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Preface

The Hitachi Command Control Interface (CCI) User and Reference Guide describes and
provides instructions for installing and using the CCI software with the Lightning 9900™
subsystem. The CCI software enables the user to issue Hitachi Open Remote Copy (HORC)
and/or Open ShadowImage (HOMRCF) commands to the 9900 subsystem from the open-
systems host (UNIX®-based or PC server). This document assumes that:

� the user has a background in data processing and understands disk subsystems and their
basic functions,

� the user is familiar with the Hitachi Lightning 9900™ RAID subsystem,

� the user is familiar with the UNIX® and/or PC server operating system, and

� the user is familiar with the functionality of the HORC and Open ShadowImage
(HOMRCF) features. For detailed information on HORC operations, please refer to the
Hitachi Open Remote Copy (HORC) User and Reference Guide (MK-90RD010). For
detailed information on HOMRCF operations, please refer to the Hitachi Open
ShadowImage (HOMRCF) User’s Guide (MK-90RD031).

For further information on the 9900 subsystem, please refer to the Hitachi Lightning 9900™
User and Reference Guide (MK-90RD008), or contact your Hitachi Data Systems account
team. The Hitachi Data Systems worldwide web site (http://www.hds.com) also provides
information on the 9900 subsystem and its features and options.

Note: The use of the CCI 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 Command Control Interface (CCI)

The licensed Hitachi Command Control Interface (CCI) software product enables you to
perform Hitachi Open Remote Copy (HORC) and Hitachi Open ShadowImage (HOMRCF)
operations on the Hitachi Lightning 9900™ subsystem by issuing commands from the open-
systems host to the 9900 subsystem. The CCI software interfaces with the system software and
high-availability (HA) software on the open-systems host as well as the HORC/HOMRCF
software on the 9900 subsystem. CCI provides failover and operation commands which
support mutual hot standby in conjunction with industry-standard failover products (e.g.,
MC/ServiceGuard, FirstWatch®, HACMP). CCI also supports a scripting function for defining
multiple HORC/HOMRCF operations in a script (or text) file. Using CCI scripting, you can set
up and execute a large number of HORC and/or HOMRCF commands in a short period of time
while integrating host-based high-availability control over remote copy operations.

HORC operations (see section 1.2) involve the primary (main) subsystems and the secondary
(remote) subsystems. The primary subsystems contain the HORC primary volumes (P-VOLs),
which are the original data volumes. The secondary subsystems contain the HORC secondary
volumes (S-VOLs), which are the synchronous or asynchronous copies of the P-VOLs. When
HORC is performed using CCI, you need to reserve and configure one volume on each
subsystem as the CCI command device. HORC supports operations between 9900 subsystems
and also between 9900 and 7700E subsystems.

Open ShadowImage (HOMRCF) operations (see section 1.3) involve primary and secondary
volumes within one subsystem. The HOMRCF P-VOLs contain the original data, and the
S-VOLs are the internal duplicate volumes. HOMRCF allows up to nine S-VOLs to be created
for each P-VOL. Each S-VOL is paired with the P-VOL independently, allowing each S-VOL
to be maintained as an independent copy set.

Note: The use of the CCI 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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1.2 Hitachi Open Remote Copy (HORC)

The Hitachi Open Remote Copy (HORC) feature enables you to create and maintain remote
copies of the data stored on the 9900 (and 7700E) subsystem for data backup and disaster
recovery purposes. HORC operations can be performed across distances of up to 43 km (27
miles) using standard ESCON® support. Long-distance HORC solutions are provided, based
on user requirements and workload characteristics, using approved channel extenders and
communication lines.

HORC operations can be performed using the Hitachi Command Control Interface (CCI)
software on the UNIX®/PC server host, or the licensed HORC software on the Remote Console
PC. The CCI software on the UNIX®/PC server displays HORC information and allows you to
perform HORC operations from the UNIX® command line or via a script file. The CCI
software interfaces with the 9900 (and 7700E) subsystem through a dedicated LU called a
command device. The HORC remote console software also displays HORC information and
allows you to perform HORC operations via a Windows®-based GUI.

HORC can be used in conjunction with Open ShadowImage to maintain multiple copies of
critical data at your primary and/or secondary (remote) sites. The CARE Copy suite and the
Hitachi NanoCopy™ solution include both Remote Copy and ShadowImage for maximum
flexibility in data backup and duplication activities.

This user’s guide does not cover HORC operations from the 9900 Remote Console PC. For
information and instructions on performing HORC remote console operations, please refer to
the Hitachi Open Remote Copy (HORC) User and Reference Guide (MK-90RD010).

1.3 Hitachi Open ShadowImage (HOMRCF)

The Hitachi Open ShadowImage data duplication feature enables you to set up and maintain
multiple copies of logical volumes within the same 9900 subsystem. The RAID-protected
Open ShadowImage duplicates are created and maintained at hardware speeds. Open
ShadowImage operations for UNIX®/PC server-based data can be performed using either the
Hitachi Command Control Interface (CCI) software on the UNIX®/PC server host, or the
licensed Hitachi Open Multiple RAID Coupling Feature (HOMRCF) software on the 9900
Remote Console PC.

The Hitachi CCI software on the UNIX®/PC server displays Open ShadowImage information
and allows you to perform Open ShadowImage operations by issuing commands from the
UNIX® command line or by executing a script file. The CCI software interfaces with the 9900
subsystem through a dedicated LU called a command device. The HOMRCF remote console
software also displays Open ShadowImage information and allows you to perform Open
ShadowImage operations using a Windows®-based GUI. The HOMRCF software interfaces
with the 9900 subsystem via its service processor (SVP).
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Open ShadowImage can be used in conjunction with Hitachi Open Remote Copy (HORC) to
maintain multiple copies of critical data at your primary and/or secondary (remote) sites. The
CARE Copy suite and the Hitachi NanoCopy™ solution include both ShadowImage and
Remote Copy for maximum flexibility in data backup and duplication activities.

This user’s guide does not cover HOMRCF operations from the 9900 Remote Console PC. For
information and instructions on performing HOMRCF remote console operations, please refer
to the Hitachi Open ShadowImage (HOMRCF) User’s Guide (MK-90RD031).

1.4 Hitachi Multiplatform Backup/Restore (HMBR)

The Hitachi Multiplatform Backup/Restore (HMBR) feature can also be used in conjunction
with the HORC and HOMRCF features to provide S/390®-based backup of HORC/HOMRCF
volumes. HMBR operations should be configured to back up the HOMRCF/HORC primary
volumes (P-VOLs), since the secondary volumes (S-VOLs) are not available to hosts (except
when the pair has been split/suspended). If you need to perform HMBR operations on S-VOLs,
you must split or suspend the pairs first to allow host access.

1.5 HARBOR File-Level Backup/Restore

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

� A host component on MVS,

� Integrated clients for desktops and servers,

� LAN-based distributed storage servers,

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

� Transparent network support.

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

CCI allows you to perform HORC and HOMRCF operations by issuing HORC and HOMRCF
commands from the UNIX®/PC server host to the 9900 subsystem. HORC and HOMRCF
operations are nondisruptive and allow the primary volume of each volume pair to remain
online to all hosts for both read and write operations. Once established, HORC and HOMRCF
operations continue unattended to provide continuous data backup.

This document covers the requirements for using HORC and HOMRCF in HA configurations.
UNIX®/PC servers in HA configurations normally support disk duplicating functions to
enhance disk reliability (e.g., mirroring provided by the LVM or device driver, RAID5 or
equivalent function provided by the LVM). UNIX®/PC servers also feature hot standby and
mutual hot standby functions in case of failures on the server side. However, mutual hot
standby for disaster recovery has not yet been achieved, since it requires the remote mirroring
function.

HORC supports the remote mirroring function, linkage function with the failover switch, and
remote backup operation among servers, all of which are required by UNIX®/PC servers in HA
configurations for disaster recovery. For detailed information on HORC operations, please
refer to the Hitachi Lightning 9900™ Hitachi Open Remote Copy (HORC) User and Reference
Guide (MK-90RD010).

HOMRCF (Open ShadowImage) supports the mirroring function within a subsystem. For
detailed information on HOMRCF operations, please refer to the Hitachi Lightning 9900™
Open ShadowImage (HOMRCF) User’s Guide (MK-90RD031).
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2.1 Features of Paired Volumes

The logical volumes, which have been handled independently by server machines, can be
combined or separated in a pair being handled uniformly by the HORC and/or HOMRCF
pairing function. HORC and HOMRCF regard those two volumes to be combined or separated
as unique paired logical volume used by the servers. It is possible to handle paired volumes as
groups by grouping them in units of server software or in units of database and its attribute.

Oradb
Special files

A and B

Server A

Special files
C and D

Server B

Oradb

Group name: oradb

Paired logical volume

Volume A Volume COradb1

Paired logical volume

Volume B Volume DOradb2

Special files
C and D

Server C

Oradb

Local volume space of server A

Figure 2.1 Concept of Paired Volumes

Addressing paired logical volumes:  The correspondences between the paired logical
volumes and physical volumes are defined by users by describing any intended paired logical
volume names and group names in the configuration definition file of each server. It is possible
to define a server for the paired logical volumes in units of group name. Each paired logical
volume must belong to a group in order to determine the corresponding server.

Specification of volumes by commands:  Volume names to be specified by the HORC
commands must be given using the paired logical volume names or the group names.
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2.1.1 HOMRCF Duplicated Mirroring

Duplicated mirroring of a single primary volume is possible when the HOMRCF feature is
used. The duplicated mirror volumes of the P-VOL are expressed as virtual volumes using the
mirror descriptors (MU#0-2) in the configuration definition file as shown below.

Group name: oradb

Paired logical volume

Volume COradb1

Paired logical volume

Volume DOradb2

Volume A

Volume B

Group name: oradb-1

Paired logical volume

Volume EOradb1-1

Paired logical volume

Volume FOradb1-2

Group name: oradb-2

Paired logical volume

Volume GOradb2-1

Paired logical volume

Volume HOradb2-2

Volume A

MU# 1

Volume B

MU# 1

Volume A

MU#  0

Volume B

MU#  0

Volume A

MU#  2

Volume B

MU#  2

Figure 2.2 HOMRCF Duplicated Mirrors
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2.1.2 HOMRCF Cascading Pairs

HOMRCF provides a cascading function for the HOMRCF S-VOL. The cascading mirrors of
the S-VOL are expressed as virtual volumes using the mirror descriptors (MU#1-2) in the
configuration definition file as shown below. The MU#0 of a mirror descriptor is used for
connection of the S-VOL.

Group name: oradb

Volume A
P-VOL

Volume B
P-VOL

MU#0

Volume C

S-VOL

Oradb1

Volume D

S-VOL

Oradb2

Volume A

P-VOL
MU#  1

Volume B

P-VOL
MU#  1

Volume E

S-VOL

Oradb11

Volume F

S-VOL

Oradb21

Volume C

P-VOL
MU# 1

Volume D

P-VOL
MU#  1

Group name: oradb1

Volume G

S-VOL

Oradb21

Volume H

S-VOL

Oradb22

Volume C

P-VOL
MU# 2

Volume D

P-VOL
MU#  2

Group name: oradb2

MU#  2

MU# 0

MU#0

MU#0

MU#0

MU#0

MU#0

Figure 2.3 HOMRCF Cascade Volume Pairs

Restrictions for HOMRCF cascading volumes:

� Pair creation of SVOL (oradb1) can only be performed after the pair creation of S/PVOL
(oradb). If pair creation of SVOL (oradb1) is performed at the SMPL or PSUS state of
S/PVOL (oradb), paircreate will be rejected with EX_CMDRJE or EX_CMDIOE.

PVOL S/P
VOL

SVOL

SVOL

oradb oradb1

oradb2

1

2
00



Hitachi Lightning 9900� Command Control Interface (CCI) User and Reference Guide 9

� Pair splitting of SVOL (oradb1) can only be performed after the SMPL or PSUS state
condition of  S/PVOL (oradb), due to HOMRCF asynchronous copy. If the pair splitting of
SVOL (oradb1) is performed at the COPY or PAIR state of S/PVOL (oradb), the pairsplit
command will be rejected with EX_CMDRJE or EX_CMDIOE.

PVOL S/P
VOL

SVOL

SVOL

oradb oradb1

oradb2

1

2
00

� Pair restore (resync from SVOL (oradb1) to S/PVOL) can only be performed at the state
condition of SVOL (oradb) and another PVOL (oradb2) on the S/PVOL are SMPL or
PSUS. If the pair restore of SVOL (oradb1) is performed at the COPY or PAIR state of
S/PVOL (oradb or oradb2), the pairresync (-restore option) command will be rejected with
EX_CMDRJE or EX_CMDIOE.

PVOL S/P
VOL

SVOL

SVOL

oradb oradb1

oradb2

1

2
00

Restriction for HORC/HOMRCF cascading volumes:

� Pair restore (resynchronization from SVOL (oradb1) to S/PVOL) can only be performed
when the HORC VOL (oradb) is SMPL, and another PVOL (oradb2) on the S/PVOL is
SMPL or PSUS. If pairresync of S-VOL (oradb1) is performed when the S/PVOL (oradb
or oradb2) is in any other state, the pairresync (-restore option) command will be rejected
with EX_CMDRJE or EX_CMDIOE.

SMPL
or

PVOL
S/P
VOL

SVOL

SVOL

oradb oradb1

oradb2

0

1
HORCHORC
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2.2 Overview of CCI HORC Operations

CCI HORC operates in conjunction with the software on the UNIX®/PC servers and the 9900
(and 7700E) HORC functions. The CCI software provides failover and other functions such as
backup commands to allow mutual hot standby in cooperation with the failover product on the
UNIX®/PC server (e.g., MC/ServiceGuard, FirstWatch®, HACMP). For the proper
maintenance of HORC operations, it is important to find failures in paired volumes, recover
the volumes from the failure as soon as possible, and continue operation in the original system.

Note: For detailed information on the operational requirements for HORC, please refer to the
Hitachi Lightning 9900™ HORC User and Reference Guide (MK-90RD010).

2.2.1 HORC Takeover Commands

Figure 2.4 illustrates the server failover system configuration. When a server software error or
a node error is detected, the operation of the failover software causes the Cluster Manager
(CM) to monitor server programs, and causes the CM of the standby node to automatically
activate the HA control script of the corresponding server program. The HA control script
usually contains the database recovery procedures, server program activation procedures, and
other procedures. The takeover commands provided by HORC are activated by the control HA
script and execute the control needed for failover of the server.

Script Script

HORCM
(CCI)

HORCM
(CCI)

Primary/
secondary

volume

Secondary/
primary
volume

 9900

 Host A   Host B

Splitting
paired
volume

Server
(Active )

Server
(standby)

CM CM

Command deviceCommand device

9900

Swapping

Figure 2.4 Server Failover System Configuration
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In a high availability (HA) environment, a package is a group of applications that are scripted
to run on the secondary host in the event of a primary host failure. When using the HA
software (e.g., MC/ServiceGuard), the package can be transferred to the standby node as an
operation executed by the system administrator (see Figure 2.5). However, if the operation is
performed in an environment in which HORC is used, the volume is switched from primary to
secondary as if an error has occurred, even though data consistency is assured. When returning
the package to the current node, it is necessary to copy the secondary volume data into the
primary volume, and this operation can take as much time as the initial copy operation for the
pair. In actual operation, no package can be transferred when HORC is used. The secondary
package is switched to the primary package, and vice versa, when the primary volume is
switched to the secondary volume. Therefore, the primary and secondary HORC volumes
should be switched depending on the package state.

Primary

Secondary

Secondary

Primary

ActiveStandby S Æ A Standby

Figure 2.5 Package Transfer on High Availability (HA) Software
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2.2.2 HORC Remote Commands

Figure 2.6 illustrates a HORC remote configuration. The HORC remote commands support a
function which links the system operation for the purpose of volume backup among UNIX®

servers with the operation management of the server system. The HORC remote pair
commands are also used to copy volumes in the failover configuration of the servers and to
recover the volumes after the takeover.

� Pair creation command:  Creates a new volume pair. Volume pairs can be created in
units of volume or group.

� Pair splitting command:  Splits a volume pair and allows read and write access to the
secondary volume.

� Pair resynchronization command:  Resynchronizes a split volume pair based on the
primary volume. The primary volume remains accessible during resynchronization.

– Swaps(p) option (HORC only). Swaps volume from the SVOL(PVOL) to
PVOL(SVOL) at suspending state on the SVOL(PVOL) side and resynchronizes the
NEW_SVOL based on the NEW_PVOL. At the result of this operation, the volume
attributes of own host (local host) become the attributes for the NEW_PVOL(SVOL).

� Event waiting command:  Used to wait for completion of volume pair creation or
resynchronization and to check the pair status.

� Pair status display and configuration confirmation command:  Displays the pair status
and configuration of the volume pairs, used for checking the completion of pair creation or
pair resynchronization.

Commands Commands

HORCM
(CCI)

HORCM
(CCI)

Host  A Host  B

Server
software

Server
software

Operation
Management

Operation
Management

Primary/
secondary

volume

Secondary/
primary
volume

9900

Pair
generation

and
re-sync

Pair
splitting

Command device Command device

9900

Figure 2.6 HORC Remote System Configuration
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2.2.3 HORC Local Commands

Figure 2.7 illustrates a HORC local configuration. The HORC local commands support a
function which links the system operation for the purpose of volume backup among UNIX®

servers with the operation management of the server system. The HORC local commands
perform the same functions as the remote commands only within one 9900 subsystem instead
of between two 9900 subsystems (or between 9900 and 7700E subsystems).

Commands Commands

HORCM
(CCI)

HORCM
(CCI)

Host  A   Host  B

Server
software

Server
software

Operation
Management

Operation
Management

Primary/
secondary

volume

Secondary/
primary
volume

9900 Subsystem

Pair generation and re-synchronization

Pair splitting

Command
device

Figure 2.7 HORC Local System Configuration
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2.3 Overview of CCI HOMRCF Operations

Figure 2.8 illustrates the HOMRCF configuration. The HOMRCF commands support a
function which links the system operation for the purpose of volume backup among UNIX®

servers with the operation management of the server system. For detailed information on the
operational requirements for HOMRCF, please refer to the Hitachi Lightning 9900™ Open
ShadowImage (HOMRCF) User’s Guide (MK-90RD031).

� Pair creation command:  Creates a new volume pair. Volume pairs can be created in
units of volume or group.

� Pair splitting command:  Splits a volume pair and allows read and write access to the
secondary volume.

� Pair resynchronization command:  Resynchronizes a split volume pair based on the
primary volume. The primary volume remains accessible during resynchronization.

– Restore option:  Resynchronizes a split pair based on the secondary volume (reverse
resync). The primary volume is not accessible during resync with restore option.

� Event waiting command:  Used to wait for completion of volume pair creation or
resynchronization and to check the pair status.

� Pair status display and configuration confirmation command:  Displays the pair status
and configuration of the volume pairs, used for checking the completion of pair creation or
pair resynchronization.

Commands Commands

HORCM
(CCI)

HORCM
(CCI)

Host  A Host  B

Server
software

Server
software

Operation
Management

Operation
Management

Primary/
secondary

volume

Secondary/
primary
volume

9900 Subsystem

Pair generation and re-synchronization

Pair splitting

Command device

Figure 2.8 HOMRCF System Configuration
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2.4 HORC/HOMRCF Volumes

HORC commands allow you to create volume pairs consisting of one primary volume
(P-VOL) and one secondary volume (S-VOL). The HORC P-VOL and S-VOL can be in
different subsystems. HORC provides synchronous and asynchronous copy modes. HORC
Asynchronous can only be used between separate subsystems (not within one subsystem). For
detailed information on HORC and HOMRCF volumes, please refer to the Hitachi Lightning
9900™ HORC User and Reference Guide (MK-90RD010) and the Hitachi Lightning 9900™
Open ShadowImage (HOMRCF) User’s Guide (MK-90RD031).

HOMRCF commands allow you to create volume pairs consisting of one P-VOL and up to
nine S-VOLs using the HOMRCF cascade function. HOMRCF pairs are contained within the
same  subsystem and are maintained using asynchronous update copy operations.

Each volume pair that you want to create must be registered in the CCI configuration file.
HOMRCF volume pairs must include an MU (mirrored unit) number assigned to the S-VOL.
The MU number indicates that the pair is an HOMRCF pair and not a HORC pair. Once the
correspondence between the paired logical volumes has been defined in the HORCM_DEV
section of the configuration file, you can use the configuration file to group the paired volumes
into volume groups that can be managed by the host operating system’s LVM (logical volume
manager).

The host’s LVM allows you to manage the HORC/HOMRCF volumes as individual volumes
or by volume group. HORC/HOMRCF commands can specify individual logical volumes or
group names. For LUSE volumes, you must enter commands for each volume (LDEV) within
the expanded LU. If you define volume groups and you want to issue commands to those
volume groups, you must register the volume groups in the configuration file. For further
information on the LVM, refer to the user documentation for your operating system.
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2.4.1 HORC/HOMRCF Volume Status

Each HORC pair consists of one P-VOL and one S-VOL, and each HOMRCF pair consists of
one P-VOL and up to nine S-VOLs when the cascade function is used. Table 2.1 lists and
describes the HORC and HOMRCF pair status terms. The P-VOL controls the pair status for
the primary and secondary volumes. The major pair statuses are SMPL, PAIR, PSUS/PSUE,
and COPY/RCPY. Read and write requests from the host are accepted or rejected depending
on the pair status of the volume.

The pair status changes when a HORC/HOMRCF command is executed. The validity of the
specified operation is checked according to the status of the volume (primary volume). Table
2.2 shows the relationship between pair status and HORC command acceptance. Table 2.3
shows the relationship between pair status and HOMRCF command acceptance.

Table 2.1 HORC and HOMRCF Pair Status

6WDWXV +25& 3DLU 6WDWXV +205&) 3DLU 6WDWXV 3ULPDU\ 6HFRQGDU\

603/ 8QSDLUHG YROXPH� 8QSDLUHG YROXPH� 5�: HQDEOHG� 5�: HQDEOHG�

3$,5 3DLUHG YROXPH� ,QLWLDO FRS\ LV FRPSOHWH�
8SGDWHV DUH SURFHVVHG V\QFKURQRXVO\
RU DV\QFKURQRXVO\�

3DLUHG YROXPH� ,QLWLDO FRS\ LV FRPSOHWH�
8SGDWHV DUH SURFHVVHG
DV\QFKURQRXVO\�

5�: HQDEOHG� 5 HQDEOHG�


&23< ,Q SDLUHG VWDWH� EXW LQLWLDO FRS\� SDLUVSOLW�
RU UHV\QF RSHUDWLRQ LV QRW FRPSOHWH�
,QFOXGHV &23<�3'�� &23<�63�� DQG
&23<�56� VWDWXV�

,Q SDLUHG VWDWH� EXW LQLWLDO FRS\� SDLUVSOLW�
RU UHV\QF RSHUDWLRQ LV QRW FRPSOHWH�
,QFOXGHV &23<�3'�� &23<�63�� DQG
&23<�56� VWDWXV�

5�: HQDEOHG� 5 HQDEOHG�


5&3< 1RW XVHG IRU +25&� ,Q SDLUHG VWDWH� EXW UHYHUVH UHV\QF
RSHUDWLRQ LV QRW FRPSOHWH� ,QFOXGHV
&23<�56�5� VWDWXV�

5 HQDEOHG�
 5 HQDEOHG�

3686
�VSOLW�

,Q SDLUHG VWDWH� EXW XSGDWHV WR WKH
6�92/ GDWD DUH VXVSHQGHG GXH WR XVHU�
UHTXHVWHG SDLUVSOLW� 7KH ���� NHHSV
WUDFN RI 3�92/ DQG 6�92/ XSGDWHV
ZKLOH WKH SDLU LV VSOLW�

,Q SDLUHG VWDWH� EXW XSGDWHV WR WKH
6�92/ GDWD DUH VXVSHQGHG GXH WR XVHU�
UHTXHVWHG SDLUVSOLW� 7KH ���� NHHSV
WUDFN RI 3�92/ DQG 6�92/ XSGDWHV
ZKLOH WKH SDLU LV VSOLW�

5�: HQDEOHG� 5�: HQDEOHG
ZKHQ XVLQJ
ZULWH HQDEOH
SDLUVSOLW RSWLRQ�

368(
�HUURU�

,Q SDLUHG VWDWH� EXW XSGDWHV WR WKH
6�92/ GDWD DUH VXVSHQGHG GXH WR DQ
HUURU FRQGLWLRQ�

,Q SDLUHG VWDWH� EXW XSGDWHV WR WKH
6�92/ YROXPH GDWD DUH VXVSHQGHG GXH
WR DQ HUURU FRQGLWLRQ� :KHQ D 368(
SDLU LV UHV\QFHG� WKH ���� FRSLHV WKH
HQWLUH 3�92/ WR WKH 6�92/ �VDPH DV
LQLWLDO FRS\��

5�: HQDEOHG
LI QR HUURU KDV
RFFXUUHG LQ WKH
SULPDU\
YROXPH�

5 HQDEOHG�


3'8% 8VHG IRU +25& /86( SDLUV RQO\� ,Q
SDLUHG VWDWH� EXW XSGDWHV WR RQH RU PRUH
/'(9V ZLWKLQ WKH /86( SDLU DUH
VXVSHQGHG GXH WR DQ HUURU FRQGLWLRQ�

1RW XVHG IRU +205&)� 5�: HQDEOHG
LI QR HUURU KDV
RFFXUUHG LQ WKH
SULPDU\
YROXPH�

5 HQDEOHG


 5HDG LV GLVDEOHG ZKHQ WKH �P QRUHDG RSWLRQ RI WKH SDLUFUHDWH FRPPDQG LV VSHFLILHG�
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/(*(1' IRU

$FFHSWHG  $FFHSWHG DQG H[HFXWHG� :KHQ RSHUDWLRQ WHUPLQDWHV QRUPDOO\� WKH VWDWXV FKDQJHV WR WKH LQGLFDWHG QXPEHU�
$FFHSWDEOH  $FFHSWHG EXW QR RSHUDWLRQ LV H[HFXWHG�
5HMHFWHG  5HMHFWHG DQG RSHUDWLRQ WHUPLQDWHV DEQRUPDOO\�

Table 2.2 Pair Status versus HORC Command

+25& &RPPDQG

3DLUFUHDWH 3DLUVSOLW 3DLUUHV\QF

� 6WDWXV &RS\ 1RFRS\ �U RU �UZ RSWLRQ �3 RSWLRQ �6 RSWLRQ 5HV\QF

c 603/ $FFHSWHG d $FFHSWHG e 5HMHFWHG 5HMHFWHG $FFHSWDEOH 5HMHFWHG

d &23< $FFHSWDEOH $FFHSWDEOH $FFHSWHG f 5HMHFWHG� $FFHSWHG c $FFHSWDEOH

e 3$,5 $FFHSWDEOH $FFHSWDEOH $FFHSWHG f $FFHSWHG f $FFHSWHG c $FFHSWDEOH

f 3686 5HMHFWHG 5HMHFWHG $FFHSWDEOH $FFHSWDEOH $FFHSWHG c $FFHSWHG d
�VHH QRWH ��

g 368( 5HMHFWHG 5HMHFWHG 5HMHFWHG 5HMHFWHG $FFHSWHG c $FFHSWHG d
�VHH QRWH ��

h 3'8% 5HMHFWHG 5HMHFWHG 5HMHFWHG 5HMHFWHG $FFHSWHG c $FFHSWHG d
�VHH QRWH ��

1RWH� 3DLUVSOLW RI D +25& $V\QFKURQRXV YROXPH ZLOO EH UHWXUQHG DIWHU YHULILFDWLRQ RI VWDWH WUDQVLWLRQ WKDW ZDLWV XQWLO GHOWD GDWD LV
V\QFKURQL]HG IURP 3�92/ WR 6�92/�

1RWH �� ,Q FDVH RI WKH 66:6 VWDWH DIWHU 692/�6686�WDNHRYHU� SDLUUHV\QF FRPPDQG �IURP 392/ WR 692/� LV UHMHFWHG EHFDXVH
WKH GHOWD GDWD IRU 692/ EHFRPHV GRPLQDQW� DQG LWV VWDWH H[SHFW WR EH XVLQJ �VZDSV�S� RSWLRQ RI SDLUUHV\QF� ,I WKH SDLUUHV\QF
FRPPDQG �IURP 392/ WR 692/� LV UHMHFWHG� FRQILUP WKLV VSHFLDO VWDWH XVLQJ WKH �IF RSWLRQ RI WKH SDLUGLVSOD\ FRPPDQG�

Table 2.3 Pair Status versus HOMRCF Commands

+205&) &RPPDQG

3DLUFUHDWH 3DLUVSOLW 3DLUUHV\QF

3DLU 6WDWXV 1R �VSOLW �VSOLW �( RSWLRQ �& RSWLRQ �6 RSWLRQ 5HV\QF

c 603/ $FFHSWHG d $FFHSWHG
dÆf

5HMHFWHG 5HMHFWHG $FFHSWDEOH 5HMHFWHG

d &23<
5&3<

$FFHSWDEOH $FFHSWHG

dÆf

$FFHSWHG g $FFHSWHG

dÆf

$FFHSWHG c $FFHSWDEOH

e 3$,5 $FFHSWDEOH $FFHSWHG
dÆf

$FFHSWHG g $FFHSWHG
dÆf

$FFHSWHG c $FFHSWDEOH

f 3686 5HMHFWHG $FFHSWDEOH $FFHSWHG g $FFHSWDEOH $FFHSWHG c $FFHSWHG d

g 368( 5HMHFWHG 5HMHFWHG $FFHSWDEOH 5HMHFWHG $FFHSWHG c $FFHSWHG d

1RWH� ,I WKH 392/ GRHV QRW KDYH :ULWH LQ WKH 3$,5 VWDWH� WKHQ GDWD LGHQWLFDO ZLWK DQ 692/ LV JXDUDQWHHG� 7KHUHIRUH� LQ FDVH RI
XVLQJ WKH 692/ ZLWK WKH 603/ VWDWH� DIWHU VWRSSLQJ :ULWH WR WKH 392/� JHQHUDWH D SDLUHG YROXPH� DQG WKHQ VSOLW WKH SDLUHG
YROXPH DIWHU FRQILUPLQJ WKDW WKH SDLUHG YROXPH KDV WKH 3$,5 VWDWXV� ,Q WKH 368( VWDWH� +205&) GRHV QRW PDQDJH GLIIHUHQWLDO
GDWD DW WKH 392/ RU 692/� 7KHUHIRUH� SDLUUHV\QF LVVXHG WR D SDLU LQ WKH 368( VWDWH LV DOO FRS\ SHUIRUPDQFH� EXW WKH FRS\
SURJUHVV UDWH UHWXUQHG E\ WKH �IF RSWLRQ RI WKH SDLUGLVSOD\ FRPPDQG LQGLFDWHV �����

1RWH �� 7KH VWDWH FKDQJH �dÆf� LV HIIHFWLYH &23< VWDWH RQO\ WKDW LV FKDQJHG ZLWKRXW VSHFLILFDWLRQ RI �VSOLW IRU SDLUFUHDWH
FRPPDQG�

1RWH �� 7KH �dÆÆf� VWDWH FKDQJH LV GLVSOD\HG DV 392/B3686 	 692/B&23< �VHH GLVSOD\ H[DPSOH EHORZ�� DQG UHDGLQJ
DQG ZULWLQJ DUH HQDEOHG IRU 692/ LQ 692/B&23< VWDWH�

� SDLUVSOLW �J RUDGE

� SDLUGLVSOD\ �J RUDGE �IF

*URXS 3DLU9RO�/�5� �3RUW��7,'�/8�0�� 6HT�� /'(9��3�6� 6WDWXV� � � 3�/'(9� 0

RUDGE RUDGHY��/� �&/��1 � �� ���� ���� ����3�92/ 3686� ��� �� :

RUDGE RUDGHY��5� �&/��1 � �� ���� ���� ����6�92/ &23<� �� �� �
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2.4.2 HORC Asynchronous Volumes

HORC Asynchronous (HORCA) provides paired volumes which utilize asynchronous transfer
to ensure the sequence of writing data between the primary volume and secondary volume. The
sequence of writing data between the primary and secondary volumes is guaranteed within
each consistency (CT) group (see Figure 2.9). A CT group is created by paircreate command as
the group that corresponds to the configuration definition file. The maximum number of CT
groups is 64 for 9900 (CTGID0 to CTGID63) and 16 for 7700E (CTGID0 to CTGID15), and
the volumes in a group must all be contained within the same 9900 or 7700E subsystem.
HORC Asynchronous pair command will be terminated with EX_ENOCTG when the
maximum number of CT groups is exceeded.

HORCA volumes have the following characteristics:

� PAIR state:  A HORCA pair changes to the PAIR status as soon as all pending recordsets
have been placed in the queue at the primary volume, without waiting for the updates to
complete at the secondary volume.

� Pair splitting :  When a HORCA pair is split or deleted, all pending recordsets at the
primary volume are sent to the secondary volume, and then the pair status changes to
PSUS or SMPL. For pairsplit only, updates for the primary volume which occur during
and after the pairsplit operation are marked on the bitmap of the primary volume.

� Pair resynchronization:  The pairresync command resynchronizes the secondary volume
based on the primary volume. This resynchronization does not guarantee the sequenced
data transfer.

� Error suspending:  Pending recordsets which have not yet been sent to the secondary
volume are marked on the bitmap of the primary volume and then deleted from the queue,
and then the pair status changes to PSUE.

