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Preface

The Hitachi Lightning 9900™ ShadowImage (HMRCF) User’s Guide describes and provides
instructions for performing ShadowImage operations on the 9900 subsystem using the Hitachi
Multiple RAID Coupling Facility (HMRCF) remote console software. This user’s guide
assumes that:

� the user has a background in data processing and understands direct-access storage device
(DASD) subsystems and their basic functions,

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

� the user has read and understands both the Hitachi Lightning 9900™ User and Reference
Guide and the Hitachi Lightning 9900™ Remote Console PC User’s Guide, and

� 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 the Hitachi Lightning 9900™ User and Reference Guide (MK-
90RD008) for further information on the 9900 RAID subsystems. For further information on
the 9900 Remote Console PC, please refer to the Hitachi Lightning 9900™ Remote Console
PC User’s Guide (MK-90RD003), or contact your Hitachi Data Systems account team.

Note: The use of ShadowImage, the HMRCF 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 ShadowImage and Open ShadowImage

The Hitachi ShadowImage and Open ShadowImage 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 source volume at hardware speeds.
ShadowImage is used for S/390® data, and Open ShadowImage is used for UNIX®-based and
PC server data. ShadowImage can provide up to three duplicates of one source volume. Hitachi
ShadowImage and Open ShadowImage are key components of the Hitachi Data Systems
CARE Copy suite solution (see section 1.2).

ShadowImage operations are nondisruptive and allow the source (main) volume of each
volume pair to remain online to all hosts for both read and write I/O operations. Once
established, ShadowImage 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
ShadowImage also supports reverse resynchronization for maximum flexibility.

This user’s guide describes and provides instructions for performing ShadowImage operations
using the licensed Hitachi Multiple RAID Coupling Feature (HMRCF) software for the 9900
Remote Console PC and PPRC TSO or PPRCOPY ICKDSF commands:

� For operating systems which do not support PPRC/PPRCOPY commands, ShadowImage
operations are performed using the 9900 Remote Console PC. The HMRCF remote
console software displays detailed ShadowImage information and allows you to perform
ShadowImage operations. The Remote Console PC is attached to and communicates with
the 9900 subsystems via the 9900-internal LAN. For further information on the Remote
Console PC, refer to the Hitachi Lightning 9900™ Remote Console PC User’s Guide.

� ShadowImage is functionally compatible with the industry-standard IBM Peer-to-Peer
Remote Copy (PPRC) host software functions. PPRC TSO commands and/or PPRCOPY
ICKDSF commands may be used to perform ShadowImage operations on the 9900
subsystem. See Chapter 5 for further information on using TSO/ICKDSF commands with
the 9900 subsystem.

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

This document does not cover Open ShadowImage operations for open-system and PC-server
data. For information and instructions on performing Open ShadowImage operations, please
refer to the Hitachi Lightning 9900™ Open ShadowImage (HOMRCF) User’s Guide.

Note: The use of the 9900 HMRCF remote console software 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
Hitachi ShadowImage, Hitachi Remote Copy, 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/storage.

Note: Hitachi ShadowImage and the CARE Copy suite are available under a Hitachi Data
Systems service agreement. The HMRCF and HRC remote console software products are
available under license from Hitachi Data Systems.

1.3 Hitachi Remote Copy (HRC)

The HRC feature of the Hitachi Lightning 9900™ subsystem enables you to create and
maintain remote copies of the data stored on the 9900 subsystem for data backup and disaster
recovery purposes. HRC provides synchronous and asynchronous copy modes to
accommodate a wide variety of user requirements and data copy/movement scenarios. HRC
operations can be performed across distances of up to 43 km (27 miles) using standard
ESCON® support. Long-distance solutions are provided, based on user requirements and
workload characteristics, using approved channel extenders and communication lines.

HRC can be used in conjunction with Hitachi ShadowImage to provide multiple copies of
volumes at both your main (primary) and remote (secondary) sites. See section 3.4.1 for
further information on combining ShadowImage and HRC. This user’s guide does not cover
HRC operations. Please refer to the Hitachi Lightning 9900™ Hitachi Remote Copy (HRC)
User and Reference Guide for further information on HRC.

1.4 Hitachi NanoCopy

Hitachi NanoCopy™ is the storage industry’s first hardware-based solution which enables
customers to make Point-in-Time (PiT) copies without quiescing the application or causing
any disruption to end-user operations. NanoCopy is based on HRC Asynchronous, which is
used to move large amounts of data over any distance with complete data integrity and
minimal impact on performance. HRC Asynchronous can be integrated with third-party
channel extender products to address the “access anywhere” goal of data availability. HRC
Asynchronous enables production data to be duplicated via ESCON or communication lines
from a main (primary) site to a remote (secondary) site that can be thousands of miles away.

For further information on Hitachi NanoCopy™, please refer to the HRC user documentation,
and/or contact your Hitachi Data Systems account team.
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1.5 HXRC and Concurrent Copy (CC)

The HXRC feature of the Hitachi Lightning 9900™ subsystem is functionally compatible with
the industry-standard IBM Extended Remote Copy (XRC) S/390® host software function.
HXRC is also compatible with the DFSMS data mover which is common to the XRC
environment. HXRC operations are performed in the same manner as XRC operations, by
issuing XRC TSO commands from the host system to the 9900 subsystem. HXRC can also be
used in conjunction with ShadowImage to provide multiple copies of volumes at both your
main (primary) and remote (secondary) sites. The HXRC feature must be enabled using the
9900 Remote Console PC.

The Hitachi Lightning 9900™ subsystem is also functionally compatible with the IBM 3990
Concurrent Copy (CC) function.

Please contact your Hitachi Data Systems account team for further information on these 9900
features, or visit Hitachi Data Systems online at http://www.hds.com/.

Note: HXRC and CC operations, as well as HRC/HORC Asynchronous, require additional
cache to store the asynchronous recordsets. If you are performing HXRC and/or CC operations
in addition to HRC/HORC Asynchronous on the same 9900 subsystem, you must make sure
that the subsystem has adequate cache installed and available to support the asynchronous
copy workloads. Please contact your Hitachi Data Systems account team to determine how
much cache will be needed for your operational configuration.
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Chapter 2 Overview of ShadowImage Operations

Hitachi ShadowImage is a storage-based hardware solution for duplicating logical volumes
which reduces backup time and provides point-in-time backup. The ShadowImage source
volumes (S-VOLs) contain the original data, and the ShadowImage target volume(s) (T-VOLs)
contain the duplicate data. The user can choose to make up to three copies of each S-VOL.
And since each T-VOL is paired with its S-VOL independently, each T-VOL can be
maintained as an independent copy set that can be split, resynchronized, and deleted separately
from the other T-VOLs assigned to the same S-VOL.

2.1 ShadowImage Components

ShadowImage operations involve the source and target volumes in the Hitachi Lightning
9900™ subsystem, the HMRCF software on the 9900 Remote Console PC, and (optionally)
the IBM PPRC host software functions. Figure 2.1 shows a typical ShadowImage
configuration. The ShadowImage system components are:

� ShadowImage volume pairs (S-VOLs and T-VOLs) (see section 2.1.1),

� HMRCF software on the 9900 Remote Console PC (see section 2.1.2), and

� (Optional) IBM PPRC host software functions (see section 2.1.3).

HOST

Remote Console PC

S-VOL T-VOL

T-VOL

T-VOL

HMRCF
screen

- Control HMRCF pair

- Display status and history

Copy

Making duplicate volumes
(HMRCF pairs)

Up to three T-VOLs can be created for each S-VOL.

S-VOL: Source Volume
T-VOL: Target Volume

9900
Subsystem

Figure 2.1 ShadowImage Components
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2.1.1 ShadowImage Volume Pairs (S-VOLs and T-VOLs)

The Hitachi Lightning 9900™ subsystem contains and manages both the original and copied
ShadowImage data. ShadowImage supports a maximum of 2,048 ShadowImage pairs (2,048
S-VOLs and 2,048 T-VOLs = 4,096 volumes). When ShadowImage pairs include more than
one T-VOL, the maximum number of S-VOLs decreases.

ShadowImage performs internal copy operations for logical volume pairs established by the
user. Each ShadowImage pair consists of one source volume (S-VOL) and up to three target
volumes (T-VOLs) which are located in the same 9900 subsystem. The ShadowImage S-VOLs
are the source volumes which contain the original data. The ShadowImage T-VOLs are the
target or secondary (mirrored) volumes which contain the backup data. Each T-VOL must be
paired with only one S-VOL. During normal ShadowImage operations, the S-VOLs remain
available to all hosts at all times for read and write I/O operations. The T-VOLs become
available for host access only after a split operation has been performed.

When a ShadowImage volume pair is added, the data on the S-VOL is copied to the T-VOL.
During this initial copy operation and after the pair is synchronized, all write operations to the
T-VOL are prohibited. If you need to access a T-VOL, you can “split” the pair to make the T-
VOL accessible (the S-VOL is always accessible). While a ShadowImage pair is split, the
9900 subsystem keeps track of all changes to the S-VOL and T-VOL as a differential bitmap.
When you “resync” the pair, the differential data in the S-VOL (due to S-VOL and T-VOL
updates) is copied to the T-VOL so that the T-VOL is again identical to the S-VOL.

Note: ShadowImage S-VOLs or T-VOLs should not be concentrated in the same RAID group.
To disperse workloads of the RAID groups, each RAID group should have both S-VOLs and
T-VOLs evenly distributed. ShadowImage pairs for which a ShadowImage operation is
performed simultaneously should be in different RAID groups. If ShadowImage 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 ShadowImage T-VOLs are assigned in the newly installed
RAID groups. If you continue ShadowImage operations with an overloaded 9900 subsystem,
host I/O performance may be degraded.
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2.1.2 HMRCF Software on the 9900 Remote Console PC

The HMRCF software for the 9900 Remote Console PC displays ShadowImage information
and enables you to perform ShadowImage operations. The HMRCF 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 the ShadowImage S-VOLs and T-VOLs.

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

2.1.3 IBM PPRC Host Software Functions

ShadowImage supports the IBM PPRC host software functions, including TSO PPRC
commands and ICKDSF PPRCOPY commands. ShadowImage pairs can be added, split,
resynced, and deleted using TSO PPRC or ICKDSF PPRCOPY commands. Chapter 5
describes and provides instructions for using PPRC commands to create and maintain
ShadowImage volume pairs on the Hitachi Lightning 9900™ subsystem. Note: IBM PPRC
does not support the ShadowImage reverse-resync operation. The reverse-resync operation can
only be performed using the HMRCF remote console software.
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2.2 ShadowImage Requirements

ShadowImage operations provide subsystem-internal copies of S/390® logical volume images
(LVIs) on the Hitachi Lightning 9900™ subsystem. Table 2.1 lists and describes the
operational requirements for ShadowImage.

Table 2.1 ShadowImage Requirements

3DUDPHWHU 6SHFLILFDWLRQ

3DLU REMHFWV /RJLFDO GHYLFHV �/'(9V�� �����[ DQG �����[� LQFOXGLQJ FXVWRP�VL]H GHYLFHV �9LUWXDO /9,�� 'HYLFHV
PXVW EH LQVWDOOHG DQG IRUPDWWHG� 7KH 6�92/ DQG 7�92/ PXVW EH WKH VDPH W\SH DQG VDPH VL]H �H�J��
������5 WR ������5 DOORZHG� �����. WR ������ QRW DOORZHG�� $ FXVWRP�VL]H 6�92/ PXVW EH SDLUHG
ZLWK 7�92/V RI WKH VDPH W\SH DQG WKH VDPH FDSDFLW\� 6KDGRZ,PDJH GRHV QRW VXSSRUW PXOWLSODWIRUP
GHYLFHV �H�J�� ������$� ��%� ��&��

1XPEHU RI FRSLHV 0D[LPXP WKUHH FRSLHV �7�92/V� SHU VRXUFH YROXPH �6�92/��

0D[LPXP QXPEHU RI
6KDGRZ,PDJH SDLUV

���� SDLUV SHU ���� VXEV\VWHP ����� 6�92/V DQG ���� 7�92/V�� :KHQ SDLUV LQFOXGH PRUH WKDQ RQH
7�92/� WKH PD[LPXP QXPEHU RI 6�92/V GHFUHDVHV �H�J�� LI WKHUH DUH WKUHH 7�92/V SHU 6�92/� ����
· �  ���� 6�92/V PD[��

0D[LPXP QXPEHU RI
UHVHUYHG YROXPHV

���� UHVHUYHG YROXPHV SHU ���� VXEV\VWHP�

&RPELQDWLRQV RI 5$,'
OHYHOV

$OO FRPELQDWLRQV VXSSRUWHG� 5$,'��5$,'�� 5$,'��5$,'�� 5$,'��5$,'�� 5$,'��5$,'��

'\QDPLF VSDULQJ DQG
DXWR FRUUHFWLRQ FRS\

,I D IDLOXUH RFFXUV WKDW UHTXLUHV XVH RI G\QDPLF VSDULQJ RU DXWRPDWLF FRUUHFWLRQ FRS\� WKH VWDWXV RI WKH
SDLUHG YROXPHV DVVRFLDWHG ZLWK WKH IDLOHG SK\VLFDO GHYLFH ZLOO QRW EH DIIHFWHG�

3K\VLFDO GHYLFH �3'(9�
PDLQWHQDQFH

,I D 3'(9 UHTXLUHV PDLQWHQDQFH� WKH VWDWXV RI WKH ORJLFDO YROXPHV DVVRFLDWHG ZLWK WKDW 3'(9 ZLOO QRW
EH DIIHFWHG� +RZHYHU� LI 3'(9 PDLQWHQDQFH UHTXLUHV DFFHVV WR D 6KDGRZ,PDJH SDLU YROXPH� WKH SDLU
PXVW EH GHOHWHG� DQG WKH 5HVHUYH DWWULEXWH PXVW EH UHVHW �XQUHVHUYHG��

/RJLFDO GHYLFH
PDLQWHQDQFH

/'(9 PDLQWHQDQFH FDQQRW EH SHUIRUPHG RQ /'(9V ZKLFK DUH DVVLJQHG WR 6KDGRZ,PDJH SDLUV� ,I
/'(9 PDLQWHQDQFH UHTXLUHV DFFHVV WR D 6KDGRZ,PDJH /'(9� WKH SDLU PXVW EH GHOHWHG� DQG WKH
5HVHUYH DWWULEXWH PXVW EH UHVHW �XQUHVHUYHG��

&DFKH PDLQWHQDQFH ,I ���� FDFKH PDLQWHQDQFH LV SHUIRUPHG GXULQJ D SHULRG RI KLJK ,�2 XVDJH� RQH RU PRUH
6KDGRZ,PDJH SDLUV PD\ EH VXVSHQGHG� 5HGXFH WKH ,�2 ORDG EHIRUH FDFKH PDLQWHQDQFH�

3RLQW�LQ�WLPH EDFNXS )RU GXSOH[ SDLUV� KRVW ,�2V DUH FRSLHG WR WKH 7�92/ DV\QFKURQRXVO\� ,I \RX ZDQW WR V\QFKURQL]H D SDLU
DQG WKHQ DFFHVV WKH 7�92/ DV VRRQ DV SRVVLEOH� YDU\ WKH 6�92/ RIIOLQH DQG WKHQ VSOLW WKH SDLU EHIRUH
XVLQJ WKH 7�92/�

)DLOXUHV :KHQ D IDLOXUH RI DQ\ NLQG SUHYHQWV D 6KDGRZ,PDJH FRS\ RSHUDWLRQ IURP FRPSOHWLQJ� WKH SDLU LV
VXVSHQGHG� ,I DQ /'(9 IDLOXUH RFFXUV� WKH SDLU LV VXVSHQGHG� ,I D 3'(9 IDLOXUH RFFXUV� 6KDGRZ,PDJH
SDLU VWDWXV LV QRW DIIHFWHG EHFDXVH RI WKH 5$,' DUFKLWHFWXUH�
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2.3 ShadowImage Operations

ShadowImage operations can be performed from the Remote Console PC using HMRCF, or
from the S/390® host using TSO and/or ICKDSF commands. For further information on using
TSO and/or ICKDSF commands to set up and maintain ShadowImage volume pairs, please see
Chapter 5. Your Hitachi Data Systems representative can also perform ShadowImage
operations for you using the 9900 service processor (SVP). For information on ShadowImage
configuration services, please contact your Hitachi Data Systems account team.

2.3.1 Setting/Resetting Reserve Attribute Operation

The ShadowImage set reserve attribute operation reserves a volume so that it can be used as a
ShadowImage T-VOL. Reserved volumes can only be used as ShadowImage T-VOLs. The
9900 subsystem rejects all write operations to reserved volumes (unless in split status). You
can reserve up to 2048 volumes in one 9900 subsystem. The Set Reserve Attribute panel (see
section 4.2) allows you to reserve volumes for use as T-VOLs.

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

Note: When TSO or ICKDSF commands are used to establish ShadowImage pairs, the T-VOLs
do not need to be reserved. The CESTPAIR and PPRCOPY ESTPAIR commands require that
potential T-VOLs be offline to the host.

2.3.2 Add Pair Operation

The ShadowImage add pair operation establishes the new specified ShadowImage pair(s). The
volume which will be the S-VOL must be in the simplex state, and the volume which will be
the T-VOL must be reserved (if assigned automatically) and simplex before being added to a
ShadowImage pair. The Add Pair Dialog panel (see section 4.4) allows you to add (start) new
ShadowImage volume pairs.

Note: The CESTPAIR and PPRCOPY ESTPAIR commands allow you to add (start)
ShadowImage pairs. See Chapter 5 for further information on PPRC commands.

Initial Copy Operation

The ShadowImage initial copy operation takes place when you add a new ShadowImage pair
(see Figure 2.2). The ShadowImage initial copy operation copies all data on the S-VOL to the
associated T-VOL(s). The S-VOL remains available to all hosts for read and write I/Os
throughout the initial copy operation. Write operations performed on the S-VOL during the
initial copy operation will be duplicated at the T-VOL(s) by update copy operations after the
initial copy is complete. The status of each pair is pending while the initial copy operation is in
progress. The pair status changes to duplex when the initial copy operation is complete.
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When adding pairs, you can select the pace for the initial copy operation(s):  slower, medium,
and faster. The slower pace minimizes the impact of ShadowImage operations on subsystem
I/O performance, while the faster pace completes the initial copy operation(s) as quickly as
possible.

