration volumes in IBM FlashSystem A9000

IBM FlashSystem A9000 can determine the size of the XIV Storage System (or any
iSCSl-attached storage) volumes and create the corresponding IBM FlashSystem A9000
volumes quickly when the data migration object is defined.
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Use this method to help avoid potential problems when you manually calculate the real block
size of a volume.

Complete these steps:

1. Inthe Hyper-Scale Manager GUI, select the pool to use for the migrated volumes and then
select Actions — Migration — Migrate remote Volume to Pool, as shown in
Figure 4-25.

Pool Properties
Properties » Migrate remote Volume to Pool
Volumes >
QoS5 »
Pool Capacity »
Policy controls »
Statistics ¥
Migration »
Comprassion »

Figure 4-25 Selecting Migration in IBM FlashSystem A9000

2. Get the LUN IDs of the volumes mapped to host A9000 on the XIV Storage System as
shown in Figure 4-26.

m Standalone Hosts
ﬂ A9000 no-domain default
E S LNX_FC_V_ 01 no-domain vol 1
© LNX_FC_V_02 no-domain vol 2
® LNX_FC_ VW 03 no-domain vol =
® LNX_FC_V_04 no-domain vol 4
Figure 4-26 XV Storage System LUN IDs for host A9000
Select the settings for the following entries, as shown in Figure 4-27 on page 126:
Target Select the target system that was defined earlier in the XIV Storage
System.
Target LUN This field needs to match the remote logical unit number (LUN ID),
for example, 1, 2, 3, and 4.
Destination Volume Provide a name for the destination volume, for example,
LNX_FC_MoL1.
Create Volume Select the check box if you want to create destination volumes.
Update Source Select this option if you want to update the source volumes when

the hosts make changes.
Active Select this box if you want to activate the migration.
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m Pool Properties
QoS ()

+ Units: GB
Migrate remote Volume to Pool

Target (%

[ v_Migration_Target
Target LUN (¥

E |

2| Existing Violume Destination Volume (¥

@/ Greate Volume LMK_FG_H_I}1|

2| Don't Update Source ® Active

@/ Update Source 2 Inactive

=N

Figure 4-27 Creating migration volumes in IBM FlashSystem A9000
3. Click Apply.
4. Repeat steps 2 and 3 for all of the migrated volumes with their respective remote LUNs.

After all of the migrated volumes are created, you can list the migrated volumes by using a
migration volume filter, as shown in Figure 4-28.

is in Migration Process - Yes (%) Name ContainsLNX () | #° | GClick here to adjust filter
M 4Volumes H csv
Volume ~ System Migration Target System Migration Target ... Migration Status Source Updating
LNX_FC_M_01 AQ000 X¥IW_Migration_Target (Link Lip) 1 Synchronized Yas
LNX_FC_M_02 AQ000 ¥IW_Migration_Target (Link Up) 2 Synchronizing {41%) Yes
LNX_FC_M_03 AQ00D ¥IV_Migration_Target (Link Up) 3 Synchronizing (0%) Yes
LNX_FC_M_04 AQ000 XIV_Migration_Target (Link Lip) 4 Synchronizing (0%) Yes

Figure 4-28 Migrated volumes view

Test data migration volumes in IBM FlashSystem A9000R
Select the migration volumes and then select Actions — Test.

The test action reads the first block of the volume and can therefore make sure that the
system is able to read from the mapped volume. In some active and passive storage systems
it is possible to read the configuration over the passive controller, but not read the data. The
test is making sure that there is connectivity to the controller that owns the LUN. If any issues
exist with the data migration object, the test fails and the issues that are encountered are
reported.

IBM FlashSystem A9000 and A9000R Replication Solutions



4.3.4 Activating data migration on the migrated volumes

If you checked Inactive in the Pool Properties window when creating the migration volumes on
IBM FlashSystem A9000R, you have to start the migration process manually. When the data
migration is initiated, the data is copied sequentially in the background from the XIV Storage
System volume to IBM FlashSystem A9000. The host reads and writes data to the new

storage system without being aware of the background I/O that is being performed. If a write
to a block comes from host that has not been migrated yet, the source storage system is also

updated with this write.

Important: After the data migration is activated, the data migration can be inactivated.
However, we do not advise that you inactivate it. When the data migration is inactivated,
the host is no longer able to read or write to the source migration volume and all host 1/0
stops. Do not inactivate the migration with host I/0 running.

When migration is finished, choose Disconnect and not inactivate.

To activate the data migration, complete these steps:
1. Select the Migration volumes by using a volume migration filter.
2. Select Volumes — Actions — Migration — Change Activation State — Activate.