� Group operations:  HORCM registers CTGID to 9900 subsystem automatically when
paired volumes are created by the paircreate command, and groups of configuration file are
mapped to CTGID. If more than one group defined in the configuration definition file is
assigned to the same CT group ID, then pair operations of the group specification apply to
the entire CT group.
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Figure 2.9 HORC Asynchronous Consistency Groups
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Sidefile Cache for HORC Asynchronous

The FIFO queue of each CT group is placed in an area of cache called the sidefile. The sidefile
is used for transferring HORCA recordsets to the RCU. The sidefile is not a fixed area in cache
but has variable capacity for write I/Os for the primary volume. If the host write I/O rate is
high and the MCU cannot transfer the HORCA recordsets to the RCU fast enough, then the
sidefile capacity expands gradually. The sidefile has a threshold to control the quantity of data
transfer of host side write I/O. Host side write I/Os are controlled by delaying response when
the sidefile exceeds the constant quantity limit on cache in the subsystem (see Figure 2.10).

Cache
(Total cache - DCR)

Sidefile Area

Writing response are delayed.

Writing are waited until under threshold.High water mark
30% of Cache

Sidefile Threshold =
30% Æ 70% of Cache

Figure 2.10 Sidefile Quantity Limit

Sidefile area: Sidefile area = 30% to 70% of cache as set on the Remote Console PC (or SVP)
(default sidefile = 50%).

Write I/O control at high water mark (HWM):  When the quantity of data in sidefile reaches
30% of cache, the HORCA pair status is HWM of PAIR state, and the host write I/Os receive
delayed response in the range of 0.5 seconds to 4 seconds.

Write I/O control at sidefile threshold: When the quantity of data in sidefile reaches the
defined sidefile area, host write I/Os are delayed until there is enough sidefile space to store the
next new write data. The copy pending timeout group option, defined on the Remote Console
PC (or SVP), specifies the maximum delay between the M-VOL update and the corresponding
R-VOL update. If the timeout occurs during this waiting state, the pair status changes from
PAIR to PSUS (sidefile full), and host write I/Os continue with updates being managed by the
cylinder bitmap. Important: The copy pending timeout value should be less than the I/O timeout
value of the host system.
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HORC Asynchronous Transition States

HORC Async volumes have special states for sidefile control during status transitions. Table
2.4 shows the transition states for HORC Synchronous and HORC Asynchronous volumes.

The suspending and deleting states are temporary internal states within the 9900 subsystem.
CCI cannot detect these transition states, because these states are reported on the previous state
from the subsystem. These states are therefore concealed inside the pairsplit command. After
the pairsplit command is accepted, host write I/Os for the P-VOL are managed by the cylinder
bitmap (normal), non-transmitted data remaining in the P-VOL’s FIFO queue is transferred to
the S-VOL’s FIFO queue, and the pair status is then set to PSUS [SMPL] state when all data in
the P-VOL’s FIFO queue has been transmitted.

PFUL. If the quantity of data in sidefile cache exceeds 30% of cache storage, the internal
status of the 9900 subsystem is PFUL, and host write I/Os receive delayed response in the
range of 0.5 seconds to 4 seconds.

PFUS. If the quantity of data in sidefile cache exceeds the user-defined sidefile area (30%-
70%), then host write I/Os are waited for enough sidefile space to store the next new write
data. If the copy pending timeout occurs during this waiting state, then the pair status changes
from PAIR to PFUS, host write I/Os are accepted, and write data is managed  by bitmap.

The CCI software can detect and report the PFUL and PFUS states as follows:

� As a return code of the pairvolchk  command.

� As the status code displayed to code item by the pairmon command.

� As the paired status displayed to status item using -fc option of pairdisplay command.

HORC Async ERROR State

In the case of an ESCON® failure, the S-VOL FIFO queue is missing a data block that was
transferred from the P-VOL FIFO queue. The RCU waits to store the next sequenced data
block in the S-VOL FIFO queue until the HORC Async copy pending timeout occurs (defined
using HORC remote console software). If the timeout occurs during this waiting state, the pair
status is changed from PAIR to PSUE, and non-sequenced data blocks are managed by the S-
VOL bitmap. The missing data block can be recovered using the pairresync command, which
merges the S-VOL bitmap with the P-VOL bitmap. shows its situation on the secondary side.
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Secondary
volume

RCU (secondary)
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Figure 2.11 HORC Async Suspension Condition

Table 2.4 State Table for HORC Sync vs HORC Async
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2.4.3 HORC Synchronous Fence-Level Settings

HORC volume pairs are assigned a fence level for write I/Os to ensure the mirroring
consistency of critical volumes. Accordingly, when the secondary volume takes over from the
primary volume, the takeover action is determined according to the pair status and fence level
of the corresponding secondary volume. Table 2.5 shows the relationship between HORC pair
status and fence level.

Table 2.5 Relationship between HORC Pair Status and Fence Level
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6� 7KH PLUURULQJ FRQVLVWHQF\ LV QRW DVVXUHG� EXW WKLV VWDWH LV VXVSHQGHG VWDWH WKDW HQVXUH WKH VHTXHQFH RI ZULWLQJ GDWD DV WKH
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YROXPH JURXS�
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How to Set the Fence Level

Figure 2.12 shows the relations between redo log files (journal) and data files. If the S-VOL
takes over from the P-VOL in the status shown in Figure 2.12 (where two errors have
occurred), the secondary host leaves data (V) unprocessed in the roll-back processing and
cannot be recovered completely. Therefore, the fence level of a redo log file must be defined as
data. Once the fence level is set to data, the P-VOL returns an error if data may possibly be
inconsistent when a write request is issued by the host. Since the writing into the data file has
not been executed due to a write error of the redo log file, the log file stays consistent with the
data file. However, when the fence level is set to data, a write I/O error occurs even in the case
where operation is suspended due to an error in the S-VOL. Accordingly, the duplication
becomes meaningless when the S-VOL takes over. Thus, applications using paired volumes
with the data fence level should be able to handle write I/O errors properly. For example,
Oracle creates multiple redo log files by itself (three by default). The fence level can be set to
data in this case in which disk errors are permissible by creating multiple file.

Since most UNIX®-based file systems (excluding JFS and VxFS) have no journal files, the
fence level should be defined as Never. When a takeover by the S-VOL occurs, fsck is
executed on the volume and the file system is cleaned up, even if the S-VOL is undefined at
the secondary host. The data that will be lost depends on how much differential data is
contained in the P-VOL when the S-VOL is suspended. During operation, error recovery
should be performed when the suspended status (PSUE or PDUB) is detected (when one error
occurs).

Data (V) Data (V)

Log (V) Log (IV)

Primary Volume Secondary Volume

Figure 2.12 Relation between Logs and Data in Paired Status
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2.5 Applications of HORC/HOMRCF Commands

This section provides examples of tasks which can be performed using HORC and/or
HOMRCF commands (see Figures 2.13-2.18):

� Back up secondary volume in paired status (HORC or HOMRCF),

� Restore secondary volume to primary volume in split status (HORC or HOMRCF),

� Swapping paired volume for duplex operation (HORC only)

� Restoring secondary volume for duplex operation (HORC only).

Secondary
COPY

Secondary
PSUS

Secondary
PSUS

Primary
PAIR

Secondary
PAIR

R/W

Primary
PSUS

W (Database flushing)

ePair splitting (Read)

dEvent waiting  (PAIR)

Primary
COPY

gPair resynchronization

Primary
PSUS

ReadR/W

dEvent waiting  (PSUS)

cBackup requestcDatabase freezing

fBackup executing

fDatabase unfreezing

hBackup completion

R/W

OLTP (DB) server Backup server

eDatabase mount -r

gDatabase unmount

Figure 2.13 Backing Up S-VOL in Paired Status Using HORC
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W (Database flushing)

ePair splitting (Read)

dEvent waiting  (PAIR)

dEvent waiting  (PSUS)
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OLTP (DB) server Backup server

fDatabase unfreezing

Secondary
COPY

Primary
COPY

R/W

Secondary
COPY

Secondary
PSUS

Primary
COPY

gPair re-synchronization

Primary
PSUS

ReadR/W
fBackup executing

hBackup completion

R/W

eDatabase mount -r

gDatabase unmount

differential data

After copied, the status
changes to"PSUS"

Figure 2.14 Backing Up S-VOL in Paired Status Using HOMRCF

Note: When you issue the pairsplit command to an HOMRCF paired volume, the pair status
changes to COPY, and the differential data due to asynchronous copy is copied to the
secondary volume. When this copy is finished, the pair status changes to PSUS. The primary
volume remains write-enabled throughout the pairsplit operation (COPY and PSUS status).
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Figure 2.15 Restoring S-VOL to P-VOL in Split Status Using HORC
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Figure 2.16 Restoring S-VOL to P-VOL in Split Status Using HOMRCF

Note: When a swap of the primary/secondary is performed, only one paired volume is possible.
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Figure 2.17 Swapping Paired Volume for Duplex Operation -- HORC Only
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Figure 2.18 Restoring S-VOL for Duplex Operation (HORC Only)
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2.6 CCI Software Structure

Figure 2.19 illustrates the CCI software structure: the CCI components on the 9900 subsystem,
and the CCI instance on the UNIX®/PC server. The CCI components on the 9900 subsystem
include the command device(s) and the HORC and/or HOMRCF volumes. Each CCI instance
on a UNIX®/PC server includes:

� HORC Manager (HORCM):

– Log and trace files

– A command server

– Error monitoring and event reporting files

– A configuration management feature

� Configuration definition file (defined by the user).

� The HORC and/or HOMRCF user execution environments, which contain the
HORC/HOMRCF commands, a command log, and a monitoring function.

2.6.1 HORCM Operational Environment

The HORCM operates as a daemon process on the host server and is activated automatically
when the server machine starts up or manually by the start-up script. HORCM refers to the
definitions in the configuration file when it is activated. The environmental variable
HORCM_CONF is used to define the configuration file to be referred to.

Command Device

RD/WR command

Command

HORCM

HORCM_CONF

Server machine

Remote communication
Communicates with the HORCM (CCI) in the remote server.

Command

Command

Figure 2.19 HORCM Operational Environment
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2.6.2 CCI Instance Configurations

The basic unit of the CCI software structure is the CCI instance. Each copy of CCI on a server
is a CCI instance. Each instance uses a defined configuration file to manage volume
relationships while maintaining awareness of the other CCI instances. Each CCI instance
normally resides on one server (one node). If two or more nodes are run on a single server
(e.g., for test operations), it is possible to activate two or more instances using instance
numbers. The CCI command, HORC or HOMRCF, is selected by the environment variable
(HORCC_MRCF). The default command execution environment for CCI is HORC.

The CCI instance shown in Figure 2.20 has a remote execution link and a connection to the
9900 subsystem. The remote execution link is a network connection to another PC to allow
you to execute CCI functions remotely. The connection between the CCI instance and the 9900
illustrates the connection between the CCI software on the host and the command device. The
command device accepts both HORC and HOMRCF CCI commands and communicates read
and write I/Os between the host and the volumes on the 9900. The host does not communicate
HORC or HOMRCF commands directly to the volumes on the 9900. The CCI commands are
always sent through the 9900 command device.

Note: The 9900 command device must be defined using the LUN Manager remote console
software (please refer to the Hitachi Lightning 9900™ LUN Manager User’s Guide).
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Figure 2.20 CCI Software Structure
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Connecting the host to one 9900 subsystem allows you to maintain multiple copies of your
data for testing purposes or offline backup. Connecting the host to two 9900 subsystems
enables you to migrate data or implement disaster recovery by maintaining duplicate sets of
data in two different subsystems. You can implement disaster recovery solutions by placing the
subsystems in different geographic areas. Having two attached hosts, one for the primary
volume and one for the secondary volume, allows you to maintain and administer the primary
volumes while the secondary volumes can be taken offline for testing. Two hosts connected to
two subsystems also allows the most flexible disaster recovery plan, because both sets of data
are administered by different hosts, which guards against subsystem as well as host failure.

The four possible CCI instance configurations are:

� One host connected to one subsystem. Each CCI instance has its own operation manager,
server software, and scripts and commands, and each CCI instance communicates
independently with the command device. The 9900 subsystem contains the command
device which communicates with the CCI instances as well as the primary and secondary
volumes of both CCI instances.

� One host connected to two subsystems. Each CCI instance has its own operation
manager, server software, and scripts and commands, and each CCI instance
communicates independently with the 9900 command device. Each 9900 subsystem has a
command device which communicates with each CCI instance independently. Each
subsystem contains the primary volumes of its connected CCI instance and the secondary
volumes of the other CCI instance (located on the same host in this case).

� Two hosts connected to one subsystem. The CCI instances are connected via the LAN so
that they can maintain awareness of each other. The 9900 subsystem contains the
command device which communicates with both CCI instances and the primary and
secondary volumes of both CCI instances

� Two hosts connected to two subsystems. The CCI instances are connected via the LAN
so that they can maintain awareness of each other. Each 9900 subsystem has a command
device which communicates with each CCI instance independently. Each subsystem
contains the primary volumes of its connected CCI instance and the secondary volumes of
the other CCI instance (located on a different host in this case).
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2.6.3 Configuration Definition File

The CCI configuration definition file is the text file which defines connected hosts and the
volumes and groups known to the CCI instance. Physical volumes (special files) used
independently by the servers are combined when paired logical volume names and group
names are given to them. The configuration definition file describes the correspondence
between the physical volumes used by the servers and the paired logical volumes and the
names of the remote servers connected to the volumes. See section 2.7 for sample CCI
configurations and their configuration definition file(s). See Chapter 3 for instructions on
creating the CCI configuration file.

Figure 2.21 illustrates the configuration definition of paired volumes. Figure 2.22 shows a
sample configuration file for a UNIX®-based operating system. Figure 2.23 shows a sample
configuration file for the Windows NT® or Windows® 2000 operating system.
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Figure 2.21 Configuration Definition of Paired Volumes
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HORCM_MON . The monitor parameter (HORCM_MON) defines the following values:

� Ip_address:  The IP address of the local host. When HORCM has to two or more network
addresses on different subnets for communication, this item must be NONE.

� Service:  The port name assigned to the CCI service (registered in the /etc/services file).
The service parameter defines the CCI instance that runs on the local host. If a port number
is specified instead of a port name, the port number will be used.

� Poll:  The interval for monitoring paired volumes. To reduce the HORCM daemon load,
make this interval longer. If this interval is set to -1, the paired volumes are not monitored.
The value of -1 is specified when two or more CCI instances run on a single machine.

� Timeout:  The time-out period of communication with the remote server.

HORCM_CMD . The command parameter (HORCM_CMD) defines the UNIX® device path
or Windows® physical device number of the 9900 command device. The command device
must be mapped to the SCSI/fibre using the LUN Manager remote console software (or SVP).
You can define more than one command device to provide failover in case the original
command device becomes unavailable (see section 2.6.5).

When a server is connected to two or more 9900 subsystems, the HORCM identifies each 9900
using the unitID (see Figure 2.24). The unitID is assigned sequentially in the order described in
this section of the configuration definition file. The server must be able to verify that unit ID is
the same Serial# (Seq#) with among server when the 9900 is shared by two or more servers.
This can be verified using the raidqry command.

HUB

ESCON®

ESCON®

unitID =0

unitID =1 Command
device

Ser# 30015

ESCON®

Command
device

Ser#30014

HORC
Manager

(CCI)

Server

unitID0 = Ser# 30014
unitID1 = Ser# 30015

HORC
Manager

(CCI)

Server

unitID0 = Ser# 30014
unitID1 = Ser# 30015

Figure 2.24 Configuration and Unit IDs for Multiple 9900 Subsystems
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HORCM_DEV . The device parameter (HORCM_DEV) defines the 9900 device addresses for
the paired logical volume names. When the server is connected to two or more 9900
subsystems, the 9900 unit ID is expressed by port# extension. Each group name is a unique
name discriminated by a server which uses the volumes, the attributes of the volumes (such as
database data, redo log file, UNIX® file), recovery level, etc. The group and paired logical
volume names described in this item must reside in the remote server. The hardware
SCSI/fibre bus, target ID, and LUN as hardware components need not be the same.

The following values are defined in the HORCM_DEV parameter:

� dev_group:  Names a group of paired logical volumes. A command is executed for all
corresponding volumes according to this group name.

� dev_name:  Names the paired logical volume within a group (i.e., name of the special file
or unique logical volume). The name of paired logical volume must be different than the
“dev name” on another group.

� Port #:  Defines the 9900 port number of the volume that corresponds with the dev_name
volume. The following “n” shows unit ID when the server is connected to two or more
subsystems (e.g., CL1-A1 = CL1-A in unit ID 1). If the “n” option is omitted, unit ID is 0.

%DVLF 2SWLRQ 2SWLRQ 2SWLRQ

&/� $Q %Q &Q 'Q (Q )Q *Q +Q -Q .Q /Q 0Q 1Q 3Q 4Q 5Q

&/� $Q %Q &Q 'Q (Q )Q *Q +Q -Q .Q /Q 0Q 1Q 3Q 4Q 5Q

� Target ID:  Defines the SCSI/fibre target ID number of the physical volume on the
specified port. See Appendix D for further information on fibre address conversion.

� LU #:  Defines the SCSI/fibre logical unit number (LU#) of the physical volume on the
specified target ID and port.

Note: In case of fibre channel, if the target ID and LU# displayed on the system are
different than the target ID on the fibre address conversion table, then you must use the
target ID and LU# indicated by the raidscan command in the CCI configuration file.

� MU #:  Defines the remote copy number (0 - 2) of HOMRCF volumes. If this number is
omitted it is assumed to be zero (0). The cascaded mirroring of the S-VOL is expressed as
virtual volumes using the mirror descriptors (MU#1-2) in the configuration definition file.
The MU#0 of a mirror descriptor is used for connection of the S-VOL. When defining
HORC volumes, omit this number.
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HORCM_INST . The instance parameter (HORCM_INST) defines the network address (IP
address) of the remote server (active or standby). It is used to refer to or change the status of
the paired volume in the remote server (active or standby). When the primary volume is shared
by two or more servers, there are two or more remote servers using the secondary volume.
Thus, it is necessary to describe the addresses of all of these servers.

The following values are defined in the HORCM_INST parameter:

� dev_group:  The server name described in dev_group of HORC_DEV.

� ip_address:  The network address of the specified remote server.

� service:  The port name assigned to the HORCM communication path (registered in the
/etc/services file). If a port number is specified instead of a port name, the port number will
be used.

When HORCM has to two or more network addresses on different subnets for communication,
the ip_address of HORCM_MON must be NONE. This configuration for multiple networks
can be found using raidqry -r <group>  command option on each host. The current network
address of HORCM can be changed using horcctl -NC <group> on each host.

HORCM_MON
#ip_address  service poll(10ms)  timeout(10ms)
NONE         horcm 1000           3000
.
.
HORCM_INST
#dev_group  ip_address              service
oradb            HST2_IPA             horcm
oradb            HST3_IPA             horcm
oradb            HST2_IPB             horcm
oradb            HST3_IPB             horcm

      IPA      IPB

horcm

HST3

     IPA     IPB

horcm

HST2

    IPA     IPB

horcm

HST1

SubnetA

SubnetB

9900/7700E 9900/7700E

PVOL SVOL
Oradb

HORCM_MON
#ip_address  service poll(10ms)  timeout(10ms)
NONE         horcm 1000           3000
.
.
HORCM_INST
#dev_group  ip_address              service
oradb            HST1_IPA             horcm
oradb            HST1_IPB             horcm

Figure 2.25 Configuration for Multiple Networks
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2.6.4 Command Device

The HORC/HOMRCF commands are issued by the HORC Manager (HORCM) to the 9900
command device. The command device is a user-selected, dedicated logical volume on the
9900 subsystem which functions as the interface to the CCI software on the UNIX®/PC host.
The command device is dedicated to CCI communications and cannot be used by any other
applications. The command device accepts HORC and HOMRCF read and write commands
that are executed by the 9900 subsystem. The command device also returns read requests to the
UNIX®/PC host. The volume designated as the command device is used only by the 9900 and
is blocked from the user. The command device uses 16 MB, and the remaining volume space is
reserved for CCI and its utilities. The command device can be any OPEN-x device (e.g.,
OPEN-3, OPEN-8) that is accessible by the host. An LU Size Expansion (LUSE) volume
cannot be used as a command device. A Virtual LUN (CVS) volume (as small as 36 MB) can
be used as a command device.

WARNING: Make sure that the volume to be selected as the command device does not contain
any user data. The command device will be inaccessible to the UNIX®/PC server host.

The CCI software on the host issues read and write commands to the 9900 command device.
When CCI receives an error notification in reply to a read or write request to the 9900, the CCI
software will switch to an alternate command device, if one is defined. If a command device is
blocked (e.g., online maintenance), you can switch to an alternate command device manually.
If no alternate command device is defined or available, all HORC and HOMRCF commands
will terminate abnormally, and the host will not be able to issue commands to the subsystem.
The user must set one or more alternate command devices to avoid data loss and subsystem
downtime.

Each command device must be set using the LUN Manager remote console software. If the
remote LUN Manager feature is not installed, please ask your Hitachi Data Systems
representative about LUN Manager configuration services. Each command device must also be
defined in the HORCM_CMD section of the configuration file for the CCI instance on the
attached host. If an alternate command device is not defined in the configuration file, the CCI
software may not be able to use the device. See section 3.7 for instructions on setting and
defining command devices.
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2.6.5 Alternate Command Device Function

The CCI software issues commands to the 9900 command device via the UNIX®/PC raw I/O
interface. If the command device fails in any way, all HORC/HOMRCF commands are
terminated abnormally, and the user cannot use any commands. Because the use of alternate
I/O pathing depends on the platform, restrictions are placed upon it. For example, on HP-UX®

systems only devices subject to the LVM can use the alternate path PV-LINK. To avoid
command device failure, CCI supports an alternate command device function.

� Definition of alternate command devices. To use an alternate command device, you
must define two or more command devices for the HORCM_CMD item in the
configuration definition file (see sections 2.6.3 and 2.7). When two or more devices are
defined, they are recognized as alternate command devices.

� Timing of alternate command devices. When the HORCM receives an error notification
in reply from the operating system via the raw I/O interface, the command device is
alternated. It is possible to alternate the command device forcibly by issuing an alternating
command provided by HORC (horcctl -C).

� Operation of alternating command. If the command device will be blocked due to online
maintenance (e.g., microcode replacement), the alternating command should be issued in
advance. When the alternating command is issued again after completion of the online
maintenance, the previous command device is activated again.

� Multiple command devices on HORCM startup. If at least one command device is
available during one or more the command devices which was described to the
configuration definition file, then HORCM will be able to start with warning message to
startup log by using available command device. The user needs to confirm that all
command devices can be changed by using horcctl  -C command option, or HORCM has
been started without warning message to the HORCM start up log.

HORCM
Command

Device

HORC/HOMRCF
Command

Command

HORC
Manager

(CCI)

Alternating
Command

9900

Command

Figure 2.26 Alternate Command Device Function
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2.6.6 Command Interface with HORC/HOMRCF

When the HORC control commands are converted into SCSI commands of a special format, a
SCSI through driver which can send such special SCSI commands to the 9900 is needed. As a
result, it is quite possible that support by HORC depends on the OS supplier. Accordingly, it is
necessary to use read/write command that can easily be issued by many UNIX®/PC server
platforms. Ioctl() is used for only HP-UX®, Linux®, and Solaris® systems.

Format of SCSI commands used. Use the RD/WR command. They should be RD/WR
command valid for special LDEV, since they should be discriminated from the normal RD/WR
command.

Recognition of control command area (LBA#). The host issues control commands through a
special file for raw I/O of a special LDEV. Since the specific LU (command device) receiving
these commands is a normal disk viewed from the SCSI interface, the operating system may
access the control area of its local. The 9900 must distinguish such accesses from the control
command accesses. Normally, several megabytes of the OS control area is used from the initial
LAB#. To avoid using this area, a specific LBA# area is decided and control commands are
issued within this area. The command LAB# recognized by the 9900 is shown below, provided
the maximum OS control area is 16 MB.

32768 �  LBA# �  32768 * 2 (In units of block; 512 bytes per block)
The host seeks 32768 * 512 bytes and issues a command.

Seeking position

Command
Area LBA

Special file
(raw I/O volume)

Special LDEV space

OS Control
Area

Command
Target LU

Target LU

Figure 2.27 Relation between Special File and Special LDEV

Acceptance of commands. A command is issued in the LBA area of the special LDEV
explained above. The RD/WR command meeting this requirement should be received
especially as the HORC control command. A commands is issued in the form of WR or WR-
RD. When a command is issued in the form of RD, it is regarded as an inquiry (equivalent to
an SCSI inquiry), and a HORC recognition character string is returned.
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Command competition. The HORC control commands are asynchronous commands issued
via the SCSI interface. Accordingly, if several processes issue these commands to a single
LDEV, the 9900 confuses and cannot take the proper action. To avoid such a trouble, two or
more WR commands should not be issued to a single LDEV. The command initiators should
not issue two or more WR commands to a single LDEV unless the 9900 can receive
commands with independent initiator number * LDEV number simultaneously.

9900
(Command device)

RD/WR command

Command
 process

HORC
Manager

(CCI)
Command
 process

Command
 process

Figure 2.28 HORCM and Command Issue Process

Flow of command issue. Figure 2.29 shows the flow of RD/WR command control in a
specified LBA#.

Write()

Command area

Input parameter

Edited data

Input data

Read()

Write/read
processing code

Scanning edit data by reading

LDEV (Target#, LUN#)Host side 9900 side

Figure 2.29 Flow of Command Issue
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Issuing command for LDEV(s) within a LUSE device. A LUSE device is a group of LDEVs
regarded as a single logical unit. Since it is necessary to know about the configuration of the
LDEVs when issuing a command, a new command is used. This command specifies a target
LU and acquires LDEV configuration data (Figure 2.30).

LDEV# n

LDEV# n+1

LDEV# n+2

Command area

Special LDEV
space

Initial LBA of
command

Target LU (Port#, SCSI ID#, LU#)

Special LDEV

Figure 2.30 LUSE Device and Command Issue
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2.6.7 CCI Software Files

The CCI software product consists of files supplied to the user, log files created internally, and
files created by the user. These files are stored on the local disk in the server machine. Table
2.6 lists the CCI files which are provided for UNIX®-based systems. Table 2.7 lists the CCI
files which are provided for Windows®-based systems.

Table 2.6 CCI Files for UNIX
®

-based Systems

1R� 7LWOH )LOH QDPH &RPPDQG QDPH 0RGH 8VHU
 *URXS

�� +25&0 �HWF�KRUFPJU KRUFPG ���� URRW V\V

�� +25&0B&21) �+25&0�HWF�KRUFP�FRQI ± ���� URRW V\V

�� 7DNHRYHU �XVU�ELQ�KRUFWDNHRYHU KRUFWDNHRYHU ���� URRW V\V

�� $FFHVVLELOLW\ FKHFN �XVU�ELQ�SDLUFXUFKN SDLUFXUFKN ���� URRW V\V

�� 3DLU JHQHUDWLRQ �XVU�ELQ�SDLUFUHDWH SDLUFUHDWH ���� URRW V\V

�� 3DLU VSOLWWLQJ �XVU�ELQ�SDLUVSOLW SDLUVSOLW ���� URRW V\V

�� 3DLU UHV\QFKURQL]DWLRQ �XVU�ELQ�SDLUUHV\QF SDLUUHV\QF ���� URRW V\V

�� (YHQW ZDLWLQJ �XVU�ELQ�SDLUHYWZDLW SDLUHYWZDLW ���� URRW V\V

�� (UURU QRWLILFDWLRQ �XVU�ELQ�SDLUPRQ SDLUPRQ ���� URRW V\V

�� 9ROXPH FKHFN �XVU�ELQ�SDLUYROFKN SDLUYROFKN ���� URRW V\V

�� 3DLU FRQILJXUDWLRQ FRQILUPDWLRQ �XVU�ELQ�SDLUGLVSOD\ SDLUGLVSOD\ ���� URRW V\V

�� 5$,' VFDQQLQJ �XVU�ELQ�UDLGVFDQ UDLGVFDQ ���� URRW V\V

�� 5$,' DFWLYLW\ UHSRUWLQJ �XVU�ELQ�UDLGDU UDLGDU ���� URRW V\V

�� &RQQHFWLRQ FRQILUPLQJ �XVU�ELQ�UDLGTU\ UDLGTU\ ���� URRW V\V

�� 7UDFH FRQWURO �XVU�ELQ�KRUFFWO KRUFFWO ���� URRW V\V

�� +25&0 DFWLYDWLRQ VFULSW �XVU�ELQ�KRUFPVWDUW�VK KRUFPVWDUW�VK ���� URRW V\V

�� +25&0 VKXWGRZQ VFULSW �XVU�ELQ�KRUFPVKXWGRZQ�VK KRUFPVKXWGRZQ�VK ���� URRW V\V

�� &RQQHFWLRQ FRQILUPLQJ
1RWH� 3URYLGHG RQO\ IRU /LQX[��
+3�8;�� DQG 6RODULV� V\VWHPV�

�+25&0�XVU�ELQ�LQTUDLG LQTUDLG ���� URRW V\V

��� 6\QFKURQRXV ZDLWLQJ �XVU�ELQ�SDLUV\QFZDLW SDLUV\QFZDLW ���� URRW V\V


1RWH� )RU LQIRUPDWLRQ DQG LQVWUXFWLRQV RQ FKDQJLQJ WKH 81,;� XVHU IRU WKH &&, VRIWZDUH� SOHDVH VHH VHFWLRQ ������
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Table 2.7 CCI Files Windows
®

-based Systems

1R� 7LWOH )LOH QDPH &RPPDQG QDPH

�� +25&0 ?+25&0?HWF?KRUFPJU�H[H KRUFPG

�� +25&0B&21) ?+25&0?HWF?KRUFP�FRQI ��

�� 7DNHRYHU ?+25&0?HWF?KRUFWDNHRYHU�H[H KRUFWDNHRYHU

�� $FFHVVLELOLW\ FKHFN ?+25&0?HWF?SDLUFXUFKN�H[H SDLUFXUFKN

�� 3DLU JHQHUDWLRQ ?+25&0?HWF?SDLUFUHDWH�H[H SDLUFUHDWH

�� 3DLU VSOLWWLQJ ?+25&0?HWF?SDLUVSOLW�H[H SDLUVSOLW

�� 3DLU UHV\QFKURQL]DWLRQ ?+25&0?HWF?SDLUUHV\QF�H[H SDLUUHV\QF

�� (YHQW ZDLWLQJ ?+25&0?HWF?SDLUHYWZDLW�H[H SDLUHYWZDLW

�� (UURU QRWLILFDWLRQ ?+25&0?HWF?SDLUPRQ�H[H SDLUPRQ

�� 9ROXPH FKHFN ?+25&0?HWF?SDLUYROFKN�H[H SDLUYROFKN

�� 3DLU FRQILJXUDWLRQ FRQILUPDWLRQ ?+25&0?HWF?SDLUGLVSOD\�H[H SDLUGLVSOD\

�� 5$,' VFDQQLQJ ?+25&0?HWF?UDLGVFDQ�H[H UDLGVFDQ

�� 5$,' DFWLYLW\ UHSRUWLQJ ?+25&0?HWF?UDLGDU�H[H UDLGDU

�� &RQQHFWLRQ FRQILUPDWLRQ ?+25&0?HWF?UDLGTU\�H[H UDLGTU\

�� 7UDFH FRQWURO ?+25&0?HWF?KRUFFWO�H[H KRUFFWO

�� +25&0 DFWLYDWLRQ VFULSW ?+25&0?HWF?KRUFPVWDUW�H[H KRUFPVWDUW

�� +25&0 VKXWGRZQ VFULSW ?+25&0?HWF?KRUFPVKXWGRZQ�H[H KRUFPVKXWGRZQ

�� 6\QFKURQRXV ZDLWLQJ ?+25&0?HWF?SDLUV\QFZDLW�H[H

�� 7DNHRYHU ?+25&0?XVU?ELQ?KRUFWDNHRYHU�H[H KRUFWDNHRYHU

�� $FFHVVLELOLW\ FKHFN ?+25&0?XVU?ELQ?SDLUFXUFKN�H[H SDLUFXUFKN

�� 3DLU JHQHUDWLRQ ?+25&0?XVU?ELQ?SDLUFUHDWH�H[H SDLUFUHDWH

�� 3DLU VSOLWWLQJ ?+25&0?XVU?ELQ?SDLUVSOLW�H[H SDLUVSOLW

�� 3DLU UHV\QFKURQL]DWLRQ ?+25&0?XVU?ELQ?SDLUUHV\QF�H[H SDLUUHV\QF

�� (YHQW ZDLWLQJ ?+25&0?XVU?ELQ?SDLUHYWZDLW�H[H SDLUHYWZDLW

�� 9ROXPH FKHFN ?+25&0?XVU?ELQ?SDLUYROFKN�H[H SDLUYROFKN

�� 6\QFKURQRXV ZDLWLQJ ?+25&0?XVU?ELQ?SDLUV\QFZDLW�H[H SDLUV\QFZDLW

1RWH� 7KH ?+25&0?HWF? FRPPDQGV DUH XVHG LQ FDVH RI H[HFXWLQJ IURP WKH FRQVROH ZLQGRZ� ,I WKHVH FRPPDQGV DUH H[HFXWHG
ZLWKRXW DQ DUJXPHQW� WKH LQWHUDFWLYH PRGH ZLOO VWDUW XS� 7KH ?+25&0?XVU?ELQ FRPPDQGV KDYH QR FRQVROH ZLQGRZ� DQG FDQ
WKHUHIRUH EH XVHG LQ FDVH RI H[HFXWLQJ IURP XVHU DSSOLFDWLRQ�
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2.6.8 Log and Trace Files

The CCI software (HORCM) and HORC/HOMRCF commands maintain start-up log files,
execution log files, and trace files which can be used to identify the causes of errors and keep
records of the status transition history of the paired volumes. Please refer to Appendix B for a
complete description of the CCI log and trace files.