S-VOL T-VOL

S-VOL

S-VOL

T-VOL

T-VOL

Any duplex pair can be split.

simplex

pending

duplex

split

Figure 2.2 Adding a ShadowImage Pair

Update Copy Operation

The ShadowImage update copy operation updates the T-VOL of a ShadowImage pair after the
initial copy operation is complete. Update copy operations take place only for duplex pairs. As
write I/Os are performed on a duplex S-VOL, the 9900 stores a map of the S-VOL differential
data, and then performs update copy operations periodically based on the amount of
differential data present on the S-VOL as well as the elapsed time between update copy
operations. Figure 2.3 illustrates an update copy operation in a ShadowImage pair with only
one T-VOL. Update copy operations are not performed for ShadowImage pairs with the
following status:  pending, SP-pend, V-Split, split, resync, resync-R, and suspend.

Note: Update copy operations do not occur every time a host issues a write I/O operation to the
S-VOL of a ShadowImage pair. The ShadowImage update copy operations are asynchronous.

Update Copy
Differential Data

S-VOL T-VOL

Host I/O

Figure 2.3 Update Copy Operation
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2.3.3 Split Pair Operation

The ShadowImage split capability provides point-in-time backup of your data, and also
facilitates real data testing by making the ShadowImage copies (T-VOLs) available for host
access. The ShadowImage split operation performs all pending T-VOL updates (those issued
prior to the split command and recorded in the S-VOL track map) to make the T-VOL identical
to the state of the S-VOL when the split command was issued. When the split operation is
complete, the 9900 stops performing further update copy operations to the T-VOL, but
continues accepting write I/O operations to the S-VOL. If subsequent write I/O operations are
accepted, the 9900 keeps track of the S-VOL tracks which are updated while the pair is split.
While the pair is split, the 9900 also provides full read/write access to the split T-VOL and
keeps track of the T-VOL tracks which are updated while the pair is split. When a split pair is
resynced, the 9900 merges the T-VOL track map into the S-VOL track map and copies all
flagged tracks from the S-VOL to the T-VOL. This method ensures that the S-VOL and T-
VOL are correctly resynchronized and also reduces the time needed to resynchronize the pair.

The Split Volume Pair panel (see section 4.7) allows you to split existing ShadowImage pairs,
and also allows you to add and split new ShadowImage pairs in one step.

� When splitting pairs, you can select the pace for the pending update copy operation(s):
slower, medium, and faster. The slower pace minimizes the impact of ShadowImage
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 type:  Quick Split or Steady Split.

– When the quick split operation starts, the pair status changes to V-split, the T-VOL is
available immediately for read and write I/Os, and the 9900 performs all pending
update copy operations to the T-VOL in the background. When the quick split
operation is complete, the pair status changes to split, and you have full read/write
access to the split T-VOL (even though it is still reserved). The S-VOL also remains
fully accessible.

– When the steady split operation starts, the pair status changes to SP-pending, and the
9900 performs all pending update copy operations to the T-VOL. When the Steady
Split operation is complete, the pair status changes to split, and you have full
read/write access to the split T-VOL (even though it is still reserved). The S-VOL also
remains fully accessible.

When the pair status changes to split, the 9900 establishes a track map for the split S-VOL and
T-VOL and records all updates to both volumes. Split operations cannot be performed on
suspended pairs.

Note: The CSUSPEND and PPRCOPY SUSPEND commands allow you to split ShadowImage
volume pairs (quick split only). See Chapter 5 for further information on using PPRC
commands to perform ShadowImage operations on the 9900 subsystem.
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2.3.4 Resynchronize Pair Operations (Normal, Quick, Reverse, and Quick Restore)

ShadowImage allows you to perform four types of resync operations:

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

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

� Reverse. The reverse resync operation (see Figure 2.5) synchronizes the S-VOL with the
T-VOL. The copy direction for a reverse resync operation is T-VOL to S-VOL. Table 2.2
lists the operational requirements for the reverse resync operation. The pair status during a
reverse resync operation is resync-r, and the S-VOL and T-VOL become inaccessible to all
hosts for write operations during a reverse resync operation. As soon as the reverse resync
operation is complete, the S-VOL becomes accessible. The reverse resync operation can
only be performed on split pairs, not on suspended pairs.

� Quick Restore. The quick restore operation (see Figure 2.5) speeds up the reverse resync
operation by changing the volume map in the 9900 subsystem to swap the contents of the
S-VOL and T-VOL without copying the T-VOL data to the S-VOL. The S-VOL and T-
VOL are resynchronized when update copy operations are performed for pairs in the
duplex status. The pair status during a quick restore operation is resync-r until the volume
map change is complete. The S-VOL and T-VOL become inaccessible to all hosts for
write operations during a quick restore operation. 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 T-VOL and S-VOL are exchanged, if they have different RAID levels and/or
HDD types. For example, if the S-VOL has a RAID-1 level and the T-VOL has a RAID-5
level, the quick restore operation changes the RAID level of the S-VOL to RAID-5, and
the RAID level of the T-VOL to RAID-1. To avoid any performance impact due to the
quick restore operation, make sure that the S-VOL and T-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 I/Os to the pair.
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Figure 2.4 Normal and Quick Resync Operations
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Figure 2.5 Reverse Resync and Quick Restore Operations
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Table 2.2 Reverse Resync and Quick Restore Requirements

3DUDPHWHU 5HTXLUHPHQW�V�

5HYHUVH UHV\QF RU TXLFN
UHVWRUH FRPPDQG�

7KH VSHFLILHG SDLU PXVW EH LQ WKH VSOLW VWDWH� ,I QRW� WKH UHYHUVH UHV\QF RU TXLFN UHVWRUH FRPPDQG ZLOO
EH UHMHFWHG�

$OO RWKHU SDLUV ZKLFK VKDUH WKH VDPH 6�92/ DV WKH VSHFLILHG SDLU PXVW DOVR EH LQ WKH VSOLW RU
VXVSHQGHG VWDWH� ,I QRW� WKH UHYHUVH UHV\QF RU TXLFN UHVWRUH FRPPDQG ZLOO EH UHMHFWHG�

5HYHUVH UHV\QF RU TXLFN
UHVWRUH FRPPDQG LVVXHG
WR D VKDUHG +05&)�+5&
YROXPH�

�� ,I WKH 6KDGRZ,PDJH 6�92/ LV DOVR DQ +5& 0�92/� WKH UHYHUVH UHV\QF DQG TXLFN UHVWRUH
RSHUDWLRQV FDQQRW EH SHUIRUPHG� �7KH FRPPDQG ZLOO EH UHMHFWHG��

�� ,I WKH 6KDGRZ,PDJH 6�92/ LV DOVR DQ +5& 5�92/� WKH UHYHUVH UHV\QF DQG TXLFN UHVWRUH
RSHUDWLRQV FDQQRW EH SHUIRUPHG� �7KH FRPPDQG ZLOO EH UHMHFWHG��

�� ,I WKH 6KDGRZ,PDJH 7�92/ LV DOVR DQ +5& 0�92/� WKH UHYHUVH UHV\QF DQG TXLFN UHVWRUH
RSHUDWLRQV FDQQRW EH SHUIRUPHG� �7KH FRPPDQG ZLOO EH UHMHFWHG��

�� 'XULQJ WKH UHYHUVH UHV\QF RU TXLFN UHVWRUH RSHUDWLRQ� DQ +5& SDLU FDQQRW EH FUHDWHG� 7KH +5&
DGG SDLU FRPPDQG ZLOO EH UHMHFWHG ZKHQ WKH 6KDGRZ,PDJH SDLU VWDWXV LV UHV\QF�U�

(IIHFW RQ RWKHU SDLUV
ZKLFK VKDUH WKH 6�92/�

,I WKH UHYHUVH UHV\QF RU TXLFN UHVWRUH RSHUDWLRQ LV SHUIRUPHG RQ RQH 6KDGRZ,PDJH SDLU LQ D ��WR�Q
FRQILJXUDWLRQ �Q!��� WKH 6�92/ DQG WKH RWKHU 7�92/V DUH QR ORQJHU V\QFKURQL]HG� :KLOH WKLV
UHYHUVH UHV\QF RU TXLFN UHVWRUH LV LQ SURJUHVV� \RX FDQQRW SHUIRUP DGG� VSOLW� RU UHV\QF SDLU IRU DQ\
RWKHU SDLU ZKLFK VKDUHV WKH VDPH 6�92/ �GHOHWH SDLU DQG VXVSHQG SDLU DUH DOORZHG��

5HYHUVH UHV\QF RU TXLFN
UHVWRUH HQGV DEQRUPDOO\�

25
6XVSHQG SDLU LV UHTXHVWHG
GXULQJ UHYHUVH UHV\QF RU
TXLFN UHVWRUH�

�� 7KH SDLU VWDWXV FKDQJHV WR VXVSHQGHG�

�� 7KH 6�92/ RI WKH VXVSHQGHG SDLU LV UHDG�ZULWH�HQDEOHG IRU DOO KRVWV� KRZHYHU� WKH GDWD RQ WKH 6�
92/ LV QRW JXDUDQWHHG� 7KH 7�92/ RI WKH VXVSHQGHG SDLU UHPDLQV ZULWH�GLVDEOHG�

�� 7KH VWDWXV RI RWKHU 6KDGRZ,PDJH SDLUV ZKLFK VKDUH WKH VDPH 6�92/ GRHV QRW FKDQJH�
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ShadowImage allows you to perform normal/quick resync operations on split and suspended
pairs, but reverse resync operations can only be performed on split pairs:

� Resync for split pair. When a normal/quick resync operation is performed on a split pair,
the 9900 merges the T-VOL track map into the S-VOL track map and then copies all
differential data from the S-VOL to the T-VOL. When a reverse resync or quick restore
operation is performed on a split pair, the 9900 merges the S-VOL track map into the
T-VOL track map and then copies all differential data from the T-VOL to the S-VOL. This
ensures that the S-VOL and T-VOL are properly resynchronized in the desired direction,
and also greatly reduces the time needed to resynchronize the pair.

� Resync for suspended pair. When a normal/quick resync operation is performed on a
suspended pair, the 9900 copies all data on the S-VOL to the T-VOL, since all S-VOL
tracks were flagged as difference data when the pair was suspended. Reverse pairresync or
and quick restore operations cannot be performed on suspended pairs. The normal resync
operation for suspended pairs is equivalent to and takes as long as the ShadowImage initial
copy operation.

The Resynchronize Volume Pair panel (see section 4.8) allows you to resynchronize split and
suspended ShadowImage pairs. When the resync operation starts, the pair status changes to
resync or resync-r. When the resync is complete, the pair status changes to duplex. The 9900
resumes ShadowImage update copy operations after the pair status changes to duplex. The
S-VOL remains fully accessible during a normal/quick resync operation, but becomes
inaccessible to all hosts during a reverse resync or quick restore operation. This ensures that
the data on the S-VOL is identical to the data on the T-VOL when the reverse resync or quick
restore operation completes.

When resynchronizing pairs, you can select the pace for the resync operation(s):  slower,
medium, and faster. The slower pace minimizes the impact of ShadowImage operations on
subsystem I/O performance, while the faster pace resynchronizes the pair(s) as quickly as
possible. The quick resync option provides the fastest normal resync operation.

Note: The CESTPAIR and PPRCOPY ESTPAIR commands allow you to resynchronize split
ShadowImage volume pairs. Reverse resync cannot be performed using PPRC commands. See
Chapter 5 for further information on using PPRC commands to perform ShadowImage
operations on the 9900 subsystem.
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2.3.5 Suspend Pair Operation

The ShadowImage suspend pair operation suspends the ShadowImage update copy operations
to the T-VOL of the pair. A ShadowImage pair can be suspended by the user at any time.
When a ShadowImage pair is suspended, the 9900 stops performing ShadowImage update
copy operations to the T-VOL, continues accepting write I/O operations to the S-VOL, and
marks the entire S-VOL track map as difference data. When a resync operation is performed
on a suspended pair, the entire S-VOL is copied to the T-VOL (T-VOL to the S-VOL for
reverse resync). While the resync operation for a split pair can be very fast, the resync
operation for a suspended pair will take as long as the ShadowImage initial copy operation.

The 9900 subsystem will automatically suspend a ShadowImage 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 ShadowImage volume pair has been suspended or deleted from the host using
TSO or ICKDSF commands,

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

� When the S-VOL and/or T-VOL track map in shared memory is lost (e.g., due to offline
microprogram exchange). This applies to SP-pend and V-split pairs only. For duplex, split,
resync, or resync-r pairs, the pair is not suspended but the entire S-VOL (T-VOL for
reverse resync) is marked as difference data.

The Suspend Volume Pair panel (see section 4.9) allows you to suspend ShadowImage pairs.
When a pair is suspended, the pair status changes to suspended. When the resync operation
starts, the pair status changes to resync. The S-VOL remains fully accessible while suspended
and during the resync operation. The Resynchronize Volume Pair panel (see section 4.8)
allows you to resynchronize suspended ShadowImage pairs.

Note: The PPRC commands do not support the ShadowImage suspend operation. You must use
the HMRCF remote console software to suspend ShadowImage pairs. The CSUSPEND and
PPRCOPY SUSPEND commands execute a ShadowImage split operation instead of a suspend
operation. See Chapter 5 for further information on using PPRC commands to perform
ShadowImage operations on the 9900 subsystem.
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2.3.6 Delete Pair Operation

The ShadowImage delete pair operation stops the ShadowImage update copy operations to the
T-VOL of the pair and changes the pair status of both volumes to simplex. A ShadowImage
pair can be deleted by the user at any time except during the quick split operation (i.e., any
status except simplex and V-split). After you delete a ShadowImage pair, the T-VOL is still not
available for write operations until the reserve attribute is reset.

The Delete Volume Pair panel (see section 4.10) allows you to delete ShadowImage pairs.
When a ShadowImage pair is deleted, pending update copy operations for the pair are
discarded, and the status of the S-VOL and T-VOL is changed to simplex.

Caution: The T-VOL of a duplex pair may not be identical to its S-VOL, due to the
asynchronous ShadowImage update copy operations. To synchronize the volumes before
deleting the pair, you must split the pair first (see section 4.10 for instructions).
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2.4 ShadowImage Pair Status

The HMRCF remote console software displays the ShadowImage pair status of all S/390®

volumes under the specified CU image of the connected 9900 subsystem. Figure 2.6 illustrates
the ShadowImage pair status transitions and the relationship between the pair status and the
ShadowImage operations. Table 2.3 shows the allowable operations for each pair status.

(Initial copy completed)

Reserve
Volume

S-VOL T-VOL S-VOL T-VOL S-VOL T-VOL

S-VOL T-VOL S-VOL T-VOL

S-VOL T-VOLS-VOL T-VOL

Simplex
Any pre-status
except V-Split

Pending Duplex Resync

SP-Pending/V-Split Split

Resync-R

Initial Copy

Duplex (Reverse)

S-VOL T-VOL

Suspended

Update Copy
Update Copy

Not synchronized

Split Pair

Update Copy (Reverse)Update Copy (Reverse)

Update Copy

5HV\QF 3DLU
 (Reverse, Quick Restore)

5HV\QF 3DLU

6XVSHQG 3DLU

6SOLW 3DLU

$GG 3DLU

6SOLW 3DLU

5HV\QF 3DLU

'HOHWH 3DLU

Figure 2.6 ShadowImage Pair Status Transitions

Table 2.3 Pair Status versus Allowable Operations

3DLU 6WDWXV

2SHUDWLRQ 6LPSOH[ 3HQGLQJ 'XSOH[ 63�3HQG 9�6SOLW 6SOLW 5HV\QF 5HV\QF�5 6XVSHQG

6SOLW 3DLU 2. 2. 2. [ [ [ [ [ [

6XVSHQG 3DLU [ 2. 2. 2. 2. 2. 2. [ 2.

5HV\QF 3DLU [ [ [ [ 2. 2. [ [ 2.

5HYHUVH 5HV\QF [ [ [ [ [ 2. [ [ [

'HOHWH 3DLU [ 2. 2. 2. [ 2. 2. 2. 2.
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Table 2.4 lists and describes the ShadowImage pair status conditions. If a volume is not
assigned to a pair, its status is simplex. When you add a ShadowImage pair, the status of the
S-VOL and T-VOL changes to pending. When the initial copy operation is complete, the pair
status becomes duplex. If the 9900 cannot maintain duplex status for any reason, or if you
suspend the pair, the pair status changes to suspend. When you split a pair, the pair status
changes to SP-pending for steady split or V-Split for quick split. When the split is complete,
the pair status changes to split, and you can access the split T-VOL. When you start a resync
operation, the pair status changes to resync, and the T-VOL becomes inaccessible. When you
specify reverse resync or quick restore, the pair status changes to resync-r, and the T-VOL and
S-VOL are inaccessible during reverse resync/quick restore. When the resync is complete, the
pair status changes to duplex. When you delete a pair, the pair status changes to simplex.

