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Preface

TheHitachi Lightning 9900™ Open Shadowimage (HOMRCF) User’'s Gaéderibes and
provides instructions for performing Open Shadowlmage operations on the 9900 subsystem
using the Hitachi Open Multiple RAID Coupling Feature (HOMRCF) remote console
software. This user’s guide assumes that:

m the user has a background in data processing and understands RAID storage subsystems
and their basic functions,

m the user is familiar with the Hitachi Lightning 9900™ array subsystem and the 9900
Remote Console PC,

» the user has read and understands botHithehi Lightning 9900™User and Reference
Guideand theHitachi Lightning 9900™Remote Console User’'s Gujdend

» the user is familiar with the Windows 98/NT operating system (e.g., opening, closing,
minimizing, and restoring windows; using the keyboard and mouse to navigate on screen
and select objects).

Note: The term “9900” refers to the entire Hitachi Lightning 9900™ subsystem family, unless
otherwise noted. Please refer to Hitachi Lightning 9900™UJser and Reference GuidelK-
90RDO008) for further information on the 9900 disk array subsystems, or contact your Hitachi
Data Systems account team. For further information on the 9900 Remote Console PC, please
refer to theHitachi Lightning 9900™ Remote Console User's GM&-90RD003), or

contact your Hitachi Data Systems account team.

Note: For information on performing Open Shadowlmage operations from the Wbdxed or
PC-server host (instead of the 9900 Remote Console PC), please reféditachieLightning
9900™ Command Control Interface User and Reference GM#&e90RD011).

Note: The use of Open Shadowlmage, the HOMRCF software, and all other Hitachi Data
Systems products is governed by the terms of your license agreement(s) with Hitachi Data
Systems.
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Chapter 1 Overview of Hitachi Copy Solutions

1.1 Hitachi Shadowlmage and Open Shadowlmage

The Hitachi Shadowimage and Open Shadowlmage features enable you to maintain
subsystem-internal copies of all user data on the Hitachi Lightning 9900™ RAID storage
subsystem for purposes such as data backup or duplication. The RAID-protected duplicate
volumes are created within the same 9900 subsystem as the primary volume at hardware
speeds. Shadowlmage is used for S73®fta, and Open Shadowlmage is used for UNIX
based and PC server data. Open Shadowlmage can provide up to nine duplicates of one
primary volume. Hitachi Shadowlmage and Open Shadowlmage are key components of the
Hitachi Data Systems CARE Copy suite solution (see section 1.2).

This document describes and provides instructions for performing Open Shadowlmage
operations using the 9900 Remote Console PC. The licensed Hitachi Open Multiple RAID
Coupling Feature (HOMRCF) software on the 9900 Remote Console PC displays the Open
Shadowlmage information and allows you to perform Open Shadowlmage operations. The
9900 Remote Console PC is attached to the 9900 subsystems via the 9900-internal local-area
network (LAN). The Remote Console PC communicates and exchanges data directly with the
service processor (SVP) of each attached 9900 subsystem. For further information on the 9900
Remote Console PC and RMCMAIN software, refer toHtachi Lightning 9900™ Remote
Console PC User’s Guide

Open Shadowlmage operations are nondisruptive and allow the primary (main) volume of each
volume pair to remain online to all hosts for both read and write I/O operations. Once
established, Open Shadowlmage operations continue unattended to provide asynchronous
internal data backup. Usability is further enhanced through a resynchronization capability that
reduces data duplication requirements and backup time, thereby increasing user productivity.
Hitachi Shadowlmage also supports reverse resynchronization for maximum flexibility.

Open Shadowlmage operations can be performed in conjunction with Hitachi Open Remote
Copy (HORC) operations (see section 1.3) to provide additional remote copies of Open
Shadowlmage volumes. Open Shadowlmage also supports the Virtual LUN (Custom Volume
Size, CVS) and FlashAccess (Dynamic Cache Residency, DCR) features of the 9900
subsystem, ensuring that all user data can be duplicated by Open Shadowlmage operations.
See section 3.4 for further information on combining Open Shadowlmage with these and other
data management features.

Open Shadowlmage operations can also be performed from the®@Ntor PC-server host
using the Hitachi Command Control Interface (CCI) software. For information and instructions
on using CCI to perform Open Shadowlmage (or HORC) operations, please refer to the
Hitachi Lightning 9900™ Command Control Interface (CCI) User and Reference.Guide

This document does not cover Shadowlmage operations for®3dag For information and
instructions on performing Shadowlmage operations for $/8aé, please refer to the
Hitachi Lightning 9900™ Shadowlmage (HMRCF) User’'s Guide

Note: The use of the 9900 HOMRCF remote console software and all other features and
products is governed by the terms of your license agreement(s) with Hitachi Data Systems.
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1.2 CARE Software Solutions

Hitachi Data Systems’ CARE software solutions, which include the Copy suite, Availability
suite, Resource suite, and Exchange suite, deliver enterprise-wide coverage of online data
duplication and relocation, data access and protection, and storage resource management. The
Copy suite components are designed for data replication, protection, and sharing and include
Open Shadowlmage, Hitachi Open Remote Copy (HORC), and Hitachi Online Data Migration
(HODM). For further information on the CARE software solutions, please contact your Hitachi
Data Systems account team, or visit Hitachi Data Systems online at http://www.hds.com.

Note: Hitachi Open Shadowlmage and the CARE Copy suite are available under a Hitachi Data
Systems service agreement. The HOMRCF and HORC remote console software products are
available under license from Hitachi Data Systems.

1.3 Hitachi Open Remote Gopy (HORC)

The Hitachi Open Remote Copy (HORC) feature of the Hitachi Lightning 9900™ subsystem
enables you to create and maintain remote copies of the UbdXed and PC server data
stored on the 9900 subsystem for data backup and disaster recovery purposes. HORC
operations can be performed across distances of up to 43 km (27 miles) using standard
ESCON support. Long-distance HORC solutions are provided, based on user requirements
and workload characteristics, using approved channel extenders and communication lines.

Hitachi Open Shadowlmage (HOMRCF) operations can be used in conjunction with HORC to
provide multiple copies of logical units (LUs) at both your main and remote sites. Section 3.4.1
provides important information on combining HOMRCF and HORC operations. This user’s
guide does not cover HORC operations. Please refer tditénehi Lightning 9900™ Hitachi

Open Remote Copy (HORC) User and Reference Gaiiderther information on HORC.

Important: If you are using more than one 9900 data management feature (e.g., HOMRCF,
HORC, CVS, DCR) at the same time in the same 9900 subsystem, please contact your Hitachi
Data Systems account team to ensure that your 9900 subsystem is optimized for your
configuration of concurrent operations (e.g., sufficient cache and shared memory). Each 9900
feature can affect the performance of the 9900 subsystem and/or the operation of the other
features. For example, HOMRCF/HMRCF and HORC/HRC operations both involve initial

copy operations and update copy operations to the secondary volumes (S-VOLS) in addition to
the host I/O workload.

2 Chapter 1 Overview of Hitachi Open Shadowimage



1.4 Hitachi Multiplatform Backup/Restore (HMBR)

The Hitachi Multiplatform Backup/Restore (HMBR) feature of the Hitachi Lightning 9900™
subsystem can also be used in conjunction with the Open Shadowlmage feature to provide
S/39¢-based backup of Open Shadowlmage volumes. HMBR operations should be
configured to back up the Open Shadowlmage primary volumes (P-VOLS), since the Open
Shadowlmage S-VOLs are not available to hosts (except when the pair has been split). If you
need to perform HMBR operations on Open Shadowlmage S-VOLs, you must split the pairs
first to allow host access.

1.5 HARBOR File-Level Backup/Restore

The HARBOR File-Level Backup/Restore multiplatform feature of the 9900 subsystem
enables users to perform mainframe-based file-level backup/restore operations on the open-
system data stored on the multiplatform 9900 subsystem. The HARBOR File-Level Backup/
Restore features an integrated architecture and includes:

= A host component on MVS,

Integrated clients for desktops and servers,

LAN-based distributed storage servers,

High-speed HMDE file-level backup of open-system data, and

= Transparent network support.

Note: For further information on HARBOR File-Level Backup/Restore, please contact your
Hitachi Data Systems account team.
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Chapter 2 Overview of Open Shadowlmage Operations

Hitachi Open Shadowlmage is a storage-based hardware solution for duplicating logical
volumes which reduces backup time and provides point-in-time backup. The Open
Shadowlmage primary volumes (P-VOLS) contain the original data; the Open Shadowlmage
secondary volume(s) (S-VOLSs) contain the duplicate data. The user can choose to make up to
nine copies of each P-VOL using the Open Shadowlmage cascade function. And since each
S-VOL is paired with its P-VOL independently, each S-VOL can be maintained as an

independent copy set that can be split, resynchronized, and deleted separately from the other
S-VOLs assigned to the same P-VOL.

2.1 Open Shadowlmage Components

Open Shadowlmage remote console operations involve the primary and secondary volumes in
the Hitachi Lightning 9900™ subsystem and the HOMRCF software on the 9900 Remote
Console PC. Figure 2.1 shows a typical Open Shadowlmage configuration. The Open
Shadowlmage system components are:

m  Shadowlmage (HOMRCF) volume pairs (P-VOLs and S-VOLS) (see section 2.1.1), and
s  HOMRCF software on the 9900 Remote Console PC (see section 2.1.2).

UNIX®/PC Server

9900 Making duplicate volumes
Subsystem (HOMRCF pairs) () S-VOL \
Remote Console S-VOL
PC
3 Cop
HOMRCF P-VOL
Remote Node Volume SVOL
Console
Software Root Volume
®
— S-VOL
| S-VOL )
| Leaf
P-VOL: Primary Volume Volumes
S-VOL: Secondary Volume Node Volume
S-VOL
Up to nine S-VOLs can be
created for each P-VOL.

:‘l> S-VOL S-VOL
— .

L1 Pair L .

L Node Volume

Making duplicate volumes -
(HOMRCF cascade volume pairs) 1 s == L2 Pair

S-VOL

—

Figure 2.1 Open Shadowlmage Components
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2.1.1 Open Shadowlmage Volume Pairs (P-VOLs and S-VOLs)

The Hitachi Lightning 9900™ subsystem contains and manages both the original and copied
Open Shadowlimage data. Shadowlmage supports a maximum of 2,047 pairs (2,047 P-VOLs
and 2,047 S-VOLs = 4,094 volumes). When the CCI command device is defined, the

maximum number of Open Shadowlmage volumes in the 9900 subsystem is 4,095 (2,047
pairs). When Open Shadowlmage pairs include size-expanded LUs, the maximum number of
pairs decreases. When Open Shadowlmage pairs include more than one S-VOL, the maximum
number of P-VOLs decreases.

Shadowlmage performs internal copy operations for logical volume pairs established by the
user. Each Shadowlmage pair consists of one primary volume (P-VOL) and up to three
secondary volumes (S-VOLSs) which are located in the same 9900 subsystem. The Open
Shadowlmage P-VOLs are the primary volumes which contain the original data. The Open
Shadowlmage S-VOLs are the secondary or mirrored volumes which contain the backup data.
Each S-VOL must be paired with only one P-VOL. During Open Shadowlmage operations, the
P-VOLs remain available to all hosts for read and write I/O operations (except during reverse
resync). The S-VOLs become available for host access only after the pair has been split.

When an Open Shadowlmage volume pair is created, the data on the P-VOL is copied to the
S-VOL to synchronize the volumes. During this initial copy operation and after the pair is
synchronized, all write operations to the S-VOL are prohibited. If you need to access an
S-VOL, you can “split” the pair to make the S-VOL accessible (the P-VOL is accessible
except during reverse resync). While an Open Shadowlmage pair is split, the 9900 subsystem
keeps track of all changes to the P-VOL and S-VOL. When you “resync” the pair, the
differential data in the P-VOL (due to P-VOL and S-VOL updates) is copied to the S-VOL so
that the S-VOL is again identical to the P-VOL. For reverse resync, the differential data in the
S-VOL (due to P-VOL and S-VOL updates) is copied to the P-VOL so that the P-VOL is now
identical to the S-VOL.

Note: Shadowlmage P-VOLs or S-VOLs should not be concentrated in the same RAID group.
To disperse workloads of the RAID groups, each RAID group should have both P-VOLs and
S-VOLs evenly distributed. Shadowlmage pairs for which a Shadowlmage operation is
performed simultaneously should be in different RAID groups. If Shadowlmage pairs are
concentrated in only a few RAID groups, the host I/O performance may be degraded.

If the 9900 subsystem is overloaded, you must increase cache, disk adapters, and/or RAID
groups. It is recommended that Shadowlmage S-VOLSs are assigned in the newly installed
RAID groups. If you continue Shadowlmage operations with an overloaded 9900 subsystem,
host 1/0 performance may be degraded.

Cascade Pairs

The Open Shadowlmage cascade function allows you to add a second layer of pairs onto the
first layer of original Open Shadowlmage pairs. These two layers of pairs (L1 and L2) allow
you to create and maintain up to nine copies of one original Open ShadowIimage primary
volume (P-VOL). See section 2.4 for further information on the cascade function.

6 Chapter 2 Overview of Open Shadowimage Operations



2.1.2 HOMRCF Software on the 9900 Remote Gonsole PG

The HOMRCF software for the 9900 Remote Console PC displays Open Shadowlmage
information and enables you to perform Open Shadowlmage operations. The HOMRCF
remote console software runs as a component of the RMCMAIN software, and communicates
with the SVP of the connected subsystem via the 9900-internal LAN. The Remote Console PC
can be attached to multiple 9900 subsystems. The Remote Console PC acquires status from
and issues commands to both the Open Shadowlmage P-VOLs and the HOMRCF S-VOLs.

Note: If the 9900 Remote Console PC is not installed, please contact your Hitachi Data Systems
account team for information on Hitachi Shadowlmage configuration services.
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2.2 Open Shadowlmage Requirements

Open Shadowlmage (HOMRCF) operations provide subsystem-internal copies dt/B&IX
server volumes (LUs) on the Hitachi Lightning 9900™ subsystem. Table 2.1 lists and
describes the operational requirements for Open Shadowlmage.

Table 2.1 Open Shadowlmage (HOMRCF) Requirements

Parameter Requirement

Pair objects Logical devices (LDEVs): OPEN=x (e.g., OPEN-3, OPEN-9, OPEN-E), including custom-size devices
and size-expanded LUs. Devices must be installed and configured. The P-VOL and S-VOL must be
the same type (e.g., OPEN-3 to OPEN-3 allowed, OPEN-3 to OPEN-9 not allowed). A custom-
size/expanded P-VOL must be paired with S-VOLs of the same type and same capacity. HOMRCF
does not support multiplatform devices (e.g., 3390-3A, -3B, -3C).

Number of copies Maximum three copies (S-VOLs) per primary volume (P-VOL). Maximum one P-VOL per S-VOL (P-

VOLs cannot share an S-VOL). Note: An additional six copies can be created by using the Open
Shadowlmage cascade function.

Max number of pairs

2,047 pairs per 9900 subsystem (2,047 P-VOLs and 2,047 S-VOLs). When pairs include size-
extended LUs, the maximum number of pairs decreases. When pairs include more than one S-VOL,
the maximum number of P-VOLs decreases (e.g., for three S-VOLs per P-VOL: 4,094 + 4 = 1023.