2.6.9 User-Created Files

Script Files. CCI supports scripting to provide automated and unattended copy operations. A
CCI script contains a list of CCI commands which describes a series of HORC and/or
HOMRCF operations. The scripted commands for UNIX®-based platforms are defined in a
shell script file. The scripted commands for Windows®-based platforms are defined in a text
file. The host reads the script file and sends the commands to the 9900 command device to
execute the HORC/HOMRCF operations automatically. The CCI scripts are:

� HORCM startup script  (horcmstart.sh, horcmstart.exe):  A script which starts HORCM
(/etc/horcmgr), sets environmental variables as needed (e.g., HORCM_CONF,
HORCM_LOG, HORCM_LOGS), and starts HORCM.

� HORCM shutdown script (horcmshutdown.sh, horcmshutdown.exe):  A script for
stopping the HORCM (/etc/horcmgr).

� HA control script :  A script for executing takeover processing automatically when the
cluster manager (CM) detects a server error.

When constructing the HORCM environment, the system administrator should make a copy of
the HORCM_CONF  file. The copied file should be set according to the system environment
and registered as the following file (* is the instance number):
     UNIX®-based systems: /etc/horcm.conf   or   /etc/horcm*.conf
     Windows®-based systems: \WINNT\horcm.conf    or   \WINNT\horcm*.conf
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2.7 Configuration Definition File

Figures 2.31 through 2.36 show examples of CCI configurations, the configuration definition
file(s) for each configuration, and examples of CCI command use for each configuration.

The command device is defined using the system raw device name (character-type device file
name). For example, the command devices for Figure 2.31 would be:

� HP-UX®: HORCM_CMD for HOSTA = /dev/rdsk/c0t0d1
HORCM_CMD for HOSTB = /dev/rdsk/c1t0d1

� Solaris®: HORCM_CMD for HOSTA = /dev/rdsk/c0t0d1s2
HORCM_CMD for HOSTB = /dev/rdsk/c1t0d1s2

� AIX ®: HORCM_CMD of HOSTA = /dev/rhdiskXX
HORCM_CMD of HOSTB = /dev/rhdiskXX
where XX = device number assigned by AIX®

� Tru64® UNIX®: HORCM_CMD of HOSTA = /dev/rrzbXXc
HORCM_CMD of HOSTB = /dev/rrzbXXc
where XX = device number assigned by Tru64® UNIX®

� DYNIX/ptx®: HORCM_CMD of HOSTA = /dev/rdsk/sdXX
HORCM_CMD of HOSTB = /dev/rdsk/sdXX
where XX = device number assigned by DYNIX/ptx®

� Windows® NT/2000: HORCM_CMD of HOSTA = \\.\PhysicalDriveX
HORCM_CMD of HOSTB = \\.\PhysicalDriveX
where X = device number assigned by Windows® NT/2000

� Linux®: HORCM_CMD of HOSTA = /dev/sdX
HORCM_CMD of HOSTB = /dev/sdX
where X = device number assigned by Linux®



Hitachi Lightning 9900� Command Control Interface (CCI) User and Reference Guide 49

HORCM_MON
#ip_address   service    poll(10ms)    timeout(10ms)
HST1             horcm     1000              3000

HORCM_CMD
#dev_name
 /dev/xxx  [Note 1]

HORCM_DEV
#dev_group     dev_name     port#     TargetID  LU#
  Oradb                 oradev1        CL1-A               1      1
  Oradb                 oradev2        CL1-A               1      2
HORCM_INST
#dev_group       ip_address         service
 Oradb               HST2                 horcm

Configuration file for HOSTA (/etc/horcm.conf)

HORCM_MON
#ip_address   service    poll(10ms)    timeout(10ms)
HST2             horcm     1000              3000

HORCM_CMD
#dev_name
/dev/xxx  [Note 1]

HORCM_DEV
#dev_group     dev_name     port#     TargetID  LU#
  Oradb                 oradev1        CL1-D               2      1
  Oradb                 oradev2        CL1-D               2      2
HORCM_INST
#dev_group       ip_address         service
 Oradb               HST1                 horcm

 Configuration file for HOSTB (/etc/horcm.conf)

LAN

Tx: Target ID
Lx: LUN

Note: Use of command device by user is not possible (command
device established from Remote Console PC or SVP).

Ip address:HST2

 A    B     C   DCL1

9900 Subsystem

Oradb
oradev1

oradev2

P-Vol

P-Vol

T1,L1

T1,L2

Command
device

T0,L1

 A    B     C    D CL1

S-Vol

S-Vol

T2,L2

T2,L1

T0,L1

9900 Subsystem

Command
device

HOSTA

HORCM

CONF.file

Ip address:HST1

C0

HOSTB

HORCM

CONF.file

C1

/dev/rdsk/c0t1d1
/dev/rdsk/c0t1d2
/dev/rdsk/c0t0d0

/dev/rdsk/c1t2d1
/dev/rdsk/c1t2d2
/dev/rdsk/c1t0d0

ESCON®

Fibre-channelFibre-channel

Fibre portFibre port

Figure 2.31 HORC Remote Configuration Example

(/etc/horcm0.con (etc/horcm1.con
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Example of CCI commands with HOSTA:

� Designate a group name (Oradb) and a local host P-VOL a case.
#  paircreate  -g Oradb  -f never  -vl
This command creates pairs for all LUs assigned to group Oradb in the configuration
definition file (two pairs for the configuration in Figure 2.31).

� Designate a volume name (oradev1) and a local host P-VOL a case.
# paircreate   -g Oradb  -d oradev1  -f never   -vl
This command creates pairs for all LUs designated as oradev1 in the configuration
definition file (CL1-A,T1,L1 and CL1-D,T2,L1 for the configuration in Figure 2.31).

� Designate a group name and display pair status.
#  pairdisplay  -g Oradb

Group   PairVol(L/R) (P,T#,L#),  Seq#, LDEV#..P/S,       Status,  Fence,     Seq#,  P-LDEV# M
oradb   oradev1(L)   (CL1-A, 1,1) 30053    18..    P-VOL  COPY  NEVER ,30054         19     -
oradb   oradev1(R)   (CL1-D, 2,1) 30054    19..    S-VOL  COPY  NEVER ,-----            18     -
oradb   oradev2(L)   (CL1-A, 1,2) 30053    20..    P-VOL  COPY  NEVER ,30054          21     -
oradb   oradev2(R)   (CL1-D, 2,2) 30054    21..    S-VOL  COPY  NEVER ,-----             20     -

Example of CCI commands with HOSTB:

� Designate a group name and a remote host  P-VOL a case.
#  paircreate  -g Oradb  -f  never  -vr
This command creates pairs for all LU designated as Oradb in the configuration definition
file (two pairs for the configuration in Figure 2.31).

� Designate a volume name (oradev1) and a remote host P-VOL a case.
#  paircreate  -g Oradb  -d  oradev1  -f  never  -vr
This command creates pairs for all LUs designated as oradev1 in the configuration
definition file (CL1-A,T1,L1 and CL1-D,T2,L1 for the configuration in Figure 2.31).

� Designate a group name and display pair status.
#  pairdisplay  -g  Oradb

Group   PairVol(L/R) (P,T#,L#),   Seq#,LDEV#..P/S,      Status,  Fence,    Seq#,P-LDEV# M
oradb   oradev1(L)   (CL1-D, 2,1) 30054   19..    S-VOL COPY  NEVER ,-----            18  -
oradb   oradev1(R)   (CL1-A, 1,1) 30053   18..    P-VOL COPY  NEVER ,30054         19  -
oradb   oradev2(L)   (CL1-D, 2,2) 30054   21..    S-VOL COPY  NEVER ,-----            20  -
oradb   oradev2(R)   (CL1-A, 1,2) 30053   20..    P-VOL COPY  NEVER ,30054         21  -
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The command device is defined using the system raw device name (character-type device file
name). For example, the command devices for Figure 2.32 would be:

� HP-UX®: HORCM_CMD for HOSTA = /dev/rdsk/c0t0d1
HORCM_CMD for HOSTB = /dev/rdsk/c1t0d1

� Solaris®: HORCM_CMD for HOSTA = /dev/rdsk/c0t0d1s2
HORCM_CMD for HOSTB = /dev/rdsk/c1t0d1s2

� AIX ®: HORCM_CMD of HOSTA = /dev/rhdiskXX
HORCM_CMD of HOSTB = /dev/rhdiskXX
where XX = device number assigned by AIX®

� Tru64® UNIX®: HORCM_CMD of HOSTA = /dev/rrzbXXc
HORCM_CMD of HOSTB = /dev/rrzbXXc
where XX = device number assigned by Tru64® UNIX®

� DYNIX/ptx®: HORCM_CMD of HOSTA = /dev/rdsk/sdXX
HORCM_CMD of HOSTB = /dev/rdsk/sdXX
where XX = device number assigned by DYNIX/ptx®

� Windows® NT/2000: HORCM_CMD of HOSTA = \\.\PhysicalDriveX
HORCM_CMD of HOSTB = \\.\PhysicalDriveX
where X = device number assigned by Windows® NT/2000

� Linux®: HORCM_CMD of HOSTA = /dev/sdX
HORCM_CMD of HOSTB = /dev/sdX
where X = device number assigned by Linux®
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HORCM_MON
#ip_address   service    poll(10ms)    timeout(10ms)
HST1             horcm     1000              3000

HORCM_CMD
#dev_name
/dev/xxx  [Note 1]

HORCM_DEV
#dev_group     dev_name     port#     TargetID  LU#
  Oradb                 oradev1        CL1-A               1      1
  Oradb                 oradev2        CL1-A               1      2

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST2                 horcm

Configuration file for HOSTA (/etc/horcm.conf)

HORCM_MON
#ip_address   service    poll(10ms)    timeout(10ms)
HST2             horcm     1000              3000

HORCM_CMD
#dev_name
 /dev/xxx  [Note 1]

HORCM_DEV
#dev_group     dev_name     port#     TargetID  LU#
  Oradb                 oradev1        CL1-D               2      1
  Oradb                 oradev2        CL1-D               2      2

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST1                 horcm

 Configuration file for HOSTB (/etc/horcm.conf)

LAN

Tx: Target ID
Lx: LUN

Note: Use of command device by user is not possible (command
device established from Remote Console PC or SVP).

Ip address:HST2

 A    BCL1

Oradb
oradev1

oradev2

P-Vol

P-Vol

T1,L1

T1,L2

Command
device

T0,L1

             C    D CL1
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CONF.file
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Fibre-channelFibre-channel

Fibre portFibre port

Figure 2.32 HORC Local Configuration Example
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Example of CCI commands with HOSTA:

� Designate a group name (Oradb) and a local host P- VOL a case.
#  paircreate  -g Oradb  -f  never  -vl
This command creates pairs for all LUs assigned to group Oradb in the configuration
definition file (two pairs for the configuration in Figure 2.32).

� Designate a volume name (oradev1) and a local host P-VOL a case.
# paircreate   -g Oradb  -d oradev1  -f  never   -vl
This command creates pairs for all LUs designated as oradev1 in the configuration
definition file (CL1-A,T1,L1 and CL1-D,T2,L1 for the configuration in Figure 2.32).

� Designate a group name and display pair status.
#  pairdisplay  -g Oradb

Group   PairVol(L/R) (P,T#,L#),  Seq#, LDEV#..P/S,       Status,  Fence,     Seq#,  P-LDEV# M
oradb   oradev1(L)   (CL1-A, 1,1) 30053    18..    P-VOL  COPY  NEVER ,30053         19     -
oradb   oradev1(R)   (CL1-D, 2,1) 30053    19..    S-VOL  COPY  NEVER ,-----            18     -
oradb   oradev2(L)   (CL1-A, 1,2) 30053    20..    P-VOL  COPY  NEVER ,30053         21     -
oradb   oradev2(R)   (CL1-D, 2,2) 30053    21..    S-VOL  COPY  NEVER ,-----             20     -

Example of CCI commands with HOSTB:

� Designate a group name and a remote host P-VOL a case.
#  paircreate  -g Oradb  -f  never  -vr
This command creates pairs for all LU designated as Oradb in the configuration definition
file (two pairs for the configuration in Figure 2.32).

� Designate a volume name (oradev1) and a remote host P-VOL a case.
#  paircreate  -g Oradb  -d  oradev1  -f  never  -vr
This command creates pairs for all LUs designated as oradev1 in the configuration
definition file (CL1-A,T1,L1 and CL1-D,T2,L1 for the configuration in Figure 2.32).

� Designate a group name and display pair status.
#  pairdisplay  -g  Oradb

Group   PairVol(L/R) (P,T#,L#),   Seq#,LDEV#..P/S,      Status,  Fence,    Seq#,P-LDEV# M
oradb   oradev1(L)   (CL1-D, 2,1) 30053   19..    S-VOL COPY  NEVER ,-----             18  -
oradb   oradev1(R)   (CL1-A, 1,1) 30053   18..    P-VOL COPY  NEVER ,30053         19  -
oradb   oradev2(L)   (CL1-D, 2,2) 30053   21..    S-VOL COPY  NEVER ,-----             20  -
oradb   oradev2(R)   (CL1-A, 1,2) 30053   20..    P-VOL COPY  NEVER ,30053         21  -
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The command device is defined using the system raw device name (character-type device file
name). The command device defined in the configuration definition file must be established in
a way to be following either every instance. If one command device is used between different
instances on the same SCSI port, then the number of instances is up to 16 per command
device. If this restriction is exceeded, then use a different SCSI path for each instance. For
example, the command devices for Figure 2.33 would be:

� HP-UX®: HORCM_CMD for HORCMINST0 = /dev/rdsk/c0t0d1
HORCM_CMD for HORCMINST1 = /dev/rdsk/c1t0d1

� Solaris®: HORCM_CMD for HORCMINST0 = /dev/rdsk/c0t0d1s2
HORCM_CMD for HORCMINST1 = /dev/rdsk/c1t0d1s2

� AIX ®: HORCM_CMD of HORCMINST0 = /dev/rhdiskXX
HORCM_CMD of HORCMINST1 = /dev/rhdiskXX
where XX = device number assigned by AIX®

� Tru64® UNIX®: HORCM_CMD of HORCMINST0 = /dev/rrzbXXc
HORCM_CMD of HORCMINST1 = /dev/rrzbXXc
where XX = device number assigned by Tru64® UNIX®

� DYNIX/ptx®: HORCM_CMD of HORCMINST0 = /dev/rdsk/sdXX
HORCM_CMD of HORCMINST1 = /dev/rdsk/sdXX
where XX = device number assigned by DYNIX/ptx®

� Windows® NT/2000: HORCM_CMD of HORCMINST0 = \\.\PhysicalDriveX
HORCM_CMD of HORCMINST1 = \\.\PhysicalDriveX
where X = device number assigned by Windows® NT/2000

� Linux®:HORCM_CMD of HORCMINST0 = /dev/sdX
HORCM_CMD of HORCMINST1 = /dev/sdX
where X = device number assigned by Linux®
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HORCM_MON
#ip_address   service    poll(10ms)    timeout(10ms)
HST1             horcm0            1000                  3000

HORCM_CMD
#dev_name
 /dev/xxx  [Note 1]

HORCM_DEV
#dev_group     dev_name     port#     TargetID  LU#
  Oradb                 oradev1        CL1-A               1      1
  Oradb                 oradev2        CL1-A               1      2

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST1                 horcm1

Configuration file for HORCMINST0 (horcm0.conf )

HORCM_MON
#ip_address   service    poll(10ms)    timeout(10ms)
HST1             horcm1             1000                 3000

HORCM_CMD
#dev_name
 /dev/xxx  [Note 1]

HORCM_DEV
#dev_group     dev_name     port#     TargetID  LU#
  Oradb                 oradev1        CL1-D               2      1
  Oradb                 oradev2        CL1-D               2      2

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST1                 horcm0

 Configuration file for HORCMINST1 (horcm1.conf )

LAN

Tx: Target ID
Lx: LUN

Note: Use of command device by user is not possible (command
device established from Remote Console PC or SVP).

  A    BCL1

Oradb
oradev1

oradev2

P-Vol

P-Vol

T1,L1

T1,L2

Command
device

T0,L1

            C    D CL1

S-Vol

S-Vol

T2,L2

T2,L1

T0,L1

9900 Subsystem

HORCMINST0

HORCM

CONF.file

Ip address:HST1

C0

HORCMINST1

HORCM

CONF.file

C1

/dev/rdsk/c0t1d1
/dev/rdsk/c0t1d2
/dev/rdsk/c0t0d0

/dev/rdsk/c1t2d1
/dev/rdsk/c1t2d2
/dev/rdsk/c1t0d0

Fibre-channelFibre-channel

Fibre portFibre port

HOSTA

Figure 2.33 HORC Configuration Example for Two Instances
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Example of CCI commands with Instance-0 on HOSTA:

� When the command execution environment is not set, set an instance number.
For C shell:  #  setenv  HORCMINST  0
For Windows®:  set  HORCMINST=0

� Designate a group name (Oradb) and a local instance P- VOL a case.
#  paircreate  -g Oradb  -f never  -vl
This command creates pairs for all LUs assigned to group Oradb in the configuration
definition file (two pairs for the configuration in Figure 2.33).

� Designate a volume name (oradev1) and a local instance P-VOL a case.
# paircreate   -g Oradb  -d oradev1  -f never   -vl
This command creates pairs for all LUs designated as oradev1 in the configuration
definition file (CL1-A,T1,L1 and CL1-D,T2,L1 for the configuration in Figure 2.33).

� Designate a group name and display pair status.
#  pairdisplay  -g Oradb

Group   PairVol(L/R) (P,T#,L#),  Seq#, LDEV#..P/S,       Status,  Fence,     Seq#,  P-LDEV# M
oradb   oradev1(L)   (CL1-A, 1,1) 30053    18..    P-VOL  COPY  NEVER ,30053         19     -
oradb   oradev1(R)   (CL1-D, 2,1) 30053    19..    S-VOL  COPY  NEVER ,-----            18     -
oradb   oradev2(L)   (CL1-A, 1,2) 30053    20..    P-VOL  COPY  NEVER ,30053          21     -
oradb   oradev2(R)   (CL1-D, 2,2) 30053    21..    S-VOL  COPY  NEVER ,-----             20     -

Example of CCI commands with Instance-1 on HOSTA:

� When the command execution environment is not set, set an instance number.
For C shell:  #  setenv  HORCMINST  1
For Windows®:  set  HORCMINST=1

� Designate a group name and a remote instance P-VOL a case.
#  paircreate  -g Oradb  -f  never  -vr
This command creates pairs for all LU designated as Oradb in the configuration definition
file (two pairs for the configuration in Figure 2.33).

� Designate a volume name (oradev1) and a remote instance P-VOL a case.
#  paircreate  -g Oradb  -d  oradev1  -f  never  -vr
This command creates pairs for all LUs designated as oradev1 in the configuration
definition file (CL1-A,T1,L1 and CL1-D,T2,L1 for the configuration in Figure 2.33).

� Designate a group name and display pair status.
#  pairdisplay  -g  Oradb

Group   PairVol(L/R) (P,T#,L#),   Seq#,LDEV#..P/S,      Status,  Fence,    Seq#,P-LDEV# M
oradb   oradev1(L)   (CL1-D, 2,1) 30053   19..    S-VOL COPY  NEVER ,-----            18  -
oradb   oradev1(R)   (CL1-A, 1,1) 30053   18..    P-VOL COPY  NEVER ,30053         19  -
oradb   oradev2(L)   (CL1-D, 2,2) 30053   21..    S-VOL COPY  NEVER ,-----            20  -
oradb   oradev2(R)   (CL1-A, 1,2) 30053   20..    P-VOL COPY  NEVER ,30053         21  -
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The command device is defined using the system raw device name (character-type device file
name). For example, the command devices for Figure 2.34 would be:

� HP-UX®: HORCM_CMD of HOSTA = /dev/rdsk/c0t0d1
HORCM_CMD of HOSTB = /dev/rdsk/c1t0d1
HORCM_CMD of HOSTC = /dev/rdsk/c1t0d1
HORCM_CMD of HOSTD = /dev/rdsk/c1t0d1

� Solaris®: HORCM_CMD of HOSTA = /dev/rdsk/c0t0d1s2
HORCM_CMD of HOSTB = /dev/rdsk/c1t0d1s2
HORCM_CMD of HOSTC = /dev/rdsk/c1t0d1s2
HORCM_CMD of HOSTD = /dev/rdsk/c1t0d1s2

� AIX ®: HORCM_CMD of HOSTA = /dev/rhdiskXX
HORCM_CMD of HOSTB = /dev/rhdiskXX
HORCM_CMD of HOSTC = /dev/rhdiskXX
HORCM_CMD of HOSTD = /dev/rhdiskXX
where XX = device number assigned by AIX®

� Tru64® UNIX®: HORCM_CMD of HOSTA = /dev/rrzbXXc
HORCM_CMD of HOSTB = /dev/rrzbXXc
HORCM_CMD of HOSTC = /dev/rrzbXXc
HORCM_CMD of HOSTD = /dev/rrzbXXc
where XX = device number assigned by Tru64® UNIX®

� DYNIX/ptx®: HORCM_CMD of HOSTA = /dev/rdsk/sdXX
HORCM_CMD of HOSTB = /dev/rdsk/sdXX
HORCM_CMD of HOSTC = /dev/rdsk/sdXX
HORCM_CMD of HOSTD = /dev/rdsk/sdXX
where XX = device number assigned by DYNIX/ptx®

� Windows® NT/2000: HORCM_CMD of HOSTA = \\.\PhysicalDriveX
HORCM_CMD of HOSTB = \\.\PhysicalDriveX
HORCM_CMD of HOSTC = \\.\PhysicalDriveX
HORCM_CMD of HOSTD = \\.\PhysicalDriveX
where X = device number assigned by Windows® NT/2000

� Linux®:HORCM_CMD of HOSTA = /dev/sdX
HORCM_CMD of HOSTB = /dev/sdX
HORCM_CMD of HOSTC = /dev/sdX
HORCM_CMD of HOSTD = /dev/sdX
where X = device number assigned by Linux®
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C1

/dev/rdsk/c1t2d1
/dev/rdsk/c1t2d2
/dev/rdsk/c1t0d1

SCSI port

       HOST D Ip address:HST4

HORCM

• \CONF.file

C1

/dev/rdsk/c1t2d1
/dev/rdsk/c1t2d2
/dev/rdsk/c1t0d1

SCSI port

C1

/dev/rdsk/c1t2d1
/dev/rdsk/c1t2d2
/dev/rdsk/c1t0d1

SCSI port

        HOST C Ip address:HST3

HORCM

CONF.file .file

C1

/dev/rdsk/c1t2d1
/dev/rdsk/c1t2d2
/dev/rdsk/c1t0d1

SCSI port

C1

/dev/rdsk/c1t2d1
/dev/rdsk/c1t2d2
/dev/rdsk/c1t0d1

SCSI port

         HOST B Ip address:HST2

HORCM

CONF.file

C1

/dev/rdsk/c1t2d1
/dev/rdsk/c1t2d2
/dev/rdsk/c1t0d1

Fibre port

LAN

 A     B    C    DCL1

9900 Subsystem

Command
device

T0,L1
 A    B    C    D CL2

T0,L1

  HOST A

HORCM

CONF.file

Ip address:HST1

C0

/dev/rdsk/c0t1d1
/dev/rdsk/c0t1d2
/dev/rdsk/c0t0d1

Fibre-channelFibre-channel

Fibre port

Oradb
oradev1

oradev2

P-Vol
T1,L1

S-Vol

S-Vol

T2,L2

T2,L1

Oradb1
oradev1-1

oradev1-2

P-Vol L

MU# 1

S-Vol

S-Vol
T2,L2

T2, L1

Oradb2
oradev2-1

oradev2-2

S-Vol

S-Vol

T2,L2

T2,L1

Note: Use of command device by user is not possible (command
device established from Remote Console PC or SVP).

Tx: Target ID
Lx: LUN

MU# 0

MU# 2

T1,L2

Figure 2.34 HOMRCF Configuration Example
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HORCM_MON
#ip_address   service    poll(10ms)    timeout(10ms)
HST1             horcm     1000              3000

HORCM_CMD
#dev_name
/dev/xxx  [Note 1]

HORCM_DEV
#dev_group   dev_name    port#    TargetID  LU# MU#
  Oradb              oradev1        CL1-A          1      1        0

Oradb              oradev2        CL1-A          1      2        0

  Oradb1            oradev1-1     CL1-A          1       1       1
Oradb1            oradev1-2     CL1-A          1       2       1

  Oradb2            oradev2-1     CL1-A          1       1       2
  Oradb2            oradev2-2     CL1-A          1       2       2

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST2                 horcm
 Oradb1             HST3                 horcm
 Oradb2             HST4                 horcm

Configuration file for HOSTA (/etc/horcm.conf)

HORCM_MON
#ip_address   service    poll(10ms)    timeout(10ms)
HST2             horcm     1000              3000

HORCM_CMD
#dev_name
 /dev/xxx  [Note 1]

HORCM_DEV
#dev_group   dev_name  port#  TargetID  LU#  MU#
  Oradb             oradev1        CL2-B         2      1
  Oradb             oradev2        CL2-B         2      2

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST1                 horcm

Configuration file for HOSTB (/etc/horcm.conf)

HORCM_MON
#ip_address   service    poll(10ms)    timeout(10ms)
HST3            horcm     1000              3000

HORCM_CMD
#dev_name
 /dev/xxx  [Note 1]

HORCM_DEV
#dev_group  dev_name  port#  TargetID  LU#  MU#
  Oradb1          oradev1-1     CL2-C         2      1
  Oradb1          oradev1-2     CL2-C         2      2

HORCM_INST
#dev_group       ip_address         service
 Oradb1               HST1                 horcm

Configuration file for HOSTC (/etc/horcm.conf)

HORCM_MON
#ip_address   service    poll(10ms)    timeout(10ms)
HST4             horcm     1000              3000

HORCM_CMD
#dev_name
 /dev/xxx  [Note 1]

HORCM_DEV
#dev_group  dev_name  port#  TargetID  LU#  MU#
  Oradb2          oradev2-1     CL2-D         2      1
  Oradb2          oradev2-2     CL2-D         2      2

HORCM_INST
#dev_group       ip_address         service
 Oradb2               HST1                 horcm

Configuration file for HOSTD (/etc/horcm.conf)

Figure 2.34 HOMRCF Configuration Example (continued)
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Example of CCI commands with HOSTA (group Oradb):

� When the command execution environment is not set, set HORCC_MRCF to the
environment variable.
For C shell:  #  setenv HORCC_MRCF  1
Windows®:  set  HORCC_MRCF=1

� Designate a group name (Oradb) and a local host P-VOL a case.
#  paircreate  -g Oradb -vl
This command creates pairs for all LUs assigned to group Oradb in the configuration
definition file (two pairs for the configuration in Figure 2.34).

� Designate a volume name (oradev1) and a local host P-VOL a case.
# paircreate   -g Oradb  -d oradev1 -vl
This command creates pairs for all LUs designated as oradev1 in the configuration
definition file (CL1-A,T1,L1 and CL1-D,T2,L1 for the configuration in Figure 2.34).

� Designate a group name and display pair status.
#  pairdisplay  -g Oradb

Group   PairVol(L/R) (Port#,TID,LU-M), Seq#,LDEV#..P/S,      Status, Seq#,P-LDEV# M
oradb   oradev1(L)  (CL1-A,  1,  1 - 0)       30053       18..P-VOL COPY  30053          20  -
oradb   oradev1(R)  (CL2-B,  2,  1 - 0)       30053       20..S-VOL COPY   -----            18  -
oradb   oradev2(L)  (CL1-A,  1,  2 - 0)       30053       19..P-VOL COPY  30053          21  -
oradb   oradev2(R)  (CL2-B,  2,  2 - 0)       30053       21..S-VOL COPY   -----             19  -

Example of CCI commands with HOSTB (group Oradb)

� When the command execution environment is not set, set HORCC_MRCF to the
environment variable.
For C shell:  #  setenv HORCC_MRCF  1
Windows®:  set  HORCC_MRCF=1

� Designate a group name and a remote host P-VOL a case.
#  paircreate  -g Oradb  -vr
This command creates pairs for all LUs assigned to group Oradb in the configuration
definition file (two pairs for the configuration in Figure 2.34).

� Designate a volume name (oradev1) and a remote host P-VOL a case.
#  paircreate  -g Oradb  -d  oradev1  -vr
This command creates pairs for all LUs designated as oradev1 in the configuration
definition file (CL1-A,T1,L1 and CL1-D,T2,L1 for the configuration in Figure 2.34).

� Designate a group name and display pair status.
#  pairdisplay  -g  Oradb

Group   PairVol(L/R) (Port#,TID,LU-M), Seq#,LDEV#..P/S,      Status, Seq#,P-LDEV# M
oradb   oradev1(L)  (CL2-B,  2,  1 - 0)     30053        20..S-VOL COPY   -----             18  -
oradb   oradev1(R)  (CL1-A,  1,  1 - 0)     30053         18..P-VOL COPY  30053          20  -
oradb   oradev2(L)  (CL2-B,  2,  2 - 0)     30053         21..S-VOL COPY   -----             19  -
oradb   oradev2(R)  (CL1-A,  1,  2 - 0)     30053         19..P-VOL COPY  30053           21  -
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Example of CCI commands with HOSTA (group Oradb1):

� When the command execution environment is not set, set HORCC_MRCF to the
environment variable.
For C shell:  #  setenv HORCC_MRCF  1
For Windows®:  set  HORCC_MRCF=1

� Designate a group name (Oradb1) and a local host P-VOL a case.
#  paircreate  -g Oradb1 -vl
This command creates pairs for all LUs assigned to group Oradb1 in the configuration
definition file (two pairs for the configuration in Figure 2.34).

� Designate a volume name (oradev1-1) and a local host P-VOL a case.
# paircreate   -g Oradb1  -d oradev1-1 -vl
This command creates pairs for all LUs designated as oradev1-1 in the configuration
definition file (CL1-A,T1,L1 and CL1-D,T2,L1 for the configuration in Figure 2.34).

� Designate a group name, and display pair status.
#  pairdisplay  -g Oradb1

Group    PairVol(L/R) (Port#,TID,LU-M),   Seq#,LDEV#..P/S,      Status, Seq#,P-LDEV# M
oradb1   oradev1-1(L)  (CL1-A,  1,  1 - 1)     30053       18..P-VOL COPY  30053          22  -
oradb1   oradev1-1(R)  (CL2-C,  2,  1 - 0)     30053       22..S-VOL COPY   -----            18  -
oradb1   oradev1-2(L)  (CL1-A,  1,  2 - 1)     30053       19..P-VOL COPY  30053          23  -
oradb1   oradev1-2(R)  (CL2-C,  2,  2 - 0)     30053       23..S-VOL COPY   -----             19  -

Example of CCI commands with HOSTC (group Oradb1):

� When the command execution environment is not set, set HORCC_MRCF to the
environment variable.
For C shell:  #  setenv HORCC_MRCF  1
For Windows®:  set  HORCC_MRCF=1

� Designate a group name and a remote host P-VOL a case.
#  paircreate  -g Oradb1  -vr
This command creates pairs for all LUs assigned to group Oradb1 in the configuration
definition file (two pairs for the configuration in Figure 2.34).

� Designate a volume name (oradev1-1) and a remote host P-VOL a case.
#  paircreate  -g Oradb1  -d  oradev1-1  -vr
This command creates pairs for all LUs designated as oradev1-1 in the configuration
definition file (CL1-A,T1,L1 and CL1-D,T2,L1 for the configuration in Figure 2.34).

� Designate a group name and display pair status.
#  pairdisplay  -g  Oradb1

Group    PairVol(L/R) (Port#,TID,LU-M),    Seq#,  LDEV#..P/S,      Status, Seq#,P-LDEV# M
oradb1   oradev1-1(L)  (CL2-C,  2,  1 - 0)     30053        22..S-VOL COPY   -----             18  -
oradb1   oradev1-1(R)  (CL1-A,  1,  1 - 1)     30053         18..P-VOL COPY  30053          22  -
oradb1   oradev1-2(L)  (CL2-C,  2,  2 - 0)     30053         23..S-VOL COPY   -----             19  -
oradb1   oradev1-2(R)  (CL1-A,  1,  2 - 1)     30053         19..P-VOL COPY  30053           23  -
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Example of CCI commands with HOSTA (group Oradb2):

� When the command execution environment is not set, set HORCC_MRCF to the
environment variable.
For C shell:  #  setenv HORCC_MRCF  1
For Windows®:  set  HORCC_MRCF=1

� Designate a group name (Oradb2) and a local host P-VOL a case.
#  paircreate  -g Oradb2 -vl
This command creates pairs for all LUs assigned to group Oradb2 in the configuration
definition file (two pairs for the configuration in Figure 2.34).

� Designate a volume name (oradev2-1) and a local host P-VOL a case.
# paircreate   -g Oradb2  -d oradev2-1 -vl
This command creates pairs for all LUs designated as oradev2-1 in the configuration
definition file (CL1-A,T1,L1 and CL1-D,T2,L1 for the configuration in Figure 2.34).