Table 2.4 ShadowImage (HMRCF) Pair Status

6WDWXV 'HVFULSWLRQ +RVW 6WDWXV 6�92/ $FFHVV 7�92/ $FFHVV

6LPSOH[ 7KH YROXPH LV QRW DVVLJQHG WR DQ +05&) SDLU� 7KH ���� DFFHSWV
UHDG DQG ZULWH ,�2V IRU DOO VLPSOH[ YROXPHV ZKLFK DUH QRW UHVHUYHG�

6�92/  6,03/(;
7�92/  6,03/(;

1�$ �WKHUH LV
QR 6�92/ \HW��

1�$ �WKHUH LV
QR 7�92/ \HW��

3HQGLQJ 7KH LQLWLDO FRS\ RSHUDWLRQ LV LQ SURJUHVV� 7KH ���� FRQWLQXHV WR
DFFHSW UHDG DQG ZULWH RSHUDWLRQV IRU WKH 6�92/ EXW VWRSV DFFHSWLQJ
ZULWHV IRU WKH 7�92/� 1R XSGDWH FRS\ RSHUDWLRQV DUH SHUIRUPHG�

6�92/  335,�31'*
7�92/  36(&�31'*

5HDG�ZULWH� 5HDG RQO\�

'XSOH[ 7KH LQLWLDO FRS\ RSHUDWLRQ LV FRPSOHWH� DQG WKH ���� VWDUWV
SHUIRUPLQJ DV\QFKURQRXV XSGDWH FRS\ RSHUDWLRQV IURP WKH 6�92/
WR WKH 7�92/ DV QHHGHG� 7KH 6�92/ DQG 7�92/ RI D GXSOH[ SDLU
PD\ QRW EH LGHQWLFDO� 7KH ���� UHMHFWV DOO ZULWH ,�2V IRU 7�92/V ZLWK
WKH VWDWXV GXSOH[�

6�92/  335,0$5<
7�92/  36(&21'5<

5HDG�ZULWH� 5HDG RQO\�

63�3HQG 7KH VWDWXV EHFRPHV 63�3HQG ZKHQ WKH 6WHDG\ 6SOLW PRGH LV
VHOHFWHG IRU WKH VSOLW RSHUDWLRQ� $OO 6�92/ XSGDWHV SULRU WR WKH VSOLW
FRPPDQG DUH EHLQJ FRSLHG WR WKH 7�92/� :KHQ WKHVH XSGDWHV DUH
FRPSOHWH� WKH VSOLW 7�92/ LV LGHQWLFDO WR WKH VWDWH RI WKH 6�92/
ZKHQ WKH VSOLW VWDUWHG� 7KH ���� UHMHFWV ZULWHV IRU 63�3HQG 7�92/V�

6�92/  335,�31'*
7�92/  36(&�31'*

5HDG�ZULWH� 5HDG RQO\�

9�6SOLW 7KH VWDWXV EHFRPHV 9�6SOLW ZKHQ WKH 4XLFN 6SOLW PRGH LV VHOHFWHG
IRU WKH VSOLW RSHUDWLRQ� 2QO\ WKH 6�92/ GLIIHUHQWLDO GDWD LV EHLQJ
FRSLHG WR WKH 7�92/ LQ EDFNJURXQG� 7KH ���� DFFHSWV ZULWHV IRU 9�
6SOLW 7�92/V� 7KH 9�6SOLW SDLUV FDQQRW EH GHOHWHG�

6�92/  335,�6863
7�92/  6,03/(;

5HDG�ZULWH� 5HDG�ZULWH� FDQ
EH YDULHG
RQOLQH�

6SOLW 7KH ���� VWRSV SHUIRUPLQJ XSGDWH FRS\ RSHUDWLRQV IRU VSOLW SDLUV�
DQG VWDUWV DFFHSWLQJ ZULWH ,�2V IRU VSOLW 7�92/V� 7KH ���� NHHSV
WUDFN RI DOO XSGDWHV WR WKH VSOLW 6�92/ DQG 7�92/� VR WKH SDLU FDQ
EH UHV\QFHG DFFXUDWHO\ DQG TXLFNO\�

6�92/  335,�6863
7�92/  6,03/(;

5HDG�ZULWH� 5HDG�ZULWH� FDQ
EH YDULHG
RQOLQH�

5HV\QF 7KH ���� GRHV QRW DFFHSW ZULWH ,�2V IRU UHV\QF 7�92/V� :KHQ D
VSOLW SDLU LV UHV\QFKURQL]HG LQ QRUPDO PRGH� RQO\ WKH 6�92/
GLIIHUHQWLDO GDWD LV FRSLHG WR WKH 7�92/� :KHQ D VXVSHQGHG SDLU LV
UHV\QFKURQL]HG� WKH HQWLUH 6�92/ LV FRSLHG WR WKH 7�92/� 1R
XSGDWH FRS\ RSHUDWLRQV DUH SHUIRUPHG GXULQJ UHV\QF RSHUDWLRQ�

6�92/  335,�31'*
7�92/  36(&�31'*

5HDG�ZULWH� 5HDG RQO\�

5HV\QF�5 7KH ���� GRHV QRW DFFHSW ZULWH ,�2V IRU UHV\QF�U 7�92/V RU 6�
92/V� :KHQ D VSOLW SDLU LV UHYHUVH UHV\QFKURQL]HG� WKH ���� FRSLHV
RQO\ WKH 7�92/ GLIIHUHQWLDO GDWD WR WKH 6�92/� 7KH UHYHUVH UHV\QF
FDQQRW EH SHUIRUPHG RQ VXVSHQGHG SDLUV� 1R XSGDWH FRS\
RSHUDWLRQV DUH SHUIRUPHG GXULQJ UHYHUVH UHV\QF RU TXLFN UHVWRUH�

6�92/  335,�31'*
7�92/  36(&�31'*

5HDG RQO\� 5HDG RQO\�

6XVSHQG 7KH ���� FRQWLQXHV DFFHSWLQJ UHDG DQG ZULWH ,�2V IRU D VXVSHQGHG
6�92/� EXW GRHV QRW SHUIRUP XSGDWH FRS\ RSHUDWLRQV WR D
VXVSHQGHG 7�92/� 7KH ���� PDUNV WKH HQWLUH 6�92/ WUDFN PDS DV
GLIIHUHQWLDO GDWD� VR WKH HQWLUH 6�92/ LV FRSLHG WR WKH 7�92/ ZKHQ
WKH SDLU LV UHVXPHG� 8VH UHV\QF FRPPDQG WR UHVXPH D VXVSHQGHG
SDLU� 5HYHUVH UHV\QF FDQQRW EH XVHG IRU VXVSHQGHG SDLUV�

6�92/  335,�6863
7�92/  36(&�6863

5HDG�ZULWH� 5HDG RQO\�



20 Chapter 2 Overview of ShadowImage Operations



Hitachi Freedom Storage� Lightning 9900� ShadowImage (HMRCF) User�s Guide 21

Chapter 3 Preparing for ShadowImage Operations

3.1 System Requirements

Hitachi ShadowImage operations involve the 9900 subsystem containing the source and target
volumes, the HMRCF software on the 9900 Remote Console PC, and (optional) the S/390®
host PPRC software functions. The ShadowImage system requirements are:

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

� 9900 Remote Console PC and RMCMAIN software. Please refer to the Hitachi Lightning
9900™ Remote Console PC User’s Guide for instructions on installing and using the
Remote Console PC and RMCMAIN software. Make sure that the RMCMAIN version
provides full support for ShadowImage.

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

� HMRCF remote console (RMCMAIN) license key (enables the HMRCF remote console
software).

� HMRCF SVP (DKCMAIN) license key (enables the HMRCF option on the SVP).
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3.2 Enabling the HMRCF Feature

The user enables the remote HMRCF option on the Remote Console PC and the HMRCF
option on each 9900 subsystem using the RMCMAIN and DKCMAIN license key codes for
HMRCF. 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 HMRCF 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
HMRCF operations. Also make sure that your RMCMAIN software version is correct.

2. Make sure that the 9900 Remote Console PC and RMCMAIN software are installed and
functioning properly. Refer to the Hitachi Lightning 9900™ Remote Console PC User’s
Guide for instructions on installing the Remote Console PC and RMCMAIN software.

3. Enable the remote HMRCF option on the Remote Console PC as follows:

a) Start up and log in to the 9900 RMCMAIN software with administrator access.

b) Select Option… to open the RMCMAIN Option Product panel (see Figure 3.1).

c) On the Option Product panel, select Remote HMRCF, and then select Install…  to
open the Input Key Code panel (see Figure 3.2).

d) Enter the license key code in the Key Code text box, and then select OK .

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 select Install . The
Option Product panel now displays [Install]  for the Remote HMRCF option.

f) Select Close on the Option Product panel to return to the Remote Console Main panel.

4. If not already done, add the attached 9900 subsystems to the Remote Console PC. Select
Controller… , select Add…, 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 the Hitachi Lightning 9900™ Remote Console PC User’s Guide for more
detailed instructions.

5. Enable the HMRCF 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) Select HMRCF , select Install… , enter the license key code for the selected subsystem
on the Input Key Code panel, and select OK .

c) Confirm the information displayed on the P.P. Confirmation panel, and select Install
to enable the selected HMRCF option on the selected subsystem. The DKCMAIN
Option Product panel now displays [Install]  for the HMRCF option.

6. After enabling the HMRCF option on all 9900 subsystems, you are now ready to prepare
for HMRCF operations (see the next section).
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Figure 3.1 Enabling the Remote HMRCF Option

Figure 3.2 Entering the HMRCF License Key Code Figure 3.3 Confirming the HMRCF Key Code

Figure 3.4 Enabling the HMRCF Option on Each Subsystem
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3.3 Preparing for ShadowImage Operations

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

� ShadowImage operations affect the I/O performance of the 9900 subsystem because of the
additional write operations to the T-VOLs. If you have not already done so, you should
consider the relative importance of the subsystem’s I/O performance and the backup
ShadowImage copies. For example, assigning three T-VOLs to each S-VOL takes more
resources than assigning only one or two. You can also use the ShadowImage copy pace
option to reduce the impact of the ShadowImage initial copy operations. Using a slower
copy pace minimizes the impact of ShadowImage operations on I/O performance, while a
faster copy pace produces point-in-time copies more quickly but may affect I/O
performance. The ShadowImage initial copy operation is performed only once to each
T-VOL (unless the pair is suspended).

� Identify the volumes (LDEVs) that will be the ShadowImage volumes. For each volume,
write down the CU image and LDEV ID, whether the volume will be an S-VOL or T-
VOL, and the other volume(s) in its pair (see Figure 3.5 for a sample table). The HMRCF
S-VOLs will remain fully accessible to all hosts throughout normal ShadowImage
operations (except during reverse resync and quick restore). The T-VOLs will need to be
varied offline before being reserved for ShadowImage operations. Once assigned to a pair,
a ShadowImage T-VOL rejects all write I/Os, except when the pair is split.

� ShadowImage and HRC can function together in the same 9900 subsystem to provide both
internal and remote backup for your important data. If you are planning to combine
HMRCF and HRC, please read the important configuration information in the next section.

&8 � /'(9 6�92/" $VVRFLDWHG 7�92/�V� 7�92/" $VVRFLDWHG 6�92/

� �� <HV ����� ���� 1R ��

� �� <HV ����� ���� 1R ��

HWF� « « « « «

� �) <HV ���(� ���) 1R ��

� �� 1R �� <HV ����

� �� 1R �� <HV ����

� �� 1R �� <HV ����

HWF� « « « « «

Figure 3.5 Sample Table for ShadowImage Configuration Information
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3.4 Combining ShadowImage with Other Data Management Operations

ShadowImage supports concurrent operations with the following data management functions:

� Virtual LVI.  Virtual LVI (CVS) volumes can be assigned to ShadowImage pairs,
provided that the T-VOL has the same capacity as the S-VOL. If you need to perform
Virtual LVI operations on an existing ShadowImage S-VOL or T-VOL, you must delete
the pair first to return the volume to simplex status.

� FlashAccess. FlashAccess volumes can be assigned to ShadowImage pairs, and
FlashAccess operations can be performed on ShadowImage S-VOLs and T-VOLs.

� Hitachi Remote Copy (HRC). HRC volumes can be assigned to ShadowImage pairs, and
ShadowImage volumes can be assigned to HRC pairs. Please read the next section (3.4.1)
for important information on ShadowImage and HRC shared volume configurations.

Note: ShadowImage is recommended for intra-subsystem copy operations. If ShadowImage
is not installed, HRC (synchronous only) can be used to copy within the same 9900
subsystem. This HRC configuration requires at least one external ESCON® cable loop
(minimum of two is recommended).

� LDEV Security. LDEV Security operations do not directly affect ShadowImage
operations. Secure LDEVs can be assigned to ShadowImage pairs, and ShadowImage
volumes can be secured. A secure LDEV will accept ShadowImage initial and update copy
operations. When an S-VOL is secured by LDEV Security, this setting does not apply to
the corresponding T-VOLs. Note: ShadowImage T-VOLs cannot be accessed by any host
except when the pair is split.

Hitachi Online Data Migration  (HODM) . HODM volumes cannot be assigned to
ShadowImage pairs, and ShadowImage volumes cannot be assigned to HODM pairs.
ShadowImage and HODM operations can be performed concurrently in the same 9900
subsystem, but volumes cannot be shared between ShadowImage and HODM. For further
information on HODM, please contact your Hitachi Data Systems account team.

3.4.1 Combining ShadowImage and HRC Operations

ShadowImage and HRC can function together in the same 9900 subsystem to provide both
internal and remote backup for your important data. Table 3.1 describes the host pair status
reporting for ShadowImage (HMRCF) volumes, HRC volumes, and HMRCF/HRC shared
volumes. Table 3.2 lists the currency of the data on shared HMRCF/HRC volumes based on
the HMRCF and HRC pair status.

� For shared HMRCF/HRC volumes, query the S-VOL of the HMRCF pair to obtain the
HMRCF pair status. The HRC status is reported if you query the HRC M-VOL or R-VOL.

� ShadowImage supports multiple T-VOLs for each S-VOL. If you issue a pair status query
to an HMRCF S-VOL, the status for only one HMRCF pair is reported (the pair with the
T-VOL with the lowest LDEV ID). To obtain the pair status for the HMRCF pair(s) with
the other T-VOL(s), you must direct the host query to the specific T-VOL using the T-
VOL’s LDEV ID in the host command. The HMRCF remote console software displays the
LDEV ID and HMRCF pair status of all T-VOLs associated with an S-VOL.
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Table 3.1 Host Pair Status Reporting for HMRCF/HRC Shared Volumes

1XPEHU RI

+05&) 6�92/V

1XPEHU RI

+5& 3DLUV 3DLU 6WDWXV 5HSRUWHG E\ ����

� � 6LPSOH[

� � +05&) SDLU VWDWXV

� RU PRUH � +05&) SDLU VWDWXV IRU WKH SDLU ZKRVH 7�92/ KDV WKH ORZHVW /'(9 ,'

� � +5& SDLU VWDWXV

� � +5& SDLU VWDWXV

� RU PRUH � +5& SDLU VWDWXV

Table 3.2 Currency of a Shared HMRCF and HRC Volume

+5& 3DLU 6WDWXV

+05&) 3DLU 6WDWXV 3HQGLQJ 'XSOH[ 6XVSHQGHG

3HQGLQJ 1RW FXUUHQW 1RW FXUUHQW 1RW FXUUHQW

'XSOH[ 1RW FXUUHQW 1RW FXUUHQW &855(17

63�3HQGLQJ 1RW FXUUHQW 1RW FXUUHQW &855(17

9�6SOLW 1RW FXUUHQW 1RW FXUUHQW &855(17

6SOLW &855(17 &855(17 &855(17

5HV\QF� 5HV\QF�U 1RW FXUUHQW 1RW FXUUHQW &855(17

6XVSHQGHG 1RW FXUUHQW 1RW FXUUHQW 1RW FXUUHQW

The configuration shown in Figure 3.6 is an example of a volume which is functioning as both
a ShadowImage S-VOL and an HRC M-VOL. This configuration allows you to:

� Use ShadowImage to provide on-site backup copies of HRC M-VOLs, and/or

� Use HRC to provide remote backup copies of ShadowImage S-VOLs.

HRC

HMRCF

S-VOL

T-VOL

M-VOL R-VOL

Figure 3.6 HMRCF and HRC: Shared S-VOL/M-VOL
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The configuration shown in Figure 3.7 is an example of a volume which is functioning as both
a ShadowImage S-VOL and an HRC R-VOL. This configuration allows you to use
ShadowImage to provide additional remote copies of HRC M-VOLs.

HMRCF

HRC

S-VOL

T-VOL

M-VOL R-VOL

Figure 3.7 HMRCF and HRC: Shared S-VOL/R-VOL

The configuration shown in Figure 3.8 is an example of a volume which is functioning as both
an HRC M-VOL and a ShadowImage S-VOL, while the R-VOL of the same HRC pair is also
functioning as the S-VOL of another ShadowImage pair. This configuration allows you to:

� Use ShadowImage to provide on-site backup copies of HRC M-VOLs and R-VOLs, and/or

� Use HRC to provide remote backup of ShadowImage S-VOLs.

HMRCF

HRC

HMRCF

S-VOL

T-VOL

S-VOL

T-VOL

M-VOL R-VOL

Figure 3.8 HMRCF and HRC: Shared S-VOL/M-VOL and S-VOL/R-VOL

The configuration shown in Figure 3.9 is an example of a volume functioning as both a
ShadowImage T-VOL and an HRC M-VOL. Note: This configuration does not allow
ShadowImage and HRC to copy at the same time. Add the ShadowImage pair first, and then
split the pair before creating the HRC pair. You must suspend the HRC pair in order to resync
the ShadowImage pair. The HRC pair status cannot be changed when the HMRCF pair is in
the V-Split status.

HMRCF

S-VOL

T-VOL

M-VOL R-VOL

HRC

Figure 3.9 HMRCF and HRC: Shared T-VOL/M-VOL
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3.5 Starting Up the HMRCF Software

After you have enabled the HMRCF software on the 9900 Remote Console PC and prepared
for ShadowImage operations, you are ready to start up the HMRCF software:

1. If Hitachi GRAPH-Track™ (GT) is connected to the subsystem on which you will perform
ShadowImage 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
conditions.

2. Start up and log in to the RMCMAIN software with administrator access privileges.

3. Connect to the 9900 subsystem on which you will perform ShadowImage operations:

a) From the Remote Console Main panel, select the Connect… button to open the
Connection Control panel.

b) On the Connection Control panel, select the subsystem you want to connect to, and
then select the Connect button to connect to the subsystem. The Function Select panel
now opens (see Figure 3.10).

4. Select HMRCF on the Function Select panel to open the HMRCF main panel (see section
4.1). The HMRCF main panel displays the name of the connected 9900, the currently
selected CU image, and all of the volumes (LVIs) installed under the current CU image.

5. You are now ready to perform ShadowImage operations. You will first reserve the
volumes that you plan to use as ShadowImage T-VOLs (see section 4.2 for instructions),
and then you will start adding the ShadowImage pairs (see section 4.4 for instructions).

1RWH: 7KLV SDQHO GLVSOD\V GLIIHUHQWO\ GHSHQGLQJ RQ WKH YHUVLRQ RI WKH 50&0$,1 VRIWZDUH�

Figure 3.10 Starting the HMRCF Software
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Chapter 4 Performing ShadowImage Operations

4.1 HMRCF Main Panel

The HMRCF main panel (see Figure 4.1) displays the ShadowImage volume and pair
information for the selected CU image of the connected 9900 subsystem and allows you to
perform all ShadowImage operations. To open the HMRCF main panel, connect to the desired
9900 subsystem using the RMCMAIN software, and select the HMRCF  option.