Max number of S-VOLs | 2,047

Combinations of RAID | All combinations supported: RAID1-RAID1, RAIDS-RAIDS, RAID1-RAIDS, RAIDS-RAID1.
levels (source-

secondary)

Dynamic sparing and

If a failure occurs that requires the 9900 to utilize dynamic sparing or automatic correction copy, the

automatic correction status of the paired volumes associated with the failed physical device will not be affected.

copy

Physical device (PDEV) | If a PDEV requires maintenance, the status of the logical volumes associated with that PDEV will not
maintenance be affected. However, if PDEV maintenance requires access to an HOMRCF S-VOL, the pair must be

deleted, and the Reserve attribute must be reset (unreserved).

Logical device (LDEV)
maintenance

LDEV maintenance cannot be performed on LDEVs which are assigned to HOMRCF pairs. If LDEV
maintenance requires access to an HOMRCF LDEYV, the pair must be deleted, and the Reserve
attribute must be reset (unreserved).

Cache maintenance

If 9900 cache maintenance is performed during a period of high 1/0 usage, one or more HOMRCF
pairs may be suspended. Reduce the I/O load before cache maintenance.

Point-in-time backup

For duplex pairs in PAIR status, host I/Os are copied to the S-VOL asynchronously. If you want to
synchronize a pair and then access the S-VOL as soon as possible, vary the P-VOL offline and then
split the pair before using the S-VOL. If the P-VOL cannot be taken offline, a P.I.T. backup will still
occur if a pairsplit is issued. When all the data on the P-VOL(up to the pairsplit time) has been copied
to the S-VOL, the pair will be split and the S-VOL will become available for use (RW). The operation
may take longer to complete if high write activity is occurring from the host to the P-VOL. AP.I.T. can
also be performed by issuing a pairsplit to P-VOLs in the SMPL (simplex) state.

Failures When a failure of any kind prevents an HOMRCF copy operation from completing, the 9900 will
suspend the pair. If an LDEYV failure occurs, the 9900 suspends the pair. If a PDEV failure occurs,
HOMRCEF pair status is not affected because of the RAID architecture.

Maintenance/upgrade Under certain conditions, Open Shadowlmage volume pairs may need to be re-established.

Chapter 2 Overview of Open Shadowimage Operations




2.3 Open Shadowlmage Operations

Open Shadowlmage operations can be performed from the Remote Console PC using the
HOMRCF software, or from the UNfXPC server host using Hitachi Command Control

Interface (CCI) software. For further information on using the Hitachi Command Control
Interface, please refer to thitachi Lightning 9900™ Command Control Interface User and
Reference GuidéVIK-90ORDO011). For information on Hitachi Data Systems configuration
services (configuring and performing Open Shadowlmage operations using 9900 SVP), please
contact your Hitachi Data Systems account team.

2.3.1 Set Reserve Attribute Operation

The Open Shadowlmage set reserve attribute operation reserves a volume so that it can be used
as an Open Shadowlmage S-VOL (node and leaf volumes). Reserved volumes can only be

used as Open Shadowlmage S-VOLs. The 9900 subsystem rejects all write operations to
reserved volumes (unless in split (PSUS) status). You can reserve up to 2,047 volumes in one
9900 subsystem. The Set Reserve Attribute panel (see section 4.2) allows you to reserve
volumes for use as Open Shadowlmage S-VOLSs.

Note: Open Shadowlmage leaf volumes (L2 cascade pair) also function as S-VOLs and must be
reserved prior to be assigned to an L2 cascade pair (if assigned automatically).

2.3.2 Reset Reserve Attribute Operation

The Open Shadowlmage reset reserve attribute operation unreserves a volume so that it can be
mounted and accessed by all hosts. After you reset the reserve attribute, the 9900 will accept
all subsequent I/O operations to the volume. The Reset Reserve Attribute panel (see section
4.3) allows you to unreserve volumes.
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2.3.3 Paircreate Operation

The Open Shadowlmage paircreate operation establishes the new specified Shadowlmage
pair(s). The volume which will be the P-VOL must be in the SMPL (simplex) state, and the
volume which will be the S-VOL must be reserved (if assigned automatically) and SMPL
before being added to an Open Shadowlmage pair. The Paircreate Dialog panel (see section
4.4) allows you to create new Open Shadowlmage volume pairs.

Initial Copy Operation

The Open Shadowlmage initial copy operation takes place when you create a new volume pair
(see Figure 2.2). The Open Shadowlmage initial copy operation copies all data on the P-VOL
to the associated S-VOL. The P-VOL remains available to all hosts for read and write I/Os
throughout the initial copy operation. Write operations performed on the P-VOL during the
initial copy operation will be duplicated at the S-VOL by update copy operations after the

initial copy is complete. The status of the pair is COPY(PD) (PD = pending) while the initial
copy operation is in progress. The pair status changes to PAIR when the initial copy is
complete.

When creating pairs, you can select the pace for the initial copy operation(s): slower, medium,
and faster. The slower pace minimizes the impact of Open Shadowlmage operations on
subsystem I/O performance. The faster pace completes the initial copy operation(s) as quickly

as possible.

R

()

~—

e R
P-VOL > S-VOL COPY(PD)
~ ~ PAIR
Y Y

~—— M1 PSUS
P-VOL S-VOL

~ —

Any duplex pair can be split.

Figure 2.2 Adding a Shadowlmage Pair
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Update Gopy Operation

The Open Shadowlmage update copy operation updates the S-VOL of an HOMRCF pair after
the initial copy operation is complete. Update copy operations take place only for duplex pairs
(status = PAIR). As write I/Os are performed on a duplex P-VOL, the 9900 stores a map of the
P-VOL differential data, and then performs update copy operations periodically based on the
amount of differential data present on the P-VOL as well as the elapsed time between update
copy operations. Figure 2.3 illustrates an update copy operation in an Open Shadowlmage pair
with only one S-VOL. Update copy operations are not performed for pairs with the following
status: COPY(PD)pending duplex COPY(SP) gteady split pendingPSUS(SP)duicksplit
pending, PSUS ¢plit), COPY(RS) (esyngd, COPY(RS-R) lesync-reverse and PSUE

(suspended

Note: Update copy operations do not occur every time a host issues a write 1/0 operation to the
P-VOL of an Open Shadowlmage pair.

Host |
ostl/o Update Copy

Differential Data )<

/ T 3

P-VOL S-VOL

Figure 2.3 Update Copy Operation

Cascade Function

The Open Shadowlmage cascade function allows you to create a second layer of HOMRCF
volume pairs (L2) underneath the first layer of HOMRCEF pairs (L1). Cascade pairs are created
using theCascadebutton on the Paircreate panel instead ofAtié button (see section 4.4).

This cascade layering scheme allows you to create up to nine copies of one HOMRCF P-VOL.
See section 2.4 for further information on cascade pairs and the cascade function.
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2.3.4 Pairsplit Operation

The Open Shadowlmage split capability provides point-in-time backup of your data, and also
facilitates real data testing by making the Open Shadowlmage copies (S-VOLSs) available for
host access. The Open Shadowlmage (HOMRCF) pairsplit operation performs all pending S-
VOL updates (those issued prior to the split command and recorded in the P-VOL track map)
to make the S-VOL identical to the state of the P-VOL when the split command was issued,
and then provides full read/write access to the split S-VOL. You can split existing pairs as
needed, and you can also use the pairsplit operation to create and split pairs in one step.

The Pairsplit panel (see section 4.7) allows you to split existing Open Shadowlmage pairs, and
also allows you to add and split new Open Shadowlmage pairs in one step. When the split
operation is complete, the pair status changes to PSUS, and you have full read/write access to
the split S-VOL (even though it is still reserved). While the pair is split, the 9900 establishes a
track map for the split P-VO&nd S-VOL and records all updatesitoth volumes. The

P-VOL remains fully accessible during the pairsplit operation. Pairsplit operations cannot be
performed on suspended (PSUE) pairs.

m  When splitting pairs, you can select the pace for the pending update copy operation(s):
slower, medium, andfaster. The slower pace minimizes the impact of Open
Shadowlmage operations on subsystem I/O performance, while the faster pace splits the
pair(s) as quickly as possible.

»  When splitting pairs, you can also select the split typeick Split or Steady Split

— When the quick split operation starts, the pair status changes to PSUS(SP), and the
S-VOL is available immediately for read and write 1/Os (even though it is still
reserved). The 9900 performs all pending update copy operations to the S-VOL in the
background. When the quick split is complete, the pair status changes to PSUS.

— When the steady split operation starts, the pair status changes to COPY(SP), and the
9900 performs all pending update copy operations to the S-VOL. When the Steady
Split operation is complete, the pair status changes to PSUS, and you have full
read/write access to the split S-VOL (even though it is still reserved).
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2.3.5 Pairresync Operations (Normal, Quick, Reverse, and Quick Restore)

Open Shadowlmage allows you to perform four types of pairresync operations:

Normal. The normal pairresync operation (see Figure 2.4) resynchronizes the S-VOL with
the P-VOL. The copy direction for a normal pairresync operation is P-VOL to S-VOL. The
pair status during a normal resync operation is COPY(RS), and the P-VOL remains
accessible to all hosts for both read and write operations during a normal pairresync.

Quick. The quick pairresync operation speeds up the normal pairresync operation by
copying the P-VOL differential data map only without copying the P-VOL data to the
S-VOL. The P-VOL and the S-VOL are resynchronized when update copy operations are
performed for duplex pairs. The pair status during a quick pairresync operation is
PSUS(SP) until the differential map is copied, and the P-VOL remains accessible to all
hosts for both read and write operations. The S-VOL becomes inaccessible to all hosts
during a quick pairresync operation.

Reverse.The reverse pairresync operation (see Figure 2.5) synchronizes the P-VOL with

the S-VOL. The copy direction for a reverse pairresync operation is S-VOL to P-VOL.

Table 2.2 lists the operational requirements for the reverse pairresync operation. The pair
status during a reverse resync operation is COPY(RS-R), and the P-VOL and S-VOL
become inaccessible to all hosts for write operations during a reverse pairresync operation.
As soon as the reverse pairresync is complete, the P-VOL becomes accessible. The reverse
pairresync operation can only be performed on split pairs, not on suspended pairs. The
reverse pairresync operation cannot be performed on L2 cascade pairs.

Note: The P-VOL remains read-enabled during the reverse pairresync operation only to
enable the volume to be recognized by the host. The data on the P-VOL is not guaranteed
until the reverse pairresync operation is complete and the status changes to PAIR.

Quick Restore The quick restore operation (see Figure 2.5) speeds up reverse resync by
changing the volume map in the 9900 subsystem to swap the contents of the P-VOL and
S-VOL without copying the S-VOL data to the P-VOL. The P-VOL and S-VOL are
resynchronized when update copy operations are performed for pairs in the PAIR status.
The pair status during a quick restore operation is COPY(RS-R) until the volume map
change is complete. The P-VOL and S-VOL become inaccessible to all hosts for write
operations during a quick restore operation. Quick restore cannot be performed on L2
cascade pairs. Table 2.2 lists the operational requirements for the quick restore operation.

Note on RAID level swap: During the quick restore operation, the RAID levels and HDD

types of the S-VOL and P-VOL are exchanged, if they have different RAID levels and/or
HDD types. For example, if the P-VOL has a RAID-1 level and the S-VOL has a RAID-5
level, the quick restore operation changes the RAID level of the P-VOL to RAID-5, and
the RAID level of the S-VOL to RAID-1. To avoid any performance impact due to the
quick restore operation, make sure that the P-VOL and S-VOL have the same RAID level
and HDD type before performing the quick restore operation. If you want to restore the
original RAID levels after quick restore, stop host I/Os to the pair, split the pair, perform
the quick restore operation for that pair again, and then restart the host 1/0s to the pair.

Note: The P-VOL remains read-enabled during the quick restore operation only to enable
the volume to be recognized by the host. The data on the P-VOL is not guaranteed until the
quick restore operation is complete and the status changes to PAIR.
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Figure 2.5 Reverse and Quick Restore Pairresync Operations
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Tahle 2.2 Reverse and Quick Restore Pairresync Requirements

Parameter

Requirement(s)

Reverse and quick restore
pairresync commands.

The specified pair must be in the PSUS state. If not, the reverse or quick restore pairresync
command will be rejected.

All other pairs which share the same P-VOL as the specified pair must also be in the PSUS or
PSUE state. If not, the reverse or quick restore pairresync command will be rejected.

Reverse or quick restore
pairresync command
issued to a shared
HOMRCF/HORC volume.

1. If the HOMRCF P-VOL is also a HORC P-VOL, the reverse and quick restore pairresync
operations cannot be performed. (The command will be rejected.)

2. If the HOMRCF P-VOL is also a HORC S-VOL, the reverse and quick restore pairresync
operations cannot be performed. (The command will be rejected.)

3. If the HOMRCF S-VOL is also a HORC P-VOL, the reverse and quick restore pairresync
operations cannot be performed. (The command will be rejected.)

4. During the reverse or quick restore pairresync operation, a HORC pair cannot be created. The
HORC paircreate command will be rejected when the HOMRCF pair status is COPY(RS-R).

Effect on other pairs
which share the P-VOL.

If the reverse or quick restore pairresync operation is performed on one HOMRCF pair in a 1-to-n
HOMRCF configuration (n>1), the P-VOL and the other S-VOLs are no longer synchronized. While
this reverse or quick restore pairresync is in progress, you cannot perform paircreate, pairsplit, or
pairresync for any other pair which shares the same P-VOL (pairsplit-S and pairsplit-E are allowed).

Reverse or quick restore
resync ends abnormally;

Pairsplit-E (PSUE) is
requested during reverse
or quick restore resync.

1. The pair status changes to PSUE.

2. The P-VOL of the PSUE pair is read- and write-enabled for all hosts; however, the data on the P-
VOL is not guaranteed. The S-VOL of the PSUE pair remains write-disabled (read-only); however,
the data on the S-VOL is not guaranteed.

3. The status of other HOMRCF pairs which share the same P-VOL does not change.
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The Pairresync panel (see section 4.8) allows you to resynchronize split and suspended Open
Shadowlmage pairs. When the pairresync operation starts, the pair status changes to
COPY(RS) or COPY(RS-R). When the pairresync is complete, the pair status changes to

PAIR. The 9900 resumes Shadowlmage update copy operations after the pair status changes to
PAIR. The P-VOL remains fully accessible during a normal pairresync operation, but becomes
inaccessible to all hosts during a reverse or quick restore pairresync operation. This ensures
that the data on the P-VOL is identical to the data on the S-VOL when the reverse or quick
restore pairresync operation completes.

When resynchronizing pairs, you can select the pace for the pairresync operation(s): slower,
medium, or faster. The slower pace minimizes the impact of Open Shadowlmage operations on
subsystem I/O performance, while the faster pace resynchronizes the pair(s) as quickly as
possible.