� Designate a group name and display pair status.
#  pairdisplay  -g Oradb2

Group    PairVol(L/R) (Port#,TID,LU-M),   Seq#,LDEV#..P/S,      Status, Seq#,P-LDEV# M
oradb2   oradev2-1(L)  (CL1-A,  1,  1 - 2)    30053       18..P-VOL COPY  30053          24  -
oradb2   oradev2-1(R)  (CL2-D,  2,  1 - 0)    30053       24..S-VOL COPY   -----            18  -
oradb2   oradev2-2(L)  (CL1-A,  1,  2 - 2)     30053       19..P-VOL COPY  30053          25  -
oradb2   oradev2-2(R)  (CL2-D,  2,  2 - 0)    30053       25..S-VOL COPY   -----             19  -

Example of CCI commands with HOSTD (group Oradb2):

� When the command execution environment is not set, set HORCC_MRCF to the
environment variable.
For C shell:  #  setenv HORCC_MRCF  1
For Windows®:  set  HORCC_MRCF=1

� Designate a group name and a remote host P-VOL a case.
#  paircreate  -g Oradb2  -vr
This command creates pairs for all LUs assigned to group Oradb2 in the configuration
definition file (two pairs for the configuration in Figure 2.34).

� Designate a volume name (oradev2-1) and a remote host P-VOL a case.
#  paircreate  -g Oradb2  -d  oradev2-1  -vr
This command creates pairs for all LUs designated as oradev2-1 in the configuration
definition file (CL1-A,T1,L1 and CL1-D,T2,L1 for the configuration in Figure 2.34).

� Designate a group name and display pair status.
#  pairdisplay  -g  Oradb2

Group    PairVol(L/R) (Port#,TID,LU-M),    Seq#,  LDEV#..P/S,      Status, Seq#,P-LDEV# M
oradb2   oradev2-1(L)  (CL2-D,  2,  1 - 0)     30053        24..S-VOL COPY   -----             18  -
oradb2   oradev2-1(R)  (CL1-A,  1,  1 - 2)     30053         18..P-VOL COPY  30053          24  -
oradb2   oradev2-2(L)  (CL2-D,  2,  2 - 0)     30053         25..S-VOL COPY   -----             19  -
oradb2   oradev2-2(R)  (CL1-A,  1,  2 - 2)     30053         19..P-VOL COPY  30053           25  -
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The command device is defined using the system raw device name (character-type device file
name). The command device defined in the configuration definition file must be established in
a way to be following either every instance. If one command device is used between different
instances on the same SCSI port, then the number of instances is up to 16 per command
device. If this restriction is exceeded, then use a different SCSI path for each instance. For
example, the command devices for Figure 2.35 would be:

� HP-UX®: HORCM_CMD for HORCMINST0 = /dev/rdsk/c0t0d1
HORCM_CMD for HORCMINST1 = /dev/rdsk/c1t0d1

� Solaris®: HORCM_CMD for HORCMINST0 = /dev/rdsk/c0t0d1s2
HORCM_CMD for HORCMINST1 = /dev/rdsk/c1t0d1s2

� AIX ®: HORCM_CMD of HORCMINST0 = /dev/rhdiskXX
HORCM_CMD of HORCMINST1 = /dev/rhdiskXX
where XX = device number assigned by AIX®

� Tru64® UNIX®: HORCM_CMD of HORCMINST0 = /dev/rrzbXXc
HORCM_CMD of HORCMINST1 = /dev/rrzbXXc
where XX = device number assigned by Tru64® UNIX®

� DYNIX/ptx®: HORCM_CMD of HORCMINST0 = /dev/rdsk/sdXX
HORCM_CMD of HORCMINST1 = /dev/rdsk/sdXX
where XX = device number assigned by DYNIX/ptx®

� Windows® NT/2000: HORCM_CMD of HORCMINST0 = \\.\PhysicalDriveX
HORCM_CMD of HORCMINST1 = \\.\PhysicalDriveX
where X = device number assigned by Windows® NT/2000

� Linux®:HORCM_CMD of HORCMINST0 = /dev/sdX
HORCM_CMD of HORCMINST1 = /dev/sdX
where X = device number assigned by Linux®
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LAN

HORCM_MON
#ip_address   service    poll(10ms)    timeout(10ms)
HST1             horcm0            1000                  3000

HORCM_CMD
#dev_name
 /dev/xxx  [Note 1]

HORCM_DEV
#dev_group      dev_name     port#     TargetID  LU#    MU#
Oradb                 oradev1      CL1-A            1      1           0
Oradb                 oradev2      CL1-A            1      2           0
Oradb1               oradev11    CL1-D            3      1           0
Oradb1               oradev12    CL1-D            3      2           0
Oradb2               oradev21    CL1-D            4      1           0
Oradb2               oradev22    CL1-D            4      2           0

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST1                 horcm1
 Oradb1             HST1                 horcm1
 Oradb2             HST1                 horcm1

Configuration file for HOSTA (/etc/horcm0.conf )

HORCM_MON
#ip_address   service    poll(10ms)    timeout(10ms)
HST1             horcm1             1000                 3000

HORCM_CMD
#dev_name
 /dev/xxx  [Note 1]

HORCM_DEV
#dev_group     dev_name       port#     TargetID  LU#    MU#
Oradb                 oradev1        CL1-D           2      1           0
Oradb                 oradev2        CL1-D           2      2           0
Oradb1               oradev11      CL1-D           2      1           1
Oradb1               oradev12      CL1-D           2      2           1
Oradb2               oradev21      CL1-D           2      1           2
Oradb2               oradev22      CL1-D           2      2           2

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST1                 horcm0
 Oradb1             HST1                 horcm0
 Oradb2             HST1                 horcm0

Configuration file for HOSTA (/etc/horcm1.conf )

  A    BCL1

Oradb
                             oradev1

                             oradev2

P-Vol

P-Vol
T1,L1

T1,L2

Command
device
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            C    D CL1

S/P-Vol
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CONF.file
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Figure 2.35 HOMRCF Configuration Example with Cascade Pairs

Note: See section 2.7.1 for further information on HOMRCF cascade configurations.
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Example of CCI commands with Instance-0 on HOSTA:

� When the command execution environment is not set, set an instance number.
For C shell: #  setenv  HORCMINST  0

#  setenv  HORCC_MRCF  1
For Windows®: set  HORCMINST=0

set  HORCC_MRCF=1

� Designate a group name (Oradb) and a local instance P- VOL a case.
#  paircreate  -g Oradb  -vl
#  paircreate  -g Oradb1  -vr
These commands create pairs for all LUs assigned to groups Oradb and Oradb1 in the
configuration definition file (four pairs for the configuration in Figure 2.35).

� Designate a group name and display pair status.
# pairdisplay -g oradb -m cas

Group   PairVol(L/R) (Port#,TID,LU-M),Seq#,LDEV#.P/S,Status, Seq#,P-LDEV# M
oradb   oradev1(L)     (CL1-A , 1,  1-0)   30053  266.. P-VOL  PAIR, 30053    268  -
oradb   oradev1(R)     (CL1-D , 2,  1-0)   30053  268.. S-VOL  PAIR, -----    266  -
oradb1  oradev11(R)  (CL1-D , 2,  1-1)   30053  268.. P-VOL  PAIR, 30053    270  -
oradb2  oradev21(R)  (CL1-D , 2,  1-2)   30053  268.. SMPL   ----, -----   ----  -
oradb   oradev2(L)     (CL1-A , 1,  2-0)   30053  267.. P-VOL  PAIR, 30053    269  -
oradb   oradev2(R)     (CL1-D , 2,  2-0)   30053  269.. S-VOL  PAIR, -----    267  -
oradb1  oradev12(R)  (CL1-D , 2,  2-1)   30053  269.. P-VOL  PAIR, 30053    271  -
oradb2  oradev22(R)  (CL1-D , 2,  2-2)   30053  269.. SMPL   ----, -----   ----  -

Example of CCI commands with Instance-1 on HOSTA:

� When the command execution environment is not set, set an instance number.
For C shell: #  setenv  HORCMINST  1

#  setenv  HORCC_MRCF  1
For Windows®: set  HORCMINST=1

set  HORCC_MRCF=1

� Designate a group name and a remote instance P-VOL a case.
#  paircreate  -g Oradb  -vr
#  paircreate  -g Oradb1  -vl
These commands create pairs for all LUs assigned to groups Oradb and Oradb1 in the
configuration definition file (four pairs for the configuration in Figure 2.35).

� Designate a group name and display pair status.
# pairdisplay -g oradb -m cas

Group   PairVol(L/R) (Port#,TID,LU-M),Seq#,LDEV#.P/S,Status, Seq#,P-LDEV# M
oradb   oradev1(L)  (CL1-D , 2,  1-0)30053  268..S-VOL PAIR,-----    266  -
oradb1  oradev11(L) (CL1-D , 2,  1-1)30053  268..P-VOL PAIR,30053    270  -
oradb2  oradev21(L) (CL1-D , 2,  1-2)30053  268..SMPL  ----,-----   ----  -
oradb   oradev1(R)  (CL1-A , 1,  1-0)30053  266..P-VOL PAIR,30053    268  -
oradb   oradev2(L)  (CL1-D , 2,  2-0)30053  269..S-VOL PAIR,-----    267  -
oradb1  oradev12(L) (CL1-D , 2,  2-1)30053  269..P-VOL PAIR,30053    271  -
oradb2  oradev22(L) (CL1-D , 2,  2-2)30053  269..SMPL  ----,-----   ----  -
oradb   oradev2(R)  (CL1-A , 1,  2-0)30053  267..P-VOL PAIR,30053    269  -
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The command device is defined using the system raw device name (character-type device file
name). The command device defined in the configuration definition file must be established in
a way to be following either every instance. If one command device is used between different
instances on the same SCSI port, then the number of instances is up to 16 per command
device. If this restriction is exceeded, then use a different SCSI path for each instance. For
example, the command devices for Figure 2.36 would be:

� HP-UX®: HORCM_CMD of HOSTA (/etc/horcm.conf)  ... /dev/rdsk/c0t0d1
HORCM_CMD of HOSTB (/etc/horcm.conf)  ... /dev/rdsk/c1t0d1
HORCM_CMD of HOSTB (/etc/horcm0.conf) ... /dev/rdsk/c1t0d1

� Solaris®: HORCM_CMD of HOSTA(/etc/horcm.conf)   ... /dev/rdsk/c0t0d1s2
HORCM_CMD of HOSTB(/etc/horcm.conf)  ... /dev/rdsk/c1t0d1s2
HORCM_CMD of HOSTB(/etc/horcm0.conf) ... /dev/rdsk/c1t0d1s2

� AIX ®: HORCM_CMD of HOSTA(/etc/horcm.conf) ... /dev/rhdiskXX
HORCM_CMD of HOSTB(/etc/horcm.conf) ... /dev/rhdiskXX
HORCM_CMD of HOSTB(/etc/horcm0.conf)... /dev/rhdiskXX
where XX = device number assigned by AIX®

� Tru64® UNIX®: HORCM_CMD of HOSTA(/etc/horcm.conf) ... /dev/rrzbXXc
HORCM_CMD of HOSTB(/etc/horcm.conf) ... /dev/rrzbXXc
HORCM_CMD of HOSTB(/etc/horcm0.conf)... /dev/rrzbXXc
where XX = device number assigned by Tru64® UNIX®

� DYNIX/ptx®: HORCM_CMD of HOSTA(/etc/horcm.conf) ... /dev/rdsk/sdXX
HORCM_CMD of HOSTB(/etc/horcm.conf) ... /dev/rdsk/sdXX
HORCM_CMD of HOSTB(/etc/horcm0.conf)... /dev/rdsk/sdXX
where XX = device number assigned by DYNIX/ptx®

� Windows® NT/2000: HORCM_CMD of HOSTA(/etc/horcm.conf)  ... \\.\PhysicalDriveX
HORCM_CMD of HOSTB(/etc/horcm.conf)  ... \\.\PhysicalDriveX
HORCM_CMD of HOSTB(/etc/horcm0.conf) ... \\.\PhysicalDriveX
where X = device number assigned by Windows® NT/2000

� Linux®:HORCM_CMD of HOSTA(/etc/horcm.conf)  ... /dev/sdX
HORCM_CMD of HOSTB(/etc/horcm.conf)  ... /dev/sdX
HORCM_CMD of HOSTB(/etc/horcm0.conf) ... /dev/sdX
where X = device number assigned by Linux®
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LAN

HORCM_MON
#ip_address service poll(10ms) timeout
HST1          horcm         1000      3000
HORCM_CMD
#dev_name
 /dev/xxx  [Note 1]
HORCM_DEV
#dev_groupdev_name port#  TID LU# MU#
Oradb        oradev1    CL1-A   1      1
Oradb        oradev2    CL1-A   1      2

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST2                 horcm
 Oradb               HST2                 horcm0

Config file-HOSTA (/etc/horcm.conf )  Config file-HOSTB (/etc/horcm.conf )

 A    B
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S/P -VOL
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              Oradb2
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T4,L1

T4,L2

HORCM_MON
#ip_address service poll(10ms) timeout
HST2          horcm         1000      3000
HORCM_CMD
#dev_name
 /dev/xxx  [Note 1]
HORCM_DEV
#dev_groupdev_name port#  TID LU# MU#
Oradb        oradev1    CL1-D   2      1
Oradb        oradev2    CL1-D   2      2
Oradb1         oradev11  CL1-D   2      1     0
Oradb1         oradev12  CL1-D   2      2     0
Oradb2         oradev21  CL1-D   2      1     1
Oradb2         oradev22  CL1-D   2      2     1

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST1                 horcm
 Oradb1             HST2                 horcm0
 Oradb2             HST2                 horcm0

HORCM_MON
#ip_address service poll(10ms) timeout
HST2          horcm0         1000      3000
HORCM_CMD
#dev_name
 /dev/xxx  [Note 1]
HORCM_DEV
#dev_groupdev_name port#  TID LU# MU#
Oradb        oradev1    CL1-D   2      1
Oradb        oradev2    CL1-D   2      2
Oradb1         oradev11  CL1-D   3      1     0
Oradb1         oradev12  CL1-D   3      2     0
Oradb2         oradev21  CL1-D   4      1     0
Oradb2         oradev22  CL1-D   4      2     0

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST1                 horcm
 Oradb1             HST2                 horcm
 Oradb2             HST2                 horcm

 Config file-HOSTB (/etc/horcm0.conf )
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Figure 2.36 HORC/HOMRCF Configuration Example with Cascade Pairs

Note: See section 2.7.1 for further information on HOMRCF cascade configurations.
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Example of CCI commands with HOSTA and HOSTB:

� Designate a group name (Oradb) on HORC environment of HOSTA.
#  paircreate  -g Oradb  -vl

� Designate a group name (Oradb1) on HOMRCF environment of HOSTB. When the
command execution environment is not set, set HORCC_MRCF.
For C shell:  #  setenv  HORCC_MRCF 1
For Windows®:  set  HORCC_MRCF=1
#  paircreate  -g Oradb1  -vl
These commands create pairs for all LUs assigned to groups Oradb and Oradb1 in the
configuration definition file (four pairs for the configuration in Figure 2.36).

� Designate a group name and display pair status on HOSTA.
# pairdisplay -g oradb -m cas

Group   PairVol(L/R) (Port#,TID,LU-M),Seq#,LDEV#.P/S,Status, Seq#,P-LDEV# M
oradb   oradev1(L)  (CL1-A , 1,  1-0)30052  266..SMPL  ----,-----   ----  -
oradb   oradev1(L)  (CL1-A , 1,  1)  30052  266..P-VOL COPY,30053    268  -
oradb1  oradev11(R) (CL1-D , 2,  1-0)30053  268..P-VOL COPY,30053    270  -
oradb2  oradev21(R) (CL1-D , 2,  1-1)30053  268..SMPL  ----,-----   ----  -
oradb   oradev1(R)  (CL1-D , 2,  1)  30053  268..S-VOL COPY,-----    266  -
oradb   oradev2(L)  (CL1-A , 1,  2-0)30052  267..SMPL  ----,-----   ----  -
oradb   oradev2(L)  (CL1-A , 1,  2)  30052  267..P-VOL COPY,30053    269  -
oradb1  oradev12(R) (CL1-D , 2,  2-0)30053  269..P-VOL COPY,30053    271  -
oradb2  oradev22(R) (CL1-D , 2,  2-1)30053  269..SMPL  ----,-----   ----  -
oradb   oradev2(R)  (CL1-D , 2,  2)  30053  269..S-VOL COPY,-----    267  -

Example of CCI commands with HOSTB:

� Designate a group name (oradb) on HORC environment of HOSTB.
#  paircreate  -g Oradb  -vr

� Designate a group name (Oradb1) on HOMRCF environment of  HOSTB. When the
command execution environment is not set, set HORCC_MRCF.
For C shell:  #  setenv  HORCC_MRCF 1
For Windows®:  set  HORCC_MRCF=1
#  paircreate  -g Oradb1  -vl
This command creates pairs for all LUs assigned to group Oradb1 in the configuration
definition file (four pairs for the configuration in Figure 2.36).

� Designate a group name and display pair status on HORC environment of HOSTB.
# pairdisplay -g oradb -m cas

Group   PairVol(L/R) (Port#,TID,LU-M),Seq#,LDEV#.P/S,Status, Seq#,P-LDEV# M
oradb1  oradev11(L) (CL1-D , 2,  1-0)30053  268..P-VOL PAIR,30053    270  -
oradb2  oradev21(L) (CL1-D , 2,  1-1)30053  268..SMPL  ----,-----   ----  -
oradb   oradev1(L)  (CL1-D , 2,  1)  30053  268..S-VOL PAIR,-----    266  -
oradb   oradev1(R)  (CL1-A , 1,  1-0)30052  266..SMPL  ----,-----   ----  -
oradb   oradev1(R)  (CL1-A , 1,  1)  30052  266..P-VOL PAIR,30053    268  -
oradb1  oradev12(L) (CL1-D , 2,  2-0)30053  269..P-VOL PAIR,30053    271  -
oradb2  oradev22(L) (CL1-D , 2,  2-1)30053  269..SMPL  ----,-----   ----  -
oradb   oradev2(L)  (CL1-D , 2,  2)  30053  269..S-VOL PAIR,-----    267  -
oradb   oradev2(R)  (CL1-A , 1,  2-0)30052  267..SMPL  ----,-----   ----  -
oradb   oradev2(R)  (CL1-A , 1,  2)  30052  267..P-VOL PAIR,30053    269  -
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� Designate a group name and display pair status on HOMRCF environment of HOSTB.
# pairdisplay -g oradb1 -m cas

Group   PairVol(L/R) (Port#,TID,LU-M),Seq#,LDEV#.P/S,Status, Seq#,P-LDEV# M
oradb1  oradev11(L) (CL1-D , 2,  1-0)30053  268..P-VOL PAIR,30053    270  -
oradb2  oradev21(L) (CL1-D , 2,  1-1)30053  268..SMPL  ----,-----   ----  -
oradb   oradev1(L)  (CL1-D , 2,  1)  30053  268..S-VOL PAIR,-----    266  -
oradb1  oradev11(R) (CL1-D , 3,  1-0)30053  270..S-VOL PAIR,-----    268  -
oradb1  oradev12(L) (CL1-D , 2,  2-0)30053  269..P-VOL PAIR,30053    271  -
oradb2  oradev22(L) (CL1-D , 2,  2-1)30053  269..SMPL  ----,-----   ----  -
oradb   oradev2(L)  (CL1-D , 2,  2)  30053  269..S-VOL PAIR,-----    267  -
oradb1  oradev12(R) (CL1-D , 3,  2-0)30053  271..S-VOL PAIR,-----    269  -

� Designate a group name and display pair status on HOMRCF environment of HOSTB
(HORCMINST0).
# pairdisplay -g oradb1 -m cas

Group   PairVol(L/R) (Port#,TID,LU-M),Seq#,LDEV#.P/S,Status, Seq#,P-LDEV# M
oradb1  oradev11(L) (CL1-D , 3,  1-0)30053  270..S-VOL PAIR,-----    268  -
oradb1  oradev11(R) (CL1-D , 2,  1-0)30053  268..P-VOL PAIR,30053    270  -
oradb2  oradev21(R) (CL1-D , 2,  1-1)30053  268..SMPL  ----,-----   ----  -
oradb   oradev1(R)  (CL1-D , 2,  1)  30053  268..S-VOL PAIR,-----    266  -
oradb1  oradev12(L) (CL1-D , 3,  2-0)30053  271..S-VOL PAIR,-----    269  -
oradb1  oradev12(R) (CL1-D , 2,  2-0)30053  269..P-VOL PAIR,30053    271  -
oradb2  oradev22(R) (CL1-D , 2,  2-1)30053  269..SMPL  ----,-----   ----  -
oradb   oradev2(R)  (CL1-D , 2,  2)  30053  269..S-VOL PAIR,-----    267  -
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2.7.1 Configuration Definition for Cascade Volume Pairs

The CCI software (HORCM) manages each group to against four mirror descriptors of LDEV.
CCI can be assigned four groups to into entity of LU that describes four mirror descriptors for
a configuration definition file by this management.

LDEV

MU#1
Oradb2

MU#2
Oradb3

HOMRCF

HORC
Oradb1

Oradb
MU#0

Figure 2.37 Mirror Descriptors and Group Assignment

Correspondence of the configuration file and mirror descriptors. The group name and MU#
which described in HORCM_DEV of a configuration definition file is assigned to each
corresponding mirror descriptors with  table 7.4.1. MU # 0 are specially. "Omission of MU#"
is handled as MU#0,and the specified group is registered to MU#0 on HOMRCF and HORC.
The sequence that describes in HORCM_DEV is possible with irregular order (random).

Table 2.8 Mirror Descriptors and Group Assignment
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Cascade function and configuration files. A volume of the cascading connection describes
entity in a configuration definition file on the same  instance, and classifies connection of
volume through the mirror descriptor. In case of HORC/HOMRCF cascading connection, too,
the volume entity describes to a configuration definition file on the same instance. Figure 2.38
shows an example of this.

HORCM_DEV
#dev_group dev_name port# TargetID LU#MU#
Oradb           oradev1   CL1-D        3       0     0
Oradb1         oradev11 CL1-D        3       4     0
Oradb2         oradev21 CL1-D        3       6     0

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST1                 horcm1
 Oradb1             HST1                 horcm1
 Oradb2             HST1                 horcm1

HORCM_DEV
#dev_group dev_name port# TargetID LU# MU#
Oradb           oradev1    CL1-D       3       2       0
Oradb1         oradev11  CL1-D       3       2       1
Oradb2         oradev21  CL1-D       3       2       2

HORCM_INST
#dev_group       ip_address         service
 Oradb               HST1                 horcm0
 Oradb1             HST1                 horcm0
 Oradb2             HST1                 horcm0

PVOL
T3L0

HOMRCF

Oradb
MU#0

SVOL
T3L4

MU#0

S/P
VOL
T3L2

HOMRCF

MU#0

MU#1

MU#2

SVOL
T3L6 MU#0

Oradb1

Oradb2

HORCMINST1HORCMINST0

Figure 2.38 HOMRCF Cascade Connection and Configuration File

HOMRCF . HOMRCF is a mirror configuration within one 9900 subsystem. Therefore,
HOMRCF can be described a volume of the cascading connection according to two
configuration definition files. In case of cascading connection of HOMRCF only, the specified
group is assigned to the mirror descriptor (MU#) of HOMRCF that describes definitely “0” as
MU# for HOMRCF. Figures 2.39-2.42 show HOMRCF cascade configurations and the
pairdisplay information for each configuration.



72 Chapter 2 Overview of CCI Operations

PVOL
266

S/P
VOL
268

270

272

oradb Oradb1

Oradb2

1

2
00

� SDLUGLVSOD\ �J RUDGE �P FDV

*URXS 3DLU9RO�/�5� �3RUW��7,'�/8�0��6HT��/'(9��3�6�6WDWXV� 6HT��3�/'(9� 0

RUDGE RUDGHY��/� �&/��' � �� ��������� �����3�92/ 3$,5������ ��� �

RUDGE RUDGHY��5� �&/��' � �� ��������� �����6�92/ 3$,5������ ��� �

RUDGE� RUDGHY���5� �&/��' � �� ��������� �����3�92/ 3$,5������ ��� �

RUDGE� RUDGHY���5� �&/��' � �� ��������� �����3�92/ 3$,5������ ��� �

Figure 2.39 Pairdisplay on HORCMINST0
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Figure 2.40 Pairdisplay on HORCMINST1
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Cascading of HORC and HOMRCF. The cascading connection of HORC/HOMRCF can be
described by using three configuration definition files that describe the cascading volume
entity in a configuration definition file on the same instance. The mirror descriptor of
HOMRCF describes definitely “0” as MU# for classify mirror descriptors of HOMRCF and
HORC, and the mirror descriptor of HORC does not describe “0” as MU#.

HORC

Oradb
PVOL

T3L0

SVOL

T3L4
MU#0

S/P
VOL
T3L2

HORC

MU#0

MU#1

SVOL

T3L6
MU#0

Oradb1

Oradb

HORCM_DEV
#group dev_name port# TID LU MU
Oradb   oradev1   CL1-D   3   0

HORCM_INST
#dev_group     ip_address   service
 Oradb             HST2           horcm
 Oradb             HST2           horcm0

HORCM_DEV
#group dev_name port# TID LU MU
Oradb    oradev1   CL1-D  3   2
Oradb1  oradev11 CL1-D  3   2    0
Oradb2  oradev21 CL1-D  3   2    1

HORCM_INST
#dev_group    ip_address    service
 Oradb             HST1            horcm
 Oradb1           HST2            horcm0
 Oradb2           HST2            horcm0

HORCM_DEV
#group dev_name port# TID LU MU
Oradb   oradev1   CL1-D   3   2
Oradb1 oradev11 CL1-D   3   4    0
Oradb2 oradev21 CL1-D   3   6    0

HORCM_INST
#dev_group     ip_address   service
 Oradb             HST1            horcm
 Oradb1           HST2            horcm
 Oradb2           HST2            horcm

HORCMINST for HORC HORCMINST for HORC/HOMRCF HORCMINST0 for HOMRCF

 HOST2 HOST1
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environment

HOMRCF
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Figure 2.42 HORC/HOMRCF Cascade Connection and Configuration File
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Figures 2.43-2.46 show HORC/HOMRCF cascade configurations and the pairdisplay
information for each configuration.
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Figure 2.43 Pairdisplay for HORC on HOST1
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Figure 2.44 Pairdisplay for HORC on HOST2 (HORCMINST)
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Figure 2.45 Pairdisplay for HOMRCF on HOST2 (HORCMINST)
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Figure 2.46 Pairdisplay for HOMRCF on HOST2 (HORCMINST0)
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2.8 Error Monitoring and Configuration Confirmation

HORC supports error monitoring and configuration confirmation commands for linkage with
the system operation management of the UNIX®/PC server.

2.8.1 Paired Volume Error Monitoring

The HORC Manager (HORCM) monitors all volumes defined in the configuration definition
file at a certain interval regardless of the HORC/HOMRCF commands.

� Objects and scope of monitoring:  The HORCM operates as a daemon process on the
host server and monitors all the paired volumes defined in the configuration definition file,
not the volume groups.  The HORC Manager’s monitoring applies to the primary volumes
only (since the primary volumes control the status).  The HORC Manager monitors the
changes in the pair status of these volumes. Only when the PAIR status changes to the
PSUS status and that change is caused by an error (such as PVol error or SVol SUS), the
HORC Manager regards the change as an error.

� Monitoring time and interval :  This command always issues I/O instructions to the 9900
in order to obtain information for the monitoring.  It is possible to specify the monitoring
interval in the configuration definition file in order to adjust the daemon load.

� Error notification by HORCM :  If the mirroring status is suspended in the normal
HORC operation, an error message is displayed on the SVP console.  However, no error
message may be displayed, depending on the system operation form.  Since the operation
management of the UNIX® server checks Syslog to find system errors in many cases,
HORC error messages are output to Syslog for linkage with the system operation
management.

� Error notification command :  The HORC supports the error notification function using
commands in order to allow the UNIX® server client to monitor errors. This command is
connected to the HORCM (daemon) to obtain the transition of the pairing status and report
it. When an error is detected, this command outputs an error message. This command waits
until an error occurs or reports that "No" error occurs if it finds no errors in pairing status
transition queue of the HORCM’s pairing monitor. These operations can be specified using
the options. If the command finds the status transition data in the status transition queue, it
displays the data of all volumes. Data in the HORCM’s status transition queue can be
erased by specifying the option of this command.
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2.8.2 Pair Status Display and Configuration Confirmation

The HORC pairing function (configuration definition file) combines the physical volumes in
the 9900 used independently by the servers. Therefore, you should make sure that the servers’
volumes are combined as intended by the server system administrator.

The pairdisplay command displays the pairing status to enable you to verify the completion of
pair creation or pair resynchronization (see Figure 2.47). This command is also used to confirm
the configuration of the paired volume connection path (physical link of paired volumes
among the servers). For further information on the pairdisplay command, see section 4.8.
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Figure 2.47 Example of Pair Configuration Confirmation (Pairdisplay)

The raidscan command displays the SCSI port, target ID, LDEVs mapped to LUNs, and status
of those LDEVs, regardless of the configuration definition file (see Figure 2.48). When a port
number is specified, this command displays information about all target IDs and LUNs of that
port. For further information on the raidscan command, see section 4.11.1.

3RUW�� 7DUJHW,'�� /XQ� 1XPEHU RI /'(9V�/'(9�� 3�6� 6WDWXV� )HQFH� /'(9� 6HT�� 3DLU�/'(9�
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Figure 2.48 Example of Raidscan Command
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2.9 Recovery Procedures for HA Configurations

After configuring and starting HORC operations, the system administrator should conduct
operational tests for possible failures in the system. In normal operation, service personnel
obtain information for identifying the failure cause on the SVP. However, a motive for the
action above should be given by the HORC operation command. Figure 2.49 shows the system
failover and recovery procedure. Figure 2.50 shows the regression and HORC recovery
procedure.
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SURFHVVLQJ IURP KRVW $� ,Q WKH FDVH RI KRVW $ IDLOXUH ���WRS�� WKH 6ZDS�WDNHRYHU FRPPDQG ZLOO EH H[HFXWHG� ,Q WKH FDVH RI 3YRO IDLOXUH
���ERWWRP�� WKH 692/�6686�WDNHRYHU FRPPDQG ZLOO EH H[HFXWHG�

e :KLOH KRVW % FRQWLQXHV SURFHVVLQJ� 392/ DQG 692/ DUH VZDSSHG �SDLUUHV\QF �VZDSV�� DQG WKH GHOWD GDWD �%,70$3� XSGDWHG E\ KRVW %
LV IHG EDFN WR KRVW $�

f $IWHU KRVW $ RU WKH 3YRO KDV UHFRYHUHG� KRVW $ FDQ WDNH RYHU SURFHVVLQJ IURP KRVW % E\ H[HFXWLQJ WKH VZDS�WDNHRYHU �KRUFWDNHRYHU�
FRPPDQG�

Figure 2.49 System Failover and Recovery
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c 7KH 392/ GHWHFWV D IDLOXUH LQ WKH 692/ DQG FDXVHV VXVSHQVLRQ RI WKH GXSOLFDWHG ZULWLQJ� �7KH IHQFH OHYHO GHWHUPLQHV ZKHWKHU KRVW $
FRQWLQXHV SURFHVVLQJ RU KRVW % WDNHV RYHU WKH SURFHVVLQJ IURP KRVW $��

d 7KH 392/ FKDQJHV WKH SDLUHG YROXPH VWDWXV WR 368( DQG NHHSV WUDFN RI WKH GLIIHUHQFH GDWD� 7KH +25&0 GHWHFWV WKH VWDWXV FKDQJH
DQG RXWSXWV D PHVVDJH WR V\VORJ� ,I WKH FOLHQW RI KRVW $ KDV LQLWLDWHG WKH PRQLWRULQJ FRPPDQG� WKH PHVVDJH FRQFHUQHG LV GLVSOD\HG RQ
WKH VFUHHQ RI WKH FOLHQW�

e 7KH 692/ UHFRYHUV IURP WKH IDLOXUH� 7KH KRVW $ LVVXHV WKH SDLUVSOLW �6� SDLUFUHDWH �YO� RU SDLUUHV\QF FRPPDQG WR XSGDWH WKH 392/ GDWD
E\ FRS\LQJ HQWLUH GDWD RU FRS\LQJ GLIIHUHQWLDO GDWD RQO\� 7KH XSGDWHG GDWD LV IHG EDFN WR WKH 692/�

Figure 2.50 Degeneracy and Recovery in Case of System Error
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Chapter 3 Preparing for CCI Operations

3.1 System Requirements

CCI operations involve the CCI software on the UNIX®/PC server host and the 9900
subsystem(s) containing the command device(s) and the HORC and/or HOMRCF primary and
secondary volumes. The system requirements for CCI are:

� CCI software product. The CCI software is supplied on CD-ROM or floppy diskette. The
CCI software files take up 2.5 MB of space. The log files can take up to 3 MB of space.

� Host platform. CCI is supported on several UNIX®-based and PC server platforms,
including Solaris®, HP-UX®, AIX®, Linux®, DYNIX/ptx®, Windows® 2000, and Windows
NT® systems. HORC Async platform support may vary, and 9900/7700E platform support
may vary. Please contact your Hitachi Data Systems account team for the latest
information on 9900 (and 7700E) platform support for CCI.

– Root/administrator access to the host is required to perform CCI operations.