Figure 4.1 HMRCF Main Panel

The Display box allows you to select either Volume display mode or Pair display mode. The
Volume Filter options allows you to “filter” the volumes displayed by CU image, reserve
attribute, and pair condition. The Attribute-Reserve and Volume-Pair/Non-Pair options are
available only when Volume display mode is selected. The Attribute-Reserve option allows
you to display reserved volumes or unreserved volumes. The Volume-Pair/Non-Pair option
allows you to display paired and/or unpaired volumes. The Pair Filter  options (available only
when Pair display mode is selected) allow you to display volumes according to pair status:
Simplex, Pending, Duplex, Split, Resync, Suspend, SP-Pend, Resync-R, and V-Split .
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The Volume List box (see section 4.1.1) displays ShadowImage volume information based on
the selected CU image and the selected Volume or Pair display filter options.

The Number of Define in Subsystem box (bottom center) displays:

� Volume:  The total number of volumes defined in the 9900 subsystem.

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

� Pair:  X(Y)/MaxZ, where X = total number of HMRCF pairs
Y = total number of HMRCF and HOMRCF pairs
Z = maximum number of pairs (HMRCF/HOMRCF/HIHSM)

Note: The value (Y) does not include HIHSM pairs. If HIHSM pairs exist, it is possible for
the ShadowImage add pair operation to fail even when (Y) is less than 2048.

The buttons along the right side of the HMRCF main panel allow you to perform the following
operations:

Pair Stat… displays the pair status for the selected volume(s)/pair(s).
Stat&History… displays the pair status and history for the selected volume(s)/pair(s).
Add Pair… allows you to add new ShadowImage pairs.
Delete Pair… allows you to delete ShadowImage pairs.
Suspend Pair… allows you to suspend ShadowImage pairs.
Split Pair… allows you to split ShadowImage pairs.
Resync Pair… allows you to resynchronize and reverse-resync ShadowImage pairs.
Attribute…  allows you to set/reset the ShadowImage reserve attribute.
Refresh updates the information displayed on the HMRCF main panel.
Exit exits HMRCF, and returns you to the RMCMAIN Function Select panel.

4.1.1 Volume List Box

The Volume List box displays volume/pair information based on the selected CU image and
on the options you select in the Display, Volume Filter, and Pair Filter  boxes. When you
select Volume display mode, the Volume List box displays volume information, and the Pair
Filter  options become disabled. When you select Pair display mode, the Volume List box
displays pair information, and the Attribute and Volume display options become disabled.

Note: You can select up to 512 volumes/pairs at a time in the Volume List box.

When Volume display mode is selected, the Volume List box on the HMRCF main panel
displays all installed S/390 volumes in the selected CU image and displays the following
information for each volume (see Figure 4.2):

� CU#:  Logical control unit (CU) image number (0-F).

� Vol#:  LDEV number (hexadecimal 00-FF for each CU image).

� Pair:   Number of ShadowImage pairs defined for the volume.

� Status:  Status of the volume (normal, copying, format, correct, or blocked).
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� Emulation:   Emulation type (LVI) of the volume (e.g., 3390-9, 3380-K).

� CYL:   Number of cylinders assigned to the volume. This field indicates CVS volumes.

When Pair display mode is selected, the Volume List box on the HMRCF main panel displays
all ShadowImage pairs in the selected CU image and displays the following information for
each pair (see Figure 4.3):

� S-VOL Vol#:  CU#:LDEV of the ShadowImage S-VOL.

� S-VOL Status:  Status of the S-VOL (normal, copying, or blocked).

� T-VOL Vol# :  CU#:LDEV of the T-VOL.

� T-VOL Status:  Status of the T-VOL (normal, copying, or blocked).

� Pair Status: ShadowImage pair status. For pending, SP-pending, V-split, resync, and
resync-r, the percent completion of the sync/resync operation (0-100%) is also displayed.

Figure 4.2 Volume Display Mode Figure 4.3 Pair Display Mode
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4.2 Setting the Reserve Attribute

The Set Reserve Attribute panel (see Figure 4.4) enables you to set the reserve attribute for
(i.e., reserve) the volume(s) selected on the HMRCF main panel. The Set Reserve Attribute
panel is opened by selecting the Attribute…  button on the HMRCF main panel.

Note: The reserve attribute is only required for HMRCF remote console operations. The PPRC
commands require that the potential T-VOLs are offline to the host, but do not require that the
T-VOLs have the reserve attribute setting.

Figure 4.4 Set Reserve Attribute Panel

The Set Reserve Attribute panel displays the unreserved volume(s) that you selected on the
HMRCF main panel. The Omit  button allows you to remove one or more volumes from the
list. The OK  button sets the reserve attribute for all volumes in the list. The Exit  button closes
the Set Reserve Attribute panel and returns you to the HMRCF main panel.

To reserve one or more volumes as ShadowImage T-VOLs (set the reserve attribute):

1. Vary the volume(s) that you will be reserving offline. The 9900 will reject all write I/Os to
reserved volumes (except when in the split state).

2. On the HMRCF main panel, select Volume display mode, select the desired CU image,
deselect (uncheck) Attribute-Reserve, select Volume-nonPair, and deselect (uncheck)
Volume-Pair to display only unreserved simplex (unpaired) volumes.

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

4. 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 select the Omit  button.

5. When the Set Reserve Attribute panel displays the desired volume(s), select the OK button
to set the reserve attribute for all volumes in the list.

6. HMRCF displays a warning message reminding you to vary the specified volume(s)
offline. Select OK to continue, or select Cancel to cancel your reserve request.

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

The Reset Reserve Attribute panel (see Figure 4.5) enables you to reset the reserve attribute for
(i.e., unreserve) the volume(s) selected on the HMRCF main panel. The Reset Reserve
Attribute panel is opened by selecting the Attribute…  button on the HMRCF main panel.

Figure 4.5 Reset Reserve Attribute Panel

The Reset Reserve Attribute panel displays the reserved volume(s) that you selected on the
HMRCF main panel. The Omit  button allows you to remove one or more volumes from the
list. The OK  button resets the reserve attribute for all volumes in the list. The Exit  button
closes the Reset Reserve Attribute panel and returns you to the HMRCF 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 ShadowImage
pairs as T-VOLs. See section 4.10 for instructions on deleting ShadowImage pairs.

2. On the HMRCF main panel, select Volume display mode, select the desired CU image,
select Attribute-Reserve, select Volume-nonPair, and deselect (uncheck) Volume-Pair
to display only reserved simplex (unpaired) volumes.

3. Select the volume(s) you want to unreserve, and then select the Attribute… button to open
the Reset Reserve Attribute panel. If the Attribute… 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 select the Omit  button.

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 the OK 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 HMRCF main panel.
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4.4 Adding ShadowImage Pairs

The Add Pair Dialog panel (see Figure 4.6) displays the S-VOL and T-VOL information for
the pair(s) being added and allows you to select the T-VOL(s) for each S-VOL, set the copy
pace for all pairs being added, and start the add pair operation(s). The Add Pair Dialog panel is
opened by selecting the Add Pair… button on the HMRCF main panel.

WARNING: The ShadowImage add pair operation overwrites all data on the T-VOLs. The user is
responsible for backing up the data on the T-VOLs before adding ShadowImage pairs.

Note: ShadowImage supports the CESTPAIR/PPRCOPY ESTPAIR commands for adding
(starting) ShadowImage pairs. See Chapter 5 for further information on using PPRC
commands.

Figure 4.6 Add Pair Dialog Panel

The Add Pair panel displays the S-VOL and T-VOL information for each pair being added:
CU image, LDEV ID, volume status, emulation type, capacity (cylinders). The T-VOL for
each S-VOL is displayed only after being selected (using Set or Change). The Copy Pace
pull-down selection box allows you to select the copy pace for all pairs being added:  Slower,
Medium, and Faster.

The Volume box displays the detailed volume information for the selected pair:  S-VOL ID
(CU:LDEV), number of existing pairs (0-3), and maximum number of pairs. The T-VOL box
(within the Volume box) allows you to select a T-VOL automatically or manually:  Auto = the
SVP selects a T-VOL for the S-VOL, Select = you select a T-VOL for the S-VOL. When Auto
is selected, the SVP selects the T-VOL from the set of reserved volumes by LDEV ID (in
ascending order, lowest to highest). When Select is selected, use the Volume and CU# display
options to display the available T-VOLs by reserve attribute and CU image.
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The Set button adds the selected T-VOL to the selected S-VOL. The Change button replaces
the T-VOL of the selected pair with the selected T-VOL. The Omit  button deletes the selected
volume(s)/pair(s) from the list. The Undo button undoes the Set or Change command. The
Add button adds (starts) all pairs in the list. The Exit  button closes the Add Pair panel.

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

To add (start) one or more new ShadowImage pairs:

1. Make sure that the desired T-VOL(s) is/are reserved (see section 4.2) and offline.

2. On the HMRCF main panel, select Volume display mode to display volumes, and then
select the desired CU image and volume display options. To display unreserved simplex
volumes, check Volume-nonPair and uncheck Attribute-Reserve and Volume-Pair.

3. Select the desired S-VOL(s) for the new pair(s), and then select the Add Pair… button to
open the Add Pair Dialog panel. Note: Do not select any reserved volumes.

4. Set the initial copy pace for all pairs being added:  Slower, Medium, or Faster.

5. Verify that the Add Pair Dialog panel displays the desired S-VOL(s). If you want to
remove any volumes from the list, select the volume(s), and select the Omit  button.

6. Select the T-VOL(s) for each S-VOL as follows:

a) Select the desired S-VOL on the Add Pair Dialog panel.

b) If you want the SVP to assign a T-VOL automatically, select the Pair-Auto option.
T-VOLs are assigned from the set of reserved volumes by LDEV ID. If you want to
select the T-VOL manually, select Pair-Select, select Volume-Reserve to display
reserved volumes, select the desired CU image, and select the desired T-VOL.

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

c) Select the Set button to set the pair and add the T-VOL to the selected S-VOL. The
S-VOL is now displayed in the list as a pair with the specified T-VOL.

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

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

7. Repeat step (6) until all desired pairs are displayed. Use the Change button to replace a
T-VOL, use the Set button to add a T-VOL, and use the Omit button to remove pairs.

8. When the Add Pair Dialog panel displays the desired new pair(s), select the Add button to
add all pairs in the list. When the confirmation panel appears, select Yes to add the pair(s),
select No to cancel your request and return to the HMRCF main panel, or select Cancel to
cancel your request and return to the Add Pair Dialog panel.

9. When the initial copy operation(s) start, the Pair Status Display panel opens automatically
to show the new pairs with pending status. Select Refresh to monitor the progress of the
ShadowImage initial copy operation(s), or select OK  to return to the HMRCF main panel.
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4.5 Viewing ShadowImage Pair Status

The Pair Status Display panel (see Figure 4.7) displays the pair status information for the
pair(s) selected on the HMRCF main panel. The Pair Status Display panel is opened by
selecting the Pair Stat... button on the HMRCF main panel. The Pair Status Display panel also
opens automatically when you add and split pairs.

Note: ShadowImage supports the CQUERY/PPRCOPY QUERY commands for viewing
ShadowImage pair status. See Chapter 5 for further information on using PPRC commands.

Figure 4.7 Pair Status Display Panel

The following information is displayed for each selected volume/pair:

� S-VOL and T-VOL ID, volume status, emulation, and capacity (cylinders).

� Pair status:  Simplex, Pending, Duplex, SP-Pend, V-Split , Split, Resync, Resync-r,
Suspend. When the pair status is pending, SP-pend, V-Split, resync, or resync-R, the
percent completion of the operation is displayed (0-100%).

� Copy pace, displayed only when the pair status is pending, SP-pend, V-Split, resync, or
resync-R:  Slower, Medium, or Faster.

The Refresh button updates the information displayed on the Pair Status Display panel. The
Exit  button exits the Pair Status Display panel and returns you to the HMRCF main panel.

To display the pair status of one or more ShadowImage pairs:

1. On the HMRCF main panel, select either Volume or Pair display mode to display either
volumes or pairs, and then select the desired CU image and volume/pair display options.

2. Select the desired volume(s)/pair(s) in the Volume List box, and select the Pair Stat...
button to open the Pair Status Display panel. Note: Do not select any simplex volumes.

3. Use the Refresh button as needed to update the information displayed on the panel.

4. When you are done monitoring the status of the selected volume(s)/pair(s), select the Exit
button to return to the HMRCF main panel.
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4.6 Viewing ShadowImage Pair Status & History

The Status & History panel (see Figure 4.8) displays current ShadowImage pair status
information as well as ShadowImage pair history information for the selected CU image. The
Status & History panel is opened by selecting the Stat&History  button on the HMRCF main
panel.

Figure 4.8 Status & History Panel

The Status box displays all ShadowImage pairs in the selected CU image (S-VOL and T-
VOL, pair status, copy pace), and the Date and Time that the ShadowImage information was
acquired (panel opened/refreshed). The Refresh Status button updates the information in the
Status box.

The History  box displays the ShadowImage pair activity for the selected CU image:  date and
time of action, S-VOL and T-VOL (CU:LDEV), and HMRCF code and message (see Table
4.1). The Date Time, S-VOL, T-VOL , and Pair buttons sort the list by date/time, S-VOL, T-
VOL, and pair. The Code button sorts by code number. The Message button sorts by message
type.

The Refresh History button refreshes the pair history information for the selected CU image.
The Refresh All button updates all information on the Status & History panel. The Exit  button
exits the Status & History panel and returns you to the HMRCF main panel.
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Table 4.1 HMRCF Status & History Reference Codes and Messages

&RGH 0HVVDJH 0HDQLQJ

���� ± ���) 3$,5 67$57 7KH +05&) LQLWLDO FRS\ RSHUDWLRQ VWDUWHG�

���� ± ���) '83/(; (1' 7KH +05&) LQLWLDO FRS\ RSHUDWLRQ HQGHG� DQG WKH SDLU VWDWXV
FKDQJHG WR GXSOH[�

���� ± ���) 63/,7 67$57 7KH +05&) VSOLW RSHUDWLRQ VWDUWHG� DQG WKH SDLU VWDWXV
FKDQJHG WR 63�SHQGLQJ RU 9�VSOLW�

���� ± ���) 63/,7 (1' 7KH +05&) VSOLW RSHUDWLRQ HQGHG� DQG WKH SDLU VWDWXV
FKDQJHG WR VSOLW�

���� ± ���) 5(6<1& 67$57 7KH +05&) UHV\QF RSHUDWLRQ VWDUWHG� DQG WKH SDLU VWDWXV
FKDQJHG WR UHV\QF RU UHV\QF�5�

���� ± ���) 5(6<1& (1' 7KH +05&) UHV\QF RSHUDWLRQ HQGHG� DQG WKH SDLU VWDWXV
FKDQJHG WR GXSOH[�

���� ± ���) 3$,5 '(/(7( 7KH +05&) GHOHWH RSHUDWLRQ ZDV SHUIRUPHG� DQG WKH SDLU
VWDWXV FKDQJHG WR VLPSOH[�

���� ± ���) 3$,5 6863(1' 7KH +05&) VXVSHQG RSHUDWLRQ ZDV SHUIRUPHG� DQG WKH SDLU
VWDWXV FKDQJHG WR VXVSHQGHG�

��$� � ��$) &23< :$51,1* (1' $ FRS\ HQGHG ZLWK D ZDUQLQJ�

��'� � ��') &23< $%1250$/ (1' $ FRS\ HQGHG DEQRUPDOO\ �UHDVRQ RWKHU WKDQ DERYH��

��(� &2038/6,21 3$,5 6863(1' 7KH SDLU ZDV VXVSHQGHG FRPSXOVRULO\�

��(� +05&) 60 ,1,7,$/,=$7,21 67$57 7KH LQLWLDOL]DWLRQ RI WKH +05&)�+205&) H[WHQVLRQ WDEOH ZDV
VWDUWHG �60  VKDUHG PHPRU\��

��($ +05&) 60 ,1,7,$/,=$7,21 (1' 7KH LQLWLDOL]DWLRQ RI WKH +05&)�+205&) H[WHQVLRQ WDEOH ZDV
FRPSOHWHG �60  VKDUHG PHPRU\��

��(% +05&) 60 ,1,7,$/,=$7,21 )$,/(' 7KH LQLWLDOL]DWLRQ RI WKH +05&)�+205&) H[WHQVLRQ WDEOH
IDLOHG �60  VKDUHG PHPRU\��

�))� ± �� &23< $%1250$/ (1' �08/7,3/( 3$,56� 0XOWLSOH FRSLHV HQGHG DEQRUPDOO\� 7KLV UHIHUHQFH FRGH LV
UHSRUWHG DW ILYH�PLQXWH LQWHUYDOV �RQH UHSRUW SHU ILYH PLQXWHV��
,I D SDLU HQGHG DEQRUPDOO\� SDLU VWDWXV FKDQJHG WR VXVSHQGHG�

)))) 5HIHUHQFH &RGH XQNQRZQ 7KH UHIHUHQFH FRGH LV XQNQRZQ�
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4.7 Splitting ShadowImage Pairs

The Split Volume Pair panel (see Figure 4.9) displays volume and pair information for the
volume(s) and/or pair(s) selected on the HMRCF main panel and allows you to split existing
ShadowImage pairs. The Split Volume Pair panel can also be used to simultaneously add and
split new ShadowImage pairs (see section 4.7.1). The Split Volume Pair panel is opened by
selecting Split Pair… on the HMRCF main panel.

Note: ShadowImage supports the CSUSPEND/PPRCOPY SUSPEND commands for splitting
ShadowImage pairs. See Chapter 5 for further information on using PPRC commands.

Figure 4.9 Split Volume Pair Panel

The Split Volume Pair panel lists the volume(s)/pair(s) selected on the HMRCF main panel
and shows the pair status and copy pace for each pair. The Copy Pace pull-down selection box
allows you to select the copy pace for all pairs that you are splitting:  Slower, Medium, or
Faster. The Split Type pull-down selection box allows you to select the split type for all pairs
that you are splitting:  Quick Split or Steady Split.