Open Shadowlmage allows you to perform normal/quick pairresync operations on split and
suspended pairs, but reverse/quick restore pairresync operations can only be performed on split
pairs:

» Pairresync for split pair. When a normal/quick pairresync operation is performed on a
split pair (status = PSUS), the 9900 merges the S-VOL track map into the P-VOL track
map and then copies all flagged tracks from the P-VOL to the S-VOL. When a reverse or
quick restore pairresync operation is performed on a split pair, the 9900 merges the P-VOL
track map into the S-VOL track map and then copies all flagged tracks from the S-VOL to
the P-VOL. This ensures that the P-VOL and S-VOL are properly resynchronized in the
desired direction, and also greatly reduces the time needed to resynchronize the pair.

m Pairresync for suspended pairWhen a normal/quick pairresync operation is performed
on a suspended pair (status = PSUE), the 9900 copies all data on the P-VOL to the S-VOL,
since all P-VOL tracks were flagged as difference data when the pair was suspended. A
reverse or quick restore pairresync operation cannot be performed on a suspended pair.
The normal pairresync operation for suspended pairs is equivalent to and takes as long as
the Open Shadowlmage initial copy operation.
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2.3.6 Pairsplit-E Operation (Suspend)

The Open Shadowlmage pairsplit-E operation suspends the HOMRCF copy operations to the
S-VOL of the pair. An HOMRCF pair can be suspended by the user at any time. When an
HOMRCF pair is suspended (status = PSUE), the 9900 stops performing Shadowlmage copy
operations to the S-VOL, continues accepting write 1/0O operations to the P-VOL, and marks
the entire P-VOL track map as difference data. When a pairresync operation is performed on a
suspended pair, the entire P-VOL is copied to the S-VOL. While the pairresync operation for a
split HOMRCF pair can be very fast, the pairresync operation for a suspended pair will take as
long as the initial copy operation.

The 9900 subsystem will automatically suspend an Open Shadowlmage pair when it cannot
keep the pair mirrored for any reason. When the 9900 suspends a pair, sense information is
generated to notify the host. The 9900 will automatically suspend a pair under the following
conditions:

= When the Open Shadowlmage volume pair has been suspended or deleted from the
UNIX®/PC server host using the Hitachi Command Control Interface (CCI),

= When the 9900 detects an error condition related to an initial copy operation. When a
volume pair with COPY(PD) status is suspended, the 9900 aborts the initial copy
operation, changes the status of the P-VOL and S-VOL to SMPL, accepts all subsequent
write 1/0Os to the P-VOL, and does not keep track of updates.

= When the 9900 detects an error condition related to an update copy operation.

»  When the P-VOL and/or S-VOL track map in shared memory is lost (e.g., due to offline
microprogram exchange). This applies to COPY(SP) and PSUS(SP) pairs only. For PAIR,
PSUS, COPY(RS), or COPY(RS-R) pairs, the pair is not suspended but the entire P-VOL
(S-VOL for reverse pairresync) is marked as difference data.

The Pairsplit-E panel (see section 4.9) allows you to suspend Open Shadowlmage pairs. When
a pair is suspended, the status changes to PSUE. When the pairresync operation starts, the pair
status changes to COPY(RS). (Reverse resync cannot be performed on suspended pairs.) The
P-VOL remains fully accessible while suspended and during the pairresync operation.
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2.3.7 Pairsplit-S Operation (Delete)
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The Open Shadowlmage pairsplit-S operation (delete pair) stops the HOMRCF copy
operations to the S-VOL of the pair and changes the pair status of both volumes to SMPL. An
Open Shadowlmage pair can be deleted by the user at any time except during the quick
pairsplit operation [i.e., any status except SMAd PSUS(SP)]. After you delete an Open
Shadowlmage pair, the S-VOL is still not available for write operations until the reserve
attribute is reset.

The Pairsplit-S panel (see section 4.10) allows you to delete Open Shadowlmage pairs. When
an Open Shadowlmage pair is deleted, pending update copy operations for the pair are
discarded, and the status of the P-VOL and S-VOL is changed to SMPL.

Caution: The S-VOL of a duplex pair (PAIR status) may not be identical to its P-VOL, due to
the asynchronous Shadowlmage update copy operations. To synchronize the volumes before
deleting the pair, you must split the pair first (see section 4.10 for instructions). Or, you can
also stop all write activity to the P-VOL first, wait until all pending update copy operations for
the pair have been completed, and then delete the pair.
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2.4 Cascade Function

The Open Shadowlmage cascade function allows you to create a second layer of volume pairs
underneath the first layer of HOMRCF pair(s). Figureilluétrates cascaded HOMRCF

volume pairs. The first cascade layer (L1) is the original HOMRCEF pair, which consists of one
P-VOL (root volume) and up to three S-VOLs (node volumes). In the second cascade layer
(L2), the S-VOLs of the original HOMRCF pair function as the P-VOLs of the L2 pairs, and
each L2 P-VOL can have up to two S-VOLs (leaf volumes). This layering scheme allows you
to create up to nine copies of one HOMRCEF primary volume (P-VOL).

L2 Pair

L1 Pair

DEV02 <]
Root Volume

DEVO03
N

Node Volume

—

Leaf Volume

-

Figure 2.6 Cascade Pairs

When L1 and L2 cascade pairs are created, the P-VOLs and S-VOLs of the cascade pairs are
classified using the following terms (as shown in Figure 2.6 above):

m  Theroot volume is the P-VOL of the L1 pair, which is the original HOMRCF pair. You
can add up to three S-VOLs (node volumes) to a root volume.

s Thenode volumeis the S-VOL (reserved) of an L1 pair and the P-VOL of an L2 pair.
You can add up to two S-VOLs (leaf volumes) to a node volume.

m  Theleaf volumeis the S-VOL (reserved) of an L2 cascade pair.
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Table 2.3 shows the relationship between the L1 pair status and the availability of Open
Shadowlmage pair operations on the associated L2 pairs. To split an L2 pair, you must first
split the L1 pair (L1 status = PSUS). The reverse and quick restore pairresync operations
cannot be used for L2 pairs. Table 2.4 shows the relationship between the L2 pair status and
the availability of pair operations on the associated L1 pairs. (CMD RJT = command rejected.)
If you delete an L1 pair that contains an L2 pair, the L2 pair becomes the L1 pair.

Note: Combination of L1 and L2 pairs with the HORC volumes is allowed; however, node

volumes and leaf volumes are both consideesmbndary volumeg$-VOLs) by HORC.

Table 2.3 Relationship between L1 Pair Status and L2 Pair Operations

L2 Pair Operations
L1 Pair Status | Paircreate | Pairsplit Pairresync | Reverse/Quick Restore | Pairsplit-E | Pairsplit-S
COPY(PD) OK NO OK NO OK OK
(CMD RJT) (CMD RJT)
PAIR OK NO OK NO OK OK
(CMD RJT) (CMD RJT)
COPY(SP) OK NO OK NO OK OK
(CMD RJT) (CMD RJT)
PSUS(SP) OK NO OK NO OK OK
(CMD RJT) (CMD RJT)
PSUS OK OK OK NO OK OK
(CMD RJT)
COPY(RS) OK NO OK NO OK OK
(CMD RJT) (CMD RJT)
COPY(RS-R) oK NO oK NO oK oK
(CMD RJT) (CMD RJT)
PSUE OK NO OK NO OK OK
(CMD RJT) (CMD RJT)
Table 2.4 Relationship hetween L2 Pair Status and L1 Pair Operations
L1 Pair Operations
L2 Pair Status | Paircreate | Pairsplit Pairresync | Reverse/Quick Restore | Pairsplit-E | Pairsplit-S
COPY(PD) OK* OK OK OK OK OK
PAIR OK* OK OK OK OK OK
COPY(SP) NO NO NO NO OK OK
(CMDRJT) |(CMDRJT) |(CMDRJT) |(CMDRJT)
PSUS(SP) NO NO NO NO oK oK
(CMDRJT) |(CMDRJT) |(CMDRJT) |(CMDRJT)
PSUS OK* OK OK OK OK OK
COPY(RS) OK* OK OK OK OK OK
COPY(RS-R) NO NO NO NO OK OK
(CMDRJT) |(CMDRJT) |(CMDRJT) |(CMDRJT)
PSUE OK* OK OK OK OK OK

* MU# of L2 pair must be 1 or 2.
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The read/write operation to each volume (root, node or leaf volume) from the host is enabled
or disabled depending on the status of L1/L2 pairs. The read/write operation from the host can
always be performed to the root volume regardless of the status of L1/L2 pairs. Table 2.5
indicates the relationship between read/write operation from the host to the node volume and
the status of L1/L2 pairs. Table 2.6 indicates the relationship between read/write operation
from the host to the leaf volume and the L2 pair status.

Table 2.5 Read/Write to Node Volume According to Status of L1/L2 Pairs

L2 Pair Status

L1 Pair Status | COPY(PD) |PAIR COPY(SP) | PSUS(SP)/PSUS | COPY(RS) |PSUE

COPY(PD) Read Only [ReadOnly [ReadOnly | Read Only Read Only [ Read Only
PAIR Read Only Read Only [ Read Only | Read Only Read Only | Read Only
COPY(SP) Read Only [ReadOnly [ReadOnly | Read Only Read Only [ Read Only
PSUS(SP)/PSUS | ReadMhite | ReadWrite | Read/Write | Read/Write Read/MWrite | Read/Write
COPY(RS) Read Only [ReadOnly [ReadOnly | Read Only Read Only [ Read Only
COPY(RS-R) Read Only [ReadOnly [ReadOnly | Read Only Read Only | Read Only
PSUE Read Only Read Only [ Read Only | Read Only Read Only | Read Only

Tahle 2.6 Read/Write to Leaf Volume According to L2 Pair Status

L2 Pair Status
COPY PAIR COPY(SP) |PSUS(SP)/PSUS | COPY(RS) |PSUE
Read Only |Read Only |Read Only | ReadMrite Read Only | Read Only
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2.5 Pair Status
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The HOMRCF remote console software displays the pair status of all Open Shadowlmage
volumes (LUs) on the specified port of the connected 9900 subsystem. Figure 2.7 illustrates
the Open Shadowlmage pair status transitions and the relationship between the pair status and
the Open Shadowlmage operations.
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Figure 2.7 Open Shadowlmage Pair Status Transitions
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Table 2.7 lists and describes the Open Shadowlmage pair status conditions. If a volume is not
assigned to an HOMRCEF pair, its status is SMPL. When you create an HOMRCEF pair, the
status of the P-VOL and S-VOL changes to COPY(PD). When the initial copy operation is
complete, the pair status becomes PAIR. If the 9900 cannot maintainsBlR for any

reason, or if you suspend the pair (pairsplit-E), the pair status changes to PSUE. When you
split a pair (pairsplit), the pair status changes to COPY(SP) or PSUS(SP) for quick pairsplit.
When the pairsplit operation is complete, the pair status changes tot®8hible you to

access the split S-VOL. When you start a pairresync operation, the pair status changes to
COPY(RS). When you specify reverse or quick restore mode for a pairresync operation, the
pair status changes to COPY(RS-R) (data is copied in the reverse direction from the S-VOL to
the P-VOL). When the pairresync operation is complete, the pair status changes to PAIR.

When you delete a pair (pairsplit-S), the pair status changes to SMPL.

Tahle 2.7 Open Shadowlmage Pair Status

Pair Status Description S-VOL Access
SMPL The volume is not assigned to an HOMRCF pair. The 9900 accepts read and write I/Os for | N/A (there is
all SMPL volumes which are not reserved. no S-VOL yet).
COPY(PD) The initial copy operation is in progress. The 9900 continues to accept read and write Read only.
operations for the P-VOL but stops accepting write operations for the S-VOL. No update
copy operations are performed.
PAIR The initial copy operation is complete, and the 9900 starts performing asynchronous Read only.
update copy operations from the P-VOL to the S-VOL as needed. The P-VOL and S-VOL
of a duplex pair (PAIR status) may not be identical. The 9900 rejects all write I/Os for S-
VOLs with the status PAIR.
COPY(SP) The status becomes COPY(SP) when the steady split mode is selected for the pairsplit Read only.
operation. All P-VOL updates prior to the pairsplit command are being copied to the S-
VOL. When these updates are complete, the split S-VOL is identical to the state of the P-
VOL when the split started. The 9900 rejects all write I/Os for COPY(SP) S-VOLs.
PSUS(SP) The status becomes PSUS(SP) when the quick split mode is selected for the pairsplit Read and write.
operation. Only the P-VOL differential data is being copied to the S-VOL in background. The S-VOL can
The 9900 accepts writes for PSUS(SP) S-VOLs. The PSUS(SP) pairs cannot be deleted. | be mounted.
PSUS The 9900 stops performing update copy operations for PSUS (split) pairs, and starts Read and write.
accepting write 1/0s for PSUS S-VOLs. The 9900 keeps track of all updates to the split P- | The S-VOL can
VOL and S-VOL, so that the pair can be resynchronized quickly. be mounted.
COPY(RS) The 9900 does not accept write I/0s for COPY(RS) S-VOLs. When a split pair is Read only.
resynchronized in normal mode, the 9900 copies only the P-VOL differential data to the S-
VOL. When a PSUE (suspended) pair is resynchronized, the 9900 copies the entire P-
VOL to the S-VOL. No update copy operations are performed during the pairresync
operation.
COPY(RS-R) | The 9900 does not accept write I/Os for COPY(RS-R) S-VOLs. When a split pair is Read only.
resynchronized in reverse or quick restore mode, the 9900 copies only the S-VOL
differential data to the P-VOL. No update copy operations are performed during the
reverse or quick restore pairresync operation.
PSUE The 9900 continues accepting read and write 1/Os for a PSUE (suspended) P-VOL, but Read only.
does not perform update copy operations to a PSUE S-VOL. The 9900 marks the entire P-
VOL track map as difference data, so that the entire P-VOL is copied to the S-VOL when
the PSUE pair is resumed. Use the pairresync command to resume a PSUE pair.
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Chapter 3 Preparing for Open Shadowlmage Operations

3.1 System Requirements

Open Shadowlmage operations involve the 9900 subsystem containing the primary and
secondary volumes and the HOMRCF remote console software on the 9900 Remote Console
PC. The system requirements for Open Shadowlmage are:

Hitachi Lightning 9900™ subsystem. All 9900 hardware, microcode, and software
required for Open Shadowlmage operations must be installed and enabled.

Important: If you are using more than one 9900 data management feature (e.g., HORC,
HRC, HOMRCF, CVS, DCR) at the same time in the same 9900 subsystem, please contact
the Hitachi Data Systems Support Center to ensure that your 9900 subsystem is optimized
for your configuration of concurrent operations (e.g., sufficient cache and shared memaory).
Each 9900 feature can affect the performance of the 9900 subsystem and/or the operation
of the other features. For example, HOMRCF/HMRCF and HORC/HRC operations both
involve initial copy operations and update copy operations to the secondary (remote)
volumes in addition to the host I/O workload.

9900 Remote Console PC and RMCMAIN software. Please refer @ @feRemote
Console User’s Guid#or instructions on installing and using the Remote Console PC and
RMCMAIN software. Make sure that the RMCMAIN version provides full support for
Open Shadowlmage.

Note: Administrator access to RMCMAIN is required to perform HOMRCF operations.
Users without administrator access can only view HOMRCF information.

HOMRCF remote console (RMCMAIN) license key code (enables the HOMRCF remote
console software).

HOMRCF SVP (DKCMAIN) license key code (enables HOMRCEF option on the SVP).
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3.2 Enabling the HOMRCF Feature
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The user enables the remote HOMRCF option on the Remote Console PC and the HOMRCF
option on each 9900 subsystem using the RMCMAIN and DKCMAIN license key codes for
HOMRCF. Note: The RMCMAIN and DKCMAIN license key codes are identical. However,

you must have separate DKCMAIN license key codes for each 9900 subsystem. You may not
re-use the same DKCMAIN key code for multiple 9900 subsystems.