– Static memory capacity:  minimum = 300 kB, maximum = 500 kB
Dynamic memory capacity (set in HORCM_CONF):  maximum = 500 kB per unit ID.

– The system which runs and operates HORC in an HA configuration must be a duplex
system having a hot standby configuration or mutual hot standby (mutual takeover)
configuration. The remote copy system must be designed for remote backup among
servers and must be configured so that servers cannot share the primary and secondary
volumes at the same time. The information in this document does not apply to fault-
tolerant system configurations such as Oracle Parallel Server (OPS) in which nodes
execute parallel accesses. However, two or more nodes can share the primary volumes
of the shared OPS database, and must use the secondary volumes as backup volumes.

– Host servers which are combined when paired logical volumes are defined should run
on the operating system of the same architecture. If not, one host may not be able to
recognize a paired volume of another host, even though HORCM can run properly.

� 9900 (and 7700E) subsystem(s).  The 9900 and 7700E subsystems support CCI
operations. HORC Synchronous and Asynchronous is supported between the 9900 and
7700E subsystems. Please contact your Hitachi Data Systems representative for further
information on 9900/7700E subsystem configurations.

– The 9900 (7700E) command device must be defined and accessed as a raw device (no
file system, no mount operation).

– For HORC (sync and async):
HORC must be installed and enabled on the 9900/7700E subsystems.
Bi-directional swap must be enabled between the primary and secondary volumes.
The port modes (LCP/RCP) and MCU-RCU paths must be defined.

– HOMRCF must be installed and enabled on the 9900 subsystem(s).

� Remote Console PC, LUN Manager and HORC remote console software. The LUN
Manager remote console software is used to define the LUs and the CCI command device.
The HORC remote console software is used to set the port modes (LCP/RCP) and add the
MCU-RCU paths. If remote LUN Manager and/or HORC is not installed, ask your Hitachi
Data Systems representative about LUN Manager and/or HORC configuration services.
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3.2 Hardware Installation

Installation of the hardware required for CCI is performed by the user and the Hitachi Data
Systems representative. To install the hardware required for CCI operations:

1. User:

a) Identify the HORC and/or HOMRCF primary and secondary volumes, so that the CCI
hardware and software components can be installed and configured properly.

b) Make sure that the UNIX®/PC server hardware and software are properly installed and
configured (see section 3.1 for configuration requirements for HORC).

2. Hitachi Data Systems representative:

a) Connect the 9900 subsystem(s) to the UNIX®/PC server host(s). Please refer to the
9900 Maintenance Manual and the 9900 configuration guide for the platform (e.g.,
9900 Windows NT® Configuration Guide, 9900 IBM® AIX® Configuration Guide).

b) Install and enable the HORC and HOMRCF features on the 9900 subsystem(s).

c) Configure the 9900 subsystems which will contain the HORC and/or HOMRCF
primary volumes to report sense information to the host(s).

d) Set the SVP clock to local time so the HORC/HOMRCF time stamps will be correct.

e) HORC only: install the remote copy connections between the HORC main and remote
control units (MCUs and RCUs). For detailed information on installing the HORC
remote copy connections, please refer to the Hitachi Lightning 9900™ Hitachi Open
Remote Copy (HORC) User and Reference Guide (MK-90RD010).

3. User and Hitachi Data Systems Rep:  Install, configure, and connect the 9900 Remote
Console PC to the 9900 subsystems via the 9900-internal LAN. Install the Remote
Console Main (RMCMAIN) software, and enable the remote LUN Manager and remote
HORC options (see the Lightning 9900™ Remote Console User’s Guide for instructions).
You do not need to enable the HOMRCF remote console software, because all HOMRCF
functions can be performed using CCI. If the remote HORC option cannot be installed,
please ask your Hitachi Data Systems representative about HORC configuration services.

4. User:  For HORC only, you must configure the 9900 for HORC operations as follows
before you can create HORC volume pairs using CCI. For detailed instructions on
configuring HORC operations, please refer to the Lightning 9900™ Hitachi Open Remote
Copy (HORC) User and Reference Guide.

a) Add all HORC MCUs to the 9900 Remote Console PC at the main site.

b) Change the MCU remote copy ports to remote control port (RCP) mode.

c) Establish the MCU-RCU paths.
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3.3 Software Installation

Installation of the CCI software on the host server(s) is performed by the user, with assistance
as needed from the Hitachi Data Systems representative.

3.3.1 Software Installation for UNIX
®

Systems

If you are installing CCI from CD-ROM, please use the RMinstsh and RMuninst  scripts on
the CD-ROM to automatically install and uninstall the CCI software. For other media, please
use the following instructions. Note: The following instructions refer to UNIX® commands
which may be different on your platform. Please consult your operating system documentation
(e.g., UNIX® man pages) for platform-specific command information.

New Installation into Root Directory:

1. Insert the installation medium into the proper I/O device.

2. Move to the current root directory: #  cd  /

3. Copy all files from the installation medium using the cpio command:
#  cpio  -idmu  <  /dev/XXXX               XXXX = I/O device

Preserve the directory structure (d flag) and file modification times (m flag), and copy
unconditionally (u flag). For floppy disks, load them sequentially, and repeat the
command. An I/O device name of floppy disk designates a surface partition of the raw
device file (unpartitioned raw device file).

4. Execute the HORCM installation command:  #  /HORCM/horcminstall.sh

5. Verify installation of the proper version using the raidqry  command:
# raidqry -h
Model: RAID-Manager/HP-UX
Ver&Rev: 01-05-03/00
Usage: raidqry [options]

New Installation into Non-Root Directory:

1. Insert the installation medium (e.g., CD-ROM) into the proper I/O device.

2. Move to the desired directory for CCI. The specified directory must be mounted by a
partition of except root disk or an external disk.
#  cd  /Specified Directory

3. Copy all files from the installation medium using the cpio command:
#  cpio  -idmu  <  /dev/XXXX               XXXX = I/O device

Preserve the directory structure (d flag) and file modification times (m flag), and copy
unconditionally (u flag). For floppy disks, load them sequentially, and repeat the
command. An I/O device name of floppy disk designates a surface partition of the raw
device file (unpartitioned raw device file).

4. Make a symbolic link for /HORCM:
#  ln  -s   /Specified Directory/HORCM   /HORCM

(Instructions continue on the next page.)
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5. Execute the HORCM installation command:  #  /HORCM/horcminstall.sh

6. Verify installation of the proper version using the raidqry  command:
# raidqry -h
Model: RAID-Manager/HP-UX
Ver&Rev: 01-05-03/00
Usage: raidqry [options]

Version Up. To install a new version of the CCI software:

1. Confirm that HORCM is not running. If it is running, shut it down:
One CCI instance:  #  horcmshutdown.sh
Two CCI instances:  #  horcmshutdown.sh  0  1

If HORC/HOMRCF commands are running in the interactive mode, terminate the
interactive mode and exit these commands using -q option.

2. Insert the installation medium (e.g., CD-ROM) into the proper I/O device.

3. Move to the directory containing the HORCM directory (e.g.,  # cd /  for root directory).

4. Copy all files from the installation medium using the cpio command:
#  cpio -idmu  <  /dev/XXXX               XXXX = I/O device

Preserve the directory structure (d flag) and file modification times (m flag) and copy
unconditionally (u flag). For floppy disks, load them sequentially, and repeat the
command. An input/output device name of floppy disk designates a surface partition of the
raw device file (unpartitioned raw device file).

5. Execute the HORCM installation command:  #  /HORCM/horcminstall.sh

6. Verify installation of the proper version using the raidqry  command:
# raidqry -h
Model: RAID-Manager/HP-UX
Ver&Rev: 01-05-03/00
Usage: raidqry [options]

De-installation. To de-install (remove) the CCI software:

1. Confirm that HORCM is not running. If it is running, shut it down:
One CCI instance:  #  horcmshutdown.sh
Two CCI instances:  #  horcmshutdown.sh  0  1

If HORC/HOMRCF commands are running in the interactive mode, terminate the
interactive mode and exit these commands using -q option.

2. When HORCM is installed in the root directory (/HORCM is not a symbolic link):
Execute the horcmuninstall command:  #  /HORCM/horcmuninstall.sh
Move to the root directory:  #  cd  /
Delete the product using the rm command:  #  rm  -rf  /HORCM

3. When HORCM is not installed in the root directory (/HORCM is a symbolic link):
Execute the horcmuninstall command:  #  /Directory/HORCM/horcmuninstall.sh
Move to the root directory:  #  cd  /
Delete the symbolic link for /HORCM:  #  rm  /HORCM
Delete the product using the rm command:  #  rm  -rf   /Directory/HORCM
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3.3.2 Software Installation for Windows
®

NT/2000Systems

Make sure to install CCI on all servers involved in CCI operations. If network (TCP/IP) is not
established, install a network of Windows® NT/2000 attachment, and add TCP/IP protocol.

To install the CCI software on a Windows® NT/2000 system:

1. If a previous version of CCI is already installed, de-install (remove) it as follows:

a) Confirm that HORCM is not running. If it is running, shut it down:
One CCI instance:  D:\HORCM\etc> horcmshutdown
Two CCI instances:  D:\HORCM\etc> horcmshutdown  0  1

b) If HORC/HOMRCF commands are running in the interactive mode, terminate the
interactive mode and exit these commands using -q option.

c) Remove the previous version of CCI using the Add/Remove Programs control panel.

2. Insert the installation medium (e.g., CD-ROM) into the proper I/O device.

3. Run Setup.exe, and follow the instructions on screen to complete the installation.

4. Verify installation of the proper version using the raidqry  command:
D:\HORCM\etc>  raidqry -h
Model: RAID-Manager/HP-UX
Ver&Rev: 01-05-03/00
Usage: raidqry [options]
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3.3.3 Changing the CCI User

The CCI software is initially configured to allow only the root user (system administrator) to
execute CCI commands. If desired (e.g., CCI administrator does not have root access), the
system administrator can change the CCI user from root to another user name.

To change the CCI user:

1. Change the owner of the following CCI files from the root user to the desired user name:
/HORCM/etc/horcmgr
All CCI commands in the /HORCM/usr/bin directory
All CCI log directories in the /HORCM/log* directories

2. Change the owner of the raw device file of the HORCM_CMD command device in the
configuration definition file from the root user to the desired user name.

3. Optional: Establishing the HORCM (/etc/horcmgr) start environment. If users have
designation of the full environment variables (HORCM_LOG HORCM_LOGS), then they
start horcmstart.sh command without an argument. In this case, the HORCM_LOG and
HORCM_LOGS directories must be owned by the CCI administrator. The environment
variable (HORCMINST, HORCM_CONF) establishes as the need arises.

4. Optional: Establishing the command execution environment. If users have designation of
the environment variables (HORCC_LOG), then the HORCC_LOG directory must be
owned by the CCI administrator. The environment variable (HORCMINST) establishes as
the need arises.
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3.4 Creating/Editing the Configuration File

The configuration definition file is a text file which is created and/or edited using any standard
text editor (e.g., UNIX® vi editor, Windows® Notepad). A sample configuration definition file,
HORCM_CONF (/HORCM/etc/horcm.conf), is included with the CCI software. This file
should be used as the basis for creating your configuration definition file(s). The system
administrator should copy the sample file, set the necessary parameters in the copied file, and
place the copied file in the proper directory. See sections 2.6.3 and 2.7 and for a detailed
description of the configuration definition file(s) for sample CCI configurations.

Caution: Do not edit the configuration definition file while HORCM is running. Shut down
HORCM, edit the configuration file as needed, and then restart HORCM.

Table 3.1 lists the parameters defined in the configuration file and specifies the default value,
type, and limit for each parameter.

Table 3.1 Configuration (HORCM_CONF) Parameters

3DUDPHWHU 'HIDXOW YDOXH 7\SH /LPLW

LSBDGGUHVV 1RQH &KDUDFWHU VWULQJ �� FKDUDFWHUV

VHUYLFH 1RQH &KDUDFWHU VWULQJ RU QXPHULF YDOXH �� FKDUDFWHUV

SROO ��� PV� ���� 1XPHULF YDOXH
 1RQH

WLPHRXW ��� PV� ���� 1XPHULF YDOXH
 1RQH

GHYBQDPH 1RQH &KDUDFWHU VWULQJ �� FKDUDFWHUV

5HFRPPHQGHG YDOXH  � RU OHVV�

GHYBJURXS 1RQH &KDUDFWHU VWULQJ �� FKDUDFWHUV

5HFRPPHQGHG YDOXH  � RU OHVV�

SRUW � 1RQH &KDUDFWHU VWULQJ �� FKDUDFWHUV

WDUJHW ,' 1RQH 1XPHULF YDOXH
 � FKDUDFWHUV

/8� 1RQH 1XPHULF YDOXH
 � FKDUDFWHUV

08� � 1XPHULF YDOXH
 � FKDUDFWHUV


1RWH� 8VH GHFLPDO QRWDWLRQ IRU QXPHULF YDOXHV �QRW KH[DGHFLPDO��
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3.5 CCI Startup

After you have installed the CCI software (see section 3.3) and set the configuration definition
file(s) (see section 3.4), you can begin using the CCI software (HORCM) to perform HORC
and/or HOMRCF operations on the attached 9900 subsystems.

3.5.1 Startup for UNIX
®

Systems

One Instance. To start up one instance of CCI on a UNIX® system:

1. Modify /etc/services to register the port name/number (service) of the configuration
definition file. Make the port name/number the same on all servers.
horcm     xxxxx/udp          xxxxx = the port name/number of horcm.conf

2. If you want HORCM to start automatically each time the system starts up, add
/etc/horcmstart.sh  to the system automatic start-up file (e.g., /sbin/rc).

3. Execute the horcmstart.sh script manually to start the CCI instance:
#  horcmstart.sh

4. Set the log directory (HORCC_LOG ) in the command execution environment as needed.

5. If you want to perform HORC operations, do not set the HORCC_MRCF  environment
variable. If you want to perform HOMRCF operations, set the HORCC_MRCF
environment variable for the HORCM execution environment.

For B shell:
# HORCC_MRCF=1
# export HORCC_MRCF

For C shell:
# setenv HORCC_MRCF  1

# pairdisplay -g xxxx              xxx...group-name
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Two Instances. To start up two instances of CCI on a UNIX® system:

1. Modify /etc/services to register the port name/number (service) of each configuration
definition file. The port name/number must be different for each CCI instance.
horcm0     xxxxx/udp               xxxxx = the port name/number for horcm0.conf
horcm1     yyyyy/udp               yyyyy = the port name/number for horcm1.conf

2. If you want HORCM to start automatically each time the system starts up, add
/etc/horcmstart.sh 0 1  to the system automatic start-up file (e.g., /sbin/rc).

3. Execute the horcmstart.sh script manually to start the CCI instances:
#  horcmstart.sh  0  1

4. Set an instance number to the environment which executes a command:
For B shell:
# HORCMINST=X                     X = instance number = 0 or 1
#  export  HORCMINST

For C shell:
#  setenv  HORCMINST  X

5. Set the log directory (HORCC_LOG ) in the command execution environment as needed.

6. If you want to perform HORC operations, do not set the HORCC_MRCF  environment
variable. If you want to perform HOMRCF operations, set the HORCC_MRCF
environment variable for the HORCM execution environment.

For B shell:
# HORCC_MRCF=1
# export HORCC_MRCF

For C shell:
# setenv HORCC_MRCF  1

# pairdisplay -g xxxx               xxxx = group-name
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3.5.2 Startup for Windows
®

Systems

One Instance. To start up one instance of CCI on a Windows® NT/2000 system:

1. Modify \WINNT\system32\drivers\etc\services to register the port name/number
(service) of the configuration definition file. Make the port name/number the same on all
servers:  horcm     xxxxx/udp          xxxxx = the port name/number of horcm.conf

2. If you want HORCM to start automatically each time the system starts up, add
\HORCM\etc\horcmstart  to the system automatic start-up file (e.g., \autoexec.bat).

3. Execute the horcmstart script manually to start CCI:  D:\HORCM\etc> horcmstart

4. Set the log directory (HORCC_LOG ) in the command execution environment as needed.

5. If you want to perform HORC operations, do not set the HORCC_MRCF  environment
variable. If you want to perform HOMRCF operations, set the HORCC_MRCF
environment variable for the HORCM execution environment:

D:\HORCM\etc> set HORCC_MRCF=1

D:\HORCM\etc> pairdisplay -g xxxx               xxxx = group name
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Two Instances. To start up two instances of CCI on a Windows® NT/2000 system:

1. Modify \WINNT\system32\drivers\etc\services to register the port name/number
(service) of the configuration definition files. Make sure that the port name/number is
different for each instance:
horcm0     xxxxx/udp          xxxxx = the port name/number of horcm0.conf
horcm1     xxxxx/udp          xxxxx = the port name/number of horcm1.conf

2. If you want HORCM to start automatically each time the system starts up, add
\HORCM\etc\horcmstart 0 1 to the system automatic start-up file (e.g., \autoexec.bat).

3. Execute the horcmstart script manually to start CCI:  D:\HORCM\etc> horcmstart 0 1

4. Set an instance number to the environment which executes a command:
D:\HORCM\etc> set HORCMINST=X          X = instance number =  0 or 1

5. Set the log directory (HORCC_LOG ) in the command execution environment as needed.

6. If you want to perform HORC operations, do not set the HORCC_MRCF  environment
variable. If you want to perform HOMRCF operations, set the HORCC_MRCF
environment variable for the HORCM execution environment:

D:\HORCM\etc> set HORCC_MRCF=1

D:\HORCM\etc> pairdisplay -g xxxx               xxxx = group name
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Chapter 4 Performing CCI Operations

4.1 Environmental Variables

When activating the HORCM or initiating a command, users can specify any of the
environmental variables shown in Table 4.1.

Table 4.1 HORCM, HORC, and HOMRCF Variables

9DULDEOH )XQFWLRQV

+25&0 ��HWF�KRUFPJU�
HQYLURQPHQWDO YDULDEOHV

�+25&0B&21)� 1DPHV WKH +25&0 FRQILJXUDWLRQ ILOH� GHIDXOW  �HWF�KRUFP�FRQI�

�+25&0B/2*� 1DPHV WKH +25&0 ORJ GLUHFWRU\� GHIDXOW  �+25&0�ORJ�FXUORJ�

�+25&0B75&6=� 6SHFLILHV WKH VL]H RI WKH +25&0 WUDFH ILOH LQ N%� GHIDXOW  � 0%� 7KH WUDFH
ILOH VL]H FDQQRW EH FKDQJHG XVLQJ WKH KRUFFWO FRPPDQG�

�+25&0B75&/9/� 6SHFLILHV WKH +25&0 WUDFH OHYHO �� � ���� GHIDXOW  �� ,I D QHJDWLYH YDOXH LV
VSHFLILHG� WUDFH PRGH LV FDQFHOHG� 7KH WUDFH OHYHO FDQ EH FKDQJHG XVLQJ WKH KRUFFWO �F �O
FRPPDQG�

�+25&0B75&%8)� 6SHFLILHV WKH +25&0 WUDFH PRGH� ,I WKLV YDULDEOH LV VSHFLILHG� GDWD LV
ZULWWHQ LQ WKH WUDFH ILOH LQ WKH QRQ�EXIIHU PRGH� ,I QRW� GDWD LV ZULWWHQ LQ WKH EXIIHU PRGH� 7KH WUDFH

PRGH FDQ EH FKDQJHG XVLQJ WKH KRUFFWO �F �E FRPPDQG�

�+25&0B75&8(19� 6SHFLILHV ZKHWKHU RU QRW WR VXFFHHG WKH WUDFH FRQWURO SDUDPHWHUV
�75&/9/ DQG 75&%8)� DV WKH\ DUH ZKHQ D FRPPDQG LV LVVXHG� :KHQ WKLV YDULDEOH LV VSHFLILHG�
WKH +25& GHIDXOW WUDFH FRQWURO SDUDPHWHUV DUH XVHG WR WKH WUDFH FRQWURO SDUDPHWHUV RI +25&0
DV JOREDO SDUDPHWHUV� ,I QRW� WKH GHIDXOW WUDFH FRQWURO SDUDPHWHUV IRU +25& FRPPDQGV DUH XVHG
DQG WUDFLQJ OHYHO  �� WUDFH PRGH  EXIIHU PRGH�

�+25&0)&7%/� &KDQJHV WKH ILEUH DGGUHVV FRQYHUVLRQ WDEOH QXPEHU� XVHG ZKHQ WKH WDUJHW ,'
LQGLFDWHG E\ WKH UDLGVFDQ FRPPDQG LV GLIIHUHQW WKDQ WKH 7,' RQ WKH V\VWHP�

+25& FRPPDQG
HQYLURQPHQWDO YDULDEOHV

�+25&&B/2*� 6SHFLILHV WKH FRPPDQG ORJ GLUHFWRU\ QDPH� GHIDXOW  �+25&0�ORJ

�
  LQVWDQFH QXPEHU��

�+25&&B75&6=� 6SHFLILHV WKH VL]H RI WKH FRPPDQG WUDFH ILOH LQ N%� GHIDXOW  +25&0 WUDFH
ILOH VL]H� 7KH GHIDXOW +25& WUDFH ILOH VL]H FDQ EH FKDQJHG XVLQJ KRUFFWO �G �V�

�+25&&B75&/9/� 6SHFLILHV WKH FRPPDQG WUDFH OHYHO ��  ���� GHIDXOW  � RU WKH VSHFLILHG
+25&0 WUDFH OHYHO� ,I D QHJDWLYH YDOXH LV VSHFLILHG� WUDFH PRGH LV FDQFHOHG� 7KH GHIDXOW WUDFH
OHYHO IRU +25& FRPPDQGV FDQ EH FKDQJHG XVLQJ WKH KRUFFWO �G �O�

�+25&&B75&%8)� 6SHFLILHV WKH FRPPDQG WUDFH PRGH� ,I VSHFLILHG� GDWD LV ZULWWHQ LQ WKH WUDFH
ILOH LQ WKH QRQ�EXIIHU PRGH� ,I QRW� WKH +25&0 WUDFH PRGH LV XVHG� 7KH GHIDXOW WUDFH PRGH IRU

+25& FRPPDQGV FDQ EH FKDQJHG XVLQJ WKH KRUFFWO �G �E�

+25& LQVWDQFH
HQYLURQPHQWDO YDULDEOH

�+25&0,167� 6SHFLILHV WKH LQVWDQFH QXPEHU ZKHQ XVLQJ WZR RU PRUH &&, LQVWDQFHV RQ WKH
VDPH VHUYHU� 7KH FRPPDQG H[HFXWLRQ HQYLURQPHQW DQG WKH +25&0 DFWLYDWLRQ HQYLURQPHQW

UHTXLUH DQ LQVWDQFH QXPEHU WR EH VSHFLILHG� 6HW WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH �+25&0B&21)�
DQG ORJ GLUHFWRULHV �+25&0B/2* DQG +25&&B/2*� IRU HDFK LQVWDQFH�

+205&) FRPPDQG
HQYLURQPHQWDO YDULDEOHV

� +25&&B05&)� 6HWV WKH H[HFXWLRQ HQYLURQPHQW RI WKH +205&) FRPPDQGV� 7KH VHOHFWLRQ
ZKHWKHU WKH FRPPDQG IXQFWLRQV DV WKDW RI WKH +25& RU WKH +205&) LV PDGH DFFRUGLQJ WR WKLV
YDULDEOH� 7KH +25&0 LV QRW DIIHFWHG E\ WKLV YDULDEOH� :KHQ LVVXLQJ D +25& FRPPDQG� GR QRW
VHW WKH +25&&B05&) YDULDEOH IRU WKH H[HFXWLRQ HQYLURQPHQW RI WKH FRPPDQG� :KHQ LVVXLQJ
DQ +205&) FRPPDQG� VHW WKH HQYLURQPHQWDO YDULDEOH +25&&B05&) � IRU WKH H[HFXWLRQ

HQYLURQPHQW RI WKH FRPPDQG�
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4.2 Creating Pairs (Paircreate)

WARNING: Use the paircreate command with caution. The paircreate command starts the
HORC/HOMRCF initial copy operation, which overwrites all data on the secondary/target
volume. If the primary and secondary volumes are not identified correctly, or if the wrong
options are specified (e.g., vl instead of vr ), data will be transferred in the wrong direction.

The paircreate command generates a new volume pair from two unpaired volumes. The
paircreate command can create either a paired logical volume or a group of paired volumes.
The paircreate command allows you to specify the direction (local or remote) of the pair
generation (see Figure 4.1). If local (vl option) is specified, the server issuing the paircreate
command has the primary volume. If remote (vr  option) is specified, the remote server has the
primary volume. The -split option of the paircreate command (HOMRCF only) allows you to
simultaneously create and split pairs using a single CCI command. When -split is used, the
pair status changes from COPY to PSUS (instead of PAIR) when the initial copy operation is
complete. Table 4.2 lists and describes the paircreate command parameters and returned
values.

Pair
generation
command

Server A Server B

Local is specified.

(Remote is specified.)

Primary
volume

(Secondary
volume)

Secondary
volume

(Primary
volume)

Paired logical volumes

Entire copy

Figure 4.1 Pair Creation

Before issuing the paircreate command, make sure that the secondary volume is not mounted
on any system. If the secondary volume is found to be mounted after paircreate, delete the pair
(pairsplit -S), unmount the secondary volume, and then reissue the paircreate command.

Note: The paircreate command terminates before the initial copy operation is complete (except
when the nocopy option is specified). Use the pair event waiting or pair display command to
verify that the initial copy operation completed successfully (status changes from COPY to
PAIR, or from COPY to PSUS if the -split option was specified). The execution log file also
shows completion of the initial copy operation.

HORC only:  The paircreate command cannot execute copy rejection in case of an error
condition which made the target volume is accompanied by maintenance work.
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Table 4.2 Paircreate Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH SDLUFUHDWH

)RUPDW SDLUFUHDWH ^ �K ° �T ° �] ° �J �JURXS! ° �G �SDLU 9RO! ° �G>J@ �UDZBGHYLFH! >08�@ °
�G>J@ �VHT�! �/'(9�! >08�@ ° �I �IHQFH! >&7*,'@ ° �Y ° �F �VL]H! ° �QRFRS\ ° �QRPVJ °
�VSOLW ° >�P �PRGH!@ `

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKH FRPPDQG�

�] RU �][� 0DNHV WKH SDLUFUHDWH FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI
WKH +25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�J �JURXS!� 6SHFLILHV D JURXS QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� 7KH FRPPDQG LV H[HFXWHG
IRU WKH VSHFLILHG JURXS XQOHVV WKH �G �SDLU 9RO! RSWLRQ LV VSHFLILHG�

�G �SDLU 9RO!� 6SHFLILHV SDLUHG ORJLFDO YROXPH QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� :KHQ WKLV
RSWLRQ LV VSHFLILHG� WKH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG SDLUHG ORJLFDO YROXPH�

�G>J@ �UDZBGHYLFH! >08�@ �+3�8;�� /LQX[�� :LQGRZV�17������ 6RODULV� RQO\�� 6HDUFKHV D JURXS RQ WKH
FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH VSHFLILHG UDZBGHYLFH� DQG LI WKH VSHFLILHG UDZBGHYLFH LV
FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV
RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! � RSWLRQ� ,I WKH VSHFLILHG WKH UDZBGHYLFH LV FRQWDLQHG
LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW JURXS�

�G>J@ �VHT�! �/'(9�! >08�@� 6HDUFKHV D JURXS RQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH
VSHFLILHG /'(9� DQG LI WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH
SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! �
RSWLRQ� ,I WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW
JURXS� 7KH �VHT �! �/'(9 �! YDOXHV FDQ EH VSHFLILHG LQ KH[DGHFLPDO �E\ DGGLWLRQ RI ��[ �� RU GHFLPDO
QRWDWLRQ�

�I �IHQFH! >&7*,'@ �+25& RQO\�� 6SHFLILHV WKH OHYHO IRU DVVXULQJ WKH FRQVLVWHQF\ RI SDLUHG YROXPH GDWD�
$ IHQFH OHYHO RI ³GDWD´� ³VWDWXV´� ³QHYHU´� RU ³DV\QF´ �+25& DV\QF RQO\� PXVW EH VSHFLILHG� 7KLV RSWLRQ LV
UHTXLUHG IRU +25&� ,I WKH &7*,' �&7 JURXS ,'� RSWLRQ LV QRW VSHFLILHG� WKH SDLU LV DXWRPDWLFDOO\ DVVLJQHG WR
D QHZ JURXS� ,I &7*,' LV QRW VSHFLILHG DQG WKH PD[LPXP QXPEHU RI &7 JURXSV ���� H[LVWV� WKH �DV\QF�
IHQFH RSWLRQ ZLOO EH WHUPLQDWHG ZLWK (;B(12&7*� 7KH &7*,' RSWLRQ LV XVHG WR PDNH SDLUHG YROXPHV RI
VSHFLILHG JURXS IRUFLEO\ E\ JLYHQ &7*,' RI DQRWKHU JURXS� &7*,' LV HQDEOHG RQO\ ZKHQ �DV\QF� LV VSHFLILHG
DV IHQFH OHYHO �RWKHUZLVH LW LV LJQRUHG��

�YO RU �YU� 6SHFLILHV WKH GDWD IORZ GLUHFWLRQ DQG PXVW DOZD\V EH VSHFLILHG� 7KH �YO RSWLRQ VSHFLILHV ³ORFDO´
DQG WKH KRVW ZKLFK LVVXHV WKH FRPPDQG SRVVHVVHV WKH SULPDU\ YROXPH� 7KH �YU RSWLRQ VSHFLILHV ³UHPRWH´
DQG WKH UHPRWH KRVW SRVVHVVHV WKH SULPDU\ YROXPH ZKLOH WKH ORFDO KRVW SRVVHVVHV WKH VHFRQGDU\ YROXPH�

�F �VL]H!� 6SHFLILHV WKH QXPEHU RI H[WHQWV �� � ��� WR EH XVHG IRU WKH LQLWLDO GDWD FRS\� ,I WKLV RSWLRQ LV QRW
VSHFLILHG D GHIDXOW YDOXH LV XVHG�

�QRFRS\� &UHDWHV SDLUHG YROXPHV ZLWKRXW FRS\LQJ GDWD LQ WKH FDVH LQ ZKLFK WKH GDWD FRQVLVWHQF\ RI
VLPSOH[ YROXPHV LV DVVXUHG E\ WKH XVHU�

�QRPVJ� 6XSSUHVVHV PHVVDJHV WR EH GLVSOD\HG ZKHQ WKLV FRPPDQG LV H[HFXWHG� ,W LV XVHG WR H[HFXWH WKLV
FRPPDQG IURP D XVHU SURJUDP� 7KLV RSWLRQ PXVW EH VSHFLILHG DW WKH EHJLQQLQJ RI D FRPPDQG DUJXPHQW�
7KH FRPPDQG H[HFXWLRQ ORJ LV QRW DIIHFWHG E\ WKLV RSWLRQ�

VSOLW �+205&) RQO\�� 6SOLWV WKH SDLUHG YROXPH DIWHU WKH LQLWLDO FRS\ RSHUDWLRQ LV FRPSOHWH�

�P �QRUHDG! �+205&) RQO\�� 6SHFLILHV WKH QRUHDG PRGH IRU KLGLQJ WKH VHFRQGDU\ YROXPH� 7KH
VHFRQGDU\ YROXPH EHFRPHV UHDG�GLVDEOHG ZKHQ WKLV PRGH RSWLRQ LV VSHFLILHG� 7KH VHFRQGDU\ YROXPH LV
UHDG�HQDEOHG ZKHQ WKLV PRGH RSWLRQ LV RPLWWHG� 7KH SULPDU\ YROXPH EHFRPHV UHDG�GLVDEOHG RQO\ GXULQJ D
UHYHUVH UHV\QF RSHUDWLRQ �UHVWRUH RSWLRQ RI SDLUUHV\QF FRPPDQG��

5HWXUQHG YDOXHV 1RUPDO WHUPLQDWLRQ� �� :KHQ FUHDWLQJ JURXSV� �  QRUPDO WHUPLQDWLRQ IRU DOO SDLUV�
$EQRUPDO WHUPLQDWLRQ� RWKHU WKDQ �� UHIHU WR WKH H[HFXWLRQ ORJV IRU HUURU GHWDLOV�
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4.3 Splitting and Deleting Pairs (Pairsplit)

The pairsplit command stops updates to the secondary volume of a pair and can either maintain
(status = PSUS) or delete (status = SMPL) the pairing status of the volumes (see Figure 4.2).
The pairsplit command can be applied to a paired logical volume or a group of paired volumes.
The pairsplit command allows read access or read/write access to the secondary volume,
depending on the selected options. When the pairsplit command is specified, acceptance of
write requests to the primary volume depends on the fence level of the pair (data, status, never,
or async). Table 4.3 lists and describes the pairsplit command parameters and returned values.

Pair
splitting

command

Server A Server B

Primary
volume

(Secondary
volume)

Secondary
volume

(Primary
volume)

Paired logical volume

Figure 4.2 Pair Splitting

The primary volume’s server is automatically detected by the pairsplit command, so the server
does not need to be specified in the pairsplit command parameters. If the -S option (simplex) is
used, the volume pair is deleted, the volumes are returned to the simplex state, and the primary
and secondary volume status is lost. Paired volumes are split as soon as the pairsplit command
is issued. If you want to synchronize the volumes, the pairsplit command must be issued after
write I/Os to the paired volume have completed (see section 4.2.1 for examples).