The Volume box displays the volume information for the selected volume/pair (CU:LDEV,
number of existing pairs, max number of pairs) and allows you to add T-VOLs to the selected
volume/pair. In the T-VOL box, the Pair options allow you to select a T-VOL automatically
or manually:  Auto = the SVP selects a T-VOL for the S-VOL, Select = you select a T-VOL
for the S-VOL. When Select is selected, use the Volume and CU# display options to display
the T-VOLs by CU image and reserve attribute. (When Pair-Auto  is selected, these options
and the list box are disabled.)
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The Set button adds the selected T-VOL to the selected S-VOL. The Change button replaces
the T-VOL of the selected pair with the selected T-VOL. The Omit  button deletes the selected
volume(s)/pair(s) from the list. The Undo button undoes the Set or Change command. The
Split button splits all pairs in the list. The Exit  button closes the Split Volume Pair panel.

To split one or more existing ShadowImage pairs:

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

2. On the HMRCF main panel, select Pair display mode to display pairs, and then select the
desired CU image and pair display options.

3. Select the pair(s) you want to split, and then select the Split Pair… button to open the
Split Volume Pair panel. You cannot split a suspended pair.

4. Set the copy pace (Slower, Medium, or Faster) and split type (Quick or Steady) for all
pairs being split.

5. Verify that the Split Volume Pair panel displays the desired pair(s). If you want to remove
any pairs from the list, select the pair(s), and select the Omit  button.

6. When the Split Volume Pair panel displays the desired pair(s), select the Split button to
split all pairs in the list. When the confirmation panel appears, select Yes to split the
pair(s), select No to cancel your request and return to the HMRCF main panel, or select
Cancel to cancel your request and return to the Split Volume Pair panel.

7. When the split operation(s) start, the Pair Status Display panel opens automatically to
show the new pairs with SP-pend or V-Split status. The split status is displayed right away
if there were no pending update copy operations. Select Refresh to monitor the progress of
the ShadowImage split operation(s), and select OK  to return to the HMRCF main panel.
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4.7.1 Adding and Splitting Pairs

The split operation can also be used to simultaneously add and split new ShadowImage pairs.
In this case, the split operation changes the pair status from simplex to SP-pending or V-split,
copies all data on the S-VOL to the T-VOL, and then changes the pair status to split.

To add and split one or more new ShadowImage pairs with a single remote console operation:

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

2. On the HMRCF main panel, select Volume display mode to display volumes, and then
select the desired CU image and volume display options. To display unreserved simplex
volumes, check Volume-nonPair and uncheck Attribute-Reserve and Volume-Pair.

3. Select the volume(s) which will be the S-VOL(s) of the new pairs to be added and split,
and then select the Split Pair… button to open the Split Volume Pair panel.

4. Set the copy pace (Slower, Medium, or Faster) and split type (Quick or Steady) for all
pairs being added and split.

5. Add the T-VOL(s) to the S-VOL(s) as follows:

a) Select the desired S-VOL from the list of pairs to be split.

b) If you want the SVP to select the T-VOL automatically, select the Pair-Auto option. If
you want to select the T-VOL manually, select Pair-Select, select Volume-Reserve to
display reserved volumes, select the desired CU image, and select the desired T-VOL.

c) Select the Set button to add the T-VOL to the selected S-VOL. The T-VOL is now
displayed next to the selected S-VOL.

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

6. Repeat step (5) until the desired pair(s) is/are displayed. Use the Change button to replace
a T-VOL, the Set button to add a T-VOL, and the Omit button to remove pairs.

7. When the Split Volume Pair panel displays the desired pair(s), select the Split button to
add and split all pairs in the list. When the confirmation panel appears, select Yes to add
and split the pair(s), select No to cancel your request and return to the HMRCF main
panel, or select Cancel to cancel your request and return to the Split Volume Pair panel.

8. When the split operation(s) start, the Pair Status Display panel opens automatically to
show the new pairs with SP-pend or V-split status. Select Refresh to monitor the progress
of the ShadowImage split operation(s), and select OK  to return to the HMRCF main panel.
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4.8 Resynchronizing ShadowImage Pairs

The Resynchronize Volume Pair panel (see Figure 4.10) displays pair information for the
pair(s) selected on the HMRCF main panel and allows you to resynchronize the pair(s). The
Resynchronize Volume Pair panel is opened by selecting the Resync Pair... button on the
HMRCF main panel.

Note: ShadowImage supports the CESTPAIR/PPRCOPY ESTPAIR commands allow you to
resynchronize split or suspended ShadowImage pairs. See Chapter 5 for further information on
using PPRC commands.

Figure 4.10 Resynchronize Volume Pair Panel

The Resynchronize Volume Pair panel lists the pair(s) selected on the HMRCF main panel and
shows the pair status and copy pace for each pair. The Copy Pace pull-down selection box
allows you to select the copy pace for the pairs being resynchronized:  Slower, Medium, or
Faster. The Resync Type pull-down selection box allows you to select the resync type for the
pair(s) being resynchronized:  Normal Copy, Quick Resync, Reverse Copy, or Quick
Restore.

The Resync button starts the resync operation for the specified pair(s). The Exit  button exits
the Resynchronize Volume Pair panel and returns you to the HMRCF main panel.
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To resynchronize one or more split or suspended ShadowImage pairs:

1. Vary the split T-VOLs offline before starting the resync operations. When the resync
operation starts, the 9900 will stop accepting write I/Os to the T-VOL.

2. On the HMRCF main panel, select Pair display mode to display ShadowImage pairs, and
then select the desired CU image and pair display options (e.g., select the Pair-Split and/or
Pair-Suspend display options to display only split and/or suspended ShadowImage pairs).

3. On the HMRCF main panel, select the pair(s) you want to resync, and select the Resync
Pair… button to open the Resynchronize Volume Pair panel.

4. On the Resynchronize Volume Pair panel, select the pair(s) you want to resync, select the
desired Copy Pace (slower, medium, or faster) and Resync Type (normal, quick resync,
reverse, or quick restore) for these resync operations, and then select the Resync button to
start the resync operation for the selected pair(s).

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

Note on RAID Swap for Quick Restore: During the quick restore operation, the RAID levels
and HDD types of the T-VOL and S-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 S-VOL and T-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 I/Os to the pair.

5. HMRCF displays a warning panel to remind you to vary the T-VOL(s) offline before
starting resync operations. Make sure the T-VOL(s) are offline, and select OK .

6. When the confirmation panel appears, select Yes to resync the specified pair(s), select No
to cancel your request and return to the HMRCF main panel, or select Cancel to cancel
your request and return to the Resynchronize Volume Pair panel.

7. The Resynchronize Volume Pair panel now displays the result(s) of the resync operation(s)
(i.e., pair status changed to resync, resync-R, or duplex). Repeat steps (4) through (6) to
resync additional pairs in the list, or select Exit to return to the HMRCF main panel.
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4.9 Suspending ShadowImage Pairs

The Suspend Volume Pair panel (see Figure 4.11) displays pair information for the pair(s)
selected on the HMRCF main panel and allows you to suspend the pair(s). The Suspend
Volume Pair panel is opened by selecting Suspend Pair… on the HMRCF main panel.

Note: The CSUSPEND/PPRCOPY SUSPEND commands execute a ShadowImage split
operation. There is no TSO/ICKDSF command equivalent for manually suspending pairs. See
Chapter 5 for further information on using PPRC commands.

Figure 4.11 Suspend Volume Pair Panel

The Suspend Volume Pair panel lists the pair(s) selected on the HMRCF main panel and
shows the pair status and copy pace for each pair. The Suspend button suspends the selected
pair(s). The Exit  button closes the Suspend Volume Pair panel and returns you to the HMRCF
main panel.

To suspend one or more ShadowImage pairs:

1. On the HMRCF main panel, select Volume or Pair display mode to display volumes or
pairs, and then select the desired CU image and volume or pair display options.

2. Select the pair(s) that you want to suspend (or the volume(s) whose pairs you want to
suspend), and select the Suspend Pair... button to open the Suspend Volume Pair panel.

3. On the Suspend Volume Pair panel, select the pair(s) you want to suspend, and select the
Suspend button.

4. When the confirmation panel appears, select Yes to suspend the selected pair(s), select No
to cancel your request and return to the HMRCF main panel, or select Cancel to cancel
your request and return to the Suspend Volume Pair panel.

5. The Suspend Volume Pair panel now displays the result(s) of the suspend operation(s)
(i.e., pair status changed to suspend). Repeat steps (3) and (4) to suspend additional pairs
in the list, or select Exit to return to the HMRCF main panel.
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4.10 Deleting ShadowImage Pairs

The Delete Volume Pair panel (see Figure 4.12) displays pair information for the pair(s)
selected on the HMRCF main panel and allows you to delete the pair(s). The Delete Volume
Pair panel is opened by selecting the Delete Pair… button on the HMRCF main panel.

Note: ShadowImage supports the CDELPAIR/PPRCOPY DELPAIR commands for deleting
ShadowImage pairs. See Chapter 5 for further information on using PPRC commands.

Figure 4.12 Delete Volume Pair Panel

The Delete Volume Pair panel lists the pair(s) selected on the HMRCF main panel and shows
the pair status and copy pace for each pair. The Delete button deletes the selected pair(s). The
Exit  button closes the Delete Volume Pair panel and returns you to the HMRCF main panel.

To delete one or more ShadowImage pairs:

1. If you want to synchronize the S-VOL and T-VOL before deleting the pair:

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

b) After the S-VOL is offline, split the pair to copy all pending updates to the T-VOL.

c) When the pair status changes to split, the S-VOL and T-VOL are synchronized.

2. On the HMRCF main panel, select Volume or Pair display mode to display volumes or
pairs, and then select the desired CU image and volume/pair display options.

3. Select the pair(s) that you want to delete (or the volume(s) whose pairs you want to delete),
and then select the Delete Pair... button to open the Delete Volume Pair panel.

Note: Pairs with V-Split status cannot be deleted.

Instructions continue on the next page.
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4. On the Delete Volume Pair panel, select the pair(s) you want to delete, and select the
Delete button. When the confirmation panel appears, select Yes to delete the selected
pair(s), select No to cancel your request and return to the HMRCF main panel, or select
Cancel to cancel your request and return to the Delete Volume Pair panel.

5. If you deleted all pairs on the Delete Volume Pair panel, you are returned to the HMRCF
main panel. If not, the Delete Volume Pair panel displays the remaining pair(s). Repeat
step (4) to delete additional pairs, or select Exit to return to the HMRCF main panel.
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Chapter 5 Using PPRC Commands for ShadowImage

ShadowImage supports both TSO PPRC commands and ICKDSF PPRCOPY commands to
enable you to perform ShadowImage operations from the S/390® host system. This user’s
guide does not provide complete instructions for using PPRC commands. For detailed
information on using PPRC TSO and ICKDSF commands, please refer to the following IBM
user documents:  DFSMS/MVS V1 Remote Copy Guide and Reference (SC35-0169) and
ICKDSF R16 Refresh User’s Guide (GC35-0033).

5.1 PPRC Command Support

Table 5.1 lists and describes the PPRC commands supported by ShadowImage. Table 5.2 lists
and describes the TSO command parameters supported by ShadowImage. Table 5.3 lists and
describes the ICKDSF command parameters supported by ShadowImage.

Note: The PPRC commands do not support the ShadowImage reverse resync or suspend pair
functions. You must use the HMRCF remote console software to perform reverse-resync and
user-requested suspend operations.

Table 5.1 PPRC Commands

+05&) 5HPRWH

&RQVROH 2SHUDWLRQ

762

&RPPDQG

,&.'6) &RPPDQG )XQFWLRQ 5HVWULFWLRQV

6HW 5HVHUYH $WWULEXWH
�UHVHUYH�

1RW UHTXLUHG 1RW UHTXLUHG 6HWV WKH UHVHUYH DWWULEXWH
RI WKH VSHFLILHG YROXPH�

7KH VSHFLILHG YROXPH PXVW EH
VLPSOH[ DQG RIIOLQH WR WKH
KRVW�

5HVHW 5HVHUYH $WWULEXWH
�XQUHVHUYH�

1RW UHTXLUHG 1RW UHTXLUHG 5HVHWV WKH UHVHUYH
DWWULEXWH RI WKH VSHFLILHG
YROXPH�

7KH VSHFLILHG YROXPH PXVW EH
VLPSOH[�

$GG 3DLU
�GXSOH[ UHTXHVW�

&(673$,5 335&23< (673$,5 $GGV D SDLU� VWDUWV LQLWLDO
FRS\ RSHUDWLRQ�

7KH VSHFLILHG YROXPH PXVW
VLPSOH[ RU VXVSHQGHG�

6SOLW 3DLU &6863(1' 335&23< 6863(1' 6SOLWV D SDLU� VWDUWV VSOLW
RSHUDWLRQ�

7KH VSHFLILHG YROXPH PXVW EH
GXSOH[�

5HV\QF 3DLU &(673$,5 335&23< (673$,5 5HV\QFKURQL]HV D SDLU�
VWDUWV QRUPDO UHV\QF�

7KH VSHFLILHG YROXPH PXVW EH
VSOLW RU VXVSHQGHG�

5HYHUVH 5HV\QF 3DLU 1RW DYDLODEOH
 1RW DYDLODEOH
 5HV\QFKURQL]HV D SDLU�
VWDUWV UHYHUVH UHV\QF�

7KH VSHFLILHG YROXPH PXVW EH
VSOLW�

4XLFN 5HVWRUH 3DLU &(673$,5 335&23< (673$,5 5HV\QFKURQL]HV D SDLU�
VWDUWV TXLFN UHVWRUH�

7KH VSHFLILHG YROXPH PXVW EH
VSOLW�

'HOHWH 3DLU
�VLPSOH[ UHTXHVW�

&'(/3$,5 335&23< '(/3$,5 'HOHWHV D SDLU� FKDQJHV
VWDWXV WR VLPSOH[�

7KH VSHFLILHG YROXPH FDQQRW
EH VLPSOH[�

6XVSHQG 3DLU 1RW DYDLODEOH
 1RW DYDLODEOH
 6WRSV XSGDWH FRS\
RSHUDWLRQV�

7KH VSHFLILHG YROXPH FDQQRW
EH VLPSOH[�

3DLU 6WDWXV 'LVSOD\
�VWDWXV FKHFN��
6WDWXV 	 +LVWRU\

&48(5< 335&23< 48(5< 'LVSOD\V GHWDLOHG SDLU
VWDWXV LQIRUPDWLRQ�

1RQH�


1RWH� <RX FDQQRW UHTXHVW VXVSHQG RU UHYHUVH UHV\QF RSHUDWLRQV IRU 6KDGRZ,PDJH SDLUV XVLQJ 762�,&.'6) FRPPDQGV� 7KH
&6863(1'�335&23< 6863(1' FRPPDQGV H[HFXWH VSOLW RSHUDWLRQV RQ 6KDGRZ,PDJH SDLUV�
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Table 5.2 TSO Command Parameters

&RPPDQG 3DUDPHWHU 'HVFULSWLRQ

'(91 'HYLFH QXPEHU�

35,0 3ULPDU\ YROXPH �6�92/�� 66,'� VHULDO QXPEHU� FKDQQHO FRQQHFWLRQ DGGUHVV�

<RX FDQ VHW DQ DGGLWLRQDO SDUDPHWHU FRUUHVSRQGLQJ WR HDFK UHTXHVW LQVWHDG RI D VHULDO QXPEHU�

��� 'LUHFW 6SOLW UHTXHVW

7KLV UHTXHVW LV YDOLG IRU 02'(�&23<� RQO\� 7KH SDUDPHWHU ORFDWLRQV DQG GHVFULSWLRQV DUH
DV IROORZV�

%\WH ���� IL[HG YDOXH �[)�
��
%\WH �� ,QGLFDWLRQ RI 05&) 
0
  05&)
%\WH �� 05&) 6XEFRGH�� 
6
  'LUHFW 6SOLW
%\WH �� 05&) 6XEFRGH�� 
)
  )DVW 0RGH
%\WH ������ 1RW XVHG �[)�
��

��� 4XLFN 5HV\QF UHTXHVW

7KLV UHTXHVW LV YDOLG IRU 02'(�5(6<1&� RQO\� 7KH SDUDPHWHU ORFDWLRQV DQG GHVFULSWLRQV
DUH DV IROORZV�

%\WH ���� IL[HG YDOXH �[)�
��
%\WH �� ,QGLFDWLRQ RI 05&) 
0
  05&)
%\WH �� 05&) 6XEFRGH�� 
5
  5HV\QF
%\WH �� 05&) 6XEFRGH�� 
)
  )DVW 0RGH
%\WH ������ 1RW XVHG �[)�
��

��� 4XLFN 5HVWRUH UHTXHVW

7KLV UHTXHVW LV YDOLG IRU 02'(�5(6<1&� RQO\� 7KH SDUDPHWHU ORFDWLRQV DQG GHVFULSWLRQV
DUH DV IROORZV�

%\WH ���� IL[HG YDOXH �[)�
��
%\WH �� ,QGLFDWLRQ RI 05&) 
0
  05&)
%\WH �� 05&) 6XEFRGH�� 
5
  5HV\QF
%\WH �� 05&) 6XEFRGH�� 
4
  4XLFN 0RGH
%\WH ������ 1RW XVHG �[)�
��

,I \RX VHW D SDUDPHWHU RWKHU WKDQ WKH DERYH SDUDPHWHUV� WKH FRPPDQG ZLOO EH UHMHFWHG�

6(& 6HFRQGDU\ YROXPH �7�92/�� 66,'� VHULDO QXPEHU� FKDQQHO FRQQHFWLRQ DGGUHVV�

02'( &23<  ,QLWLDO IXOO�YROXPH FRS\�
12&23<  6DPH DV &23<�
5(6<1&  5H�HVWDEOLVK D VSOLW RU VXVSHQGHG YROXPH SDLU�

3$&( � �VORZ� � ��� �IDVW��

&5,7 1RW DSSOLFDEOH�

&(673$,5

06*5(4 <(6  $SSOLFDEOH�
12  1RW DSSOLFDEOH�

'(91 'HYLFH QXPEHU�

35,0 3ULPDU\ YROXPH �6�92/�� 66,'� VHULDO QXPEHU� FKDQQHO FRQQHFWLRQ DGGUHVV�

6(& 6HFRQGDU\ YROXPH �7�92/�� 66,'� VHULDO QXPEHU� FKDQQHO FRQQHFWLRQ DGGUHVV�

35,0$5< 1RW DSSOLFDEOH�

&6863(1'