To enable the HOMRCEF feature:

1.

Check with your Hitachi Data Systems representative to verify that the correct microcode
and SVP software are installed and enabled on the 9900 subsystems which will perform
HOMRCF operations. Also make sure that your RMCMAIN software version is correct.

Make sure that the 9900 Remote Console PC and RMCMAIN software are installed and
functioning properly. Refer to tH#00 Remote Console User’s Guideinstructions on
installing the Remote Console PC and RMCMAIN software.

Enable the remote HOMRCF option on the Remote Console PC as follows:
a) Start up and log in to the 9900 RMCMAIN software with administrator access.
b) SelectOption... to open the RMCMAIN Option Product panel (see Figure 3.1).

¢) On the Option Product panel, selB&&mote HOMRCF, and then selednstall... to
open the Input Key Code panel (see Figure 3.2).

d) Enter the license key code in ey Codetext box, and then sele®©K.

e) If the key code is accepted, the Program Product (P.P.) Confirmation panel opens (see
Figure 3.3). Confirm the information displayed on this panel, and dettatl. The
Option Product panel now displajyastall] for theRemote HOMRCF option.

f) SelectCloseon the Option Product panel to return to the Remote Console Main panel.

If not already done, add the attached 9900 subsystems to the Remote Console PC. Select
Controller..., selectAdd..., enter the subsystem name, S/N, and IP address, and select

OK. Then select the subsystem you just added on the Connection Control panel, and select
Entry . Refer to th®900 Remote Console User's Gufde more detailed instructions.

Enable the HOMRCF option on each subsystem as follows:

a) On the Connection Control panel, select the desired 9900 subsystem, and then select
Install... to open the DKCMAIN Option Product panel (see Figure 3.4).

b) SelectHOMRCEF, selectinstall..., enter the license key code for the selected
subsystem on the Input Key Code panel, and sélict

¢) Confirm the information displayed on the P.P. Confirmation panel, and bedtait
to enable the selected HOMRCF option on the selected subsystem. The DKCMAIN
Option Product panel now displajyastall] for the HOMRCF option.

After enabling the HOMRCEF option on all 9900 subsystems, you are now ready to prepare
for HOMRCF operations (see the next section).
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O ption List: Statuz K.en Kind

{Ep——— [Iurj@.t_gm Pemmanent s Inztall... |

Femote HRC Asynchronous [Irztall] Permanent =

Femate HORC [Inztall] FPermanent De-install.. |

Remote HORC Asynchronous [Inztall] Permanent

FRemate SCSI [Irztall] Permanent

Femate LUSE [Inztall] FPermanent

Remate LM Security [Irztall] Permanent

FRemote CWS [Irztall] Permanent

Femote DCWS [Inztall] FPermanent

Remate DCH [Irztall] Permanent [

Femaote ODCH [Irztall] Permanent

Remote HIHS M [Inztall] Permanent

Remate HMRCF [Irztall] Permanent

Remote HOMRBCF [Irstall] Ferrmanent ;I Clozelx] |
Figure 3.1 Enabling the Remote HOMRCF Option

"Key Code
|

o

LCancel

P.P. Confirmation

b odel Mame :

F.ey Kind ;

EffectiveTerm :

Remote HOMRCF

Permanent

Free

LCancel |

Figure 3.2 Entering the HOMRCF License Key Code

Figure 3.3 Confirming the HOMRCF Key Code

Option Product
Option List: Status Key Kind
HRLC [Inztall] Permanent [5 THE]
HRC Azynchronous [Inztall] Permanent [5 TB]
HORC [Install] Permanent [5 TB]
HORC Aszpnchronous [Inztall] Permanent [5 TB]
HMRCF [Inztall] Permanent [5 TB]
HOMRCF [Install] Permanent [5 TB]
HODM [Mot inztall]
LUSE [Inztall] Permanent [5 TB]
LUM Security [Install] Permanent [5 TB]
HMBR [Inztall] Permanent [5 TB] —
CW5 [Inztall] Permanent [5 TB]
OCYS [Install] Permanent [5 TB]
DCR [Inztall] Permanent [5 TB]
ODCR [Inztall] Permanent [5 TB] -

De-install. _.

i

Drive Equipped

Install. ..

4470 GB

Cloze[x]

Figure 3.4 Enahling the HOMRCF Option on Each Subsystem
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3.3 Preparing for Open Shadowlmage Operations

To ensure that you and your 9900 subsystem(s) are ready for Open Shadowlmage operations,
you should perform the following tasks to prepare for Open Shadowlmage operations:

Open Shadowlmage operations affect the 1/O performance of the 9900 subsystem because
of the copy operations to the S-VOLSs. If you have not already done so, you should
consider the relative importance of the subsystem'’s 1/0O performance and the Open
Shadowlmage backup copies. For example, assigning three S-VOLs to each P-VOL takes
more resources than assigning only one or two. You can also use the copy pace option to
control the impact of the Open Shadowlmage initial copy operations. Using a slower copy
pace minimizes the impact of Open Shadowlmage operations on I/O performance, while a
faster copy pace produces copies more quickly but may affect I/O performance.

If you are using more than one 9900 data management feature (e.g., HORC, HOMRCF,
CVS, DCR) at the same time in the same 9900 subsystem, please contact the Hitachi Data
Systems Support Center to ensure that your 9900 subsystem is optimized for your
configuration of concurrent operations (e.g., sufficient cache). Each 9900 feature can affect
the performance of the 9900 subsystem and/or the operation of other features. For
example, HOMRCF and HORC operations both involve initial copy operations and update
copy operations to the secondary/target volumes in addition to the host I/O workload.

Identify the volumes (LUs) that you will be using for Open Shadowlmage operations. For
each volume, write down the full SCSI path (port, target ID (TID), LUN), whether the
volume will be a P-VOL or S-VOL, and the other volume(s) in its pair (see Table 3.1 for a
sample table). The Hitachi LUN Manager™ remote console software displays this
information. The volumes which will be P-VOLs will remain fully accessible to all hosts
throughout normal Open Shadowlmage operations, but the volumes which will be S-VOLs
will need to be unmounted before Open Shadowlmage operations.

Tahle 3.1 Sample Tahle for Open Shadowlmage Configuration Information
L1 L1 Assoc. L2 Associated L2 Assoc.
CU# | Port | TID:LUN | P-VOL? | Associated L1 S-VOL(s) S-VOL? | L1P-VOL | P-VOL? | L2 S-VOL(s) S-VOL? | L2 P-VvOL
0 1A | 0:00 Yes 1B-0:00, 2A-0:00, 2B-0:00 | No - No - No
0 1A | 0:01 Yes 1B-0:01, 2A-0:01, 2B-0:01 | No - No - No
efc.
0 1B | 0:00 No - Yes 1A-0:00 Yes 3A-0:00, 3A-0:01 | No
0 1B | 0:01 No - Yes 1A-0:01 Yes 3B-0:00, 3B-0:01 | No
efc.
0 2A | 0:00 No - Yes 1A-0:00 Yes 4A-0:00, 3B-0:01 | No
0 2A | 0:01 No - Yes 1A-0:01 Yes 4B-0:00, 3B-0:01 | No
efc.
0 3A | 0:00 No - No - No - Yes 1B-0:00
0 3A | 0:01 No - No - No - Yes 1B-0:00
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3.4 Combining Open Shadowlmage with Other Data Management Operations

Open Shadowlmage supports concurrent operations with the following data management
functions:

LU Size Expansion (LUSE)LUSE volumes can be assigned to HOMRCF pairs,
provided that the P-VOL and S-VOL have the same LU type and the same number of
LDEVs (same size). If you need to perform LUSE operations on an existing HOMRCF
P-VOL or S-VOL, you must delete the pair first to return the volume to SMPL status.

Virtual LUN . Virtual LUN (CVS) volumes can be assigned to HOMRCF pairs, provided
that the S-VOL has the same capacity as the P-VOL. If you need to perform Virtual LUN
operations on an existing HOMRCF P-VOL or S-VOL, you must delete the pair first to
return the volume to SMP&tatus.

LUN Security. LUN Security operations do not affect Open Shadowlmage operations.
Volumes which are under secure ports and/or which are assigned to World Wide Name
(WWN) groups and/or LUN groups can also be assigned to HOMRCF pairs. Volumes
which are assigned to HOMRCF pairs can also be assigned to secure ports, WWN groups,
and/or LUN groups for LUN Securitjlote: HOMRCF S-VOLs cannot be accessed by any
host except when the pair is split.

FlashAccessFlashAccess volumes can be assigned to HOMRCF pairs, and FlashAccess
operations can be performed on HOMRCF P-VOLs and S-VOLs.

Hitachi Open Remote Copy (HORC) HORC volumes can be assigned to HOMRCF
pairs, and HOMRCF volumes can be assigned to HORC pairs. See section 3.4.1 for
important information on HOMRCF and HORC shared volume configurations.

Note: Shadowlmage is recommended for intra-subsystem copy operations. If Shadowlmage
is not installed, HORC (synchronous only) can be used to copy within the same 9900
subsystem. This HORC configuration requires at least one external ES&®N loop
(minimum of two is recommended).
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3.4.1 Combhining Open Shadowlmage and HORC Operations

Open Shadowlmage (HOMRCF) and HORC can function together in the same 9900
subsystem to provide both internal and remote backup for your important data.

Note: Combination of HOMRCF L1 and L2 pairs with HORC volumes is allowed. Node
volumes and leaf volumes are both consideesdbndary volumeg$-VOLs) by HORC.

The configuration shown in Figure 3.5 is an example of a volume which is functioning as both
a HORC P-VOL and an HOMRCF P-VOL. This configuration allows you to:

s Use HOMRCF to provide on-site backup copies of HORC P-VOLs, and/or
s Use HORC to provide remote backup copies of HOMRCF P-VOLs.

HORC
P-vOL HOMRCF S-VOL
P-VOL
S-VOL

Figure 3.5 HOMRCF and HORC: Shared P-VOL/P-VOL

The configuration shown in Figure 3.6 (next page) is an example of a volume which is
functioning as both a HORC S-VOL and an HOMRCF P-VOL. This configuration allows you
to use HOMRCEF to provide remote copies of HORC S-VOLs.

HORC

HOMRCF
P-vOL s-voL OMRC

P-VOL
S-VOL

Figure 3.6 HOMRCF and HORC: Shared P-VOL/S-VOL
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The configuration shown in Figure 3.7 is an example of a volume which is functioning as both
a HORC P-VOL and an HOMRCF P-VOL, while the S-VOL of the same HORC pair is also
functioning as the P-VOL of another HOMRCF pair. This configuration allows you to:

s Use HOMRCF to provide on-site backup copies of HORC P-VOLs and S-VOLSs, and/or
s Use HORC to provide remote backup of HOMRCF P-VOLs.

HORC
HOMRCF
P-vOL HOMRCF S-VOoL
P-VOL P-vOL
S-VOL S-VOL

Figure 3.7 HOMRCF and HORC: Shared P-VOL/P-VOL and P-VOL/S-VOL

The configuration shown in Figure 3.8 is an example of a volume functioning as both an
HOMRCF S-VOL and a HORC P-VOL. This configuration allows you to use HORC to
provide asynchronous remote copgte: This configuration does not allow HOMRCF and
HORC to copy at the same time. Create the HOMRCEF pair first, and then split the pair before
creating the HORC pair. You must split the HORC pair to resync the HOMRCF pair. The
HORC pair status cannot be changed when the HOMRCF pair is in the PSUS(SP) status.

HOMRCF HORC
P-VOL S-vOL
P-VOL
S-VOoL

Figure 3.8 HOMRCF and HORC: Shared S-VOL/P-VOL
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3.5 Starting up the HOMRCF Software

After you have installed the HOMRCF software on the 9900 Remote Console PC and prepared
for Open Shadowlmage operations, you are ready to start up the HOMRCF software:

1.

If Hitachi GRAPH-Track™ (GT) is connected to the subsystem on which you will perform
HOMRCF operations, you may want to disconnect GT from the subsystem. This will
reduce the traffic on the 9900-internal LAN and decrease the chances of timeout errors.

Start up and log in to the RMCMAIN software with administrator access privileges.
Connect to the 9900 subsystem on which you will perform HOMRCF operations:

a) From the Remote Console Main panel, selecCinenect... button to open the
Connection Control panel.

b) Select the subsystem you want to connect to, and then sel@arthectbutton to
connect to the subsystem. The Option Select panel now opens (see Figure 3.9).

SelectHOMRCF on the Option Select panel to open the HOMRCF main panel (see
section 4.1). The HOMRCF main panel displays the name of the connected 9900, the ID of
the currently selected port, and all of the volumes (LUs) installed on the current port.

You are now ready to perform Open Shadowimage (HOMRCF) operations. You will first
reserve the volumes that you plan to use as HOMRCF S-VOLs (see section 4.2), and then
you will start creating the HOMRCF pairs (see section 4.4).

Fie Ewsiate
HRC SCSI PATH
Cvs DCR
HORC HMRCF
HIHSM HOMRCF
On-Dermand
LDEV Security Prioritized Port Control

Note: This panel displays differently depending on the version of the RMCMAIN software.

Figure 3.9 Option Select Panel
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Chapter 4 Performing Open Shadowlmage Operations

4.1 HOMRCF Main Panel
The HOMRCF main panel (see Figure 4.1) displays the Open Shadowlmage (HOMRCF)
volume and pair information for the selected port of the connected 9900 subsystem and allows
you to perform all HOMRCF operations. To open the HOMRCF main panel, connect to the
desired 9900 subsystem using the RMCMAIN software, and seleddQMRCF option.
HOMRCF [RD400]
—Display —VTolume List Pairdicplay. . . |
[ ol wme Port
e Pair ID LUN VYolff Pair Status Emulation M Byte Stat&Hiztory. . .
e I T e |
= 1R:F:01 3:54¢ 0 Normal OPEN-3*36 18022 _50 — N, |
Port(B) 1A:F:02 3:7¢ 0 Nowmal OPEN-3*3 150187 =
ALL j 1A:F:03 3:78 0 Normal OPEN-3*3 1501 87
1A:F:04 0:04 1 Normal OPEN-3 234703 Pairsplit-5... |
1R:F:05 0:05 0 Hormal ODEN-2 2247_03
[~ ol ume 1A:F:07 0:07 1 HNormal OPEN-3 734703 Pairsplit-E. . |
Attribute 1A:F:08 0:08 0 Normal OPEN-3 2347.02
[ Resern 1A:F:09 0:0%9 1 HNormal OPEN-3 234703 : :
vulm:rm 1A:F:0R 0:0R 0 Normal OPEN-3 2347.03 Paipsplit... |
_ i1M:F:0B 0:0F 1 Hormal ODEN-2 2247_03
¥ Pair 1R:F:0C 0:0C 0 Normal OPEN-3 2347_03 Pairresync. .. |
¥ ngnPair 1A:F:00 0:00 1 Normal OPEN-3 2347.02
. 1A:F:0E 0:0E 0 Normal OPEN-3 234702 Attribute |
rPair 1A:F:0F 0:0F 1 Normal OPEN-3 234702
[F sirL 1R:F:10 0:10 0 Hormal ODEN-2 2247_03
1R:F:11 0:11 0 Normal OPEN-3 2347_03
[ cory () 1A:F:12 0:12 0 Normal OPEN-3 2347.02
[# PaIR 1A:F:1% 0:1%3 0 HNHoxrmal OPEN-3 234703 S—TolPathiQy. .- |
[ psus 1f:F:14 0:14 0 Normal OPEN-3 234702 -
[ copY (RS5) ~Cascade Number of Define in SubSystem BRefresh |
[ rsvE Cascade Volume 336
¥ cory ¢sp) 1-2 j Beserwve 7(7)fMax2048 Pair 7(7)/Max?048 Exit
¥ copy(R5-E)
F rsusisp)

Figure 4.1 HOMRCF Main Panel
TheDisplay box allows you to select eithgiolume display modePair display mode, or
Cascadedisplay mode and also allows you to select the deBioed(includingALL ports).