3. Select Active, as shown in Figure 4-29.

m 4 Violumes' Data Migration

Targets (1)

t
Change Data Migration Activation State for Volume 4

@ Active
O Inactive

[ oancet_|

Figure 4-29 Activating migration for the migration volumes
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4.3.5 Define the host in IBM FlashSystem A9000 and bring the host online

Before you complete the data migration and map the volumes to the host, the host must be
defined in IBM FlashSystem A9000. Volumes are then mapped to the hosts or clusters. Upon
the completion of these steps, the volumes are available to the host for read and write
operations. If the host cannot view the volumes, ensure that the Host Attachment Kit (HAK) is
installed and configured and no other multipath software is installed on the host.

To attach a host to the volumes that are being migrated, complete these steps:
1. Define the host to IBM FlashSystem A9000R.

Use the New Item — Host window to create a new host and add the ports to the host.
2. Map the LUNSs that are being migrated to the host.

Use the Volume — Actions — Mapping — View/Modify window to map volumes to the
host.

4.3.6 Complete the data migration on IBM FlashSystem A9000

After the volumes and data access are confirmed, you can start the host application and
verify the operations. The migration tasks run in the background and allow normal host
access to the newly mapped volumes.

Make sure that all of the devices come back online and that the applications can start.

Occasionally, a host might not need to be online during the migration (such as after hours, not
in production, or if the migration is completed within the customer change window). It can be
offline and be brought back online after the migration is complete.

Note: In clustered environments, the usual recommendation is for only one node of the
cluster to be initially brought online after the migration is started, and to have all other
nodes stay offline until the migration is complete. After completion, update all other nodes
(driver, host attachment package, and so on) in the same way that the primary node was
updated during the initial outage.

Complete the data migration on IBM FlashSystem A9000
To complete the data migration, complete the steps that are described in this section.

Data migration progress

Figure 4-28 on page 126 shows one volume migrated, one volume migrating. The process is
sequential so when one volume completes its migration, the next volume initializes.

Figure 4-30 shows that all volumes have completed the migration and have the migration
status Synchronized.

m is in Migration Process - Yes (%) | MName Contains LNX (%) | #° | Click here to adjust filter

M 4Volumes H csv
Volume ~ System Migration Target System Migration Target LUN Migration Status Source Updating
LNX_FC_M_01 A9000 XIV_Migration_Target {Link U} 1 Synchronized Yes
LNX_FC_h_02 AQ000 XIV_Migration_Target {Link Up} 2 Synchronized ez

LNX_FC_M_03

¥V _Migration_Target {Link Up) 3 Synchronized ez

LNX_FC_M_04 AD0OC XIV_Migration_Target {Link Up} 4 Synchronized Yes

Figure 4-30 Data migration process completed
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After all of a volume’s data is copied, the data migration achieves synchronization status.

After synchronization is achieved, all read requests are served by the new IBM FlashSystem
A9000. If source updating was selected, IBM FlashSystem A9000R continues to write data to

itself and the storage system that is being migrated until the data migration is terminated.

Disconnect data migration

After synchronization is achieved, the data migration object can be safely disconnected

without host interruption. Verify that the migration is complete before you proceed. Select the

volume and verify the migration status as displayed in Figure 4-30.

Important: If this migration is an online migration, do not inactivate the data migration
before deletion because inactivation causes host I/O to stop, which can cause data

corruption.

You can perform this task without host/server interruption if the volume completed
synchronization. Select the volumes you want to disconnect and choose the disconnect
action, as shown in Figure 4-31. If the data migration is incomplete, a warning message

appears.

Voume Drata Migration

Properties
Snapshots
Mimroring

Mapping
Gonsistency Group
QoS

Volume Capacity
Statistics

Migration

Online Volume Mobiity
Volume Data
Compression

Delete

Migrate to this Volume
Change Activation State
Test

Disconnect

Figure 4-31 Disconnect data migration

Data migration is now completed.

4.3.7 Removing Migration Connectivity

To remove the FC migration connectivity, complete these steps:
» Remove migration Target on A9000
» Remove the host A9000 used for migration on the XIV Storage System.
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Remove migration Target on A9000
In Hyper-Scale manager select A9000 in the System view and list the targets in the System

Connectivity windows:

1. Select Actions — Targets — View/Modify Targets — Actions Menu of the migration
target XIV_Migration_Target, as shown in Figure 4-32.