48,(6&( 6HH VHFWLRQ ����� IRU LQIRUPDWLRQ RQ WKH 48,(6&( SDUDPHWHU�
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Table 5.2 TSO Command Parameters (continued)

&RPPDQG 3DUDPHWHU 'HVFULSWLRQ

'(91 'HYLFH QXPEHU�

35,0 3ULPDU\ YROXPH �6�92/�� 66,'� VHULDO QXPEHU� FKDQQHO FRQQHFWLRQ DGGUHVV�

<RX FDQ VHW DQ DGGLWLRQDO SDUDPHWHU FRUUHVSRQGLQJ WR HDFK UHTXHVW LQVWHDG RI D VHULDO QXPEHU�
7KLV UHTXHVW LV YDOLG IRU VWHDG\ VSOLW� 7KH SDUDPHWHU ORFDWLRQV DQG GHVFULSWLRQV DUH DV IROORZV�

%\WH ���� IL[HG YDOXH �[)�
��
%\WH �� ,QGLFDWLRQ RI 05&) 
0
  05&)
%\WH �� 05&) 6XEFRGH�� 
3
  63/,7
%\WH �� 05&) 6XEFRGH�� 
6
  6WHDG\ 6SOLW
%\WH ������ 1RW XVHG �[)�
��

,I \RX VHW D SDUDPHWHU RWKHU WKDQ WKH DERYH SDUDPHWHUV� WKH FRPPDQG ZLOO EH UHMHFWHG�

&'(/3$,5

6(& 6HFRQGDU\ YROXPH �7�92/�� 66,'� VHULDO QXPEHU� FKDQQHO FRQQHFWLRQ DGGUHVV�

'(91 'HYLFH QXPEHU�&48(5<

3$7+6 1RW DSSOLFDEOH�

&5(&29(5 &5(&29(5 LV QRW XVHG IRU +05&)� 5HIHU WR WKH +5& GRFXPHQWDWLRQ IRU LQIRUPDWLRQ RQ &5(&29(5�

&*5283 &*5283 LV QRW XVHG IRU +05&)� 5HIHU WR WKH +5& GRFXPHQWDWLRQ IRU LQIRUPDWLRQ RQ &*5283�
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Table 5.3 ICKDSF Command Parameters

&RPPDQG 3DUDPHWHU 'HVFULSWLRQ

''1$0( _
6<61$0( _
81,7$''5(66

''1$0(  GQDPH  -&/ VWDWHPHQW LGHQWLI\LQJ WKH YROXPH�
6<61$0(  V\V[[[  6<61$0( LQ WKH $66*1 V\VWHP FRQWURO VWDWHPHQW�
81,7$''5(66  FFXX  GHYLFH QXPEHU�

35, 3ULPDU\ YROXPH �6�92/�� 66,'� VHULDO QXPEHU� FKDQQHO FRQQHFWLRQ DGGUHVV�

<RX FDQ VHW DQ DGGLWLRQDO SDUDPHWHU FRUUHVSRQGLQJ WR HDFK UHTXHVW LQVWHDG RI D VHULDO
QXPEHU�

��� 'LUHFW 6SOLW UHTXHVW

7KLV UHTXHVW LV YDOLG IRU 02'(�&23<� RQO\� 7KH SDUDPHWHU ORFDWLRQV DQG GHVFULSWLRQV
DUH DV IROORZV�

%\WH ���� IL[HG YDOXH �[)�
��
%\WH �� ,QGLFDWLRQ RI 05&) 
0
  05&)
%\WH �� 05&) 6XEFRGH�� 
6
  'LUHFW 6SOLW
%\WH �� 05&) 6XEFRGH�� 
)
  )DVW 0RGH
%\WH ������ 1RW XVHG �[)�
��

��� 4XLFN 5HV\QF UHTXHVW

7KLV UHTXHVW LV YDOLG IRU 02'(�5(6<1&� RQO\� 7KH SDUDPHWHU ORFDWLRQV DQG
GHVFULSWLRQV DUH DV IROORZV�

%\WH ���� IL[HG YDOXH �[)�
��
%\WH �� ,QGLFDWLRQ RI 05&) 
0
  05&)
%\WH �� 05&) 6XEFRGH�� 
5
  5HV\QF
%\WH �� 05&) 6XEFRGH�� 
)
  )DVW 0RGH
%\WH ������ 1RW XVHG �[)�
��

��� 4XLFN 5HVWRUH UHTXHVW

7KLV UHTXHVW LV YDOLG IRU 02'(�5(6<1&� RQO\� 7KH SDUDPHWHU ORFDWLRQV DQG
GHVFULSWLRQV DUH DV IROORZV�

%\WH ���� IL[HG YDOXH �[)�
��
%\WH �� ,QGLFDWLRQ RI 05&) 
0
  05&)
%\WH �� 05&) 6XEFRGH�� 
5
  5HV\QF
%\WH �� 05&) 6XEFRGH�� 
4
  4XLFN 0RGH
%\WH ������ 1RW XVHG �[)�
��

,I \RX VHW D SDUDPHWHU RWKHU WKDQ WKH DERYH SDUDPHWHUV� WKH FRPPDQG ZLOO EH UHMHFWHG�

6(& 6HFRQGDU\ YROXPH �7�92/�� 66,'� VHULDO QXPEHU� FKDQQHO FRQQHFWLRQ DGGUHVV�

02'( &23<  ,QLWLDO IXOO�YROXPH FRS\�
12&23<  6DPH DV &23<�
5(6<1&  5H�HVWDEOLVKHG D VSOLW RU VXVSHQGHG YROXPH SDLU�

3$&( � �VORZ� � ��� �IDVW��

&5,7 1RW DSSOLFDEOH�

(673$,5

06*5(4 <(6  $SSOLFDEOH�
12  1RW DSSOLFDEOH�
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Table 5.3 ICKDSF Command Parameters (continued)

&RPPDQG 3DUDPHWHU 'HVFULSWLRQ

''1$0( _
6<61$0( _
81,7$''5(66

''1$0(  GQDPH  -&/ VWDWHPHQW LGHQWLI\LQJ WKH YROXPH�
6<61$0(  V\V[[[  6<61$0( LQ WKH $66*1 V\VWHP FRQWURO VWDWHPHQW�
81,7$''5(66  FFXX  GHYLFH QXPEHU�

35, 3ULPDU\ YROXPH �6�92/�� 66,'� VHULDO QXPEHU� FKDQQHO FRQQHFWLRQ DGGUHVV�

<RX FDQ VHW DQ DGGLWLRQDO SDUDPHWHU FRUUHVSRQGLQJ WR HDFK UHTXHVW LQVWHDG RI D VHULDO
QXPEHU� 7KLV UHTXHVW LV YDOLG IRU VWHDG\ VSOLW� 7KH SDUDPHWHU ORFDWLRQV DQG GHVFULSWLRQV
DUH DV IROORZV�

%\WH ���� IL[HG YDOXH �[)�
��
%\WH �� ,QGLFDWLRQ RI 05&) 
0
  05&)
%\WH �� 05&) 6XEFRGH�� 
3
  63/,7
%\WH �� 05&) 6XEFRGH�� 
6
  6WHDG\ 6SOLW
%\WH ������ 1RW XVHG �[)�
��

,I \RX VHW D SDUDPHWHU RWKHU WKDQ WKH DERYH SDUDPHWHUV� WKH FRPPDQG ZLOO EH UHMHFWHG�

6(& 6HFRQGDU\ YROXPH �7�92/�� 66,'� VHULDO QXPEHU� FKDQQHO FRQQHFWLRQ DGGUHVV�

35,0$ 1RW DSSOLFDEOH�

6863(1'

48,(6&( 6HH VHFWLRQ ����� IRU LQIRUPDWLRQ RQ WKH 48,(6&( SDUDPHWHU�

''1$0( _
6<61$0( _
81,7$''5(66

''1$0(  GQDPH  -&/ VWDWHPHQW LGHQWLI\LQJ WKH YROXPH�
6<61$0(  V\V[[[  6<61$0( LQ WKH $66*1 V\VWHP FRQWURO VWDWHPHQW�
81,7$''5(66  FFXX  GHYLFH QXPEHU�

35, 3ULPDU\ YROXPH �6�92/�� 66,'� VHULDO QXPEHU� FKDQQHO FRQQHFWLRQ DGGUHVV�

'(/3$,5

6(& 6HFRQGDU\ YROXPH �7�92/�� 66,'� VHULDO QXPEHU� FKDQQHO FRQQHFWLRQ DGGUHVV�

''1$0( _
6<61$0( _
81,7$''5(66

''1$0(  GQDPH  -&/ VWDWHPHQW LGHQWLI\LQJ WKH YROXPH�
6<61$0(  V\V[[[  6<61$0( LQ WKH $66*1 V\VWHP FRQWURO VWDWHPHQW�
81,7$''5(66  FFXX  GHYLFH QXPEHU�

3$7+6 1RW DSSOLFDEOH�

48(5<

35,0$,17 'LUHFWV 335& WR UHMHFW DOO ZULWH ,�2V WR WKH 6�92/ H[FHSW ,&.'6) PHGLD PDLQWHQDQFH
FKDQQHO SURJUDPV� &DXVHV WKH ���� WR XQLW FKHFN DOO DSSOLFDWLRQ ZULWH ,�2V WR WKH 6�92/�
8VH RQO\ DV SDUW RI D PHGLD PDLQWHQDQFH SURFHGXUH�

5(&29(5 335&23< 5(&29(5 LV QRW XVHG IRU +05&)�
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5.1.1 PPRC Restrictions

Table 5.4 lists and describes the restrictions for using TSO/ICKDSF commands with
ShadowImage volumes. Table 5.5 lists the conditions for accepting TSO/ICKDSF commands.

Table 5.4 Restrictions for PPRC Commands

&RPPDQG�3DUDPHWHU 5HVWULFWLRQ (UURU 5HSRUW

(673$,5 &RPPDQG

6863(1' &RPPDQG

'R QRW LVVXH (673$,5 RU 6863(1' FRPPDQG WR D

3(1',1* GHYLFH�

335& 3(1',1* 67$786 &&  ��

5(&29(5 &RPPDQG 5HFRYHU\ FRPPDQGV DUH QRW YDOLG� EHFDXVH +05&) SDLUV
DUH FRQVWUXFWHG ZLWKLQ WKH VDPH ���� VXEV\VWHP� 1RWH� ,I

D UHFRYHU\ FRPPDQG LV XVHG E\ PLVWDNH� WKH UHVXOW LV WKH
VDPH DV D GHOHWH SDLU FRPPDQG� H[FHSW ZKHQ 92/,' LV
VSHFLILHG�

335& 3(1',1* 67$786 &&  �

35,0$5< 3DUDPHWHU +05&) GRHV QRW VXSSRUW XVH RI WKH SULPDU\ SDUDPHWHU
ZLWKLQ WKH 6863(1' FRPPDQG�

+05&) LJQRUHV WKLV SDUDPHWHU�

6HW 3DWK 1RW QHHGHG IRU +05&)� +05&) LJQRUHV WKLV SDUDPHWHU�

Table 5.5 Accepting PPRC Commands

762 335& &RPPDQG ,&.'6) 335&23< &RPPDQG ,VVXHG WR 6�92/ ,VVXHG WR 7�92/

&(673$,5 (673$,5 2. 1RW DFFHSWHG

&(673$,5 ZLWK 02'(�5(6<1&� (673$,5 ZLWK 02'(�5(6<1&� 2. 1RW DFFHSWHG

&6863(1' 6863(1' 2. 2.

&'(/3$,5 '(/3$,5 2. 1RW DFFHSWHG

&48(5< 48(5< 2. 2.
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5.1.2 PPRC Commands with ShadowImage and HRC

Both ShadowImage and HRC support PPRC commands. The user must ensure that commands
are being executed by the correct program against the correct volumes. A PPRC command
issued to the 9900 subsystem will be executed by ShadowImage against ShadowImage pairs if
all of the following conditions are met. If any of these conditions is not met, the PPRC
command will be executed by HRC against HRC pairs.

1. The ShadowImage (HMRCF) feature and software must be installed and enabled on the
9900 subsystem.

2. The serial numbers of the S-VOL and the T-VOL must be the same.

a) If you enter different serial numbers for an existing ShadowImage S-VOL and T-VOL,
the command will fail.

b) If you enter different serial numbers and the specified ShadowImage pair does not
exist, the command will be executed by HRC.

3. If the 9900 subsystem contains HRC pairs, at least one ShadowImage pair must exist
before the command is issued.

a) If the 9900 subsystem contains both ShadowImage and HRC pairs, PPRC and
PPRCOPY commands which specify the same serial number for the primary (source)
and secondary (target) volumes will be executed by ShadowImage.

b) If the 9900 subsystem does not contain any ShadowImage or HRC pairs, PPRC and
PPRCOPY commands which specify the same serial number for the primary (source)
and secondary (target) volumes will be executed by ShadowImage.

c) If the 9900 subsystem contains HRC pairs but no ShadowImage pairs, PPRC and
PPRCOPY commands which specify the same serial number for the primary (source)
and secondary (target) volumes will be executed by HRC.

d) To start ShadowImage operations on a 9900 subsystem which already contains HRC
pairs, you must use the HMRCF remote console software to add at least one
ShadowImage pair. After a ShadowImage pair exists, the condition in 3(a) is met.
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5.2 PSF and DEVSERV Commands

The perform subsystem function (PSF) commands key the 9900 subsystem to accept
commands and requests from the user. Table 5.6 describes the operability of PSF commands
on ShadowImage volumes. Table 5.7 describes the PSF Read Subsystem Data and DEVSERV
Sense Subsystem Status results for ShadowImage volumes.

Table 5.6 PSF Command Operability for ShadowImage Volumes

,WHP 2SHUDELOLW\ IRU 6KDGRZ,PDJH

'HYLFH SDLU VWDWXV� 6HH 7DEOH ����

3HUFHQW FRPSOHWLRQ RI WKH FRS\
RSHUDWLRQ�

1RW DYDLODEOH IRU 6KDGRZ,PDJH� EHFDXVH WKH 6KDGRZ,PDJH GLIIHUHQWLDO ELWPDS IRUPDW LV
GLIIHUHQW WKDQ WKH +5& GLIIHUHQWLDO ELWPDS IRUPDW�

6�92/ ZLWK � RU PRUH 7�92/V� 'LVSOD\V LQIRUPDWLRQ IRU WKH SDLU KDYLQJ WKH 7�92/ ZLWK WKH ORZHVW /'(9 ,'�

3DWK VWDWXV� $FWLYH�

3DWK QXPEHU� ,I WKH YROXPH GRHV QRW DOVR EHORQJ WR DQ +5& SDLU� � LV GLVSOD\HG ZLWK +5& LQIR�

Table 5.7 PSF and DEVSERV Results for ShadowImage Volumes

36) 5HDG 6XEV\VWHP 'DWD '(96(59 6HQVH 6XEV\VWHP 6WDWXV

3DLU 6WDWXV 6�92/ 7�92/ 6�92/ 7�92/

3HQGLQJ 335,�31'* 36(&�31'* 335,�31'* 36(&�31'*

'XSOH[ 335,0$5< 36(&21'5< 335,0$5< 36(&21'5<

63�3HQG 335,�31'* 36(&�31'* 335,�31'* 36(&�31'*

9�6SOLW 335,�6863 36(&�6863 335,�6863 6,03/(;

6SOLW 335,�6863 36(&�6863 335,�6863 6,03/(;

6XVSHQG 335,�6863 36(&�6863 335,�6863 36(&�6863

5HV\QF 335,�31'* 36(&�31'* 335,�31'* 36(&�31'*

Note: PPRIMARY and PSECONDRY indicate that the volume is in the DUPLEX state.
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5.3 Adding Pairs: CESTPAIR and PPRCOPY ESTPAIR

The CESTPAIR and PPRCOPY ESTPAIR commands are equivalent to the HMRCF add pair
operation (changes pair status to pending). Figure 5.1 shows an example of the CESTPAIR
command. Figure 5.2 shows an example of the PPRCOPY ESTPAIR command. The
CESTPAIR and PPRCOPY ESTPAIR commands must be issued to the S-VOL of the pair
being created, and the T-VOL must be offline to the host before these commands are issued.

&(673$,5 '(91 �; ©'(��ª � 35,0 �; ©����ª �������; ©��ª � 6(& �; ©����ª �������; ©��ª �

02'( �&23<� 3$&( ����

Figure 5.1 Example of CESTPAIR Command
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��6<6,1 '' 


335&23< (673$,5 ''1$0(�''�� 35,�;©����ª�������;©��ª� 6(&�;©����ª�������;©��ª�

02'(�&23<� 3$&(����

�
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Figure 5.2 Example of PPRCOPY ESTPAIR Command
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5.4 Displaying Pair Status: CQUERY, PPRCOPY QUERY, DEVSERV

The CQUERY TSO and PPRCOPY QUERY ICKDSF commands are equivalent to the
HMRCF pair status display and status & history functions. Figure 5.3 shows an example of the
CQUERY command. Figure 5.4 shows an example of the PPRCOPY QUERY command.

The DEVSERV command can also be used to display ShadowImage pair status. Figure 5.5
shows an example of the DEVSERV command. Refer to Table 5.7 for a description of the
DEVSERV command results for ShadowImage volumes.

ShadowImage supports multiple T-VOLs for an S-VOL, and ShadowImage and HRC can both
be defined for the same volume. When multiple pairs exist on one volume, the CQUERY and
PPRCOPY QUERY commands can only report the status of one pair. Table 5.8 lists the status
displayed by the host for the ShadowImage and/or HRC volume pair configurations.

� If the 9900 contains only ShadowImage pairs, the CQUERY and PPRCOPY QUERY
commands will report the ShadowImage pair status.

� If the 9900 contains only HRC pairs, the CQUERY and PPRCOPY QUERY commands
will report the HRC pair status.