TheVolume box (enabled only wheviolume display mode is selected) allows you to “filter”
the volumes displayed in théolume List box by reserve attribute and by pair condition. The
Attribute-Reserve box allows you to display reserved or unreserved volumesYdluene-

Pair andVolume-nonPair boxes allow you to display paired and/or nonpaired volumes.

ThePair box (enabled wheRair display mode is selected) filters the pairs displayed in the
Volume List box by pair statusSMPL, COPY(PD), PAIR, PSUS COPY(RS), PSUE,
COPY(SP) COPY(RS-R), PSUS(SP) Only HOMRCEF pairs in the selected state(s) will be
displayed.
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TheCascadebox (enabled whe@ascademode is selected) allows you to filter the pairs in
theVolume List box by cascade levelt displays L1 pairs only]l-2 displays L1 and L2 pairs.

TheNumber of Define in Subsystenbox (bottom center) displays:
= Volume: The total number of volumes defined in the 9900 subsystem.

m  Reserve: X(Y)/MaxZ, where X = total number of HOMRCF reserved volumes
Y = total number of HOMRCF and HMRCF reserved vols
Z = maximum allowable number of reserved volumes

s Pairr X(Y)/MaxZ, where X = total number of HOMRCF pairs
Y = total number of HOMRCF and HMRCF pairs
Z = maximum number of pairs (HOMRCF/HMRCF/HIHSM)

Note: The value (Y) does not include HIHSM pairs. If HIHSM pairs exist, it is possible for
the HOMRCEF paircreate operation to fail even when (Y) is less than 2,047.

The buttons on the right side of the HOMRCF main panel perform the following functions:
Pairdisplay...  displays the pair status for the selected volume(s)/pair(s).
Stat&History... displays the pair status & history for the selected volume(s)/pair(s).
Paircreate...  allows you to create (add) new HOMRCEF pairs.

Pairsplit-S...  allows you to delete HOMRCF pairs.
Pairsplit-E...  allows you to suspend HOMRCF pairs.

Pairsplit... allows you to split HOMRCEF pairs.

Pairresync...  allows you to resynchronize HOMRCF pairs.

Attribute... allows you to set/reset the HOMRCF reserve attribute.

S-VOL Path... displays the S-VOL SCSI paths for the selected pair(s) (see Figure 4.2).
Refresh updates the information displayed on the HOMRCF main panel.

Exit exits HOMRCF, and returns you to the RMCMAIN Option Select panel.

Yol# (17 Poxrt ID LUN (5

2N:F: 00

(3| Exit

Figure 4.2 S-VOL Path Reference
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4.1.1 Volume List Box

TheVolume List box displays volume/pair information based on the filter options you select
in theDisplay, Volume, andPair boxes (along the left side of the panel). When you select the
Display-Volume option, theVolume List box displays volume information, and thair

display options become disabled. When you seledDisi@ay-Pair option, theVolume List

box displays HOMRCEF pair information, and ¥elume display options become disabled.
Note: You can select up to 512 volumes/pairs at a time ivViheme List box.

WhenDisplay-Volume is selected, th&olume List box lists all installed volumes (LUs) on
the selected port and displays the following information for each volume (see Figure 4.3):

s PortID: The port ID (cluster and channel number) of each volume.

s  LUN: The TID:LUN (target ID:LU number) of each volume.

» Vol # The CU:LDEV (control unit image:logical device ID) of each volume.

s Pair: The number of HOMRCF pairs formed with the volume.

m Status The status of the volume: normal, blocked, format, correct, copying, or unknown.
s Emulation: The device emulation type (e.g., OPEN-3, OPEN-8, OPEN-9, OPEN-K).

= M Byte: The storage capacity of the volume in MB.

WhenDisplay-Pair is selected, th€olume List box lists all HOMRCEF pairs on the selected
port and displays the following information for each pair (see Figure 4.4):

s P-VOL: The P-VOL ID (port:TID:LUN, CU:LDEV) and volume status.
s  S-VOL: The P-VOL ID (port:TID:LUN, CU:LDEV) and volume status.
s Pair Status The HOMRCF pair status of the volume pair.

rTolume List

Port P-TOL Port P-TO0L Pair Copy
ID LUW TYol## ID LUN Tolf Status Pace
1B:h: 03 0:20 1B:A:04+ 0:21 P5US N

1B:R: 04+ 0:21 1E-E: 03+ 0
1D:-A:041 0:21 1D:-E:041 0
1B:-R: 03 0:20 1B:A:05+ 0:22 PSUS
1B:A: 05+ 0 1}

1] 1]
1] 0:44 PSUS
1] 0:45% COPY(5P) Wait Medium
1] 0:42 COPY(PD) 59% Medium
AIC:R:03+ 0:42 AC:F:02+ 0:4¢ COPY(R5) Wait S5lower
1] 0:47 COPY(PD) Wait Medium
1] 0:43 PRIER —
1] 0:4% PSUE
0 0:42 COPY(PD) ¥Wait Medium
1] 0:21 P5US
1] 0:25 PS5SUS
1B:R:04+ 0:21 1B:E: 04+ 0:2¢ PSUS
0 0:22 P5SUS hd

Figure 4.3 Volume List Box Displaying Volumes (Cascade display mode)
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—rYolune List

Port P-TOL Port E-TOL Pair

ID LUN Yol# Status ID LUN Vol Status Status
1J:0:00 2:10 Mormal 2H:E:00 3:10 Normal COPY(PD) D%
1J:0:01 2:11 Mormal ZH:F:01 3:11 Normal COPY(PD) D%
LI:-0:02 2:12 Hormal 2ZN:F:02 J:12 Normal PRI
1LTJ:0:03 2:13 Normal ZM-:EF:D03 3:13 Normal PSUS
1J:0:04 2:14 Normal 2H:F:04 3:14 Normal COPY(RS) D%
1TJ:0:05 2:15% Normal 2H:E:05 3:15% Normal PSUE
1J:0:06 2:16 MNormal ZH:F:D06 3:16 Normal COPY(5P) D%
LI:-0:07 2:17 Normal ZN:F:07 3:17 NHormal IMPL
L7:1:00 2:1% Normal ZH:E:08 3:1% Normal COPY(PD) D%
1J:1:01 2:1% Normal ZMN-E:D0% 3:19% Normal PATER
17:1:02 2:18% NMormal 2H:F:0R 3:10 Normal PSUS
1.7:1:03 2:1F NMormal 2H:E:DE 3:1B Normal COPY(RS) D%
1.7:1:04 2:1C Mormal ZH:FE:0C 3:1C Normal PSUE
1.7:1:05 2:10 Normal ZH:E:0D 3:10 Normal COPY({5P) D%
LI:1:06 2:1F Hormal ZH:F:0E J:1F Hoxrmal SHPL
LI:1:07 2:1F HNormal 2HN:F:0F 3:1F Hormal COPY(PD) D%
1J:2:00 2:20 NMormal 2H:E:10 3:20 Normal PRIE
LI:-2:01 2:21 Normal 2ZN:F:11 3:21 Normal COPY(PD) D%
LI-2:02 2:22 Normal 2N:F:12 3:22 Normal  PRIR
LI:2:03 2:23 Normal 2ZN:F:13 3:23 Normal PEUS

Figure 4.4 Volume List Box Displaying HOMRCF Pairs
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4.2 Setting the Reserve Attribute

The Set Reserve Attribute panel (see Figure 4.5) enables you to set the reserve attribute for
(i.e., reserve) the volume(s) selected on the HOMRCF main panel. The Set Reserve Attribute
panel is opened by selecting thttribute... button on the HOMRCF main panel.

Set Rezerve Attnbute Ed |
Port
InD LUN Yol#f Status Emulation M Byrte
1fR:0:00 2:20 Normal OPEN-3 2347.03
1fR:1:00 2:21 Normal OPEN-3 2347.03
1BE:0:00 1:10 Normal OPEN-9 T2 50
1BE:0:01 1:11 HNormal OPEN-9 T042 .50

Figure 4.5 Set Reserve Attribute Panel

The Set Reserve Attribute panel displays the unreserved volume(s) that you selected on the
HOMRCF main panel. Th@mit button allows you to remove one or more volumes from the
list. TheOK button sets the reserve attribute for all volumes in the listEXlieébutton closes

the Set Reserve Attribute panel and returns you to the HOMRCF main panel.

To reserve one or more volumes as HOMRCF S-VOLs (set the reserve attribute):

1.

Unmount the volume(s) that you will be reserving. The 9900 will reject all write I/Os to
reserved volumes (except when in the PSUgus).

On the HOMRCF main panel, select Display-Volume option to display volumes, and
then select the desired port and volume display options (e.g., to display unreserved SMPL
volumes, checkolume-nonPair, and uncheclkittribute-Reserve andVolume-Pair).

Select the volume(s) you want to reserve, and then seleittthmite... button to open
the Set Reserve Attribute panel. If thigribute... button is not enabled, you selected
reserved volumes and/or paired volumes. Select only unreserved and unpaired volumes.

Verify that the Set Reserve Attribute panel displays the desired volume(s). If you want to
remove any volumes from the list, select the volume(s), and seléntthdutton.

When the Set Reserve Attribute panel displays the desired volume(s), se@it itligton
to set the reserve attribute for all volumes in the list.

HOMRCEF displays a warning message reminding you to unmount the specified volume(s).
SelectOK to continue, or sele@ancelto cancel your request to reserve the volume(s).

When the reserve operation(s) are complete, you are returned to the HOMRCF main panel.
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4.3 Resetting the Reserve Attribute

The Reset Reserve Attribute panel (see Figure 4.6) enables you to reset the reserve attribute for
(i.e., unreserve) the volume(s) selected on the HOMRCF main panel. The Reset Reserve
Attribute panel is opened by selecting Atribute... button on the HOMRCF main panel.

Rezet Reserve Attribute Ed |

Port
InD LUN Yol#f Status Emulation M Byrte
1BE:0:00 1:10 Normal OPEN-9 T042 .50

Figure 4.6 Reset Reserve Attrihute Panel

The Reset Reserve Attribute panel displays the reserved volume(s) that you selected on the
HOMRCF main panel. Th@mit button allows you to remove one or more volumes from the
list. TheOK button resets the reserve attribute for all volumes in the listEXihdoutton

closes the Reset Reserve Attribute panel and returns you to the HOMRCF main panel.

To unreserve one or more volumes (reset the reserve attribute):

1. Make sure that the volumes you want to unreserve are no longer assigned to HOMRCF
pairs as S-VOLs. See section 4.10 for instructions on deleting HOMRCF pairs.

2. Onthe HOMRCF main panel, select Display-Volume option to display volumes, and
then select the desired port and volume display options (e.g., to display reserved SMPL
volumes, checlattribute-Reserve andVolume-nonPair, and uncheck/olume-Pair).

3. Select the volume(s) you want to unreserve, and then selgkttribeite... button to open
the Reset Reserve Attribute panel. If Atgibute... button is not enabled, you selected
both reserved and unreserved volumes. Select only reserved volumes.

4. Verify that the Reset Reserve Attribute panel displays the desired volume(s). If you want
to remove any volumes from the list, select the volume(s), and sel&zirihédutton.

5. Make sure that the Reset Reserve Attribute panel displays the desired volume(s), because
there is no confirmation for the reset reserve attribute operation. When the list is correct,
select theéDK button to reset the reserve attribute for all volumes in the list.

6. When the reset operation(s) are complete, you are returned to the HOMRCF main panel.
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4.4

Creating HOMRCF Pairs (Paircreate)

WARNING: The HOMRCEF paircreate operation overwrites all existing data on the S-VOLs|. The
user is responsible for backing up the data on the S-VOLSs before creating HOMRCF pa]irs.

Port
ID LUN Yol#l Status Emulation ID LUN Yol# Status Emulation

1B:RA:07 0:24 Normal OPEN-EK 1B:E: D05 0:27 Normal OPEN-K

The Paircreate Dialog panel (see Figure 4.7) displays the P-VOL and S-VOL information for
the pair(s) being created (added) and allows you to select the S-VOL(s) for each P-VOL, set
the copy pacéor all pairs being created, and start the paircreate operation(s). The Paircreate
Dialog panel is opened by selecting Badrcreate... button on the HOMRCF main panel.

P-TOL Port 5-1TOL

Copy Pace

— Vol ume
Port ID LUYN VOLH# M Brte Pair Port 5-1ToL
P-TOL 1B:R:07 0:24 1866.79 1/Max3 ID LUN %Vollf Status Emulation ¥ Byte
5-10L
Pair Yolume Dort(B) 1E:E:07 0:29 Normal OPEN-K 186679
= 2B:E:06 0:28 Normal OPEN-K 186679
o W Be
Ruto serue L |E| ZE:E:07 0:29 Normal OPEN-K 186679
* Select ¥ not Reserwve
| EEt | |, ........ C_ ....................... | | _-t | | Casc d | | “_ || pﬂircreate | ‘ Eg—t

Figure 4.7 Paircreate Dialog Panel

The Paircreate panel displays the P-VOL and S-VOL information for each pair being created:
port, TID, LUN, CU image, LDEV ID, volume status, and emulation type. The S-VOL for
each P-VOL is displayed only after being selected (uSktgr Changeg. TheCopy Pace
pull-down selection box allows you to select the copy pace for all pairs being cré&ieatr,
Medium, andFaster.

TheVolume box displays the detailed volume information for the selected pair: P-VOL ID
(port, TID:LUN, CU:LDEYV), storage capacity, and number of existing pairs SFH®L box
(within theVolume box) allows you to select an S-VOL automatically or manuallyto =

the SVP selects an S-VOL for the P-V@glect= you select an S-VOL for the P-VOL. When
Auto is selected, the SVP selects the S-VOL from the set of reserved volumes by LUN (in
ascending order, lowest to highest). Wisstectis selected, use théolume andPort S-VOL
display options to display the available S-VOLs by port and by reserve attribute.
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The Setbutton adds the selected L1 S-VOL to the selected L1 P-VOLChargebutton
replaces the S-VOL of the selected pair with the selected S-VOLOTrtikebutton deletes the
selected volume(s)/pair(s) from the list. T®a&scadebutton adds the selected L2 S-VOL to
the selected L1 pair. To use tascadebutton, you must select an L1 pdiheUndo button
undoes th&etor Changecommand. Théaircreate button creates all pairs in the list. The
Exit button closes the Paircreate panel.

Note: If you want to create new HOMRCF pairs and then split them immediately so that you
can access the S-VOLs as soon as possible, use the pairsplit operation instead of the paircreate
operation to establish and split new pairs at the same time (see section 4.7 for instructions).