Note: You can create and split HOMRCF pairs simultaneously using the -split option of the
paircreate command (refer to section 4.1).
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Table 4.3 Pairsplit Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH SDLUVSOLW

)RUPDW SDLUVSOLW ^�K ° �T ° �] ° �J �JURXS! ° �G �SDLU 9RO! ° �G>J@ �UDZBGHYLFH! >08�@ ° �)+25& _
�)05&) >08�@ _ �G>J@ �VHT�! �/'(9�! >08�@ ° �U ° �UZ ° �6 ° �5 ° �3 ° �O ° �QRPVJ ° �& �VL]H! ° �( `

2SWLRQV

1RWH� 2QO\ RQH
SDLUVSOLW RSWLRQ ��U�
�UZ� �6� �5� RU �3�
FDQ EH VSHFLILHG� ,I
PRUH WKDQ RQH
RSWLRQ LV VSHFLILHG�
RQO\ WKH ODVW RSWLRQ
ZLOO EH H[HFXWHG�

�K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKLV FRPPDQG�

�] RU �][� 0DNHV WKH SDLUVSOLW FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI
WKH +25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�J �JURXS!� 6SHFLILHV D JURXS QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� 7KLV RSWLRQ PXVW DOZD\V EH
VSHFLILHG� 7KH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG JURXS XQOHVV WKH �G �SDLU 9RO! RSWLRQ LV VSHFLILHG�

�G �SDLU 9RO!� 6SHFLILHV WKH SDLUHG ORJLFDO YROXPH QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� :KHQ
WKLV RSWLRQ LV VSHFLILHG� WKH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG SDLUHG ORJLFDO YROXPHV�

�G>J@ �UDZBGHYLFH! >08�@ �+3�8;�� /LQX[�� :LQGRZV�17������ 6RODULV� RQO\�� 6HDUFKHV D JURXS RQ WKH
FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH VSHFLILHG UDZBGHYLFH� DQG LI WKH VSHFLILHG UDZBGHYLFH LV
FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV
RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! � RSWLRQ� ,I WKH VSHFLILHG WKH UDZBGHYLFH LV FRQWDLQHG
LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW JURXS�

)+25& RU �)&$� )RUFLEO\ VSHFLILHV D FDVFDGLQJ +25& YROXPH IRU VSHFLILHG SDLU ORJLFDO YROXPHV RQ
+205&) HQYLURQPHQW �VHH H[DPSOH LQ )LJXUH ����� ,I WKH �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ VSOLWV D
FDVFDGLQJ +25& YROXPH RQ D ORFDO KRVW �QHDU VLWH�� ,I QR �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ VSOLWV D
FDVFDGLQJ +25& YROXPH RQ D UHPRWH KRVW �IDU VLWH�� 7KH WDUJHW +25& YROXPH PXVW EH D 3�92/ DQG WKH
�5 RSWLRQ FDQQRW EH VSHFLILHG�

�)05&) >08�@ RU ²)%& >08�@� )RUFLEO\ VSHFLILHV D FDVFDGLQJ +205&) YROXPH IRU VSHFLILHG SDLU ORJLFDO
YROXPHV RQ +25& HQYLURQPHQW �VHH H[DPSOH LQ )LJXUH ����� ,I WKH �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ VSOLWV D
FDVFDGLQJ +205&) YROXPH RQ D ORFDO KRVW �QHDU VLWH�� ,I QR �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ VSOLWV D
FDVFDGLQJ +205&) YROXPH RQ D UHPRWH KRVW �IDU VLWH�� 7KH WDUJHW +205&) YROXPH PXVW EH D 3�92/
DQG WKH �( RSWLRQ FDQQRW EH VSHFLILHG�

�G>J@ �VHT�! �/'(9�! >08�@� 6HDUFKHV D JURXS RQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH
VSHFLILHG /'(9� DQG LI WKH VSHFLILHG /'(9 LV LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH SDLUHG
ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! � RSWLRQ� ,I
WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW JURXS� 7KH
�VHT �! �/'(9 �! YDOXHV FDQ EH VSHFLILHG LQ KH[DGHFLPDO �E\ DGGLWLRQ RI ��[ �� RU GHFLPDO QRWDWLRQ�

�U RU �UZ� 6SHFLILHV D PRGH RI DFFHVV WR WKH 692/ DIWHU SDLUHG YROXPHV DUH VSOLW� 7KH �U RSWLRQ �GHIDXOW�
DOORZV UHDG�RQO\ IURP WKH 692/� 7KH �UZ RSWLRQ HQDEOHV UHDG DQG ZULWH DFFHVV IRU WKH 692/�

�6� 6HOHFWV VLPSOH[ PRGH �GHOHWHV WKH SDLU�� :KHQ WKH SDLULQJ GLUHFWLRQ LV UHYHUVHG DPRQJ WKH KRVWV �H�J��
GLVDVWHU UHFRYHU\�� WKLV PRGH LV HVWDEOLVKHG RQFH� DQG WKHQ WKH SDLUFUHDWH FRPPDQG LV LVVXHG�

�5� %ULQJV WKH VHFRQGDU\ YROXPH LQWR WKH VLPSOH[ PRGH IRUFLEO\� ,W LV LVVXHG E\ WKH VHFRQGDU\ KRVW� LI WKH
KRVW SRVVHVVLQJ WKH SULPDU\ YROXPH LV GRZQ RU KDV IDLOHG�

�3� %ULQJV WKH SULPDU\ YROXPH LQWR WKH EORFNLQJ PRGH IRUFLEO\� ,W LV LVVXHG E\ WKH VHFRQGDU\ KRVW WR
VXSSUHVV GDWD XSGDWLQJ E\ WKH KRVW SRVVHVVLQJ WKH SULPDU\ YROXPH�

�O� :KHQ WKLV FRPPDQG FDQQRW XWLOL]H WKH UHPRWH KRVW IRU KRVW GRZQ� WKLV RSWLRQ XVHG IRU HQDEOHV D
SDLUVSOLW RSHUDWLRQ E\ ORFDO KRVW RQO\� ([FHSW WKH �5 RSWLRQ WKH WDUJHW YROXPH RI ORFDO KRVW PXVW EH 392/�

�QRPVJ� 6XSSUHVVHV PHVVDJHV WR EH GLVSOD\HG ZKHQ WKLV FRPPDQG LV H[HFXWHG� ,W LV XVHG WR H[HFXWH D
FRPPDQG IURP D XVHU SURJUDP� 7KLV RSWLRQ PXVW EH VSHFLILHG DW WKH EHJLQQLQJ RI D FRPPDQG DUJXPHQW�
7KH FRPPDQG H[HFXWLRQ ORJ LV QRW DIIHFWHG E\ WKLV RSWLRQ�

�& �VL]H! �+205&) RQO\�� &RSLHV GLIIHUHQFH GDWD UHWDLQHG LQ WKH SULPDU\ YROXPH LQWR WKH VHFRQGDU\
YROXPH� WKHQ HQDEOHV UHDGLQJ DQG ZULWLQJ IURP�WR WKH VHFRQGDU\ YROXPH DIWHU FRPSOHWLRQ RI WKH FRS\LQJ�
�7KLV LV WKH GHIDXOW RSWLRQ�� )RU �VL]H!� VSHFLI\ WKH FRS\ SDFH IRU WKH SDLUVSOLW �UDQJH  � WR �� WUDFN
H[WHQWV�� ,I QRW VSHFLILHG� WKH YDOXH XVHG IRU SDLUFUHDWH LV XVHG�

�( �+205&) RQO\�� 6XVSHQGV D SDLUHG YROXPH IRUFLEO\ ZKHQ D IDLOXUH RFFXUV� 1RW QRUPDOO\ XVHG�

5HWXUQHG YDOXHV 1RUPDO WHUPLQDWLRQ� �� :KHQ VSOLWWLQJ JURXSV� �  QRUPDO WHUPLQDWLRQ IRU DOO SDLUV�
$EQRUPDO WHUPLQDWLRQ� RWKHU WKDQ �� UHIHU WR WKH H[HFXWLRQ ORJV IRU HUURU GHWDLOV�
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HOMRCF Environment

 pairsplit  -g oradb1 -rw  -FHORC

SVOL P/P
VOL

SVOL

SVOL

Ora(HORC) Oradb1(HOMRCF)

Oradb2(HOMRCF)

0

1
0

Seq#30052
Seq#30053

Figure 4.3 Example of -FHORC Option for Pairsplit

HORC Environment

 pairsplit  -g  ora  -FMRCF  1

PVOL S/P
VOL

SVOL

SVOL

Ora(HORC) Oradb1(HOMRCF)

Oradb2(HOMRCF)

0

10

Seq#30052

Seq#30053

Figure 4.4 Example of -FMRCF Option for Pairsplit
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4.3.1 Timing Pairsplit Operations

The pairsplit command terminates after verifying that the status has changed according to the
pairsplit command options (to PSUS or SMPL). If you want to synchronize the volume pair,
the non-written data (in the host buffer) must be written before you issue the pairsplit
command. When the pairsplit command is specified, acceptance of write requests to the
primary volume depends on the fence level of the pair (data, status, never, or async). Some
examples are shown below.

Instantaneous offline backup of UNIX® file system:

– Unmount the primary volume, and then split the volume pair.

– Mount the primary volume (mount -rw).

– Verify that the pairsplit is complete, and mount the secondary volume (mount -r).

– Execute the backup.

– Restore the volumes to their previous state, and resynchronize the volume pair.

Online backup of UNIX® file system:

– Issue the sync command to a mounted primary volume to flush the file system buffer,
and then split the volume pair using the -rw option.

– Verify that the pairsplit is complete, and then use the fsck command to check the
consistency of the secondary volume file system.

– Mount (mount -r ) the secondary volume.

– Execute the backup.

– Restore the volumes to their previous state, and resynchronize the volume pair.

Instantaneous offline backup of Windows® file system:

– Execute -x umount of the primary volume, and then split the volume pair using the
-rw  option.

– Execute x-mount of the primary volume.

– Windows NT®:  Verify that the pairsplit is complete, then execute -x mount of the
secondary volume.
Windows® 2000: Verify that the pairsplit is complete, then execute -x mount -x sync
of the secondary volume.

– Execute the backup.

– Restore the volumes to their previous state, and resynchronize the volume pair.

Note: If the primary volume is divided by LVM or partition, the control information of LVM or
partition on the primary volume is also copied to the secondary volume. In case of executing
the backup from the secondary volume, it is required to import this control information, and to
execute pairsplit with the -rw  option when activating the secondary volume.
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4.3.2 Deleting Pairs (Pairsplit -S)

The pair delete operation is executed by using the -S option of the pairsplit command. When
the pairsplit -S command is issued, the specified HORC or HOMRCF pair is deleted, and each
volume is changed to SMPL (simplex) mode. If you want to re-establish a pair which has been
deleted, you must use the paircreate command (not pairresync).

4.4 Resynchronizing Pairs (Pairresync)

The pairresync command re-establishes a split pair and then restarts the update copy operations
to the secondary volume (see Figure 4.5). The pairresync command can resynchronize either a
paired logical volume or a group of paired volumes. The normal direction of resynchronization
is from the primary volume to the secondary volume. If the -restore option is specified
(HOMRCF only), the pair is resynchronized in the reverse direction (i.e., secondary volume to
primary volume). Figure 4.6 shows the normal and restore resync operations. The primary
volume remains accessible during pairresync, except when the -restore option is specified.
The secondary volume becomes write-disabled when the pairresync command is issued. Table
4.4 lists and describes the pairresync command parameters and returned values. The primary
volume’s server is automatically detected by the pairresync command, so the server does not
need to be specified in the pairresync command parameters.

The pairresync command terminates before resynchronization of the secondary (or primary)
volume is complete. Use the pair event waiting or pair display command to verify that the
resync operation completed successfully (status changes from COPY to PAIR). The execution
log file also shows completion of the resync operation. The status transition of the paired
volume is judged by the status of the primary volume. The fence level is not changed.

If no data was written to the secondary volume while the pair was split, the differential data on
the primary volume is copied. If data was written to the secondary volume, the differential data
on the primary volume and secondary volume is copied. This process is reversed when the
HOMRCF -restore option is specified.

Before issuing the pairresync command (normal or reverse direction), make sure that the
secondary volume is not mounted on any UNIX® system. Before issuing a reverse pairresync
command, make sure that the primary volume is not mounted on any UNIX® system.

HORC only:  The swaps(p) option is used to swap volume from the SVOL(PVOL) to
PVOL(SVOL) at suspending state on the SVOL(PVOL) side, and resynchronize the
NEW_SVOL based on the NEW_PVOL. At the result of this operation, the volume attributes
of own host (local host) become the attributes for the NEW_PVOL(SVOL). The paircreate
command cannot execute copy rejection in case of an error condition which made the target
volume is accompanied by maintenance work. The swaps(p) option will:

� Ignore the -l option.

� Use a default of three for number of copy tracks (-c size) when -c size option is omitted.

� Execute at PAIR state as well as PSUS/PSUE state (not applicable to COPY and SMPL).

� Since the target volume of the local host has been already the PVOL(SVOL) ,this target
volume is skipped a operation.
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Figure 4.5 Pair Resynchronization
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Figure 4.6 Normal Resync and HOMRCF Restore Resync
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Table 4.4 Pairresync Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH SDLUUHV\QF

)RUPDW SDLUUHV\QF ^ �K ° �T ° �] ° �J �JURXS! ° �G �SDLU 9RO! ° �G>J@ �UDZBGHYLFH! >08�@ ° �)+25& _
�)05&) >08�@ _ �G>J@ �VHT�! �/'(9�! >08�@ ° �F �VL]H! ° �QRPVJ ° �O ° �UHVWRUH _ �VZDSV _ �VZDSS `

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKLV FRPPDQG�

�] RU �][� 0DNHV WKH SDLUUHV\QF FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI
WKH +25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�J �JURXS!� 7KLV RSWLRQ LV XVHG WR VSHFLI\ D JURXS QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� 7KLV
RSWLRQ PXVW DOZD\V EH VSHFLILHG� 7KH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG JURXS XQOHVV WKH �G �SDLU 9RO!
RSWLRQ LV VSHFLILHG�

�G �SDLU 9RO!� 6SHFLILHV D SDLUHG ORJLFDO YROXPH QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� :KHQ WKLV
RSWLRQ LV VSHFLILHG� WKH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG SDLUHG ORJLFDO YROXPHV�

�G>J@ �UDZBGHYLFH! >08�@ �+3�8;�� /LQX[�� :LQGRZV�17������ 6RODULV� RQO\�� 6HDUFKHV D JURXS RQ WKH
FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH VSHFLILHG UDZBGHYLFH� DQG LI WKH VSHFLILHG UDZBGHYLFH LV
FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV
RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! � RSWLRQ� ,I WKH VSHFLILHG WKH UDZBGHYLFH LV FRQWDLQHG
LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW JURXS�

�)+25& RU �)&$� )RUFLEO\ VSHFLILHV D FDVFDGLQJ +25& YROXPH IRU VSHFLILHG SDLU ORJLFDO YROXPHV RQ
+205&) HQYLURQPHQW �VHH H[DPSOH LQ )LJXUH ����� ,I WKH �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ UHV\QFV D
FDVFDGLQJ +25& YROXPH RQ D ORFDO KRVW �QHDU VLWH�� ,I QR �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ UHV\QFV D
FDVFDGLQJ +25& YROXPH RQ D UHPRWH KRVW �IDU VLWH�� 7KH WDUJHW +25& YROXPH PXVW EH D 3�92/� DQG WKH
�VZDSV�VZDSS RSWLRQ FDQQRW EH VSHFLILHG�

�)05&) >08�@ RU ²)%& >08�@� )RUFLEO\ VSHFLILHV D FDVFDGLQJ +205&) YROXPH IRU VSHFLILHG SDLU ORJLFDO
YROXPHV RQ +25& HQYLURQPHQW �VHH H[DPSOH LQ )LJXUH ����� ,I WKH �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ UHV\QFV D
FDVFDGLQJ +205&) YROXPH RQ D ORFDO KRVW �QHDU VLWH�� ,I QR �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ UHV\QFV D
FDVFDGLQJ +205&) YROXPH RQ D UHPRWH KRVW �IDU VLWH�� 7KH WDUJHW +205&) YROXPH PXVW EH D 3�92/�

�G>J@ �VHT�! �/'(9�! >08�@� 6HDUFKHV D JURXS RQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH
VSHFLILHG /'(9� DQG LI WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH
SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! �
RSWLRQ� ,I WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW JURXS�
7KH �VHT �! �/'(9 �! YDOXHV FDQ EH VSHFLILHG LQ KH[DGHFLPDO �E\ DGGLWLRQ RI ��[ �� RU GHFLPDO QRWDWLRQ�

�F �VL]H!� 6SHFLI\ WKH FRS\ SDFH IRU WKH UHV\QF RSHUDWLRQ �UDQJH  � WR �� WUDFN H[WHQWV�� ,I QRW VSHFLILHG�
WKH YDOXH XVHG IRU SDLUFUHDWH LV XVHG�

�QRPVJ� 6XSSUHVVHV PHVVDJHV WR EH GLVSOD\HG ZKHQ WKLV FRPPDQG LV H[HFXWHG� ,W LV XVHG WR H[HFXWH WKLV
FRPPDQG IURP D XVHU SURJUDP� 7KLV RSWLRQ PXVW EH VSHFLILHG DW WKH EHJLQQLQJ RI D FRPPDQG DUJXPHQW� 7KH
FRPPDQG H[HFXWLRQ ORJ LV QRW DIIHFWHG E\ WKLV RSWLRQ�

�O� :KHQ WKLV RSWLRQ FDQ¶W XWLOL]H WKH UHPRWH KRVW IRU KRVW GRZQ� WKLV RSWLRQ XVHG IRU HQDEOHV D SDLUUHV\QF
RSHUDWLRQ E\ WKH ORFDO KRVW RQO\� 7KH WDUJHW YROXPH RI WKH ORFDO KRVW PXVW EH 3�92/�

�UHVWRUH �+205&) RQO\�� 3HUIRUPV UHYHUVH UHV\QF �IURP VHFRQGDU\ YROXPH WR SULPDU\ YROXPH��

VZDSV �+25& RQO\�� ([HFXWHG IURP WKH 692/ VLGH ZKHQ WKHUH LV QR KRVW RQ WKH 392/ VLGH WR KHOS�
7\SLFDOO\ H[HFXWHG LQ 3686 VWDWH WR IDFLOLWDWH �IDVW IDLOEDFN� ZLWKRXW UHTXLULQJ D IXOO FRS\� ,Q )LJXUH ���� WKH OHIW
VLGH VKRZV 7� IRU ERWK WKH 392/ DQG 692/ �EHIRUH FRPPDQG H[HFXWLRQ�� DQG WKH ULJKW VLGH VKRZV 7�� DIWHU
WKH FRPPDQG KDV H[HFXWHG� )RU ERWK �VZDSV DQG �VZDSS� WKH GHOWD GDWD IURP WKH RULJLQDO 692/ EHFRPHV
GRPLQDQW DQG LV FRSLHG WR WKH RULJLQDO 392/� WKHQ WKH 6�392/ GHVLJQDWLRQV DUH VZDSSHG�

VZDSS �+25& RQO\�� ([HFXWHV WKH HTXLYDOHQW RI D �VZDSV IURP WKH RULJLQDO 392/ VLGH� 8QOLNH �VZDSV�
�VZDSS GRHV UHTXLUH WKH FRRSHUDWLRQ RI KRVWV DW ERWK VLGHV�

5HWXUQHG YDOXHV 1RUPDO WHUPLQDWLRQ� �� :KHQ UHV\QFLQJ JURXSV� �  QRUPDO WHUPLQDWLRQ IRU DOO SDLUV�
$EQRUPDO WHUPLQDWLRQ� RWKHU WKDQ �� UHIHU WR WKH H[HFXWLRQ ORJV IRU HUURU GHWDLOV�
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HOMRCF Environment

 pairresync  -g oradb1  -FHORC

SVOL P/P
VOL

SVOL

SVOL

Ora(HORC) Oradb1(HOMRCF)

Oradb2(HOMRCF)

0

1
0

Seq#30052
Seq#30053

Figure 4.7 Example of -FHORC Option for Pairresync

HORC Environment

 pairresync  -g  ora  -FMRCF  1

PVOL S/P
VOL

SVOL

SVOL

Ora(HORC) Oradb1(HOMRCF)

Oradb2(HOMRCF)

0
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Figure 4.8 Example of -FMRCF Option for Pairresync
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pairresync -swapp  on PVOL

T0 T1

Figure 4.9 Swap Operation
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4.5 Confirming Pair Operations (Pairevtwait)

The pair event waiting (pairevtwait ) command is used to wait for completion of pair creation
and pair resynchronization and to check the status (see Figure 4.10). It waits (“sleeps”) until
the paired volume status becomes identical to a specified status and then completes. The
pairevtwait command can be used for a paired logical volume or a group of paired volumes.
The primary volume’s server is automatically detected by the pair event waiting command, so
the server does not need to be specified in the pair event waiting command parameters. Table
4.5 lists and describes the pair event waiting command parameters and returned values.

The pair event waiting command waits until the specified status is established, and terminates
abnormally if an abnormal status is detected. The transition of the paired volume status is
judged by the status of the primary volume. If the event waiting command is issued for a
group, the command waits until the status of each volume in the group becomes identical to the
specified status. When the event waiting command with the -nowait option is issued for a
group, the status is returned if the status of each volume in the group is identical. For
HOMRCF pairs, this command must be used to confirm a pair status transition.

Server A Server B

Primary
volume

(Secondary
volume)

Secondary
volume

(Primary
volume)

Paired logical volume

Status Status

Event
waiting

Figure 4.10 Pair Event Waiting

Table 4.5 Pairevtwait Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH SDLUHYWZDLW

)RUPDW SDLUHYWZDLW ^ �K ° �T ° �] ° �J �JURXS! ° �G �SDLU 9RO! ° �G>J@ �UDZBGHYLFH! >08�@ ° �)+25& _ �)05&)
>08�@ _ �G>J@ �VHT�! �/'(9�! >08�@ ° �V �VWDWXV! ��� ° �W �WLPHRXW!>LQWHUYDO@ ° �QRZDLW ° �O ° �QRPVJ `

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKLV FRPPDQG�

�] RU �][� 0DNHV WKH SDLUHYWZDLW FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI
WKH +25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�J �JURXS!� 6SHFLILHV D JURXS QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� 7KLV RSWLRQ PXVW DOZD\V EH
VSHFLILHG� 7KH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG JURXS XQOHVV WKH �G �SDLU 9RO! RSWLRQ LV VSHFLILHG�

�G �SDLU 9RO!� 6SHFLILHV D SDLUHG ORJLFDO YROXPH QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� :KHQ WKLV
RSWLRQ LV VSHFLILHG� WKH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG SDLUHG ORJLFDO YROXPHV�
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Table 4.5 Pairevtwait Command Parameters (continued)

3DUDPHWHU 9DOXH

2SWLRQV
�FRQWLQXHG�

�G>J@ �UDZBGHYLFH! >08�@ �+3�8;�� /LQX[�� :LQGRZV�17������ 6RODULV� RQO\�� 6HDUFKHV D JURXS RQ WKH
FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH VSHFLILHG UDZBGHYLFH� DQG LI WKH VSHFLILHG UDZBGHYLFH LV
FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV
RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! � RSWLRQ� ,I WKH VSHFLILHG WKH UDZBGHYLFH LV FRQWDLQHG
LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW JURXS�

�)+25& RU �)&$� )RUFLEO\ VSHFLILHV D FDVFDGLQJ +25& YROXPH IRU VSHFLILHG SDLU ORJLFDO YROXPHV RQ
+205&) HQYLURQPHQW �VHH H[DPSOH LQ �� ,I WKH �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ WHVWV VWDWXV RI D FDVFDGLQJ
+25& YROXPH RQ D ORFDO KRVW �QHDU VLWH�� ,I QR �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ WHVWV VWDWXV RI D FDVFDGLQJ
+25& YROXPH RQ D UHPRWH KRVW �IDU VLWH�� 7KH WDUJHW +25& YROXPH PXVW EH 3�92/ RU 603/�

�)05&) >08�@ RU ²)%& >08�@� )RUFLEO\ VSHFLILHV D FDVFDGLQJ +205&) YROXPH IRU VSHFLILHG SDLU ORJLFDO
YROXPHV RQ +25& HQYLURQPHQW �VHH H[DPSOH LQ �� ,I WKH �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ WHVWV VWDWXV RI D
FDVFDGLQJ +205&) YROXPH RQ D ORFDO KRVW �QHDU VLWH�� ,I QR �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ WHVWV VWDWXV RI
D FDVFDGLQJ +205&) YROXPH RQ D UHPRWH KRVW �IDU VLWH�� 7KH WDUJHW +205&) YROXPH PXVW EH 3�92/ RU
603/�

�G>J@ �VHT�! �/'(9�! >08�@� 6HDUFKHV D JURXS RQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH
VSHFLILHG /'(9� DQG LI WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH
SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! �
RSWLRQ� ,I WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW JURXS�
7KH �VHT �! �/'(9 �! YDOXHV FDQ EH VSHFLILHG LQ KH[DGHFLPDO �E\ DGGLWLRQ RI ��[ �� RU GHFLPDO QRWDWLRQ�

�V �VWDWXV!� ��6SHFLILHV WKH ZDLWLQJ VWDWXV� ZKLFK LV ³VPSO´� ³FRS\�UFS\´� ³SDLU´� ³SVXV´� RU ´SVXH�SGXE´� ,I WZR
RU PRUH VWDWXVHV DUH VSHFLILHG IROORZLQJ �V� ZDLWLQJ LV GRQH DFFRUGLQJ WR WKH ORJLFDO 25 RI WKH VSHFLILHG
VWDWXVHV� 7KLV RSWLRQ LV YDOLG ZKHQ WKH �QRZDLW RSWLRQ LV QRW VSHFLILHG�

�W �WLPHRXW! >LQWHUYDO@� 6SHFLILHV WKH LQWHUYDO RI PRQLWRULQJ D VWDWXV VSHFLILHG XVLQJ WKH �V RSWLRQ DQG WKH
WLPH�RXW SHULRG LQ XQLWV RI � VHF� 8QOHVV >LQWHUYDO@ LV VSHFLILHG� WKH GHIDXOW YDOXH LV XVHG� 7KLV RSWLRQ LV YDOLG
ZKHQ WKH �QRZDLW RSWLRQ LV QRW VSHFLILHG�

�QRZDLW� :KHQ WKLV RSWLRQ LV VSHFLILHG� WKH SDLU VWDWXV DW WKDW WLPH LV UHSRUWHG ZLWKRXW ZDLWLQJ� 7KH SDLU VWDWXV
LV VHW DV D UHWXUQHG YDOXH IRU WKLV FRPPDQG� :KHQ WKLV RSWLRQ LV VSHFLILHG� WKH �W DQG �V RSWLRQV DUH QRW
QHHGHG�

�O� :KHQ WKLV FRPPDQG FDQQRW XWLOL]H D UHPRWH KRVW IRU KRVW GRZQ� WKLV RSWLRQ H[HFXWHV WKLV FRPPDQG E\ D
ORFDO KRVW RQO\� 7KH WDUJHW YROXPH RI D ORFDO KRVW PXVW EH 603/ RU 3�92/�

�QRPVJ� 6XSSUHVVHV PHVVDJHV WR EH GLVSOD\HG ZKHQ WKLV FRPPDQG LV H[HFXWHG� ,W LV XVHG WR H[HFXWH D
FRPPDQG IURP D XVHU SURJUDP� 7KLV RSWLRQ PXVW EH VSHFLILHG DW WKH EHJLQQLQJ RI D FRPPDQG DUJXPHQW� 7KH
FRPPDQG H[HFXWLRQ ORJ LV QRW DIIHFWHG E\ WKLV RSWLRQ�

5HWXUQHG YDOXHV :KHQ WKH �QRZDLW RSWLRQ LV VSHFLILHG�
1RUPDO WHUPLQDWLRQ� �� 7KH VWDWXV LV 603/�

�� 7KH VWDWXV LV &23< RU 5&3<�
�� 7KH VWDWXV LV 3$,5�
�� 7KH VWDWXV LV 3686�
�� 7KH VWDWXV LV 368(�
:KHQ PRQLWRULQJ JURXSV� ���������  QRUPDO WHUPLQDWLRQ IRU DOO SDLUV�

$EQRUPDO WHUPLQDWLRQ� RWKHU WKDQ � WR ���� UHIHU WR WKH H[HFXWLRQ ORJV IRU HUURU GHWDLOV�

:KHQ WKH �QRZDLW RSWLRQ LV QRW VSHFLILHG�
1RUPDO WHUPLQDWLRQ� �� :KHQ PRQLWRULQJ JURXSV� �  QRUPDO WHUPLQDWLRQ IRU DOO SDLUV�
$EQRUPDO WHUPLQDWLRQ� RWKHU WKDQ � WR ���� UHIHU WR WKH H[HFXWLRQ ORJV IRU HUURU GHWDLOV�
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HOMRCF Environment

 pairevtwait  -g oradb1 -s psus  -t 10  -FHORC

SVOL P/P
VOL

SVOL

SVOL

Ora(HORC) Oradb1(HOMRCF)

Oradb2(HOMRCF)

0

1
0

Seq#30052
Seq#30053

Figure 4.11 Example of -FHORC Option for Pairevtwait

HORC Environment

 pairevtwait  -g  ora  -s psus  -t 10  -FMRCF  1

PVOL S/P
VOL

SVOL
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Ora(HORC) Oradb1(HOMRCF)

Oradb2(HOMRCF)

0
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Figure 4.12 Example of -FMRCF Option for Pairevtwait
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4.6 Monitoring Pair Activity (Pairmon)

The pairmon command, which is connected to the HORCM daemon, obtains the pair status
transition of each volume pair and reports it. If the pair status changes (due to an error or a
user-specified command), the pairmon command issues a message. Table 4.6 lists and
describes the pairmon command parameters. Figure 4.13 shows an example of the pairmon
command and its output. Table 4.7 specifies the results of the command options.

The pair status transition events exist in the HORCM pair state transfer queue. The -resevt
option (reset event) deletes one/all events from the HORCM pair state transfer queue. If reset
event is not specified, the pair state transfer queue is maintained. If the -s option is not
specified, pairmon displays all events for which it receives information from HORCM. If the -s
option is specified, only the specified status transitions are displayed.

The CCI software supports the error monitoring and configuration confirmation commands for
linkage with the system operation management of the UNIX® server.

Table 4.6 Pairmon Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH SDLUPRQ

)RUPDW SDLUPRQ ^ �K ° �T ° �] ° �' ° �DOOVQG ° �UHVHYW ° �QRZDLW ° �V �VWDWXV! ��� `

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKLV FRPPDQG�

�] RU �][� 0DNHV WKH SDLUPRQ FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI WKH
+25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�'� 6HOHFWV WKH GHIDXOW UHSRUW PRGH� ,Q WKH GHIDXOW PRGH� LI WKHUH LV SDLU VWDWXV WUDQVLWLRQ LQIRUPDWLRQ WR EH
UHSRUWHG� RQH HYHQW LV UHSRUWHG DQG WKH HYHQW LV UHVHW� ,I WKHUH LV QR SDLU VWDWXV WUDQVLWLRQ LQIRUPDWLRQ WR EH
UHSRUWHG� WKH FRPPDQG ZDLWV� 7KH UHSRUW PRGH FRQVLVWV RI WKH WKUHH IODJV� �DOOVQG� � UHVHYW� DQG �QRZDLW
RSWLRQV�

�DOOVQG� 5HSRUWV DOO HYHQWV LI WKHUH LV SDLU VWDWXV WUDQVLWLRQ LQIRUPDWLRQ�

�UHVHYW� 5HSRUWV HYHQWV LI WKHUH LV SDLU VWDWXV WUDQVLWLRQ LQIRUPDWLRQ� DQG WKHQ UHVHWV DOO HYHQWV�

�QRZDLW� :KHQ WKLV RSWLRQ LV VSHFLILHG� WKH FRPPDQG GRHV QRW ZDLW ZKHQ WKHUH LV QR SDLU VWDWXV WUDQVLWLRQ
LQIRUPDWLRQ�

�V �VWDWXV! ���� 6SHFLILHV WKH SDLU VWDWXV WUDQVLWLRQ WR EH UHSRUWHG� VPSO� FRS\ �LQFOXGHV UFS\�� SDLU� SVXV�
SVXH� ,I WZR RU PRUH VWDWXVHV DUH VSHFLILHG IROORZLQJ �V� PDVNLQJ LV GRQH DFFRUGLQJ WR WKH ORJLFDO 25 RI WKH
VSHFLILHG VWDWXVHV� ,I WKLV RSWLRQ LV QRW VSHFLILHG� SDLUPRQ GLVSOD\V DOO HYHQWV ZKLFK UHFHLYHG LQIRUPDWLRQ
IURP +25&0�

� SDLUPRQ �DOOVQG �QRZDLW

*URXS 3DLU YRO 3RUW WDUJ� OXQ� /'(9�« 2OGVWDW FRGH ±! 1HZVWDW FRGH

RUDGE RUDGE� &/��$ � � ���« 603/ �[�� ±! &23< �[��

RUDGE RUDGE� &/��$ � � ���« 3$,5 �[�� ±! 3686 �[��

Figure 4.13 Pairmon Command Example
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The output of the pairmon command includes:

� Group:  This column shows the group name (dev_group) which is described in the
configuration definition file.

� Pair vol:  This column shows the paired volume name (dev_name) in the specified group
which is described in the configuration definition file.