� If the 9900 contains both ShadowImage and HRC pairs, the CQUERY and PPRCOPY
QUERY commands will report the HRC pair status. Note: To obtain the HRMCF pair
status, issue the status command to the ShadowImage T-VOL or use the HMRCF remote
console software to view the ShadowImage status.

� If an S-VOL has multiple T-VOLs, the status command will report pair status for the pair
whose T-VOL has the lowest LDEV ID. To obtain the status of an ShadowImage pair with
one of the other T-VOLs, issue the status command to the desired T-VOL.
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Figure 5.3 Example of CQUERY Command
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��(48(5< -2%

�� (;(& 3*0 ,&.'6)

��6<635,17 '' 6<6287 


��''� '' 81,7 6<6'$�',63 6+5�92/ 6(5 '.'(��

��6<6,1 '' 


335&23< 48(5< ''1$0(�''��
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��

48(5< 5(027( &23< � 92/80(

�35,0$5<� �6(&21'$5<�

66,' &&$ 66,' &&$

'(9,&( /(9(/ 67$7( 3$7+ 67$786 6(5,$/� 6(5,$/�

������ ��������� ���������� ������������ �������� ��������

'(�� 35,0$5< '83/(; $&7,9( ���� �� ���� ��

����� �����

3$7+6 6$,'�'(67 67$786� '(6&5,37,21
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� )))) )))) �� 3$7+ (67$%/,6+('���

���� ���� �� 12 3$7+

���� ���� �� 12 3$7+

���� ���� �� 12 3$7+

1RWH� 6WDWXV GLVSOD\ LV WKH VDPH DV WKH &48(5< 762 FRPPDQG�

Figure 5.4 Example of PPRCOPY QUERY Command
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��� ���� < <<� <<� 1 335,0$5< �� ��

Figure 5.5 Example of DEVSERV Command

Table 5.8 Pair Status Reported by the Host for Volumes in Multiple Pairs

1XPEHU RI +05&) 3DLUV 1XPEHU RI +5& 3DLUV 6WDWXV 'LVSOD\HG E\ +RVW

� � 6,03/(;

� � +05&) SDLU VWDWXV

� RU PRUH � +05&) SDLU ZKRVH 7�92/ KDV WKH ORZHVW /'(9 ,'

� � +5& SDLU VWDWXV

� � +5& SDLU VWDWXV

� RU PRUH � +5& SDLU VWDWXV
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5.5 Splitting Pairs: CSUSPEND and PPRCOPY SUSPEND

The CSUSPEND and PPRCOPY SUSPEND commands are equivalent to the ShadowImage
split pair operation (changes pair status to SP-pend). Figure 5.6 shows an example of the
CSUSPEND command. Figure 5.7 shows an example of the PPRCOPY SUSPEND command.
The CSUSPEND and PPRCOPY SUSPEND commands must be issued to the S-VOL, and the
pair status must be duplex. See section 5.5.1 below for information on the optional QUIESCE
parameter for the CSUSPEND TSO command.

&6863(1' '(91 �; ©'(��ª � 35,0 �; ©����ª �������; ©��ª � 6(& �; ©����ª �������; ©��ª �

Figure 5.6 Example of CSUSPEND Command
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Figure 5.7 Example of PPRCOPY SUSPEND Command
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5.5.1 CSUSPEND QUIESCE Parameter

Please refer to the following IBM documents for important information on the optional
QUIESCE parameter for the CSUSPEND TSO command:  Planning for IBM Remote Copy
(SG24-2595), DFSMS MVS V1 Remote Copy Guide and Reference (SC35-0169).

WARNING: The CSUSPEND QUIESCE option has been disabled by APAR OW15247 or
APAR OW15248. Refer to either of these APARs and the latest IBM PPRC documentation for
detailed information on the QUIESCE option. Please check with your Hitachi Data Systems
account team before using the QUIESCE option with the 9900 subsystem. If the QUIESCE
option is issued to certain volumes (e.g., active SPOOL, PAGE, or CATALOG datasets, active
SYSRES volume), the attached host(s) may enter a deadlock condition and may require a
storage control IML to correct the condition.

The QUIESCE parameter is used to modify the functionality of the CSUSPEND TSO
command. For example, if the QUIESCE parameter is specified, the pair will be quiesced and
subsequent write requests to the S-VOL will be suspended by the host until the QUIESCE
condition is released. If the QUIESCE parameter is not specified, subsequent write operations
will be rejected and write-reserved write requests will be processed. Table 5.9 lists the
requirements for using the QUIESCE parameter with ShadowImage pairs.

Table 5.9 QUIESCE Parameter Requirements for ShadowImage

3DLU 6WDWXV 48,(6&( $FFHSWHG"

6LPSOH[ 1R

3HQGLQJ 1R

'XSOH[ <HV

63�3HQG 1R

9�6SOLW 1R

6SOLW 1R

5HV\QF 1R

6XVSHQG 1R

If a ShadowImage S-VOL has more than one T-VOL, the QUIESCE parameter is effective if
at least one pair is specified. Write requests at the S-VOL will start when all QUIESCE
conditions are released. The following conditions cause the 9900 subsystem to automatically
release the QUIESCE condition:

� A CSUSPEND TSO command without the QUIESCE parameter is accepted.

� A CDELPAIR TSO command is accepted.

� A Delete, Suspend, or Split Pair command (from the Remote Console PC) is accepted.

� Subsystem power-on-reset is executed.

Note: If a ShadowImage pair is suspended because of an internal subsystem error condition, the
QUIESCE option is applied. In this case, release the QUIESCE condition by deleting the pair.

Note: ShadowImage and HRC are processed independently. The CSUSPEND/QUIESCE
command is effective for either the ShadowImage or HRC pair specified in the command.
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5.6 Resynchronizing Pairs: MODE(RESYNC) Parameter

The MODE(RESYNC) option of the CESTPAIR and PPRCOPY ESTPAIR commands is
equivalent to the ShadowImage normal resync operation (changes pair status to resync). Figure
5.8 shows an example of the CESTPAIR command with the MODE(RESYNC) parameter.
Figure 5.9 shows an example of the PPRCOPY ESTPAIR command with the
MODE(RESYNC) parameter. The CESTPAIR and PPRCOPY ESTPAIR commands must be
issued to the S-VOL, and the pair status must be split or suspend when MODE(RESYNC) is
specified.

&(673$,5 '(91 �; ©'(��ª � 35,0 �; ©����ª �������; ©��ª � 6(& �; ©����ª �������; ©��ª �

02'( �5(6<1&� 3$&( ����

Figure 5.8 Example of CESTPAIR with MODE(RESYNC) Parameter
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Figure 5.9 Example of PPRCOPY ESTPAIR with MODE(RESYNC) Parameter
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5.7 Deleting Pairs: CDELPAIR and PPRCOPY DELPAIR

The CDELPAIR and PPRCOPY DELPAIR commands are equivalent to the ShadowImage
delete pair operation (changes pair status to simplex). Figure 5.10 shows an example of the
CDELPAIR command. Figure 5.11 shows an example of the PPRCOPY DELPAIR command.
The CDELPAIR and PPRCOPY DELPAIR commands must be issued to the S-VOL.

A DELPAIR command performed when pair status is split enables the T-VOL to be accessed
by the host. A DELPAIR command performed when pair status is other than split allows non-
reserved T-VOLs to be accessed by the host. Reserved simplex volumes cannot be accessed.

WARNING: For duplex ShadowImage pairs, the S-VOL and its associated T-VOL(s) are usually
not identical, because ShadowImage update copy operations are asynchronous. Therefore, if a
pair is deleted with status other than split, the data integrity of the T-VOL cannot be
guaranteed.

&'(/3$,5 '(91 �; ©'(��ª � 35,0 �; ©����ª �������; ©��ª � 6(& �; ©����ª �������; ©��ª �

Figure 5.10 Example of TSO Delete Command

��(3$,5 -2%

�� (;(& 3*0 ,&.'6)

��6<635,17 '' 6<6287 


��''� '' 81,7 6<6'$�',63 6+5�92/ 6(5 '.'(��

��6<6,1 '' 


335&23< '(/3$,5 ''1$0(�''�� 35,�;©����ª�������;©��ª� 6(&�;©����ª�������;©��ª�

�


��

Figure 5.11 Example of ICKDSF Delete Command
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Chapter 6 Troubleshooting

6.1 General Troubleshooting

If you have a problem with the 9900 Remote Console or RMCMAIN software, please refer to
the Hitachi Lightning 9900™ Remote Console PC User’s Guide. If an HMRCF error message
is displayed on the Remote Console PC, refer to section 6.2 for a description of the HMRCF
error codes. If you need to call the Hitachi Data Systems Support Center, refer to section 6.3
for instructions.

Table 6.1 provides general troubleshooting instructions for ShadowImage operations. For
troubleshooting information on ICKDSF and TSO operations, please refer to the IBM user
documentation:  Planning for IBM Remote Copy (SG24-2595),and Remote Copy Guide and
Reference (SC35-0169).

Table 6.1 General ShadowImage Troubleshooting

(UURU &RUUHFWLYH $FWLRQ

7KH V\VWHP KDQJV� RU +05&) RSHUDWLRQV GR QRW
IXQFWLRQ SURSHUO\�

6KXW GRZQ +LWDFKL *5$3+�7UDFN EHIRUH VWDUWLQJ 50&0$,1�

0DNH VXUH DOO 6KDGRZ,PDJH UHTXLUHPHQWV DQG UHVWULFWLRQV DUH PHW�

0DNH VXUH WKH ���� VXEV\VWHP LV SRZHUHG RQ DQG IXOO\ IXQFWLRQDO �196�
FDFKH� '):�� 3OHDVH UHIHU WR WKH +LWDFKL /LJKWQLQJ ����� 8VHU DQG
5HIHUHQFH *XLGH IRU RSHUDWLRQDO DQG WURXEOHVKRRWLQJ LQIRUPDWLRQ IRU WKH
���� VXEV\VWHP�

&KHFN DOO LQSXW YDOXHV DQG SDUDPHWHUV WR PDNH VXUH \RX HQWHUHG WKH
FRUUHFW LQIRUPDWLRQ RQ WKH 5HPRWH &RQVROH 3& �H�J�� 6�92/ DQG 7�92/
,'V��

,I DQ\ FKDQQHO HQDEOH /(' LQGLFDWRUV �RQ WKH ����
FRQWURO SDQHO� DUH RII RU IODVKLQJ�

3OHDVH FDOO WKH +LWDFKL 'DWD 6\VWHPV 6XSSRUW &HQWHU IRU DVVLVWDQFH�

7KH YROXPH SDLUV DUH QRW GLVSOD\LQJ FRUUHFWO\� 0DNH VXUH WKH FRUUHFW &8 LPDJH LV VHOHFWHG�

$Q 5�6,0 ZDUQLQJ LV GLVSOD\HG RQ WKH ���� 5HPRWH
&RQVROH 3&�

/RFDWH WKH 6,0 XVLQJ WKH 50&0$,1 5�6,0 SDQHO �VHH WKH ���� 5HPRWH

&RQVROH 3& 8VHU¶V *XLGH IRU LQVWUXFWLRQV�� 5HIHU WR WKH +LWDFKL /LJKWQLQJ
����� 8VHU DQG 5HIHUHQFH *XLGH IRU D OLVWLQJ RI ���� 6,0V�

$Q +05&) HUURU PHVVDJH LV GLVSOD\HG RQ WKH
5HPRWH &RQVROH 3&�

5HIHU WR VHFWLRQ ��� IRU D GHVFULSWLRQ RI WKH +05&) HUURU FRGHV�

7KHUH LV D SUREOHP ZLWK WKH 5HPRWH &RQVROH 3& RU
+05&) UHPRWH FRQVROH VRIWZDUH�

0DNH VXUH WKH SUREOHP LV QRW WKH 3& RU /$1 KDUGZDUH RU VRIWZDUH� 7U\
UHVWDUWLQJ WKH 3& DQG UHFRQQHFWLQJ WR WKH VXEV\VWHP�
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6.2 HMRCF Error Codes

The HMRCF software displays error messages on the Remote Console PC when error
conditions occur during ShadowImage operations. The HMRCF Error List panel (see Figure
6.1) displays the ID (CU number and LDEV ID; also port, TID, and LUN) of the affected
volume and the HMRCF error code and message. Table 6.2 lists and describes the HMRCF
error codes and provides instructions for resolving each error condition.

Figure 6.1 Error List Panel

Table 6.2 HMRCF Error Codes

(UURU

&RGH 'HVFULSWLRQ &RUUHFWLYH $FWLRQ

���� $ ORFNLQJ WLPH�RXW ZDV GHWHFWHG GXULQJ DQ LQWHUQDO
SURFHVVLQJ�

$ UHWU\ PD\ UHVXOW LQ D QRUPDO WHUPLQDWLRQ� 5HWU\ DERXW ILYH
VHFRQGV ODWHU�

���� $ FRPPDQG �3DLU� 6SOLW� RU 5HVHUYH 9ROXPH� FRXOG QRW EH
FRPSOHWHG EHFDXVH LW ZDV QRW LQ WKH 603/ VWDWXV
LQWHUQDOO\�

$ UHWU\ PD\ UHVXOW LQ D QRUPDO WHUPLQDWLRQ� 5HWU\ DERXW ILYH
VHFRQGV ODWHU�

���� 7KH +05&) IHDWXUH FRXOG QRW EH XVHG� 0DNH VXUH WKH ���� VXEV\VWHP KDV WKH FRUUHFW $&3
ERDUGV DQG PLFURFRGH OHYHO IRU +05&)� WKH 693 KDV
+05&) LQVWDOOHG DQG HQDEOHG� DQG WKH 5HPRWH &RQVROH
3& KDV +05&) LQVWDOOHG DQG HQDEOHG�

���� 7KH VSHFLILHG FRPPDQG FDQQRW EH DFFHSWHG LQ WKLV
VWDWXV� �7KH FRPPDQG ZDV UHMHFWHG��

&KHFN WKH SDLU VWDWXV� DQG PDNH VXUH WKH SDLU VWDWXV LV
FRUUHFW IRU WKH GHVLUHG FRPPDQG�

���� 7KH VSHFLILHG FRPPDQG LV WUHDWHG DV DQ 123� 7KH VSHFLILHG FRPPDQG LV WUHDWHG DV DQ 123� �123
PHDQV WKDW WKH FRPPDQG FDQ HQG ZLWKRXW HUURUV EXW
H[HFXWHV QRWKLQJ��

���� 7KH QHZ SDLU FRXOG QRW EH FUHDWHG EHFDXVH D SDWK JURXS
LV VHW�

'LVFRQQHFW IURP WKH KRVW� RU FDQFHO WKH +5& SDWK�
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Table 6.2 HMRCF Error Codes (continued)

(UURU

&RGH 'HVFULSWLRQ &RUUHFWLYH $FWLRQ

���� 7KH 6SOLW FRPPDQG ZDV LVVXHG WR D SDLU LQ WKH 3686
VWDWXV�

7KH 6SOLW FRPPDQG FDQQRW EH LVVXHG EHFDXVH WKH SDLU LV
DOUHDG\ LQ WKH 3686 VWDWXV�

���� 7KH $GG 3DLU FRPPDQG ZDV LVVXHG WR WKH SDLU LQ WKH
GXSOH[ VWDWXV�

7KH $GG 3DLU FRPPDQG FDQQRW EH LVVXHG EHFDXVH WKH SDLU
LV DOUHDG\ LQ WKH GXSOH[ VWDWXV�

���� 7KH 6SOLW FRPPDQG ZLWK 4XLHVFH VSHFLILFDWLRQ ZDV
LVVXHG WR D 7�92/�

,VVXH WKH FRPPDQG ZLWKRXW VSHFLI\LQJ 4XLHVFH� RU LI LVVXH
LW ZLWK WKH 4XLHVFH VSHFLILFDWLRQ� FKDQJH WKH YROXPH WR DQ
6�92/�

���� $ FRPPDQG ZLWK WKH 35,0$ VSHFLILFDWLRQ ZDV LVVXHG WR
D 7�92/�

,VVXH WKH FRPPDQG ZLWKRXW VSHFLI\LQJ WKH 35,0$� RU LI
LVVXH LW ZLWK WKH 35,0$ VSHFLILFDWLRQ� FKDQJH WKH YROXPH WR
DQ 6�92/�

���� $ 5HVHUYH YROXPH FDQQRW EH VHW EHFDXVH D SDWK JURXS LV
VHW�

'LVFRQQHFW WKH YROXPH WR EH UHVHUYHG IURP WKH KRVW� RU
GHOHWH WKH +5& SDWK�

���� 7KH UHV\QF RU VXVSHQG SDLU FRPPDQG FDQQRW EH LVVXHG
EHFDXVH D SDWK JURXS LV VHW�

'LVFRQQHFW WKH 7�92/ IURP WKH KRVW� RU GHOHWH WKH +5&
SDWK�

���) &RPPDQG 5HMHFW� 6�92/ LV XVHG IURP +267 RU E\ +5&� 'LVFRQQHFW IURP WKH KRVW� RU FDQFHO WKH +5& SDWK�

���� $ SDLU FDQQRW EH FUHDWHG EHFDXVH WKH WUDFN IRUPDW LV
GLIIHUHQW�

0DNH VXUH WKDW WKH HPXODWLRQ W\SH RI WKH 6�92/ DQG
7�92/ LV WKH VDPH�

���� $ SDLU FDQQRW EH FUHDWHG EHFDXVH D QXPEHU RI VORWV LV
GLIIHUHQW�

0DNH VXUH WKDW WKH FDSDFLW\ RI WKH 6�92/ DQG 7�92/ LV WKH
VDPH�

���� 7KH HPXODWLRQ W\SH RI WKH VSHFLILHG 6�92/ LV QRW
VXSSRUWHG E\ 05&)�

0DNH VXUH WKDW WKH HPXODWLRQ W\SH RI WKH 6�92/ LV
VXSSRUWHG E\ WKH 05&)�

���� 7KH HPXODWLRQ W\SH RI WKH VSHFLILHG 7�92/ LV QRW
VXSSRUWHG E\ 05&)�

0DNH VXUH WKDW WKH HPXODWLRQ W\SH RI WKH 7�92/ LV
VXSSRUWHG E\ 05&)�

���� 7KH SDLU FDQQRW EH FUHDWHG� 7KH HPXODWLRQ W\SH RI WKH 6�92/ DQG 7�92/ LV QRW WKH
VDPH�

���� /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���$ /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���% /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� &RPPDQG 5HMHFW� 6�92/ DQG 7�92/ DUH XVHG IURP
+267 RU E\ +5&�

'LVFRQQHFW IURP WKH KRVW� RU FDQFHO WKH +5& SDWK�

�����
��))

/RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

�&�� $Q 6�92/ LV QRW LQVWDOOHG� 9ROXPHV ZKLFK DUH QRW LQVWDOOHG FDQQRW EH SURFHVVHG�

�&�� 7KH 6�92/ FDQQRW EH XVHG� &DOO WKH 6XSSRUW &HQWHU WR PDNH WKH 6�92/ VWDWXV QRUPDO�
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Table 6.2 HMRCF Error Codes (continued)

(UURU

&RGH 'HVFULSWLRQ &RUUHFWLYH $FWLRQ

�&�� 7KH 6�92/ LV EHLQJ IRUPDWWHG� :DLW XQWLO WKH IRUPDWWLQJ RI WKH 6�92/ FRPSOHWHV�

�&�� 7KH 7�92/ LV QRW LQVWDOOHG� 9ROXPHV ZKLFK DUH QRW LQVWDOOHG FDQQRW EH SURFHVVHG�

�&�� 7KH 7�92/ FDQQRW EH XVHG� &DOO WKH 6XSSRUW &HQWHU WR PDNH WKH 6�92/ VWDWXV QRUPDO�

�&�� 7KH 7�92/ LV EHLQJ IRUPDWWHG� :DLW XQWLO WKH IRUPDWWLQJ RI WKH 7�92/ FRPSOHWHV�

�&�� 7KH YROXPH WR EH 5HVHUYHG LV QRW LQVWDOOHG� 9ROXPHV ZKLFK DUH QRW LQVWDOOHG FDQQRW EH SURFHVVHG�

�&�� 7KH YROXPH WR EH 5HVHUYHG FDQQRW EH XVHG� &DOO WKH 6XSSRUW &HQWHU WR PDNH WKH YROXPH VWDWXV QRUPDO�

�&�� 7KH YROXPH WR EH 5HVHUYHG LV EHLQJ IRUPDWWHG� :DLW XQWLO WKH IRUPDWWLQJ RI WKH YROXPH FRPSOHWHV�

���� /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� 7KH QXPEHU RI 05&) SDLUV H[FHHGHG WKH PD[LPXP� 'HOHWH VRPH RI WKH SDLUV�

���� /RJLFDO FRQWUDGLFWLRQ� &DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� 7KH QXPEHU RI WKH YROXPH VSHFLILHG WR EH D 5HVHUYH
YROXPH KDV DOUHDG\ EHHQ XVHG IRU D 5HVHUYH YROXPH�

&KDQJH WKH YROXPH QXPEHU IRU VSHFLI\LQJ D 5HVHUYH
YROXPH�

���� 7KH QXPEHU RI WKH YROXPH VSHFLILHG WR EH D 5HVHUYH
YROXPH KDV DOUHDG\ EHHQ XVHG IRU D SULPDU\ 05&)
YROXPH�

&KDQJH WKH YROXPH QXPEHU IRU VSHFLI\LQJ D 5HVHUYH
YROXPH�

���� 7KH QXPEHU RI WKH YROXPH VSHFLILHG WR EH D 5HVHUYH
YROXPH KDV DOUHDG\ EHHQ XVHG IRU D KLHUDUFKLFDO FRQWURO
SULPDU\ YROXPH�

&KDQJH WKH YROXPH QXPEHU IRU VSHFLI\LQJ D 5HVHUYH
YROXPH�

���� 7KH QXPEHU RI WKH YROXPH VSHFLILHG WR EH D 5HVHUYH
YROXPH KDV DOUHDG\ EHHQ XVHG IRU D KLHUDUFKLFDO FRQWURO
GHVWLQDWLRQ YROXPH�

&KDQJH WKH YROXPH QXPEHU IRU VSHFLI\LQJ D 5HVHUYH
YROXPH�

���� 7KH YROXPH VSHFLILHG WR EH D 5HVHUYH YROXPH LV QRW VHW
DV D 5HVHUYH YROXPH�

&KHFN WKH YROXPH VWDWXV�

���� 7KH YROXPH FDQ DSSURSULDWHO\ EH DOORFDWHG DV D 7�92/
GRHV QRW H[LVW DPRQJ 5HVHUYH YROXPHV�

'HOHWH DQ\ 5HVHUYH YROXPH ZKLFK FDQ EH DOORFDWHG DV D 7�
92/�

���� $ 5HVHUYH YROXPH FDQQRW EH VHW EHFDXVH WKH PD[�
QXPEHU RI 5HVHUYH YROXPHV ZDV H[FHHGHG�

'HOHWH DQ\ RI WKH 5HVHUYH YROXPHV

���( 7KH 5HVHUYH YROXPH LWVHOI GRHV QRW H[LVW LQ WKH V\VWHP� 6HW RQH RU PRUH 5HVHUYH YROXPHV�

���( 6�92/ LV XVHG DV VRXUFH YROXPH IRU +,+60� &RQILUP D PDWFKLQJ FRQGLWLRQ�

���) 6�92/ LV XVHG DV GHVWLQDWLRQ YROXPH IRU +,+60� &RQILUP D PDWFKLQJ FRQGLWLRQ�
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Table 6.2 HMRCF Error Codes (continued)

(UURU

&RGH 'HVFULSWLRQ &RUUHFWLYH $FWLRQ

���� 7KH VSHFLILHG 6�92/ QXPEHU GRHV QRW H[LVW� 5HWU\ DIWHU UHIUHVKLQJ WKH VFUHHQ�

���� 7KH VSHFLILHG 6�92/ KDV EHHQ VHW DV D 5HVHUYH YROXPH� &KHFN WKH SDLU VWDWXV�

���� 1R PRUH SDLU FDQ EH FUHDWHG IRU WKH VSHFLILHG 6�92/� 'HOHWH DQ\ RI WKH SDLUV IRUPHG E\ WKH 6�92/�

���� 7KH VSHFLILHG 6�92/ LV QRW UHDOO\ DQ 6�92/� &KHFN WKH SDLU VWDWXV�

���� 7KH VSHFLILHG 6�92/ KDV EHHQ VHW DV DQ 05&) 7�92/� &KHFN WKH SDLU VWDWXV�

���� 7KH VSHFLILHG 6�92/ KDV EHHQ VHW DV D +2'0 0�92/�
�'LVSOD\HG RQO\ LI +2'0 LV LQVWDOOHG��

'HOHWH WKH +2'0 SDLU�

���$ 7KH 3DLUUHV\QF FRPPDQG ZDV LVVXHG WR D GHYLFH LQ WKH
603/ VWDWXV�

&KHFN WKH SDLU VWDWXV�

���( $ QHZ SDLU ZDV FUHDWHG ZLWK DQ 6�92/ IRUPLQJ WKH +5&
FRRSHUDWLRQ SDWWHUQ�

3ODFH WKH +05&) SDLU LQ WKH 603/ VWDWXV� RU SODFH WKH
+5& SDLU ZKLFK XVHV WKH 05&) 7�92/ DV DQ 6�92/ LQ WKH
603/ VWDWXV�

���) $ SDLU VWDWXV FDQQRW EH FKDQJHG WR IRUP WKH +5&
FRRSHUDWLRQ SDWWHUQ�

3ODFH WKH +5& SDLU ZKLFK XVHV WKH 05&) 7�92/ DV DQ 6�
92/ LQ WKH 368( RU 603/ VWDWXV�

���� 7KH VSHFLILHG 7�92/ GRHV QRW H[LVW� 6HW RQH RU PRUH 5HVHUYH YROXPHV�

���� 7�92/ LV XVHG DV GHVWLQDWLRQ YROXPH IRU +,+60� &RQILUPV D PDWFKLQJ FRQGLWLRQ�

���� 7KH VSHFLILHG 7�92/ QXPEHU KDV DOUHDG\ EHHQ XVHG DV
WKDW RI D 7�92/�

&KHFN WKH SDLU VWDWXV�

���� 7KH VSHFLILHG 7�92/ LV QRW DQ 05&) 7�92/� &KHFN WKH SDLU VWDWXV�

���� 7KH VSHFLILHG VHFRQGDU\ YROXPH LV EHLQJ XVHG DV DQ
+5& 0�92/�

'HOHWH WKH +5& SDLU�

���� 7KH VSHFLILHG VHFRQGDU\ YROXPH LV EHLQJ XVHG DV DQ
+5& 5�92/�

'HOHWH WKH +5& SDLU�

���� 7KH VSHFLILHG VHFRQGDU\ YROXPH LV EHLQJ XVHG DV D
+2'0 0�92/�

'HOHWH WKH +2'0 SDLU�

���$ 7KH VSHFLILHG VHFRQGDU\ YROXPH LV EHLQJ XVHG DV DQ
05&) 6�92/�

&KHFN WKH SDLU VWDWXV�

���% 7�92/ LV XVHG DV VRXUFH YROXPH IRU +,+60� &RQILUP D PDWFKLQJ FRQGLWLRQ�

���& 7KH YROXPH VSHFLILHG DV D 5HVHUYH YROXPH LV EHLQJ XVHG
DV D +2'0 0�92/� �'LVSOD\HG RQO\ LI +2'0 LV
LQVWDOOHG��

'HOHWH WKH +2'0 SDLU�

���' 7KH YROXPH VSHFLILHG DV D 5HVHUYH YROXPH LV EHLQJ XVHG
DV D +2'0 5�92/� �'LVSOD\HG RQO\ LI +2'0 LV
LQVWDOOHG��

'HOHWH WKH +2'0 SDLU�

���( 7KH YROXPH VSHFLILHG DV D 5HVHUYH YROXPH LV EHLQJ XVHG
DV DQ +5& 0�92/�

'HOHWH WKH +5& SDLU�

���) 7KH YROXPH VSHFLILHG DV D 5HVHUYH YROXPH LV EHLQJ XVHG
DV DQ +5& 5�92/�

'HOHWH WKH +5& SDLU�
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Table 6.2 HMRCF Error Codes (continued)

(UURU

&RGH 'HVFULSWLRQ &RUUHFWLYH $FWLRQ

���� 7KH VSHFLILHG 6�92/ DQG 7�92/ DUH QRW DQ +05&) SDLU� &KHFN WKH SDLU VWDWXV�

���� 7KH YROXPH QXPEHUV RI WKH VSHFLILHG 6�92/ DQG 7�92/
DUH WKH VDPH�

5HWU\ DIWHU UHIUHVKLQJ WKH VFUHHQ�

���� 7KH VWDWXV PRGH VSHFLILFDWLRQ �VWDWXV PRGHF� LQ WKH
6WDWXV &KHFN FRPPDQG LV LQFRUUHFW�

&DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� 7KH VWDWXV FODVVLILFDWLRQ �VWDWXVLQGF� LQ WKH 6WDWXV &KHFN
FRPPDQG LV LQFRUUHFW�

&DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� 7KH &8 QXPEHU VSHFLILHG E\ WKH 6WDWXV &KHFN FRPPDQG
�YROXPH VWDWXV� GRHV QRW H[LVW�

&DOO WKH 6XSSRUW &HQWHU IRU DVVLVWDQFH�

���� 9ROXPH ZDV XVHG IRU UHVHUYH YROXPH RI +,+60� &KHFN WKH YROXPH� RU FDQFHO WKH UHVHUYH YROXPH RI
+,+60�

���� 6�92/ ZDV XVHG IRU UHVHUYH YROXPH RI +,+60� &KHFN WKH 6�92/� RU FDQFHO WKH UHVHUYH YROXPH RI +,+60�

���� 7�92/ ZDV XVHG IRU UHVHUYH YROXPH RI +,+60� &KHFN WKH 7�92/� RU FDQFHO WKH UHVHUYH YROXPH RI +,+60�

���� 6�92/ LV XVHG DV VRXUFH YROXPH IRU +,+60� &RQILUP D PDWFKLQJ FRQGLWLRQ�

���� 5HTXHVW FRXOG QRW EH DFFHSWHG EHFDXVH VWDWXV RI SDLU
ZKR VKDUHG ZLWK 6�92/ ZDV 5HYHUVH�FRS\�

&RQILUP D PDWFKLQJ FRQGLWLRQ�

���� 5HYHUVH�&RS\ FRXOG QRW EH DFFHSWHG EHFDXVH SDLU VWDWXV
ZDV QRW 6SOLW�

&RQILUP D PDWFKLQJ FRQGLWLRQ�

���$ 5HYHUVH�FRS\ FRXOG QRW EH DFFHSWHG EHFDXVH 6�92/
ZDV VKDUHG ZLWK +5& 0�92/ ZKRVH VWDWXV ZDV QRW
6XVSHQG�

&RQILUP D PDWFKLQJ FRQGLWLRQ�

���% 5HYHUVH�FRS\ FRXOG QRW EH DFFHSWHG EHFDXVH 6�92/
ZDV VKDUHG ZLWK +5& 5�92/ ZKRVH VWDWXV ZDV QRW
6XVSHQG�

&RQILUP D PDWFKLQJ FRQGLWLRQ�

���& 5HYHUVH�FRS\ FRXOG QRW EH DFFHSWHG EHFDXVH 7�92/
ZDV VKDUHG ZLWK +5& 0�92/�

&RQILUP D PDWFKLQJ FRQGLWLRQ�
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6.3 Calling the Hitachi Data Systems Support Center

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 messages and/or codes 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

� Hitachi Data Systems Europe
Contact Hitachi Data Systems Local Support

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

ACP array control processor

CU control unit (logical control unit)
CVS Custom Volume Size (also called Virtual LVI)

DASD direct-access storage device
DCR Dynamic Cache Residency (also called FlashAccess)
DFW DASD fast write
DKA disk adapter

ESCON Enterprise System Connection (IBM trademark for optical channels)

GT Hitachi GRAPH-Track™

HMBR Hitachi Multiplatform Backup/Restore
HMRCF Hitachi Multiple RAID Coupling Feature (also called ShadowImage)
HODM Hitachi Online Data Migration
HOMRCF Hitachi Open Multiple RAID Coupling Feature (also called Open

ShadowImage)
HORC Hitachi Open Remote Copy
HRC Hitachi Remote Copy

LAN local-area network
LDEV logical device
LVI logical volume image

MRCF Multiple RAID Coupling Feature

NVS nonvolatile storage

PC personal computer
PDEV physical device

RAID redundant array of independent disks
RMCMAIN Remote Console Main
R-SIM remote service information message

SIM service information message
SM shared memory
S-VOL source volume
SVP service processor

T-VOL target volume
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Index

A
add operation, 9
Add Pair Dialog panel, 34
adding new pairs, 34–35

using PPRC, 55

C
calling customer support, 69
CARE software solutions, 2
Concurrent Copy, 3
customer support, 69
CVS, 25

D
DCR, 25
delete operation, 17
Delete Volume Pair panel, 45
deleting pairs, 45–46

using PPRC, 61
DELPAIR (PPRC command), 61
DEVSERV commands, 54, 56
displaying pair status, 36

using PPRC, 56
duplex (status), 19

E
error codes, 64–68
Error List panel, 64
ESTPAIR (PPRC command), 55
ESTPAIR MODE(RESYNC), 60
Extended Remote Copy (XRC), 3

F
FlashAccess, 25

H
history of operations, 37–38
Hitachi Data Systems Support Center, 69
Hitachi Online Data Migration (HODM), 25
HMRCF software, 7

installing, 22
HODM, 25
HRC, 2

sharing volumes with HMRCF, 25–27, 25–27

I
ICKDSF commands. See PPRC commands
initial copy operation, 9
installation

software, 22

L
LDEV Security, 25
license keys, 21

N
NanoCopy, 2

O
Open ShadowImage, 1
operations

add, 9, 34–35
delete, 17, 45–46
preparing for, 24
quick resync, 12–15
quick split, 11
reserve, 9, 32
reset reserve, 9, 33
resync, 12–15, 42–43
reverse resync, 12–15, 42–43
split, 11, 39–41
starting, 28
steady split, 11
suspend, 16, 44

Option Product panel, 23

P
pair status, 18–19

displaying, 36
Pair Status Display panel, 36
pending (status), 19
PPRC commands

DELPAIR, 61
ESTPAIR, 55
ESTPAIR MODE(RESYNC), 60
HRC and HMRCF operability, 53
parameters, 48–51
QUERY, 56
requirements, 47
restrictions, 52
SUSPEND, 58

PSF commands, 54

Q
QUERY (PPRC command), 56
quick resync operation, 12–15
quick split operation, 11
QUIESCE option for CSUSPEND, 59

R
Remote Console PC, 7
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reserve attribute, 9
resetting, 33
setting, 32

Reset Reserve Attribute panel, 33
resync (status), 19
Resynchronize Volume Pair panel, 42
resynchronizing pairs, 12–15, 42–43

using PPRC, 60
resync-R (status), 19
reverse resynchronizing pairs, 12–15, 42–43

S

Set Reserve Attribute panel, 32
ShadowImage

adding pairs, 34–35
combining with other features, 25
components, 5–7
deleting pairs, 45–46
history of operations, 37–38
initial copy operation, 9
operations, 9–17
pair status, 18–19
preparing for operations, 24
requirements, 8
resynchronizing pairs, 42–43
reverse resynchronizing pairs, 42–43
sharing volumes with HRC, 25–27, 25–27
splitting pairs, 39–41
starting operations, 28
suspending pairs, 44
system requirements, 21
update copy operation, 10

shared HMRCF/HRC volumes, 25–27
simplex (status), 19
software installation, 22
split (status), 19
split operation, 11
Split Volume Pair panel, 39
splitting pairs, 39–41

using PPRC, 58
SP-pending (status), 19
status, 18–19

displaying, 36
Status & History panel, 37
steady split operation, 11
Support Center, 69
SUSPEND (PPRC command), 58
suspend operation, 16
Suspend Volume Pair panel, 44
suspended (status), 19
suspending pairs, 44
system requirements, 21

T

technical support, 69
troubleshooting, 63
TSO commands. See PPRC commands

U

update copy operation, 10

V

Virtual LVI, 25
V-split (status), 19

X

XRC, 3
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