To create one or more new HOMRCF (L1) pairs:

1. Onthe HOMRCF main panel, select isplay-Volume option to display volumes, and
then select the desired port and volume display options (e.g., to display unreserved SMPL
volumes, checkolume-nonPair, and uncheckittribute-Reserve andVolume-Pair).

2. Select the desired P-VOL(s) for the new pair(s), and then seldesitoeeate... button to
open the Paircreate Dialog pamédte: Do not select any reserved volumes.

Set the initial copy pace for all pairs being creat8thwer, Medium, or Faster.

Verify that the Paircreate Dialog panel displays the desired P-VOL(s). If you want to
remove any volumes from the list, select the volume(s), and selétthdutton.

5. Select the S-VOL(s) for each P-VOL as follows:
a) Select the desired P-VOL on the Paircreate Dialog panel.

b) If you want the SVP to assign an S-VOL automatically, seled®#ireAuto option.
S-VOLs are assigned from the set of reserved volumes by LDEV ID. If you want to
select the S-VOL manually, seldeair-Select selectvolume-Reserveto display
reserved volumes, select the desired port, and select the desired S-VOL.

Note: You can select an unreserved volume as the S-VOL. When you create the pair,
the 9900 changes the reserve attribute to “reserved” automatically.

c) Select the&setbutton to create (add) the S-VOL to the selected P-VOL. The S-VOL is
now displayed next to the selected P-VOL.

d) If you want to add a second and/or third S-VOL to the same P-VOL, repeat steps (b)
and (c) to add each S-VOL to the selected P-VOL. Each pair to be created is displayed
separately in the list of pairs on the Paircreate Dialog panel.

e) If you want to change an S-VOL for a pair which is already set, select the pair, select
the desired S-VOL to replace the existing S-VOL, and seleclthagebutton.

6. Repeat step (6) until all desired pairs are displayed. Ugehthegebutton to replace an
S-VOL, use thé&etbutton to add an S-VOL, and use Dmit button to remove pairs.

7. When the Paircreate Dialog panel displays the desired new pair(s), seleairtiheate
button to create all pairs in the list. When the confirmation panel appears,Yesd&at
create the pair(s), selddb to cancel your request and return to the HOMRCF main panel,
or selectCancelto cancel your request and return to the Paircreate Dialog panel.

8. When the initial copy operation(s) start, the Pairdisplay panel opens automatically to show
the new pairs with COPY(PD) status. SeRefreshto monitor the progress of the initial
copy operation(s), or sele®K to return to the HOMRCF main panel.
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WARNING: The L2 paircreate operation overwrites all existing data on the L2 S-VOLs. The user
is responsible for backing up the data on the S-VOLs before creating HOMRCF pairs.

To create one or more new L2 cascade pairs:

1.
2.

Make sure that the desired L1 pairs are split (status = PSUS).

On the HOMRCF main panel, select the desired L1 pair(s) to which you want to add the
L2 pair(s), and then select tRaircreate... button to open the Paircreate Dialog panel.

On the Paircreate panel, select the desired L1 pair, select the desired S-VOL for the new
L2 pair, and then select tlzascadebutton to add the desired L2 pair to the list of pairs.
The L2 pair is listed on a separate line showing the L1 S-VOL as the L2 P-VOL.

Repeat step (3) until all desired L2 pairs are displayed. Usehtéwegebutton to replace
an S-VOL, use th8etbutton to add an S-VOL, and use ©mit button to remove pairs.

When the Paircreate Dialog panel displays all desired new pairs, selBeirtreate

button to create all pairs in the list. When the confirmation panel appears,Yssd&at

create the pair(s), selddb to cancel your request and return to the HOMRCF main panel,
or selectCancelto cancel your request and return to the Paircreate Dialog panel.
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4.5 Viewing HOMRCF Pair Status (Pairdisplay)

The Pairdisplay panel (see Figure 4.8) displays the pair status information for the pair(s)
selected on the HOMRCF main panel. The Pairdisplay panel is opened by selecting the
Pairdisplay... button on the HOMRCF main panel. The Pairdisplay panel also opens
automatically when you create and split pairs.

Port P-VOL Port 5-10L Pair Copy
ID LUN Volff Status Emulation ID LUN Volff Status Emulation Status Pace
1IC:4:00 2:23 Normal OPEN-3 1E:F:00 2:2C Normal OPEN-3 COPY (PD) 20% Faster
iC:4:00 2:23 Noxrmal OPEN-3 1E:F:01 2:2D1 Noxrmal OPEN-3 COPY(PD) 20% Faster
Eefresh S-TolPathil). . . Exit
Figure 4.8 Pairdisplay Panel
The Pairdisplay panel displays the following information for the selected volume(s)/pair(s):
s  P-VOL and S-VOL ID (port:TID:LUN, CU:LDEV) and volume status.
s HOMRCEF pair statusSMPL, COPY(PD), PAIR, COPY(SP), PSUS(SP)PSUS
COPY(RS), COPY(RS-R), PSUE
m  Copy pace is displayed only when the pair status is COPY(PD), COPY(SP), PSUS(SP),
COPY(RS), or COPY(RS-R)Slower, Medium, or Faster.
TheRefreshbutton updates the information displayed on the Pairdisplay paneb-Viei
Path... button displays the S-VOL SCSI paths for the selected pair(sEXih&utton exits
the Pairdisplay panel and returns you to the HOMRCF main panel.
To display the pair status of one or more HOMRCF pairs:
1. Onthe HOMRCF main panel, select eitbésplay-Volume or Display-Pair to display
either volumes or pairs, and then select the desired port and volume/pair display options.
2. Select the desired volume(s)/pair(s) in Wfedume List box, and select thairdisplay...
button to open the Pairdisplay pamdte: Do not select any SMP¥olumes.
3. Use theRefreshbutton as needed to update the information displayed on the Pairdisplay
panel. Use th&-VOL Path... button as needed to view S-VOL SCSI paths.
4. When you are done monitoring the status of the volume(s)/pair(s), seléstitthpritton to
return to the HOMRCF main panel.
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4.6 Viewing HOMRCF Pair Status & History

The Status & History panel (see Figure 4.9) displays current HOMRCF pair status information
as well as HOMRCEF pair history information for the selected port. The Status & History panel
is opened by selecting tisat&History button on the HOMRCF main panel.

Status& History
- Status | Refresh_status |
Date 1999/10/12 Time 18:12:35 Port(E) |M‘L IZ” | 5-VolPath(Q)... |
P-TOL L5-VoL Statu= Copy Pace

1A:F:00 0:00 1A:F:01 0:01 PSUE

e T o o litetony]

Date Time P-¥oL | 5-voL | Code | Message

199905719 22-11-53 0:20 D:21 4780
1999F05f19 20:56:56 0:20 0:21 4720 PATE END
133970519 20:52:12 0:20 0:21 4730 COPY(ES) START

TOL# Port:ID:LUN YOL# Port:ID:LUN

Refresh A1l Exit

Figure 4.9 Status & History Panel

TheStatusbox displays the following information for the selected port: all HOMRCF pairs
(P-VOL ID, S-VOL ID, pair status, copy pace), thate andTime that the information was
acquired (panel opened/refreshed). Radresh Statusbutton updates the information in the
Statusbox. TheS-VOL Path... button displays S-VOL SCSI paths for the selected pair(s).

TheHistory box displays the following information:

s HOMRCF pair activity listed by: date and time, P-VOL and S-VOL ID (CU:LDEV), and
HOMRCF code and message (see Table 4.1) Dete Time button sorts the list by date
and time. Thé>-VOL andS-VOL buttons sort the list bi-VOL or S-VOL. TheCode
button sorts by code number, and Mhessagebutton sorts according to message type.

s TheP-VOL box displays the port number, target ID, and LUN of all volumes currently set
as HOMRCF P-VOLs.

s TheS-VOL box displays the port number, target ID, and LUN of all volumes currently set
as HOMRCF S-VOLs.
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TheRefresh History button refreshes the pair history information for the selected port. The

RefreshAll button updates all information on the Status & History panel EXitebutton
exits the Status & History panel and returns you to the HOMRCF main panel.

Tahle 4.1 HOMRCF Status & History Reference Codes and Messages

Code Message Description

4710 -471F | PAIR START The HOMRCEF initial copy operation started.

4720 - 472F | DUPLEX END The HOMRCEF initial copy operation ended, and the pair status
changed to PAIR.

4730 -473F | SPLIT START The HOMRCEF pairsplit operation started, and the pair status
changed to COPY(SP) or PSUS(SP).

4740 - 474F | SPLITEND The HOMRCF pairsplit operation ended, and the pair status
changed to PSUS.

4750 - 475F [ RESYNC START The HOMRCEF pairresync operation started, and the pair
status changed to COPY(RS) or COPY(RS-R).

4760 - 476F | RESYNC END The HOMRCEF pairresync operation ended, and the pair status
changed to PAIR.

4780 - 478F | PAIR DELETE The HOMRCEF pairsplit-S operation was performed, and the
pair status changed to SMPL.

4790 - 479F [ PAIR SUSPEND The HOMRCEF pairsplit-E operation was performed, and the
pair status changed to PSUE.

47A0 - 47AF | COPY WARNING END A copy ended with a warning.

47D0 - 47DF [ COPY ABNORMAL END A copy ended abnormally (reason other than above).

47E7 COMPULSION PAIR SUSPEND A pair was suspended compulsorily.

47E9 HOMRCF SM INITIALIZATION START The initialization of the HURCF/HOMRCF extension table was
started (SM = shared memory).

47EA HOMRCF SM INITIALIZATION END The initialization of the HURCF/HOMRCF extension table was
completed (SM = shared memory).

47EB HOMRCF SM INITIALIZATION FAILED The initialization of the HURCF/HOMRCF extension table
failed (SM = shared memory).

7FF1-02 COPY ABNORMAL END (MULTIPLE PAIRS) | Multiple copies ended abnormally. This reference code is
reported at a five-minute interval (one report per five minutes).
If a pair ended abnormally, the pair status changed to PSUE.

FFFF Reference Code unknown The reference code is unknown.
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4.7 Splitting HOMRCF Pairs (Pairsplit)

The Pairsplit panel (see Figure 4.10) displays volume and pair information for the volume(s)
and/or pair(s) selected on the HOMRCF main panel and allows you to split existing HOMRCF
pairs. The Pairsplit panel can also be used to simultaneously create and split new HOMRCF
pairs (see section 4.7.1). The Pairsplit panel is opened by seleatisglit... on the

HOMRCF main panel.

Port
ID LUN Volff Status Emulation ID LUN TVollf Status Emulation Status Pace
1R:F:11 0:11 Normal OPEN-3 1RA:F:12 0:12 Normal OPEN-3

P-V0OL Port 5-T0L Pair Copy

Copy Pace Split Type |Quick Split j|

— Wolume
Port ID LUN VOL# M Brte Pair Port 5-VoL
P-VOL 1A:F:11 0:11 234703 1fMax2 ID LUN TYol# Status Emulation M Byte
S-T0L 0:
Pair Yolume Port (B) 1fi:F:14 0:14 Normal OPEN-3 2347_03
At ¥ Reserve 1R:F:15 0:15 Normal OPEN-3 2347.03
uto r ALL j 1R:F:16 0:16 Normal OPEN-3 2347.03
¥ Select W not Reserve 1R:F:17 0:17 Normal OPEN-3 2347.03
1R:F:18% 0:1% Normal OPEN-3 2347.03 |
et | { Change é it | Cascade Tndo Pairsplit Exdit

Figure 4.10 Pairsplit Panel

The Pairsplit panel lists the volume(s)/pair(s) selected on the HOMRCF main panel and shows
the pair status and copy pace for each pair.Qdmy Pacepull-down selection box allows

you to select the copy pace for all pairs that you are split@igwer, Medium , or Faster.

TheSplit Type pull-down selection box allows you to select the pairsplit typaick Split or

Steady Split

TheVolume box displays the volume information for the selected volume/pair (port, TID,
LUN, CU:LDEV, capacity, number of existing pairs) and allows you to add S-VOLs to the
selected volume/pair. In ti&VOL box, thePair options allow you to select an S-VOL
automatically or manuallyAuto = the SVP selects an S-VOL for the P-V@glect= you
select an S-VOL for the P-VOL. Whé&electis selected, use théolume andPort S-VOL
display options to display the S-VOLs by port and by reserve attribute. (PdieAuto is
selected, these options and the list box are disabled.)
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The Setbutton adds the selected L1 S-VOL to the selected L1 P-VOLChargebutton
replaces the S-VOL of the selected pair with the selected S-VOLOTrtitebutton deletes the
selected volume(s)/pair(s) from the list. T®ascadebutton adds the selected L2 S-VOL to
the selected L1 pair. To use fiascadebutton, you must select a split (PSUS) L1 péire
Undo button undoes th8etor Changecommand. Th&airsplit button splits all pairs
displayed in the list. ThExit button closes the Pairsplit panel.

To split one or more existing HOMRCF pairs:

1. If you want the split S-VOLs to be identical to the P-VOLSs, stop all write operations to the
P-VOLs before splitting the pairs. This ensures that there are no updates to the P-VOLs
while the pairsplit operations are synchronizing the S-VOLs to the P-VOLs.

2. Onthe HOMRCF main panel, select Display-Pair option to display pairs, and then
select the desired port and pair display options.

3. Select the pair(s) you want to split, and then seledP#irsplit... button to open the
Pairsplit panel. You cannot split a suspended (PSUE) pair.

4. Set the copy pac&lower, Medium, or Faster) and split type@uick or Steady) for all
pairs being split.

5. Verify that the Pairsplit panel displays the desired pair(s). If you want to remove any pairs
from the list, select the pair(s), and select@mait button.

6. When the Pairsplit panel displays the desired pair(s), seleBaitsplit button to split all
pairs in the list. When the confirmation panel appears, séttio split the pair(s), select
No to cancel your request and return to the HOMRCF main panel, or Galem|to
cancel your request and return to the Pairsplit panel.

7. When the pairsplit operation(s) start, the Pairdisplay panel opens automatically to show the
new pairs with COPY(SP) or PSUS(SP) status. The P$&i8s is displayed right away if
there were no pending update copy operations. Seéfoeshto monitor the progress of
the pairsplit operation(s), and sel@i to return to the HOMRCF main panel.

4.7.1 Creating and Splitting Pairs

46

The pairsplit operation can also be used to simultaneously create and split new HOMRCF
pairs. In this case, the pairsplit operation changes the pair status from SMPL to COPY(SP) or
PSUS(SP), copies all data on the P-VOL to the S-VOL, and then changes the pair status to
PSUS.

To create and split one or more new HOMRCF pairs with a single remote console operation:

1. If you want the split S-VOLs to be identical to the P-VOLSs, stop all write operations to the
P-VOLs before creating and splitting the pairs. This ensures that there are no updates to the
P-VOLs while the pairsplit operations are synchronizing the S-VOLSs to the P-VOLs.

2. Onthe HOMRCF main panel, select Display-Volume option to display volumes, and
then select the desired port and volume display options (e.g., to display unreserved SMPL
volumes, checkolume-nonPair and uncheclttribute-Reserve andVolume-Pair).
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10.

Select the volume(s) which will be the P-VOL(s) of the new pairs to be created and split,
and then select tHeairsplit... button to open the Pairsplit panel.

Set the copy pac&lower, Medium, or Faster) and split typeQuick or Steady) for all
pairs being created and split.