� Port  targ#  lun#:  These columns show the port ID, TID, and LUN which is described in
the configuration definition file. For further information on fibre-to-SCSI address
conversion, see Appendix D.

� LDEV# :  This column shows the 9900 LDEV ID for the specified device.

� Oldstat:  This column shows the old pair status when the status of the volume is changed.

� Newstat: This column shows the new pair status when the status of the volume is changed.

� code:  This column shows the 9900-internal code for the specified status.

Table 4.7 Results of Pairmon Command Options

�' �QRZDLW �UHVHYW �DOOVQG $FWLRQV

�' :KHQ +25&0 GRHVQ¶W KDYH DQ HYHQW� WKLV RSWLRQ ZDLWV XQWLO DQ HYHQW RFFXUV�
,I RQH RU PRUH HYHQWV H[LVW� WKHQ LW UHSRUWV RQH HYHQW DQG UHVHWV WKH HYHQW
ZKLFK LW UHSRUWHG�

,QYDOLG �DOOVQG :KHQ +25&0 GRHVQ¶W KDYH DQ HYHQW� WKLV RSWLRQ ZDLWV XQWLO DQ HYHQW RFFXUV�
,I RQH RU PRUH HYHQWV H[LVW� WKHQ LW UHSRUWV DOO HYHQWV�

,QYDOLG �UHVHYW :KHQ +25&0 GRHVQ¶W KDYH DQ HYHQW� WKLV RSWLRQ ZDLWV XQWLO DQ HYHQW RFFXUV�
,I RQH RU PRUH HYHQWV H[LVW� WKHQ LW UHSRUWV RQH HYHQW DQG UHVHWV DOO HYHQWV�

,QYDOLG �UHVHYW �DOOVQG :KHQ +25&0 GRHVQ¶W KDYH DQ HYHQW� WKLV RSWLRQ ZDLWV XQWLO DQ HYHQW RFFXUV�
,I RQH RU PRUH HYHQWV H[LVW� WKHQ LW UHSRUWV DOO HYHQWV DQG UHVHWV DOO HYHQWV�

,QYDOLG �QRZDLW :KHQ +25&0 GRHVQ¶W KDYH DQ HYHQW� WKLV RSWLRQ UHSRUWV HYHQW QRWKLQJ� ,I
RQH RU PRUH HYHQWV H[LVW� WKHQ LW UHSRUWV RQH HYHQW DQG UHVHWV WKH HYHQW
ZKLFK LW UHSRUWHG�

,QYDOLG �QRZDLW �DOOVQG :KHQ +25&0 GRHVQ¶W KDYH DQ HYHQW� WKLV RSWLRQ UHSRUWV HYHQW QRWKLQJ� ,I
RQH RU PRUH HYHQWV H[LVW� WKHQ LW UHSRUWV DOO HYHQWV�

,QYDOLG �QRZDLW �UHVHYW :KHQ +25&0 GRHVQ¶W KDYH DQ HYHQW� WKLV RSWLRQ UHSRUWV HYHQW QRWKLQJ� ,I
RQH RU PRUH HYHQWV H[LVW� WKHQ LW UHSRUWV RQH HYHQW DQG UHVHWV DOO HYHQWV�

,QYDOLG �QRZDLW �UHVHYW �DOOVQG :KHQ +25&0 GRHVQ¶W KDYH DQ HYHQW� WKLV RSWLRQ UHSRUWV HYHQW QRWKLQJ� ,I
RQH RU PRUH HYHQWV H[LVW� WKHQ LW UHSRUWV DOO HYHQWV DQG UHVHWV DOO HYHQWV�
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4.7 Checking Attribute and Status (Pairvolchk)

The pairvolchk command acquires and reports the attribute of a volume or group connected to
the local host (issuing the command) or remote host. The volume attribute is SMPL (simplex),
P-VOL (primary volume), or S-VOL (secondary volume). The -s[s] option reports the pair
status in addition to the attribute. Figure 4.14 shows an example of the pairvolchk command
and its output. Table 4.8 lists and describes the pairvolchk command parameters and returned
values. Table 4.9 shows the truth table for pairvolchk group status display. Table 4.10 provides
the state transition table for an HA control script using the pairvolchk and horctakeover
commands. Table 4.11 lists the error codes of the pairvolchk and horctakeover commands.

� SDLUYROFKN �J RUDGE

3DLUYROFKN � 9ROVWDW LV 3�92/�>VWDWXV  3$,5 IHQFH  $6<1& &7*,'  �@

Figure 4.14 Pairvolchk Command Example (HORC Asynchronous shown)

Table 4.8 Pairvolchk Command Parameters (continues on the next page)

3DUDPHWHU 9DOXH

&RPPDQG 1DPH SDLUYROFKN

)RUPDW SDLUYROFKN ^ �K ° �T ° �] ° �J �JURXS! ° �G �SDLU 9RO! ° �G>J@ �UDZBGHYLFH! >08�@ °
�)+25& ° �)05&) >08�@ ° �G>J@ �VHT�! �/'(9�! >08�@ ° �F ° �V>V@ ° �QRPVJ `

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKH SDLU YROXPH FKHFN FRPPDQG�

�] RU �][� 0DNHV WKH SDLUYROFKN FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI
WKH +25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�J �JURXS!� 6SHFLILHV WKH JURXS QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� 7KLV RSWLRQ PXVW DOZD\V
EH VSHFLILHG� 7KH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG JURXS XQOHVV WKH �G �SDLU 9RO! RSWLRQ LV VSHFLILHG�

�G �SDLU 9RO!� 7KLV RSWLRQ LV XVHG WR VSHFLI\ WKH SDLUHG ORJLFDO YROXPH QDPH GHILQHG LQ WKH FRQILJXUDWLRQ
GHILQLWLRQ ILOH� :KHQ WKLV RSWLRQ LV VSHFLILHG� WKH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG SDLUHG ORJLFDO
YROXPHV�

�G>J@ �UDZBGHYLFH! >08�@ �+3�8;�� /LQX[�� :LQGRZV�17������ 6RODULV� RQO\�� 6HDUFKHV D JURXS RQ WKH
FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH VSHFLILHG UDZBGHYLFH� DQG LI WKH VSHFLILHG UDZBGHYLFH LV
FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV
RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! � RSWLRQ� ,I WKH VSHFLILHG WKH UDZBGHYLFH LV FRQWDLQHG
LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW JURXS�

�G>J@ �VHT�! �/'(9�! >08�@� 6HDUFKHV D JURXS RQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH
VSHFLILHG /'(9� DQG LI WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH
SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! �
RSWLRQ� ,I WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW
JURXS� 7KH �VHT �! �/'(9 �! YDOXHV FDQ EH VSHFLILHG LQ KH[DGHFLPDO �E\ DGGLWLRQ RI ��[ �� RU GHFLPDO
QRWDWLRQ�

�F� &KHFNV WKH FRQIRUPDELOLW\ RI WKH SDLUHG YROXPHV RI WKH ORFDO DQG UHPRWH KRVWV DQG UHSRUWV WKH YROXPH
DWWULEXWH RI WKH UHPRWH KRVW� ,I WKLV RSWLRQ LV QRW VSHFLILHG� WKH YROXPH DWWULEXWH RI WKH ORFDO KRVW LV UHSRUWHG�

�V>V@� 8VHG WR DFTXLUH WKH SDLU VWDWXV RI D YROXPH LQ DGGLWLRQ WR WKH YROXPH DWWULEXWH� ,I WKLV RSWLRQ LV QRW
VSHFLILHG� RQO\ WKH YROXPH DWWULEXWH LV UHSRUWHG�

�QRPVJ� 6XSSUHVVHV PHVVDJHV WR EH GLVSOD\HG ZKHQ WKLV FRPPDQG LV H[HFXWHG� ,W LV XVHG WR H[HFXWH D
FRPPDQG IURP D XVHU SURJUDP� 7KLV RSWLRQ PXVW EH VSHFLILHG DW WKH EHJLQQLQJ RI D FRPPDQG DUJXPHQW�
7KH FRPPDQG H[HFXWLRQ ORJ LV QRW DIIHFWHG E\ WKLV RSWLRQ�
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Table 4.8 Pairvolchk Command Parameters (continued)

3DUDPHWHU 9DOXH

2SWLRQV �FRQW�� �)+25& RU �)&$� )RUFLEO\ VSHFLILHV D FDVFDGLQJ +25& YROXPH IRU VSHFLILHG SDLU ORJLFDO YROXPHV RQ
+205&) HQYLURQPHQW �VHH H[DPSOH LQ )LJXUH ������ ,I QR �F RSWLRQ LV VSHFLILHG� WKLV RSWLRQ DFTXLUHV WKH
DWWULEXWHV RI D FDVFDGLQJ +25& YROXPH RQ D ORFDO KRVW �QHDU VLWH�� ,I WKH �F RSWLRQ LV VSHFLILHG� WKLV RSWLRQ
DFTXLUHV WKH DWWULEXWHV RI D FDVFDGLQJ +25& YROXPH RQ D UHPRWH KRVW �IDU VLWH��

�)05&) >08�@ RU �)%& >08�@� )RUFLEO\ VSHFLILHV D FDVFDGLQJ +205&) YROXPH IRU VSHFLILHG SDLU ORJLFDO
YROXPHV RQ +25& HQYLURQPHQW �VHH H[DPSOH LQ )LJXUH ������ ,I QR �F RSWLRQ LV VSHFLILHG� WKLV RSWLRQ
DFTXLUHV WKH DWWULEXWHV RI D FDVFDGLQJ +205&) YROXPH RQ D ORFDO KRVW �QHDU VLWH�� ,I WKH �F RSWLRQ LV
VSHFLILHG� WKLV RSWLRQ DFTXLUHV WKH DWWULEXWHV RI D FDVFDGLQJ +205&) YROXPH RQ D UHPRWH KRVW �IDU VLWH��

5HWXUQHG YDOXHV :KHQ WKH �V>V@ RSWLRQ LV QRW VSHFLILHG�
1RUPDO WHUPLQDWLRQ� �� 7KH YROXPH DWWULEXWH LV 603/�

�� 7KH YROXPH DWWULEXWH LV 3�9RO�
�� 7KH YROXPH DWWULEXWH LV 6�9RO�

:KHQ WKH �V>V@ RSWLRQ LV VSHFLILHG�
1RUPDO WHUPLQDWLRQ� ��� 7KH VWDWXV LV 603/�
+25& 6\QF � +205&) ��� 7KH VWDWXV LV 392/B&23< RU 392/B5&3<�

��� 7KH VWDWXV LV 392/B3$,5�

��� 7KH VWDWXV LV 392/B3686�

��� 7KH VWDWXV LV 392/B368(�
��� 7KH VWDWXV LV 392/B3'8% �+25& 	 /86( YROXPH RQO\��
��� 7KH VWDWXV LV 392/B,1&67* �LQFRQVLVWHQW VWDWXV LQ JURXS�� 1RW UHWXUQHG�

��� 7KH VWDWXV LV 692/B&23< RU 692/B5&3<�
��� 7KH VWDWXV LV 692/B3$,5�
��� 7KH VWDWXV LV 692/B3686�
��� 7KH VWDWXV LV 692/B368(�
��� 7KH VWDWXV LV 692/B3'8% �+25& 	 /86( YROXPH RQO\��
��� 7KH VWDWXV LV 692/B,1&67* �LQFRQVLVWHQW VWDWXV LQ JURXS�� 1RW UHWXUQHG�

7R LGHQWLI\ +25& $V\QF� WKH SDLUYROFKN FRPPDQG UHWXUQV D YDOXH ZKLFK LV �� PRUH WKDQ WKH +25& 6\QF
VWDWXV FRGH DQG DOVR LQGLFDWHV 3)8/ DQG 3)86 VWDWHV WR LGHQWLI\ VLGHILOH VWDWXV RI +25& $V\QF�
+25& $V\QF ��� 7KH VWDWXV LV 392/B&23<�

��� 7KH VWDWXV LV 392/B3$,5�

��� 7KH VWDWXV LV 392/B3686�

��� 7KH VWDWXV LV 392/B368(�

��� 7KH VWDWXV LV 392/B3'8%� �+25& 	 /86( YROXPH RQO\�
��� 7KH VWDWXV LV 392/B3)8/�
��� 7KH VWDWXV LV 392/B3)86�

��� 7KH VWDWXV LV 692/B&23< RU 692/B5&3<�
��� 7KH VWDWXV LV 692/B3$,5�
��� 7KH VWDWXV LV 692/B3686�
��� 7KH VWDWXV LV 692/B368(�
��� 7KH VWDWXV LV 692/B3'8%� �+25& 	 /86( YROXPH RQO\�
��� 7KH VWDWXV LV 692/B3)8/�
��� 7KH VWDWXV LV 692/B3)86�

)RU JURXS VWDWXV� VHH 7DEOH ��� EHORZ�

$EQRUPDO WHUPLQDWLRQ� RWKHU WKDQ � WR ���� UHIHU WR WKH H[HFXWLRQ ORJ ILOHV IRU HUURU GHWDLOV�
���� (;B(1492/
���� (;B&0',2(
���� (;B(92/&( ��� :KHQ WKH �F RSWLRQ LV VSHFLILHG RQO\�
���� (;B(12507��� :KHQ WKH �F RSWLRQ LV VSHFLILHG RQO\�
���� (;B(;7&7*
���� (;B(;4&7*
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Figure 4.15 shows a pairvolchk example that acquires the status (PVOL_PSUS) of the
intermediate P/Pvol through specified pair group on HOMRCF environment. Figure 4.16
shows a pairvolchk  example that acquires the status (PVOL_PSUS) of the intermediate S/Pvol
(MU#1) through specified pair group on HORC environment.

HOMRCF Environment

 pairvolchk  -g oradb1 -c -s  -FHORC

SVOL P/P
VOL

SVOL

SVOL

Ora(HORC) Oradb1(HOMRCF)

Oradb2(HOMRCF)

0

1
0

Seq#30052
Seq#30053

Figure 4.15 Example of -FHORC Option for Pairvolchk

HORC Environment

 pairvolchk  -g  ora  -c -s  -FMRCF  1

PVOL S/P
VOL

SVOL

SVOL

Ora(HORC) Oradb1(HOMRCF)

Oradb2(HOMRCF)

0

10

Seq#30052
Seq#30053

Figure 4.16 Example of -FMRCF Option for Pairvolchk
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Table 4.9 Truth Table for Pairvolchk Group Status Display

6WDWXV RI (DFK 9ROXPH LQ WKH *URXS

2SWLRQ &23<
 368( 3'8% 3)86 3686 3)8/ 3$,5 *URXS 6WDWXV

�V 758( [ [ [ [ [ [ &23<


IDOVH 758( [ [ [ [ [ 368(

IDOVH IDOVH 758( [ [ [ [ 3'8%

IDOVH IDOVH IDOVH 758( [ [ [ 3)86

IDOVH IDOVH IDOVH IDOVH 758( [ [ 3686

IDOVH IDOVH IDOVH IDOVH IDOVH 758( [ 3)8/

IDOVH IDOVH IDOVH IDOVH IDOVH IDOVH 758( 3$,5

�VV 758( [ [ [ [ [ [ &23<


IDOVH 758( [ [ [ [ [ 368(

IDOVH IDOVH 758( [ [ [ [ 3'8%

IDOVH IDOVH IDOVH [ [ 758( [ 3)8/

IDOVH IDOVH IDOVH [ [ IDOVH 758( 3$,5

IDOVH IDOVH IDOVH 758( IDOVH IDOVH IDOVH 3)86

IDOVH IDOVH IDOVH IDOVH 758( IDOVH IDOVH 3686


&23<  &23< RU 5&3<
[  WUXH RU IDOVH �GRHV QRW PDWWHU��

Note:

� The PFUL state is displayed as PAIR by all commands (except the -fc option of the
pairdisplay command), since PFUL indicates PAIR state with sidefile at the HWM.

� The PFUS state is displayed as PSUS by all commands (except the -fc option of the
pairdisplay command), since PFUS indicates SUSPENDED state due to sidefile full.
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Table 4.10 State Transition Table for HA Control Script

9ROXPH $WWULEXWHV DQG 3DLU 6WDWXV 5HVXOWV ([HFXWLQJ SDLUYROFKN DQG KRUFWDNHRYHU IURP '&��'&��6WDWH

1R�
'&��'&�� '&��'&�� SDLUYROFKN �V

�ORFDO YROXPH�

SDLUYROFKN �V �F

�UHPRWH YROXPH�

3DLU

6WDWXV

+RUFWDNHRYHU UHVXOW

� 603/ 603/ 603/ (;B92/&5(

� &23<

� 3$,5�3)8/

� 3686

��� 3)86

� 368(

�

3�92/

3'8%

392/B;;; ;;; 1RS

� 6�92/ (;B(92/&( (;B(92/&(

�

603/

RU

692/�3686

�66:6�

8QNQRZQ

603/

RU

692/�3686

(;B(12507 RU

(;B&0',2(

�(;B(12507�

�(;B&0',2(�

�� 603/ 603/ ;;; (;B92/&5(

��

3�92/

3�92/ (;B(92/&( (;B(92/&(

GDWD RU VWDWXV 	

368( RU 3'8%

392/�368(Æ��

RU 392/�603/Æ�

��

2WKHU

6�92/ 692/B<<< ;;;

1RS

GDWD RU VWDWXV 	

368( RU 3'8%

392/�368(Æ��

RU 392/�603/Æ�

��

2WKHU

8QNQRZQ

392/B;;;

(;B(12507 RU

(;B&0',2(

;;;

1RS

�� 603/ (;B(92/&( (;B(92/&(

�� &23< 692/B(
 Æ ���

692/B(


�� 3$,5�3)8/ 6ZDS Æ��

3686 692/B( Æ ���

3)86 692/ Æ ���

GDWD 692/ Æ ���

VWDWXV 692/B( Æ ���

QHYHU 692/B(Æ ���

��

3�92/

368(

3'8%

DV\QF

392/B;;; ;;;

692/ Æ ���

��

6�92/

6�92/ (;B(92/&( (;B(92/&(

�� &23< 692/B( 
Æ ���

692/B(


GDWD 692/ Æ �

VWDWXV 692/ Æ �

QHYHU 692/B( Æ �

�� 3$,5�

3)8/

DV\QF 692/ Æ �

3686 692/B( Æ ���

3)86 692/ Æ ���

GDWD 692/ Æ ���

VWDWXV 692/B( Æ ���

QHYHU 692/B( Æ ���

�� 368(

3'8%

DV\QF

8QNQRZQ
692/B<<<

(;B(12507 RU

(;B&0',2(

<<<

692/ Æ ���

Note: Please see the next page for an explanation of the terms used in this table.
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Explanation of terms in Table 4.10:
XXX  = Pair status of P-VOL returned by “pairvolchk -s” or “pairvolchk -s -c” command.
YYY  = Pair status of S-VOL returned by “pairvolchk -s” or “pairvolchk -s -c” command.
PAIR STATUS = Since the P-VOL controls status, PAIR STATUS is reported as

PVOL_XXX (except when the P-VOL’s status is Unknown).
PVOL-PSUE = PVOL-PSUE-takeover.
PVOL-SMPL  = PVOL-SMPL-takeover.
Nop = Nop-takeover.
Swap = Swap-takeover. When the horctakeover command execution succeeds, the state

transitions to the indicated (Æ) state number.
SVOL  = SVOL-SSUS takeover or Swap-takeover. In case of  a host failure, this function

executes Swap-takeover. In case of an ESCON® or P-VOL site failure, this function
executes SVOL-SSUS-takeover.

SVOL_E = Execute SVOL-SSUS takeover and return EX_VOLCUR .
SVOL_E*  = Return EX_VOLCUR .

When the horctakeover command execution succeeds, the state transitions to the indicated (Æ)
state number. For example, if the HA control script sees svol_pair at the local (near) volume
and pvol_pair at the remote (far) volume (like state 16 above), it will perform a swap takeover
which will result in a state 12 situation.

Table 4.11 Error Codes for Pairvolchk and Horctakeover

(UURU &RGH (UURU 0HVVDJH 5HWXUQ 9DOXH

(;B(12507 1R UHPRWH KRVW DOLYH WR DFFHSW FRPPDQGV� RU UHPRWH &&, PLJKW
EH EORFNHG �VOHHSLQJ� ZKLOH SHUIRUPLQJ ,�2�

���

&RQWURO FRPPDQG ,�2 HUURU�(;B&0',2(

&RQWURO FRPPDQG ,�2 HUURU� RU UHMHFWHG�

���

(;B(1492/ 8QPDWFKHG YROXPH VWDWXV ZLWKLQ WKH JURXS� ���

(;B(92/&( 3DLU YROXPH FRPELQDWLRQ HUURU� ���

(;B,1&67* ,QFRQVLVWHQW VWDWXV LQ JURXS� ���

(;B92/&85 6�92/ FXUUHQF\ HUURU� ���

(;B92/&8( /RFDO YROXPH FXUUHQF\ HUURU� ���

(;B92/&5( /RFDO DQG UHPRWH YROXPH FXUUHQF\ HUURU� ���

(;B(;7&7* ([WHQGHG &7 JURXS EHWZHHQ VXEV\VWHPV� ���

(;B(14&7* 8QPDWFKHG &7*,' ZLWKLQ WKH JURXS� ���
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4.7.1 Recovery in Case of SVOL-Takeover

While the DC1 is conducting processing (normally state = 4), and when the DC2 has recovered
from the failure, the following commands must be issued to make PVOL on the DC1 side:

In case of operations on the DC1 side:
c pairsplit -S
d paircreate -vl
e pairevtwait (wait for PAIR)

In case of operations on the DC2 side:
c pairsplit -S
d paircreate -vr
e pairevtwait (wait for PAIR)

Host A

PVOL
PSUS

DC2

Host B

SMPL

DC1

State No. 4

Host A

SMPL

DC2

Host B

SMPL

DC1

State No. 1

cpairsplit -S

Host A

SVOL
COPY

DC2

Host B

PVOL
COPY

DC1

State No. 15

dpaircreate -vl

Host A

SVOL
PAIR

DC2

Host B

PVOL
PAIR

DC1

State No. 16

epairevtwait

Host A

PVOL
PAIR

DC2

Host B

SVOL
PAIR

DC1

State No. 16

horctakeover

After operations (state is No.16), when the DC2 takes over processing from the DC1, the
horctakeover command will execute a swap-takeover operation due to (DC2)SVOL &
(DC1)PVOL_PAIR on the (DC2) side.

If the DC1 side has NO this operation, and when the DC2
takes over processing from the DC1, horctakeover command
will be returned with EX_VOLCRE due to (DC2)PVOL &
(DC1)SMPL on the (DC2) side.
Æ state is No. 10.
In this case, pairvolchk (-s) command will be returned with
PVOL_PSUS on the (DC2) side, and pairvolchk (-s -c)
command will be returned with SMPL on the (DC2) side.

Host A

PVOL
PSUS

DC2

Host B

SMPL

DC1

State No. 10
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If after pairsplit operation, and when the DC2 takes over
processing from the DC1, the horctakeover command will be
returned with EX_VOLCRE due to (DC2)SMPL &
(DC1)SMPL on the (DC2) side.
Æ state is No. 1.
As for other case:
If the DC2 takes over processing from the DC1 on
processing pairsplit operation, horctakeover command will
be returned with EX_ENQVOL (Unmatch volume status
on the group) due to the group’s volume attribute is not the
same on each volume ( (DC2)SMPL & (DC2)PVOL) on the
(DC2) side.
In this case, pairvolchk (-s)  command will be returned with
EX_ENQVOL  on the (DC2) side.

Host A

SMPL

DC2

Host B

SMPL

DC1

State No. 1

pairsplit -S

When the DC1 side has this operation and while the DC1 has
COPY state DC1 (PVOL-COPY) & DC2(SVOL-COPY), if
the DC2 takes over processing from the DC1, and then it will
be needed that ask operator for decision, and/or pairevtwait
(wait for PAIR) on the (DC2) side.
Æ state is No. 15.
If the DC2 takes over processing from the DC1 without their
confirmation operations, horctakeover command will be
returned with SVOL_E (execute SVOL-takeover and return
EX_VOLCUR)  on the (DC2) side.
Æ state is No. 15.
As for other case:
If the DC2 takes over processing from the DC1 on
processing paircreate operation, horctakeover command will
be returned with EX_ENQVOL(Unmatch volume status
on the group) due to the group’s volume attribute is not the
same on each volume ((DC2)SMPL & (DC2)SVOL) on the
(DC2) side.
In this case, pairvolchk (-s) command will be returned with
EX_ENQVOL  on the (DC2) side.

Host A

SVOL
COPY

DC2

Host B

PVOL
COPY

DC1

State No. 15

paircreate -vl

As for other case in state No. 16:
If the DC2 takes over processing from the DC1 without
pairevtwait (-s pair) operations, horctakeover command will
be returned with SVOL_E (execute SVOL-takeover and
return EX_VOLCUR)  due to the group’s volume attribute is
not the same on each volume ((DC2)SVOL_PAIR &
(DC2)SVOL_COPY) on the (DC2) side.
In this case, pairvolchk (-s)  command will be returned with
SVOL_COPY on the (DC2) side.

Host A

SVOL
PAIR/
COPY

DC2

Host B

PVOL
PAIR/
COPY

DC1

State No. 16
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In case of state No. 17:
This case is pair suspend (using pairsplit command) by
operator. The DC1 takes over processing from the DC2,
when the DC2 has PSUS state DC1(SVOL-PSUS) &
DC2(PVOL-PSUS) that will be needed that ask operator for
decision, and/or pairresync on the DC1 side. If the DC1
takes over processing from the DC2 without their
confirmation operations, horctakeover command will be
returned with SVOL_E (execute SVOL-takeover and return
EX_VOLCUR ) on the (DC1) side.
Æ state is No. 17.

Host A

PVOL
PSUS

DC2

Host B

SVOL
PSUS

DC1

State No. 17

Consideration as for state  No. 9
The horctakeover command will be failed with EX_ENORMT on the following nested failure
case (state No. 4Æ9). Therefore, HA Control Script  will be needed that ask operator for
decision, and do nothing on the DC1 side.

Host A Host B

PVOL SVOL

DC2 DC1

Host C Host A Host
B

PVOL SMPL

DC2 DC1

Host
C

Host A Host B

P
vol

SMPL

DC2 DC1

Host
C

DC2 site failure Host B failure

State No. 16 State No. 23ÆÆ4 State No. 4ÆÆ9
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4.7.2 PVOL-PSUE-Takeover

The horctakeover command executes PVOL-PSUE-takeover when the primary volume cannot
be used (PSUE or  PDUB volume is contained in the group), and will be returned with
“PVOL-PSUE-takeover” as the return value. PVOL-PSUE-takeover changes the primary
volume to the suspend state (PSUE or  PDUB ÆÆ PSUE*, PAIR Æ PSUS) which permits
WRITE to all primary volumes of the group.

Host C Host A Host B

PSUS
PSUE*
PSUS
PSUE*
PSUS

PAIR
PAIR
PAIR
PAIR
PAIR

horctakeover

P-VOL

ESCON failure

Host C Host A Host B

PAIR
PSUE
PAIR
PSUE
PAIR

PAIR
PAIR
PAIR
PAIR
PAIR

S-VOL P-VOL S-VOL

The horctakeover command will be returned with PVOL-PSUE-takeover also on the following
nested failure case.

Host C Host A Host B

PSUS
PSUE*
PSUS
PSUE*
PSUS

PAIR
PAIR
PAIR
PAIR
PAIR

horctakeover

P-VOL

Host failure
after ESCON failure

Host C Host A Host B

PSUS
PSUE*
PSUS
PSUE*
PSUS

PAIR
PAIR
PAIR
PAIR
PAIR

S-VOL P-VOL S-VOL
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Even though ESCON® has been connected to S-VOL, PVOL-PSUE-takeover is changed to the
suspend state with the primary volume only (SVOL’s state is not changed), since that
maintains consistence of the secondary volume at having accepted horctakeover command.

Host C Host A Host B

PSUS
PSUE*
PSUS
PSUS
PSUS

PAIR
PSUE
PAIR
PAIR
PAIR

horctakeover

P-VOL

SVOL failure

Host C Host A Host B

PAIR
PSUE
PAIR
PAIR
PAIR

PAIR
PSUE
PAIR
PAIR
PAIR

S-VOL P-VOL S-VOL

Group STATUS of the P-VOL. The PSUE and/or PSUS status is intermingled in the group
through action of this PVOL-PSUE-takeover. This intermingled pair status is PSUE as the
group status, therefore the pairvolchk command returned give priority PSUE(PDUB) instead of
PSUS as the group status. Therefore, the group status of the PVOL is also continued after the
PVOL-PSUE-takeover.

4.7.3 Recovery in Case of PVOL-PSUE-Takeover

This special state (PSUE*) turns back to original state after the successful execution of the
pairresync command (after the recovery of ESCON® link). If the pairresync command has
been failed at the ESCON® link is not restored, then this special state (PSUE*) is NOT
changed.

Turns back to
original state

P-VOL

Host C Host A Host B

PSUS
PSUE*
PSUS
PSUE*
PSUS

PAIR
PAIR
PAIR
PAIR
PAIR

S-VOL

Host C Host A Host B

COPY
COPY
COPY
COPY
COPY

COPY
COPY
COPY
COPY
COPY

pairresync  -l
on Host C

P-VOL S-VOL

Host C Host A Host B

PAIR
PAIR
PAIR
PAIR
PAIR

PAIR
PAIR
PAIR
PAIR
PAIR

P-VOL S-VOL
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4.7.4 SVOL-SSUS Takeover in Case of ESCON
®

/Host Failure

The SVOL-Takeover executes SVOL-SSUS-takeover to enable writing without changing the
SVOL to SMPL. SVOL-SSUS-takeover changes the SVOL to the suspend state (PAIR, PSUE
ÆÆ SSUS) which permits write and maintains delta data (bitmap) for all SVOLs of the group.

Host C Host A Host B

PAIR
PSUE
PAIR
PAIR
PAIR

SSUS
SSUS
SSUS
SSUS
SSUS

horctakeover

P-VOL

ESCON/Host Failure

Host C Host A Host B

PAIR
PSUE
PAIR
PAIR
PAIR

PAIR*
PAIR*
PAIR*
PAIR*
PAIR*

S-VOL P-VOL S-VOL

3$,5
  3$,5 IRU &$ 6\QF�� 3$,5Æ368( IRU +25& $V\QF�
6686  692/B3686

Group status of  SVOL-SSUS-takeover: After SVOL-SSUS-takeover completes, the SVOL
status is displayed as SSUS by pairdisplay command, and pairvolchk command will return
SVOL status as SVOL_PSUS. Also this special state is displayed as SSWS using the -fc option
of the pairdisplay command. This special state (PVOL_PSUE and SVOL_PSUS) between
PVOL and SVOL may be needed that is handled by HA Control Script.

HORC Async: Before the SVOL is changed to SSUS, the SVOL-takeover will try to copy
non-transmitted data (which remains in the FIFO queue (sidefile) of the PVOL) to the SVOL.
In case of an ESCON® failure, this data synchronize operation may fail. Even so, the SVOL-
takeover function will execute the force split to SSUS, enabling the SVOL to be used.

Note: Non-transmitted data (which remains in the FIFO queue (sidefile) of the PVOL) will be
reflected to the bitmap to empty the FIFO queue, and the pair state will be set to PSUE. This
non-transmitted data which is reflected to the bitmap will be lost (resynchronized as
NEW_SVOL) by issuing of the pairresync-swaps command for recovery from SVOL-SSUS-
takeover on takeover site (Host B) (see next section).
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4.7.5 Recovery from SVOL-SSUS-Takeover

After recovery of the ESCON® link, this special state (PVOL_PSUE and SVOL_PSUS) will
be changed to COPY state that original SVOL is swapped as the NEW_PVOL and
resynchronizes (cast off original PVOL) the NEW_SVOL based on the NEW_PVOL by
issuing of the pairresync -swaps command on takeover site (Host B).

Delta COPY
Æ PAIR

P-VOL

Host C Host A Host B

PAIR
PSUE
PAIR
PAIR
PAIR

SSUS
SSUS
SSUS
SSUS
SSUS

S-VOL

Host C Host A Host B

COPY
COPY
COPY
COPY
COPY

COPY
COPY
COPY
COPY
COPY

pairresync -swaps
on  Host B only

S-VOL P-VOL

Host C Host A Host B

PAIR
PAIR
PAIR
PAIR
PAIR

PAIR
PAIR
PAIR
PAIR
PAIR

S-VOL P-VOL

If the pairresync -swaps command has been failed at the ESCON® link is not restored, then this
special state (PVOL_PSUE and SVOL_PSUS) is NOTchanged.

Failback after recovery on Host B. After recovery with execution of the pairresync -swaps
command on Host B, if you stop the applications on Host B and restart the applications on
Host A, then horctakeover will execute Swap-Takeover, even though Host A cannot
communicate with remote Host B.

Host C Host A Host B

PAIR
PAIR
PAIR
PAIR
PAIR

PAIR
PAIR
PAIR
PAIR
PAIR

horctakeover
on  HostA

S-VOL P-VOL

Host C Host A Host B

PAIR
PAIR
PAIR
PAIR
PAIR

PAIR
PAIR
PAIR
PAIR
PAIR

P-VOL S-VOL
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Failback without recovery on Host B. After recovery of the ESCON® link and hosts, if you
stopped the applications without executing the pairresync -swaps command on Host B and
restarted the applications on Host A, you must use the following procedure for recovery. At
this time, pairvolchk command on Host A will be returned PVOL_PSUE & SVOL_PSUS as
state combination.