M 1selected out of 1System

System ~ Status

I AS000 Fully Protected

E:4:912 0l Has Migration Targets - Yes (%) | Name Exact Match AS000 (%) & Click here to adjust filter ® KX

A csv | | EEEEED system Connectivity

[1ops ot 7105 ][ atency max 0.7 ms ]|

Connected T
1
Domains (0) a
+
TARGETS 7
—
Status: Connected (Migration) | View Connectivity |
Source System Remote System [Not monitored)
A9000 XIV_Migration_Target
Source Domains : Remote Domains [+
sdth frotal) 010 EVs Bl|| Usage Caneal Apply

Figure 4-32 Actions Menu in the System Connectivity window

2. Select Disconnect from the actions menu, as shown in Figure 4-33.

A000

)

View Gonnectivity Details
Export Gonnectivity Details
Auto Gonnect

Disconnect

Figure 4-33 Disconnection migration target
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3. Using the same action menu as shown in Figure 4-32 on page 130, select Remove Target,
as shown in Figure 4-34.

AS000

Remove Target
View Connectivity Details
Export Gonnectivity Details

Auto Gonnect

Figure 4-34 Removing migration Target

After successful target removal the target is not listed anymore in the System Connectivity
window.

Remove the host A9000 on the XIV Storage System
To remove the host, complete the following steps:

1. In the XIV GUI select the volumes mapped to A9000 and use the Unmap action to unmap
the volumes from the host A9000, as shown in Figure 4-35.

y i
Standalone Hosts
J Asoo0 no-domain default

E S LNX_FC_V_01 no-domain vol 1
E S LNX_FC_V_02 no-domain vol 2
3 LNX_FC_V_03 ol 3
- - T Unmap
E 3 LNX_FC_V_04 al 4

Figure 4-35 Unmap volumes

2. Inthe XIV GUI select the host A9000 and use the Delete action to delete the host used for
migration as shown in Figure 4-36.

y i
Standalone Hosts

u AS000 no-domain
WIZKA2 nn-dnmain
Edit

Figure 4-36 Deleting the host used for migration.

The migration connectivity is now deleted.
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Related publications

The publications listed in this section are considered particularly suitable for a more detailed
discussion of the topics covered in this book.

IBM Redbooks

The following IBM Redbooks publications provide additional information about the topic in this
document. Note that some publications referenced in this list might be available in softcopy
only.

» IBM FlashSystem A9000 and IBM FlashSystem A9000R Architecture and
Implementation, SG24-8345

» IBM FlashSystem A9000, IBM FlashSystem A9000R, and IBM XIV Storage System: Host
Attachment and Interoperability, SG24-8368

» IBM X1V Storage System Business Continuity Functions, SG24-7759

» IBM Hyper-Scale Manager for IBM Spectrum Accelerate Family IBM X1V, IBM
FlashSystem A9000 and A9000R, and IBM Spectrum Accelerate, SG24-8376

You can search for, view, download or order these documents and other Redbooks,

Redpapers, Web Docs, draft and additional materials, at the following website:

http://www.ibm.com/redbooks

Other publications and Online resources

» IBM FlashSystem A9000 on IBM Knowledge Center:
http://www.ibm.com/support/knowledgecenter/STJKNS
The following publications are at this website:
IBM FlashSystem A9000 Command-Line Interface (CLI) Reference Guide, SC27-8559
— IBM FlashSystem A9000 Product Overview, GC27-8583-00
— Hyper-Scale Manager 5.0 REST API Specification, SC27-6440-01
— Hyper-Scale Manager 5.0 User Guide, SC27-8560

— IBM FlashSystem A9000 Models 9836-415 and 9838-415 Deployment Guide,
GC27-8564

» IBM FlashSystem A9000R on IBM Knowledge Center:
http://www.ibm.com/support/knowledgecenter/STIKMM

The following publications are at this website:

— IBM FlashSystem A9000R Command-Line Interface (CLI) Reference Guide,
SC27-8711

— IBM FlashSystem A9000R Product Overview, GC27-8558-00
— IBM FlashSystem A9000R Model 415 Deployment Guide, GC27-8565
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IBM FlashSystem A9000 product page:
http://www.ibm.com/systems/storage/flash/a9000
IBM FlashSystem A9000R product page:
http://www.ibm.com/systems/storage/flash/a9000R
IBM Fix Central:
http://www.ibm.com/support/fixcentral/

For the latest hardware and software requirements, visit the IBM System Storage
Interoperation Center (SSIC) website:

http://www.ibm.com/systems/support/storage/ssic/interoperability.wss
IBM Offering Information page (announcement letters and sales manuals):

http://www.ibm.com/common/ssi/index.wss?request locale=en
On this page, enter A9000, select the information type, and click Search. On the next page,
narrow your search results by geography and language.
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IBM Global Services

http://www.ibm.com/services
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