Specify the S-VOL(s) as follows:
a) Select the desired P-VOL.

b) If you want the SVP to select the S-VOL automatically, seledP#ieAuto option. If
you want to select the S-VOL manually, seleair-Select selectvolume-Reserveor
Volume-not Reserveto display either reserved or unreserved volumes, select the
desired port, and then select the desired S-VOL.

c) Select the&setbutton to add the S-VOL to the selected P-VOL. The S-VOL is now
displayed next to the selected P-VOL.

d) If you want to add another S-VOL to the same P-VOL, repeat steps (b) and (c) to add
the next S-VOL to the selected P-VOL. Each pair to be created and split is displayed
separately in the list of pairs.

Repeat step (5) until the desired L1 pair(s) is/are displayed. USih#mgebutton to
replace S-VOLs, th8etbutton to add L1 S-VOLs, and tkimit button to remove pairs.

If you also want to create and split L2 cascade pairs, add the L2 S-VOL(s) to the L1 pairs
as follows:

a) Select the desired L1 pair from the list of pairs to be created and split.

b) If you want the SVP to select the S-VOL automatically, seledP#ieAuto option. If
you want to select the S-VOL manually, seleatr-Select selectvolume-Reserveto
display reserved volumes, select the desired port, and select the desired S-VOL.

c) Select theCascadebutton to add the L2 S-VOL to the selected L1 pair. The new L2
pair is now displayed.

d) If you want to add another L2 S-VOL to the same L1 pair, repeat steps (b) and (c).
Each L2 pair to be created and split is displayed separately in the list of pairs.

Repeat step (7) until the desired pair(s) is/are displayed. USiktmgebutton to replace
S-VOLs, theCascadebutton to add L2 S-VOLs, and tkmit button to remove pairs.

When the Pairsplit panel displays the desired L1 and L2 pair(s), sel€aitbplit button
to create and split all pairs in the list. When the confirmation panel appears \Yes&ut
create and split the pair(s), selbdit to cancel your request and return to the HOMRCF
main panel, or sele@ancelto cancel your request and return to the Pairsplit panel.

When the pairsplit operation(s) start, the Pairdisplay panel opens automatically to show the
new pairs with COPY(SP) or PSUS(SP) status. SBlefteshto monitor the progress of
the pairsplit operation(s), and selégiit to return to the HOMRCF main panel.
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4.8 Resynchronizing HOMRCF Pairs (Pairresync)

The Pairresync panel (see Figure 4.11) displays pair information for the pair(s) selected on the
HOMRCF main panel and allows you to resynchronize the pair(s). The Pairresync panel is
opened by selecting thiairresync... button on the HOMRCF main panel.

Pairresync

Port
ID LUN

AC:<4: 00

P-1TOL PFort 5-ToL Pair Copy
Yol Status Emulation ID LUN Volff Status Emulation Status Pace
2:23 Normal i 1E:F:00 2:2C Normal OPEN-3

Copy Pace | Yedd um j|

Resync Type |Nurmal Copy |E|| Pairresync Exit
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Figure 4.11 Pairresync Panel

The Pairresync panel lists the pair(s) selected on the HOMRCF main panel and shows the pair
status and copy pace for each pair. Topy Pacepull-down selection box allows you to

select the copy pace for the pairs being resynchroni@emver, Medium , or Faster. The

Resync Typepull-down selection box allows you to select the pairresync type for the pairs
being resynchronizedNormal Copy, Quick Resyng Reverse Copy or Quick Restore

ThePairresync button starts the pairresync operation for the specified pair(sXihbutton
exits the Pairresync panel and returns you to the HOMRCF main panel.

To resynchronize one or more HOMRCEF pairs:

1. Unmount the split (PSUS) S-VOLs before starting the pairresync operations. When the
pairresync operation starts, the 9900 will stop accepting write I/Os to the S-VOL.

2. On the HOMRCF main panel, select Display-Pair option to display HOMRCF pairs,
and then select the desired port and pair display options (e.g., seleatrtSgplit and
Pair-Suspenddisplay options to display only split and suspended HOMRCF pairs).

3. Onthe HOMRCF main panel, select the pair(s) you want to resync, and select the
Pairresync... button to open the Pairresync panel.

Chapter 4 Performing Open Shadowimage Operations



4. On the Pairresync panel, select the pair(s) you want to resync, select theGCegired
Pace(slower, medium, or faster) afesync Type(normal, quick, reverse, or quick
restore) for these pairresync operations, and then seld@aiinesync button to start the
specified pairresync operation for the selected pair(s). Reverse/quick restore pairresync
cannot be performed on suspended pairs (PSUE) or L2 cascade pairs.

WARNING: Make sure to select the correct resync direction (normal, quick, reverse, or quick
restore).

Note on RAID Swap for Quick Restore: During the quick restore operation, the RAID levels

and HDD types of the S-VOL and P-VOL are exchanged, if they have different RAID
levels and/or HDD types. To avoid any performance impact due to the quick restore
operation, make sure that the P-VOL and S-VOL have the same RAID level and HDD type
before performing the quick restore operation. If you want to restore the original RAID
levels after quick restore, stop host I/Os to the pair, split the pair, perform the quick restore
operation for that pair again, and then restart the host 1/Os to the pair.

5. HOMRCEF displays a warning panel to remind you to vary the S-VOL(s) offline before
starting pairresync operations. Make sure the S-VOL(s) are offline, and@&lect

6. When the confirmation panel appears, sefaxgto resync the specified pair(s), selsct
to cancel your request and return to the HOMRCF main panel, or Galeotlto cancel
your request and return to the Pairresync panel.

7. The Pairresync panel now displays the result(s) of the pairresync operation(s) (i.e., pair
status changed to COPY(RS), COPY(RS-R), or PAIR). Repeat steps (4) through (6) to
resync additional pairs in the list, or selEgit to return to the HOMRCF main panel.
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4.9 Suspending HOMRCF Pairs (Pairsplit-E)

The Pairsplit-E panel (see Figure 4.12) displays pair information for the pair(s) selected on the
HOMRCF main panel and allows you to suspend the pair(s). The Pairsplit-E panel is opened
by selecting théairsplit-E... button on the HOMRCF main panel.

Port

P-TOL PFort 5-VOL Pair

Copy
ID LUN Volff Status Emulation ID LUN Volff Status Emulation Status Pace
LI:0:00 2:10 Blocked OPEN-3 ZM:F:00 3:10 Blocked OPEN-3 COPY (PD) 0% Medium
LI:0:01 2:11 Blocked OPEN-3 2M:F:01 3:11 Blocked OPEN-3 COPY(PD) 0% Slower
LI:0:02 2:12 Blocked OPEN-3 2ZM:F:02 3:12 Blocked OPEN-3 PRTR
LI:0:03 2:13 Blocked OPEN-3 2N:F:03 3:1% Blocked OPEN-3 PSUS
LI:0:04 2:14 Blocked OPEN-3 ZM:F:04 3:14 Blocked OPEN-3 COPY(R5) 0% S5lower

pairsplit—g| |?
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Figure 4.12 Pairsplit-E Panel

The Pairsplit-E panel lists the pair(s) selected on the HOMRCF main panel and shows the pair
status and copy pace for each pair. Phesplit-E button suspends the selected pair(s). The
Exit button closes the Pairsplit-E panel and returns you to the HOMRCF main panel.

To suspend one or more HOMRCF pairs:

1.

On the HOMRCF main panel, select Display-Volume or Display-Pair option to
display volumes or pairs, and then select the desired port and volume/pair display options.

Select the pair(s) that you want to suspend (or the volume(s) whose pairs you want to
suspend), and select tRairsplit-E... button to open the Pairsplit-E panel.

On the Pairsplit-E panel, select the pair(s) you want to suspend, and sdRaitspét-E
button.

When the confirmation panel appears, sefaxdto suspend the selected pair(s), salert
to cancel your request and return to the HOMRCF main panel, or Galeotlto cancel
your request and return to the Pairsplit-E panel.

The Pairsplit-E panel now displays the result(s) of the suspend operation(s) (i.e., pair status

changed to PSUE). Repeat steps (3) and (4) to suspend additional pairs in the list, or select
Exit to return to the HOMRCF main panel.

Chapter 4 Performing Open Shadowimage Operations



4.10 Deleting HOMRCF Pairs (Pairsplit-S)

The Pairsplit-S panel (see Figure 4.13) displays pair information for the pair(s) selected on the
HOMRCF main panel and allows you to delete the pair(s). The Pairsplit-S panel is opened by
selecting thdPairsplit-S... button on the HOMRCF main panel.

Port P-TOL Port 5-VT0OL Pair Copy
ID LUN Volf Status Emulation ID LUN Volil Status Emulation Status Pace
1J:0:00 2:10 Blocked OPEN-3 ZN:F:00 3:10 Blocked OPEN-3 COPY (PD) 0% Mediuwm
1J:0:01 2:11 Blocked OPEN-3 2ZN:F:01 3:11 Blocked OPEN-3 COPY (PD}) 0% S5lower
1J:0:02 2:12 Blocked OPEN-3 ZN:F:02 3:12 Blocked OPEN-3 PAIR

1J:0:0% 2:13 Blocked OPEN-3 2ZN:F:03 3:13 Blocked OPEN-3 PSUS

1J:0:04 2:14 Blocked OPEN-3 2ZN:F:04 3:14 Blocked OPEN-3 COPY (RS} 0% S5lower

Pairsplit—§| Exit

Figure 4.13 Pairsplit-S Panel

The Pairsplit-S panel lists the pair(s) selected on the HOMRCF main panel and shows the pair
status and copy pace for each pair. Phesplit-S button deletes the selected pair(s). Ek#
button closes the Pairsplit-S panel and returns you to the HOMRCF main panel.

To delete one or more HOMRCF pairs:

1.

If you want to synchronize the P-VOL and S-VOL before deleting the pair:

a) Wait until all write I/Os to the P-VOL are complete, and then take the P-VOL offline
to prevent the P-VOL from being updated during or after the pairsplit-S operation.

b) After the P-VOL is offline, split the pair to copy all pending updates to the S-VOL.
¢) When the pair status changes to PSUS, the P-VOL and S-VOL are synchronized.

On the HOMRCF main panel, select Display-Volume or Display-Pair option to
display volumes or pairs, and then select the desired port and volume/pair display options.

Select the pair(s) that you want to delete (or the volume(s) whose pairs you want to delete),
and then select tHeairsplit-S... button to open the Pairsplit-S panel.

Note: Pairs with PSUS(SP) status cannot be deleted.

On the Pairsplit-S panel, select the pair(s) you want to delete, and selairipdit-S
button. When the confirmation panel appears, s#lesto delete the selected pair(s),
selectNo to cancel your request and return to the HOMRCF main panel, or Galect|
to cancel your request and return to the Pairsplit-S panel.

If you deleted all pairs on the Pairsplit-S panel, you are returned to the HOMRCF main
panel. If not, the Pairsplit-S panel displays the remaining pair(s). Repeat step (4) to delete
additional pairs, or seleé&xit to return to the HOMRCF main panel.
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Chapter 5 Troubleshooting

5.1

Troubleshooting

If you have a problem with the 9900 Remote Console PC or RMCMAIN software, please refer
to theHitachi Lightning9900™ Remote Console User’s Guitfean HOMRCEF error code or
message is displayed on the 9900 Remote Console PC, please refer to sefuicm 5.2
description of the HOMRCF error codes and recommended corrective action. If you need to
call the Hitachi Data Systems Support Center, please refer to section 5.3 for instructions.

Table 5.1 provides general troubleshooting instructions for HOMRCF operations.

Table 5.1

General HOMRCGF Troubleshooting

Error

Corrective Action

The Remote Console PC hangs, or HOMRCF
operations do not function properly.

Make sure all HOMRCF requirements and restrictions are met.

Make sure the 9900 subsystem is powered on and fully functional (NVS,
cache, DFW). Please refer to the Hitachi Lightning 9900™ User and
Reference Guide (MK-90RD008) for operational and troubleshooting
information for the 9900 subsystem.

Check all input values and parameters to make sure that you entered the
correct information on the HOMRCF screens (e.g., P-VOL and S-VOL
IDs).

Disconnect Hitachi GRAPH-Track™ from the subsystem before
connecting with the RMCMAIN/HOMRCF software.

If any channel Ready LED indicators (on the 9900
control panel) are off or flashing.

Please call the Hitachi Data Systems Support Center for assistance.

The volume pairs are not displaying correctly.

Make sure the correct CU image is selected.

An R-SIM (remote service information message)
warning is displayed on the 9900 Remote Console
PC.

Locate the SIM using the RMCMAIN R-SIM panel (see the 9900 Remote
Console User’s Guide for instructions). Refer to the Hitachi Lightning
9900™ User and Reference Guide for a listing of 9900 SIMs.

An HOMRCF error message is displayed on the
Remote Console PC.

Refer to section 5.2 for a description of the error code.

There is a problem with the Remote Console PC or
HOMRCF remote console software.

Make sure that the problem is not being caused by the PC or LAN
hardware or software. Try restarting the PC and reconnecting to the
subsystem. If the problem persists, please call the Hitachi Data Systems
Support Center for assistance.

The HOMRCF pair status is incorrect (or
unexpected).

The pair may have been suspended or deleted from the UNIX®/PC server
host using Hitachi Command Control Interface (CCI). If not, the 9900
detected an error condition during HOMRCF operations. Check the R-
SIMs reported to the Remote Console PC. If necessary, call the Hitachi
Data Systems Support Center for assistance.

There is a pinned track on an HOMRCF volume.

If a pinned track occurs on an HOMRCF P-VOL or S-VOL, the 9900 will
suspend the pair. Please contact your Hitachi Data Systems
representative for assistance in recovering pinned tracks.
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5.2 HOMRGF Error Codes

The HOMRCF software displays error messages on the Remote Console PC when error
conditions occur during HOMRCF operations. The HOMRCEF Error List panel (see Figure 5.1)
displays the ID (CU number and LDEV ID; also port, TID, and LUN) of the affected volume
and the HOMRCEF error code and message. Table 5.2 lists and describes the HOMRCF error
codes and provides instructions for resolving each error condition.

Error List
P-1TOL S-T0L
CU} Yold CVH VYold Code Me=szage

‘0 0254 0 0255 103D0:5-Y0OL iz Node Yolume whoze L1 Status iz not S5plit

54

VYOL# Port:ID:LUN VOL# Port: ID:LUN
0: 54 1E:0: 04 0:55 1E:0: 05
P-VOL £-10L
Exit
Figure 5.1 Error List Panel
Tahle 5.2 HOMRCF Error Codes
Error
Code | Description Corrective Action
0401 A locking time-out was detected during an internal A retry may result in a normal termination. Retry about five
processing. seconds later.
0402 | A command (Pair, Split, or Reserve Volume) could not be | A retry may result in a normal termination. Retry about five
completed because it was not in the SMPL status seconds later.
internally.
0801 The HOMRCF feature could not be used. Make sure the 9900 subsystem has the correct microcode

level for HOMRCF, the SVP has HOMRCF installed and
enabled, and the Remote Console PC has HOMRCF
installed and enabled.

0810 | The specified command cannot be accepted in this Check the pair status, and make sure the pair status is
status. (The command was rejected.) correct for the desired command.
0811 The specified command is treated as an NOP. The specified command is treated as an NOP. (NOP

means that the command can end without errors but
executes nothing.)

0812 | The new pair could not be created because a path group | Disconnect from the host, or cancel the HORC path.
is set.
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Tahle 5.2 HOMRGF Error Codes (continued)

Error

Code | Description Corrective Action

0813 | The Split command was issued to a pair in the PSUS The Split command cannot be issued because the pair is
status. already in the PSUS status.

0814 | The Paircreate command was issued to the pair in the The Paircreate command cannot be issued because the
PAIR status. pair is already in the PAIR status.

0817 | A Reserve volume cannot be set because a path group is | Disconnect the volume to be reserved from the host, or
set. delete the HORC path.

0818 | The Pairresync or Pairsplit-E command cannot be issued | Unmount the S-VOL (offline from the host), or delete the
because a path group is set. HORC path.

081F | Command Reject. P-VOL is used from HOST or by Disconnect from the host, or cancel the HORC path.
HORC.

0830 | A pair cannot be created because the track format is Make sure that the emulation type of the P-VOL and S-
different. VOL is the same.

0831 | A pair cannot be created because a number of slofs is Make sure that the capacity of the P-VOL and S-VOL is the
different. same.

0834 | The emulation type of the specified P-VOL is not Make sure that the emulation type of the P-VOL is
supported by MRCF. supported by the MRCF.

0835 | The emulation type of the specified S-VOL is not Make sure that the emulation type of the S-VOL is
supported by MRCF. supported by MRCF.

0836 | The pair cannot be created. The emulation type of the P-VOL and S-VOL is not the

same.

0840 | Logical contradiction. Call the Support Center for assistance.

0841 Logical contradiction. Call the Support Center for assistance.

0842 | Logical contradiction. Call the Support Center for assistance.

0848 | Logical contradiction. Call the Support Center for assistance.

0849 | Logical contradiction. Call the Support Center for assistance.

084A | Logical contradiction. Call the Support Center for assistance.

084B | Logical contradiction. Call the Support Center for assistance.

0852 Command Reject. P-VOL and S-VOL are used from Disconnect from the host, or cancel the HORC path.
HOST or by HORC.

0880- | Logical contradiction. Call the Support Center for assistance.

08FF

0C70 | AP-VOL is not installed. Volumes which are not installed cannot be processed.

0C71 | The P-VOL cannot be used. Call the Support Center to make the P-VOL status normal.

0C72 | The P-VOL is being formatted. Wait until the formatting of the P-VOL completes.

0C80 | The S-VOL is not installed. Volumes which are not installed cannot be processed.

0C81 | The S-VOL cannot be used. Call the Support Center to make the P-VOL status normal.
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Tahle 5.2 HOMRGF Error Codes (continued)

Error
Code

Description

Corrective Action

0C82

The S-VOL is being formatted.

Wait until the formatting of the S-VOL completes.

0C90

The volume to be Reserved is not installed.

Volumes which are not installed cannot be processed.

0C91

The volume to be Reserved cannot be used.

Call the Support Center to make the volume status normal.

0C92

The volume to be Reserved is being formatted.

Wait until the formatting of the volume completes.

1001

Logical contradiction.

Call the Support Center for assistance.

1002

Logical contradiction.

Call the Support Center for assistance.

1003

Logical contradiction.

Call the Support Center for assistance.

1004

Logical contradiction.

Call the Support Center for assistance.

1005

Logical contradiction.

Call the Support Center for assistance.

1007

Logical contradiction.

Call the Support Center for assistance.

1009

The number of MRCF pairs exceeded the maximum.

Delete some of the pairs.

1010

Logical contradiction.

Call the Support Center for assistance.

1011

The number of the volume specified to be a Reserve
volume has already been used for a Reserve volume.

Change the volume number for specifying a Reserve
volume.

1012

The number of the volume specified to be a Reserve
volume has already been used for a primary MRCF
volume.

Change the volume number for specifying a Reserve
volume.

1013

The number of the volume specified to be a Reserve
volume has already been used for a hierarchical control
primary volume.

Change the volume number for specifying a Reserve
volume.

1014

The number of the volume specified to be a Reserve
volume has already been used for a hierarchical control
destination volume.

Change the volume number for specifying a Reserve
volume.

1015

The volume specified to be a Reserve volume is not set
as a Reserve volume.

Check the volume status.

1016

The volume can appropriately be allocated as an S-VOL
does not exist among Reserve volumes.

Delete any Reserve volume which can be allocated as an
S-VOL.

1017

A Reserve volume cannot be set because the max.
number of Reserve volumes was exceeded.

Delete any of the Reserve volumes

101E

The Reserve volume itself does not exist in the system.

Set one or more Reserve volumes.

1026

It is impossible to make a pair any more because the
volume which was specified as P-VOL is root volume
already.

Delete some of the pairs of root volume.

1027

It is impossible to make a pair any more because the
volume which was specified as P-VOL is node volume
already.

Delete some of the pairs of node volume.
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Tahle 5.2 HOMRGF Error Codes (continued)

Error
Code | Description

Corrective Action

1028 | Itisimpossible to make a pair because the volume which

was specified as P-VOL is leaf volume already.

Confirm a pair condition.

1029 | Itis impossible to make a pair because the volume which

was specified as S-VOL is leaf volume already.

Confirm a pair condition.

102E P-VOL is used as source volume for HIHSM.

Confirm a matching condition.

102F P-VOL is used as destination volume for HIHSM.

Confirm a matching condition.

1030 | The specified P-VOL number does not exist.

Retry after refreshing the screen.

1031 The specified P-VOL has been set as a Reserve volume.

Check the pair status.

1032 | No more pair can be created for the specified P-VOL.

Delete any of the pairs formed by the P-VOL.

1033 | The specified P-VOL is not really a P-VOL. Check the pair status.

1037 | The specified P-VOL has been set as an MRCF S-VOL. | Check the pair status.

1038 | The specified P-VOL has been set as a HODM P-VOL. | Delete the HODM pair.
(Displayed only if HODM is installed.)

103A | The Pairresync command was issued to a device in the | Check the pair status.

SMPL status.

103B | Itis impossible to make a pair because volume which
was specified as S-VOL is root volume already.

Confirm a pair condition.

103C | Itis impossible to make a pair because volume which
was specified as S-VOL is node volume already.

Confirm a pair condition.

103D | Itis impossible for L2 pair to require a split because L1

pair is not in the split condition.

After making L1 pair a split condition, re-execute.

103E | A new pair was created with a P-VOL forming the HORC

cooperation pattern.

Place the HOMRCF pair in the SMPL status, or place the
HORC pair which uses the MRCF S-VOL as a P-VOL in
the SMPL status.

103F | A pair status cannot be changed to form the HORC
cooperation pattern.

Place the HORC pair which uses the MRCF S-VOL as a P-
VOL in the PSUE or SMPL status.

1040 | The specified S-VOL does not exist.

Set one or more Reserve volumes.

1042 S-VOL is used as destination volume for HIHSM.

Confirms a matching condition.

1043 | The specified S-VOL number has already been used as | Check the pair status.
that of an S-VOL.

1044 | The specified S-VOL is not an MRCF S-VOL. Check the pair status.

1046 | The specified secondary volume is being used as a Delete the HORC pair.
HORC P-VOL.

1047 | The specified secondary volume is being used as a Delete the HORC pair.
HORC S-VOL.

1048 | The specified secondary volume is being used as a Delete the HODM pair.

HODM P-VOL.
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Tahle 5.2 HOMRGF Error Codes (continued)

Error
Code | Description Corrective Action
104A | The specified secondary volume is being used as an Check the pair status.
MRCF P-VOL.
104B | S-VOL is used as source volume for HIHSM. Confirm a matching condition.
104C | The volume specified as a Reserve volume is being used | Delete the HODM pair.
as a HODM P-VOL. (Displayed only if HODM is
installed.)
104D | The volume specified as a Reserve volume is being used | Delete the HODM pair.
as a HODM S-VOL. (Displayed only if HODM is
installed.)
104E | The volume specified as a Reserve volume is being used | Delete the HORC pair.
as a HORC P-VOL.
104F | The volume specified as a Reserve volume is being used | Delete the HORC pair.
as a HORC S-VOL.
1050 | The specified P-VOL and S-VOL are not an HOMRCF Check the pair status.
pair.
1051 The volume numbers of the specified P-VOL and S-VOL | Retry after refreshing the screen.
are the same.
1058 | S-VOL is node volume whose L2 status is SP-Pend. Confirm a matching condition.
1070 | The status mode specification (status modec) in the Call the Support Center for assistance.
Status Check command is incorrect.
1071 The status classification (statusindc) in the Status Check | Call the Support Center for assistance.
command is incorrect.
1072 | The CU number specified by the Status Check command | Call the Support Center for assistance.
(volume status) does not exist.
1084 Volume was used for reserve volume of HIHSM. Check the volume, or cancel the reserve volume of
HIHSM.
1085 P-VOL was used for reserve volume of HIHSM. Check the P-VOL, or cancel the reserve volume of HIHSM.
1086 S-VOL was used for reserve volume of HIHSM. Check the S-VOL, or cancel the reserve volume of HIHSM.
1087 | P-VOL is used as source volume for HIHSM. Confirm a matching condition.
1095 | Request could not be accepted because status of pair Confirm a matching condition.
who shared with P-VOL was Reverse-copy.
1096 | Request could not be accepted because L1 pair status | Confirm a matching condition.
was Reverse-copy.
1097 | Request could not be accepted because L2 pair status | Confirm a matching condition.
was Reverse-copy.
1098 | Reverse-Copy could not be accepted because pair status | Confirm a matching condition.

was not Split.
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Tahle 5.2 HOMRGF Error Codes (continued)

Error
Code | Description Corrective Action

1099 | Reverse-copy to L2 pair could not be accepted because | Confirm a matching condition.
status of pair who shared with P-VOL was neither Split
nor Suspend.

109A | Reverse-copy could not be accepted because P-VOL Confirm a matching condition.
was shared with HORC P-VOL whose status was not
Suspend.

109B | Reverse-copy could not be accepted because P-VOL Confirm a matching condition.
was shared with HORC S-VOL whose status was not
Suspend.

109C | Reverse-copy could not be accepted because S-VOL Confirm a matching condition.
was shared with HORC P-VOL.

5.3 Calling the Support Genter

If you need to call the Hitachi Data Systems Support Center, make sure to provide as much
information about the problem as possible, including the circumstances surrounding the error
or failure and the exact content of any error codes and/or messages displayed on the Remote
Console PC and/or logged at the host.

The worldwide Hitachi Data Systems Support Centers are:

» Hitachi Data Systems North America/Latin America
San Diego, California, USA
1-800-348-4357

s Hitachi Data Systems Europe
Contact Hitachi Data Systems Local Support

m Hitachi Data Systems Asia Pacific
North Ryde, Australia
011-61-2-9325-3300
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Appendix A Acronyms and Abbreviations

ACP

Cu
CVS

DASD
DCR
DFW
DKA

ESCON
GT

HMBR
HMRCF
HODM
HOMRCF

HORC
HRC

LAN
LDEV
LU
LUN

MRCF

NVS

PC
PDEV
P-VOL

RAID
RMCMAIN
R-SIM

SIM
SM
SMPL
S-VOL
SVP

TID

array control processor

control unit (logical control unit)
Custom Volume Size (also called Virtual LUN)

direct-access storage device

Dynamic Cache Residency (also called FlashAccess)
DASD fast write

disk adapter

Enterprise System Connection (IBM trademark for optical channels)
Hitachi GRAPH-Track™

Hitachi Multiplatform Backup/Restore

Hitachi Multiple RAID Coupling Feature (also called Shadowimage)
Hitachi Online Data Migration

Hitachi Open Multiple RAID Coupling Feature (also called Open
Shadowlmage)

Hitachi Open Remote Copy

Hitachi Remote Copy

local-area network
logical device
logical unit

logical unit number

Multiple RAID Coupling Feature

nonvolatile storage

personal computer
physical device
primary volume

redundant array of independent disks
Remote Console Main
remote service information message

service information message
shared memory

simplex

secondary volume

service processor

target ID
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C

CARE software solutions, 2
cascade function, 19-21, 19-21
COPY(PD), 23

COPY(RS), 23

COPY(RS-R), 23

COPY(SP), 23

creating new pairs, 39-41
customer support, 59

CVS, 29

D
DCR, 29
deleting pairs (pairsplit-S), 51

error codes, 54-59
Error List panel, 54

F
FlashAccess, 29

H
history of operations, 43-44
Hitachi Data Systems Support Center, 59
Hitachi Multiplatform Backup/Restore (HMBR), 3
Hitachi Open Remote Cop8eeHORC
HOMRCF
combining with other features, 29
components, 5-7
creating pairs, 39-41
deleting pairs (pairsplit-S), 51
history of operations, 43-44
initial copy operation, 10
main panel, 33—-36
operations, 9-18
pair status, 22—-23
pair status, viewing, 42
preparing for operations, 28
requirements, 8
resynchronizing pairs, 48—49
reverse resynchronizing pairs, 48-49
sharing volumes with HORC, 30-31
splitting pairs, 45-47
starting, 32
suspending pairs (pairsplit-E), 50
system requirements, 25
troubleshooting, 53-59
update copy operation, 11
HORC, 2
sharing volumes with HOMRCF, 30-31

|
initial copy operation, 10
installation

software, 26

K
key diskettes, 25

L

L1 pairs, 19-21

L2 pairs, 19-21

leaf volume, 19

LU Size Expansion (LUSE), 29
LUN Security, 29

M
main panel, 33—-36

node volume, 19

Open Shadowlmage, 1
operations
paircreate, 10
pairresync, 13-16
pairsplit-E, 17
pairsplit-S, 18
preparing for, 28
quick restore pairresync, 13-16
quick resync, 13-16
quick split, 12
reserve, 9
reset reserve, 9
reverse pairresync, 13-16
split, 12
starting, 32
steady split, 12
Option Product panel, 27

P

PAIR, 23

pair status, 22—-23
COPY(PD), 23
COPY(RS), 23
COPY(RS-R), 23
COPY(SP), 23
displaying, 42
PAIR, 23
PSUE, 23
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PSUS, 23 U

PSUS(SP), 23 update copy operation, 11
SMPL, 23

paircreate, 10 v

Paircreate Dialog panel, 39 Virtual LUN, 29

Pairdisplay panel, 42
pairresync, 13-16
Pairresync panel, 48
Pairsplit panel, 45
pairsplit-E, 17, 50
Pairsplit-E panel, 50
pairsplit-S, 18, 51
Pairsplit-S panel, 51
pinned track, 53
PSUE, 23

PSUS, 23
PSUS(SP), 23

Q

quick restore pairresync, 13-16
quick resync operation, 13-16
quick split operation, 12

R
Remote Console PC, 7
Remote CopySeeHORC
requirements, 8
reserve attribute, 9

resetting, 38

setting, 37
reset reserve attribute, 9
Reset Reserve Attribute panel, 38
resynchronizing pairs, 48—49
reverse pairresync, 13-16
reverse resynchronizing pairs, 48—49
root volume, 19

S
Set Reserve Attribute panel, 37
SMPL, 23
splitting pairs, 12, 45-47
status, 22—-23

displaying, 42
Status & History panel, 43
steady split operation, 12
Support Center, 59
suspending pairs (pairsplit-E), 50
system requirements, 25

T

technical support, 59
troubleshooting, 53-59
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