Delta COPY
Æ PAIR

P-VOL

Host C Host A Host B

PAIR
PSUE
PAIR
PAIR
PAIR

SSUS
SSUS
SSUS
SSUS
SSUS

S-VOL

Host C Host A Host B

COPY
COPY
COPY
COPY
COPY

COPY
COPY
COPY
COPY
COPY

pairresync
-swapp

on Host A

S-VOL P-VOL

Host C Host A Host B

PAIR
PAIR
PAIR
PAIR
PAIR

PAIR
PAIR
PAIR
PAIR
PAIR

S-VOL P-VOL

After PAIR
horctakeover

Host C Host A Host B

PAIR
PAIR
PAIR
PAIR
PAIR

PAIR
PAIR
PAIR
PAIR
PAIR

P-VOL S-VOL

Note: The pairresync -swapp option is used to be swapped volume from the PVOL to SVOL at
suspending state on the PVOL side and re-synchronizes (cast off original PVOL) the
NEW_SVOL based on the NEW_PVOL. At the result of this operation, the volume attributes
of own host (local host) becomes for the NEW_SVOL. The target volume of the local host
must have the P-VOL, and needs to the remote host for this operation.
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4.7.6 SVOL-Takeover in Case of Host Failure

After SVOL-takeover changed to the suspend (PAIR, PSUE ÆÆ SSUS) state with the SVOL
only, internal operation of SVOL-takeover will be executed pairresync -swaps command for
maintaining mirror consistency between NEW_PVOL and NEW_SVOL, and then will be
returned with Swap-takeover as the return value of horctakeover command.

HORC Async. Before the SVOL is changed to SSUS, the SVOL-takeover will copy non-
transmitted data (which remains in the FIFO queue (sidefile) of the PVOL) to the SVOL side.
The SVOL-takeover operation is waited to copy non-transmitted data of the PVOL before a
timeout value (that is specified by  -t <timeout> option). After the completion of a synchronous
state between the PVOL and SVOL, the SVOL-takeover will be split and the state will be
changed to SSUS, and the operation of after that is same.

horctakeover

P-VOL

Host C Host A Host B

PAIR
PAIR
PAIR
PAIR
PAIR

PAIR
PAIR
PAIR
PAIR
PAIR

S-VOL

Host C Host A Host B

PSUS
PSUS
PSUS
PSUS
PSUS

SSUS
SSUS
SSUS
SSUS
SSUS

P-VOL S-VOL

Host C Host A Host B

PAIR
PAIR
PAIR
PAIR
PAIR

PAIR
PAIR
PAIR
PAIR
PAIR

S-VOL P-VOL

Before running APP
 internally executes
pairresync -swaps

Since the SVOL has been the SSWS already as state of the SVOL_SSUS takeover after, the
horctakeover command will do nothing in this nested failure case.

Host C Host A Host B

PAIR
PSUE
PAIR
PAIR
PAIR

SSUS
SSUS
SSUS
SSUS
SSUS

horctakeover

P-VOL S-VOL P-VOL

Host C Host A Host B

PAIR
PSUE
PAIR
PAIR
PAIR

SSUS
SSUS
SSUS
SSUS
SSUS

S-VOL

horctakeover

Host D Host D
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4.8 Displaying Pair Status (Pairdisplay)

The pairdisplay command displays the pair status allowing you to verify completion of pair
operations (e.g., paircreate, pairresync). The pairdisplay command is also used to confirm the
configuration of the pair connection path (the physical link of paired volumes and servers).
The pairdisplay command can be used for a paired volume or a group of paired volumes.
Figure 4.17 and Figure 4.18 show examples of the pairdisplay command and its output. Table
4.12 lists and describes the pairdisplay command parameters and returned values.

� SDLUGLVSOD\ �J RUDGE �IF[

*URXS 3DLU 9RO�/�5� �3�7��/��� 6HT�� /'(9��� 3�6� 6WDWXV� )HQFH� &RS\�� 3�/'(9� 0

RUDGE RUDGE��/� �&/��%� ���� ���� ��«��� 3�92/ 3$,5 1HYHU� �� &� �

RUDGE RUDGE��5� �&/��$� ���� ���� &�«��� 6�92/ 3$,5 1HYHU� ���� �� �

Figure 4.17 HORC Pairdisplay Command Example

� SDLUGLVSOD\ �J RUDGE

*URXS 3DLU 9RO�/�5� �3RUW��7,'�/8�0�� 6HT�� /'(9�«� 3�6� 6WDWXV� )HQFH� 6HT�� 3�/'(9� 0

RUDGE RUDGE��/� �&/��$� ���� ����� ��««��� 3�92/ 3$,5 1HYHU� ����� �� �

RUDGE RUDGE��5� �&/��'� ���� ����� ��««��� 6�92/ 3$,5 1HYHU� ���� �� �

Figure 4.18 HOMRCF Pairdisplay Command Example

The output of the pairdisplay command includes:

� Group = group name (dev_group) as described in the configuration definition file.

� Pair Vol(L/R) = paired volume name (dev_name) as described in the configuration
definition file. (L) = local host; (R) = remote host.

� (P,T#,L#) (HORC) =  port number, target ID, and LU number as described in the
configuration definition file. For further information on fibre-to-SCSI address conversion,
see Appendix D.

� (Port#,TID,LU-M) (HOMRCF) =  port number, target ID, LU number, and MU number as
described in the configuration definition file.

� Seq# = serial number of the 9900 subsystem.

� LDEV# = logical device number.

� P/S = volume attribute.

� Status = status of the paired volume.

� Fence (HORC only) = fence level.

� % (HORC only) = copy operation completion, or percent pair synchronization

+25& $V\QF +25& V\QF +205&)6WDWH

9RO� &23< 3$,5 27+(5 &23< 3$,5 27+(5 &23< 3$,5 27+(5

392/ &5 6) %03 &5 %03 %03 &5 &5 &5

692/ � 6) %03 � %03 %03 &5 &5 &5

&5� 6KRZV WKH FRS\ RSHUDWLRQ UDWH �LGHQWLFDO UDWH RI D SDLU��
%03� 6KRZV WKH LGHQWLFDO SHUFHQWDJH RI %,70$3 ERWK 392/ DQG 692/�
6)� 6KRZV VLGHILOH SHUFHQWDJH RI HDFK &7 JURXS DV VLGHILOH ���� RQ FDFKH RI ERWK 392/ DQG 692/� 7KH IROORZLQJ LV DQ

DULWKPHWLF H[SUHVVLRQ RI +:0 DV ����RI D VLGHILOH VSDFH� +:0���  �� � VLGHILOH VSDFH ��� WR ��� 
 ���
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� P-LDEV# = LDEV number of the partner volume of the pair.

� M = W (PSUS only)
For P-VOLs, shows suspension with the S-VOL read/write enabled.
For S-VOLs, shows that write I/Os were accepted at the S-VOL.
M = N (COPY, RCPY, PAIR, PSUE). Shows that read access is disabled.

Table 4.12 Pairdisplay Command Parameters (continues on the next page)

3DUDPHWHU 9DOXH

&RPPDQG 1DPH SDLUGLVSOD\

)RUPDW SDLUGLVSOD\ ^ �K ° �T ° �] ° �J �JURXS! ° �G �SDLU 9RO! ° �G>J@ �UDZBGHYLFH! >08�@ ° �)+25& _
�)05&) >08�@ _ �G>J@ �VHT�! �/'(9�! >08�@ ° �F ° �O ° �I>[F@ ° �&/, ° �P �PRGH! `

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKH SDLU YROXPH FKHFN FRPPDQG�

�] RU �][� 0DNHV WKH SDLUGLVSOD\ FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI
WKH +25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�J �JURXS!� 6SHFLILHV WKH JURXS QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� 7KLV RSWLRQ PXVW DOZD\V
EH VSHFLILHG� 7KH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG JURXS XQOHVV WKH �G �SDLU 9RO! RSWLRQ LV VSHFLILHG�

�G �SDLU 9RO!� 7KLV RSWLRQ LV XVHG WR VSHFLI\ WKH SDLUHG ORJLFDO YROXPH QDPH GHILQHG LQ WKH FRQILJXUDWLRQ
GHILQLWLRQ ILOH� :KHQ WKLV RSWLRQ LV VSHFLILHG� WKH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG SDLUHG ORJLFDO
YROXPHV�

�G>J@ �UDZBGHYLFH! >08�@ �+3�8;�� /LQX[�� :LQGRZV�17������ 6RODULV� RQO\�� 6HDUFKHV D JURXS RQ WKH
FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH VSHFLILHG UDZBGHYLFH� DQG LI WKH VSHFLILHG UDZBGHYLFH LV
FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV
RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! � RSWLRQ� ,I WKH VSHFLILHG WKH UDZBGHYLFH LV FRQWDLQHG
LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW JURXS�

�)+25& RU �)&$� )RUFLEO\ VSHFLILHV D FDVFDGLQJ +25& YROXPH IRU VSHFLILHG SDLU ORJLFDO YROXPHV RQ
+205&) HQYLURQPHQW� ,I WKH �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ GLVSOD\V VWDWXV RI D FDVFDGLQJ +25&
YROXPH RQ D ORFDO KRVW �QHDU VLWH�� ,I QR �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ GLVSOD\V VWDWXV RI D FDVFDGLQJ
+25& YROXPH RQ D UHPRWH KRVW �IDU VLWH�� 7KLV RSWLRQ FDQQRW EH VSHFLILHG ZLWK �P �PRGH! RSWLRQ RQ WKH
VDPH FRPPDQG OLQH�

�)05&) >08�@ RU ²)%& >08�@� )RUFLEO\ VSHFLILHV D FDVFDGLQJ +205&) YROXPH IRU VSHFLILHG SDLU ORJLFDO
YROXPHV RQ +25& HQYLURQPHQW� ,I WKH �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ GLVSOD\V VWDWXV RI D FDVFDGLQJ
+205&) YROXPH RQ D ORFDO KRVW �QHDU VLWH�� ,I QR �O RSWLRQ LV VSHFLILHG� WKLV RSWLRQ GLVSOD\V VWDWXV RI D
FDVFDGLQJ +205&) YROXPH RQ D UHPRWH KRVW �IDU VLWH�� 7KLV RSWLRQ FDQQRW EH VSHFLILHG ZLWK �P �PRGH!

RSWLRQ RQ WKH VDPH FRPPDQG OLQH�

�G>J@ �VHT�! �/'(9�! >08�@� 6HDUFKHV D JURXS RQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH
VSHFLILHG /'(9� DQG LI WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH
SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! �
RSWLRQ� ,I WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW
JURXS� 7KH �VHT �! �/'(9 �! YDOXHV FDQ EH VSHFLILHG LQ KH[DGHFLPDO �E\ DGGLWLRQ RI ��[ �� RU GHFLPDO
QRWDWLRQ�

�F� &KHFNV WKH FRQILJXUDWLRQ RI WKH SDLUHG YROXPH FRQQHFWLRQ SDWK �SK\VLFDO OLQN RI SDLUHG YROXPH DPRQJ
WKH VHUYHUV� DQG GLVSOD\V LOOHJDO SDLU FRQILJXUDWLRQV� ,I WKLV RSWLRQ LV QRW VSHFLILHG� WKH VWDWXV RI WKH VSHFLILHG
SDLUHG YROXPH LV GLVSOD\HG ZLWKRXW FKHFNLQJ WKH SDWK FRQILJXUDWLRQ�

�O� 'LVSOD\V WKH SDLUHG YROXPH VWDWXV RI WKH ORFDO KRVW �ZKLFK LVVXHV WKLV FRPPDQG��

�IF� 'LVSOD\V WKH FRS\ RSHUDWLRQ SURJUHVV� WKH VLGHILOH SHUFHQWDJH� RU WKH ELWPDS SHUFHQWDJH� 'LVSOD\V
3)8/�3)86 IRU +25& $V\QF� 8VHG WR FRQILUP 66:6 VWDWH DV LQGLFDWLRQ RI 692/B6686�WDNHRYHU DIWHU�

�I[� 'LVSOD\V WKH /'(9 ,' DV D KH[DGHFLPDO QXPEHU�
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Table 4.12 Pairdisplay Command Parameters (continued)

3DUDPHWHU 9DOXH

2SWLRQV
�FRQWLQXHG�

�&/,� 8VHG WR VSHFLI\ GLVSOD\ IRU FRPPDQG OLQH LQWHUIDFH �&/,�� 7KLV RSWLRQ GLVSOD\V WR WKH VDPH SRVLWLRQ
WKDW GHILQHG QXPEHU RI FROXPQV� DQG GLVSOD\V RQH KHDGHU� 7KH GHOLPLWHUV EHWZHHQ FROXPQV DUH GLVSOD\HG
DV VSDFHV RU K\SKHQV ���� 'LVSOD\ H[DPSOH�

*URXS 3DLU9RO /�5 3RUW� 7,' /8�0 6HT� /'(9� 3�6 6WDWXV 6HT� 3�/'(9� 0

KRPUFI� GHYD� / &/��' � � � ����� ��� 3�92/ 3$,5 ����� ��� �

KRPUFI� GHYD� / &/��' � � � ����� ��� 603/ � � � �

KRPUFI� GHYD� / &/��' � � � ����� ��� 603/ � � � �

�P �PRGH!� 8VHG WR GLVSOD\ D SDLUHG VWDWXV RI HDFK PLUURU GHVFULSWRUV IRU WKH VSHFLILHG SDLU ORJLFDO
YROXPH� DQG XVHG IRU SDLUHG VWDWXV LQGLFDWLRQ RI WKH FDVFDGLQJ YROXPH� �PRGH!RSWLRQ FDQ EH GHVLJQDWHG
�FDV� RU �DOO � �VHH )LJXUH ������

�FDV� RSWLRQ LV XVHG WR GLVSOD\ D SDLUHG VWDWXV RI VSHFLILHG JURXS WKDW LV UHJLVWHUHG WR WKH PLUURU
GHVFULSWRU �08�� RQ WKH FDVFDGLQJ FRQILJXUDWLRQ ILOH�
�DOO� RSWLRQ LV XVHG WR GLVSOD\ D SDLUHG VWDWXV RI DOO PLUURU GHVFULSWRUV �08���

7KLV RSWLRQ ��P �PRGH!� LV QRW DIIHFWHG ZLWK FRPPDQG H[HFXWLRQ HQYLURQPHQW �+25& DQG +205&)��
DQG GLVSOD\V WKH SDLUHG VWDWXV� 7KLV RSWLRQ FDQQRW EH VSHFLILHG ZLWK WKH �)+25&��)05&) RSWLRQ RQ WKH
VDPH FRPPDQG OLQH�

5HWXUQHG YDOXHV �� 7KH YROXPH DWWULEXWH LV 603/�
�� 7KH YROXPH DWWULEXWH LV 3�9RO�
�� 7KH YROXPH DWWULEXWH LV 6�9RO� :KHQ GLVSOD\LQJ JURXSV� �����  QRUPDO WHUPLQDWLRQ IRU DOO SDLUV�

$EQRUPDO WHUPLQDWLRQ �RWKHU WKDQ � WR ����� UHIHU WR WKH H[HFXWLRQ ORJ ILOHV IRU HUURU GHWDLOV�
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Figure 4.19 shows examples of the -m option of the pairdisplay command.

PVOL
266

S/P
VOL
268

270

272

oradb Oradb1

Oradb2

0

10

SMPL

Serial # 30052 Serial # 30053

Display example for -m cas :

� SDLUGLVSOD\ �J RUDGE �P FDV

*URXS 3DLU9RO�/�5� �3RUW��7,'�/8�0�� 6HT�� /'(9���3�6� 6WDWXV� 6HT�� 3�/'(9� 0

RUDGE RUDGHY��/� �&/��' � �� ���� ����� �������603/ ����� ����� ���� �

RUDGE RUDGHY��/� �&/��' � �� �� ����� �������3�92/ &23<� ����� ��� �

RUDGE� RUDGHY���5� �&/��' � �� ���� ����� �������3�92/ &23<� ����� ��� �

RUDGE� RUDGHY���5� �&/��' � �� ���� ����� �������3�92/ 3686� ����� ��� :

RUDGE RUDGHY��5� �&/��' � �� �� ����� �������6�92/ &23<� ����� ��� �

Display examples for -m all :

� SDLUGLVSOD\ �J RUDGE �P DOO

*URXS 3DLU9RO�/�5� �3RUW��7,'�/8�0�� 6HT�� /'(9���3�6� 6WDWXV� 6HT�� 3�/'(9� 0

RUDGE RUDGHY��/� �&/��' � �� ���� ����� �������603/ ����� ���� ���� �

����� ������/� �&/��' � �� ���� ����� �������603/ ����� ���� ���� �

����� ������/� �&/��' � �� ���� ����� �������603/ ����� ���� ���� �

RUDGE RUDGHY��/� �&/��' � �� �� ����� �������3�92/ 3$,5� ����� ��� �

RUDGE� RUDGHY���5� �&/��' � �� ���� ����� �������3�92/ &23<� ����� ��� �

RUDGE� RUDGHY���5� �&/��' � �� ���� ����� �������3�92/ 3686� ����� ��� :

����� ������5� �&/��' � �� ���� ����� �������603/ ����� ����� ���� �

RUDGE RUDGHY��5� �&/��' � �� �� ����� �������6�92/ &23<� ����� ��� �

Ñ 1R 08� LQGLFDWHV D +25& YROXPH�

� SDLUGLVSOD\ �G �GHY�UGVN�F�W�G� �O �P DOO

*URXS 3DLU9RO�/�5� �3RUW��7,'�/8�0�� 6HT�� /'(9���3�6� 6WDWXV� 6HT�� 3�/'(9� 0

RUDGE RUDGHY��/� �&/��' � �� ���� ����� �������603/ ����� ���� ���� �

����� ������/� �&/��' � �� ���� ����� �������603/ ����� ���� ���� �

����� ������/� �&/��' � �� ���� ����� �������603/ ����� ���� ���� �

RUDGE RUDGHY��/� �&/��' � �� �� ����� �������3�92/ 3$,5� ����� ��� �

Figure 4.19 Pairdisplay -m Example
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4.9 Checking HORC Pair Currency (Paircurchk)

The HORC paircurchk command checks the currency of the HORC secondary volume(s) by
evaluating the data consistency based on pair status and fence level. Table 4.13 specifies the
data consistency for each possible state of a HORC volume. A paired volume or group can be
specified as the target of the paircurchk command. The paircurchk command assumes that the
target is an S-VOL. If the paircurchk command is specified for a group, the data consistency of
each volume in the group is checked, and all inconsistent volumes are found in the execution
log file and displayed. Paircurchk is also executed as part of the HORC takeover command
(see next section).

Table 4.13 Data Consistency Displayed by the Paircurchk Command

2EMHFW 9ROXPH &XUUHQF\

$WWULEXWH 6WDWXV )HQFH 3DLUFXUFKN 692/BWDNHRYHU

603/ � � 7R EH FRQILUPHG �

3�92/ � � 7R EH FRQILUPHG �

'DWD

6WDWXV ,QFRQVLVWHQW ,QFRQVLVWHQW

1HYHU

&23<

$V\QF ,QFRQVLVWHQW ,QFRQVLVWHQW

'DWD 2. 2.

6WDWXV 2. 2.3$,5

1HYHU 7R EH DQDO\]HG 7R EH DQDO\]HG

3$,5 7R EH DQDO\]HG 2. �DVVXPSWLRQ�

3)8/

$V\QF

7R EH DQDO\]HG 2. �DVVXPSWLRQ�

'DWD 6XVSHFWHG 6XVSHFWHG

6WDWXV 6XVSHFWHG 6XVSHFWHG3686

1HYHU 6XVSHFWHG 6XVSHFWHG

3686 6XVSHFWHG 6XVSHFWHG

3)86

$V\QF

6XVSHFWHG 2. �DVVXPSWLRQ�

'DWD 2. 2.

6WDWXV 6XVSHFWHG 6XVSHFWHG

1HYHU 6XVSHFWHG 6XVSHFWHG

368(

3'8%

$V\QF 6XVSHFWHG 2. �DVVXPSWLRQ�

'DWD 6XVSHFWHG

6WDWXV 6XVSHFWHG

�

1HYHU 6XVSHFWHG

6�92/

66:6

$V\QF 6XVSHFWHG

1RWHV�
�� 7R EH FRQILUPHG  ,W LV QHFHVVDU\ WR FKHFN WKH REMHFW YROXPH� VLQFH LW LV QRW WKH VHFRQGDU\ YROXPH�
�� ,QFRQVLVWHQW  'DWD LQ WKH YROXPH LV LQFRQVLVWHQW EHFDXVH LW ZDV EHLQJ FRSLHG�
�� 2. �DVVXPSWLRQ�  0LUURULQJ FRQVLVWHQF\ LV QRW DVVXUHG� EXW DV 6�92/ RI +25& $V\QF WKH VHTXHQFH RI ZULWH GDWD LV HQVXUHG�
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Figure 4.20 shows an example of the paircurchk command for a group and the resulting
display of inconsistent volumes in the specified group. Table 4.14 lists and describes the
paircurchk command parameters and returned values.

� SDLUFXUFKN �J RUDGE

*URXS 3DLU YRO 3RUW WDUJ� OXQ� /'(9� 9ROVWDWXV 6WDWXV )HQFH 7R EH���

RUDGE RUDGE� &/��$ � � ��� 6�92/ 3$,5 1(9(5 $QDO\]HG

RUDGE RUDGE� &/��$ � � ��� 6�92/ 3686 67$786 6XVSHFWHG

Figure 4.20 Paircurchk Command Example

Table 4.14 Paircurchk Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH SDLUFXUFKN

)RUPDW SDLUFXUFKN ^ �K ° �T ° �] ° �J �JURXS! ° �G �SDLU 9RO! °�G>J@ �UDZBGHYLFH! >08�@ °
�G>J@ �VHT�! �/'(9�! >08�@ ° �QRPVJ `

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKH FRPPDQG�

�] RU �][� 0DNHV WKH SDLUFXUFKN FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI
WKH +25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�J �JURXS!� 6SHFLILHV D JURXS QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� 7KH FRPPDQG LV H[HFXWHG
IRU WKH VSHFLILHG JURXS XQOHVV WKH �G �SDLU 9RO! RSWLRQ LV VSHFLILHG�

�G �SDLU 9RO!� 6SHFLILHV SDLUHG ORJLFDO YROXPH QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� :KHQ WKLV
RSWLRQ LV VSHFLILHG� WKH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG SDLUHG ORJLFDO YROXPH�

�G>J@ �UDZBGHYLFH! >08�@ �+3�8;�� /LQX[�� :LQGRZV�17������ 6RODULV� RQO\�� 6HDUFKHV D JURXS RQ WKH
FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH VSHFLILHG UDZBGHYLFH� DQG LI WKH VSHFLILHG UDZBGHYLFH LV
FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV
RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! � RSWLRQ� ,I WKH VSHFLILHG WKH UDZBGHYLFH LV FRQWDLQHG
LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW JURXS�

�G>J@ �VHT�! �/'(9�! >08�@� 6HDUFKHV D JURXS RQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH
VSHFLILHG /'(9� DQG LI WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH
SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! �
RSWLRQ� ,I WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW
JURXS� 7KH �VHT �! �/'(9 �! YDOXHV FDQ EH VSHFLILHG LQ KH[DGHFLPDO �E\ DGGLWLRQ RI ��[ �� RU GHFLPDO
QRWDWLRQ�

�QRPVJ� 6XSSUHVVHV PHVVDJHV WR EH GLVSOD\HG ZKHQ WKLV FRPPDQG LV H[HFXWHG� 7KLV RSWLRQ PXVW EH
VSHFLILHG DW WKH EHJLQQLQJ RI D FRPPDQG DUJXPHQW� 7KH FRPPDQG H[HFXWLRQ ORJ LV QRW DIIHFWHG E\ WKLV
RSWLRQ�

5HWXUQHG YDOXHV 1RUPDO WHUPLQDWLRQ �GDWD LV FRQVLVWHQW�� �
$EQRUPDO WHUPLQDWLRQ� RWKHU WKDQ �� UHIHU WR WKH H[HFXWLRQ ORJV IRU HUURU GHWDLOV�
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4.10 Performing HORC Takeover Operations

The horctakeover command is a scripted command for executing several HORC operations.
The takeover command checks the specified volume’s or group’s attributes (paircurchk),
decides the takeover function based on the attributes, executes the chosen takeover function,
and returns the result. The four HORC takeover functions designed for HA software operation
are (see section 4.2.1):  takeover-switch, swap-takeover, PVOL-takeover, and SVOL-takeover.
A paired volume or a group can be specified as the target of the HORC takeover command. If
HORC SVOL-takeover is specified for a group, the data consistency check is executed for all
volumes in the group, and all inconsistent volumes are found in the execution log file and
displayed (same as paircurchk command).

The takeover command allows swapping of the primary and secondary volumes, so that if the
primary or secondary volume is switched due to a server error or package transfer, duplex
operations can be continued using the reversed volumes. When control is handed over to the
current node, swapping the volumes again eliminates the need to copy them. The takeover
command also allows the secondary volume to be separated for disaster recovery operations.

Table 4.15 lists and describes the HORC takeover command parameters and returned values.
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Table 4.15 Horctakeover Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH KRUFWDNHRYHU

)RUPDW KRUFWDNHRYHU ^ �K ° �T ° �] ° �J �JURXS! ° �G �SDLU 9RO! ° �G>J@ �UDZBGHYLFH! >08�@ °
�G>J@ �VHT�! �/'(9�! >08�@ ° �6 ° �O ° �W �WLPHRXW! ° �QRPVJ `

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKH FRPPDQG�

�] RU �][� 0DNHV WKH KRUFWDNHRYHU FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ
RI WKH +25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�J �JURXS!� 6SHFLILHV D JURXS QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� 7KH FRPPDQG LV H[HFXWHG
IRU WKH VSHFLILHG JURXS XQOHVV WKH �G �SDLU 9RO! RSWLRQ LV VSHFLILHG�

�G �SDLU 9RO!� 6SHFLILHV SDLUHG ORJLFDO YROXPH QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� :KHQ WKLV
RSWLRQ LV VSHFLILHG� WKH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG SDLUHG ORJLFDO YROXPH�

�G>J@ �UDZBGHYLFH! >08�@ �+3�8;�� /LQX[�� :LQGRZV�17������ 6RODULV� RQO\�� 6HDUFKHV D JURXS RQ WKH
FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH VSHFLILHG UDZBGHYLFH� DQG LI WKH VSHFLILHG UDZBGHYLFH LV
FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV
RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! � RSWLRQ� ,I WKH VSHFLILHG WKH UDZBGHYLFH LV FRQWDLQHG
LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW JURXS�

�G>J@ �VHT�! �/'(9�! >08�@� 6HDUFKHV D JURXS RQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH
VSHFLILHG /'(9� DQG LI WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WKH JURXS� WKH WDUJHW YROXPH LV H[HFXWHG DV WKH
SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! �
RSWLRQ� ,I WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW
JURXS� 7KH �VHT �! �/'(9 �! YDOXHV FDQ EH VSHFLILHG LQ KH[DGHFLPDO �E\ DGGLWLRQ RI ��[ �� RU GHFLPDO
QRWDWLRQ�

�6� 6HOHFWV DQG H[HFXWHV 692/�WDNHRYHU� 7KH WDUJHW YROXPH RI WKH ORFDO KRVW PXVW EH DQ 6�92/� ,I WKLV
RSWLRQ LV VSHFLILHG� WKHQ WKH IROORZLQJ ³�O´ RSWLRQ LV LQYDOLG�

�O� (QDEOHV UHDG DQG ZULWH WR WKH SULPDU\ YROXPH�V� E\ D ORFDO KRVW RQO\ ZLWKRXW D UHPRWH KRVW� DQG
H[HFXWHV 392/�WDNHRYHU ZKHQ WKH SULPDU\ YROXPH FDQQRW EH XVHG EHFDXVH LW LV IHQFHG �IHQFH  '$7$ RU
67$786� VWDWH  368( RU 3'8%� RU 368( RU 3'8% YROXPH LV FRQWDLQHG LQ WKH JURXS�� ,I WKH SULPDU\
YROXPH FDQ EH DFFHVVHG� QRS�WDNHRYHU LV H[HFXWHG� 7KH WDUJHW YROXPH RI WKH ORFDO KRVW PXVW EH D 3�92/�

�W �WLPHRXW!� 0XVW EH VSHFLILHG IRU DV\QF YROXPHV RQO\� LJQRUHG IRU V\QF� 6SHFLILHV WKH PD[LPXP WLPH WR
ZDLW �LQ VHFRQGV� IRU VZDS�WDNHRYHU DQG 692/�WDNHRYHU RSHUDWLRQ WR V\QFKURQL]H WKH 3�92/ DQG 6�92/� ,I

WKLV WLPHRXW RFFXUV� WKH KRUFWDNHRYHU FRPPDQG IDLOV ZLWK (;B(:6727� 7R DYRLG WLPHRXW� VHW WKLV YDOXH

OHVV WKDQ RU HTXDO WR WKH VWDUW�XS WLPHRXW YDOXH RI WKH +$ &RQWURO 6FULSW�

�QRPVJ� 6XSSUHVVHV PHVVDJHV WR EH GLVSOD\HG ZKHQ WKLV FRPPDQG LV H[HFXWHG� 7KLV RSWLRQ PXVW EH
VSHFLILHG DW WKH EHJLQQLQJ RI D FRPPDQG DUJXPHQW� 7KH FRPPDQG H[HFXWLRQ ORJ LV QRW DIIHFWHG E\ WKLV
RSWLRQ�

5HWXUQHG YDOXHV 1RUPDO WHUPLQDWLRQ�
�� 1RS�WDNHRYHU �QR RSHUDWLRQ��
�� 6ZDS�WDNHRYHU ZDV VXFFHVVIXOO\ H[HFXWHG�
�� 692/�WDNHRYHU ZDV VXFFHVVIXOO\ H[HFXWHG�
�� 392/�603/�WDNHRYHU ZDV VXFFHVVIXOO\ H[HFXWHG�
�� 392/�368(�WDNHRYHU ZDV VXFFHVVIXOO\ H[HFXWHG� �7KLV YDOXH GHSHQGV RQ WKH ���� PLFURFRGH OHYHO��
�� 692/�6686�WDNHRYHU ZDV VXFFHVVIXOO\ H[HFXWHG� �7KLV YDOXH GHSHQGV RQ WKH ���� PLFURFRGH OHYHO��
$EQRUPDO WHUPLQDWLRQ� RWKHU WKDQ ���� UHIHU WR WKH H[HFXWLRQ ORJV IRU HUURU GHWDLOV�
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4.10.1 Horctakeover Command Functions

Takeover-Switch Function

The control scripts activated by the HA software are used the same way by all nodes of a
cluster; they do not discriminate between primary and secondary volumes. The takeover
command, when activated by a control script, checks the combination of attributes of the local
and remote volumes and determines the proper takeover action. Table 4.16 lists the volume
attributes and specifies the HORC takeover action for each combination of attributes.

Table 4.16 Volume Attributes and Takeover Actions

/RFDO 1RGH �7DNHRYHU 1RGH� 5HPRWH 1RGH

9ROXPH

$WWULEXWH

)HQFH /HYHO

DQG 6WDWXV

9ROXPH

$WWULEXWH

3�92/

6WDWXV

7DNHRYHU $FWLRQ

603/ � 603/ � 1* >�@

3�92/ � 1RS�7DNHRYHU >�@

6�92/ � 9ROXPHV QRW FRQIRUP >�@

8QNQRZQ >�@ � 1*

603/ � 1*

3�92/ � 9ROXPHV QRW FRQIRUP

6�92/ � 392/�7DNHRYHU

)HQFH  'DWD RU 6WDWXV
6WDWXV  368( RU 3'8%

8QNQRZQ 6WDWXV
�H�J� /$1 GRZQ�

� 392/�7DNHRYHU

603/ � 1*

3�92/ � 9ROXPHV QRW FRQIRUP

6�92/ � 1RS�7DNHRYHU

3�92/
�SULPDU\�

)HQFH  1HYHU
6WDWXV  RWKHUV

8QNQRZQ 6WDWXV
�H�J� /$1 GRZQ�

� 1RS�7DNHRYHU

6WDWXV  66:6 >�@

$IWHU 692/B6686�WDNHRYHU
$Q\ � 1RS�7DNHRYHU

603/ � 9ROXPHV QRW FRQIRUP

3�92/ 3$,5 RU 3)8/ 6ZDS�7DNHRYHU

2WKHUV 692/�7DNHRYHU

6�92/ � 9ROXPHV QRW FRQIRUP

6�92/
�VHFRQGDU\�

2WKHUV

8QNQRZQ � 692/�7DNHRYHU

1RWHV�

�� 1*  7KH WDNHRYHU FRPPDQG LV UHMHFWHG� DQG WKH RSHUDWLRQ WHUPLQDWHV DEQRUPDOO\�

�� 1RS�7DNHRYHU  7KH WDNHRYHU FRPPDQG LV DFFHSWHG� EXW QR RSHUDWLRQ LV SHUIRUPHG�

�� 9ROXPHV QRW FRQIRUP  7KH YROXPHV DUH QRW LQ V\QF� DQG WKH WDNHRYHU FRPPDQG WHUPLQDWHV DEQRUPDOO\�

�� 8QNQRZQ  7KH UHPRWH QRGH DWWULEXWH LV XQNQRZQ DQG FDQQRW EH LGHQWLILHG� 7KH UHPRWH QRGH V\VWHP LV GRZQ RU FDQQRW
FRPPXQLFDWH�

�� 66:6  6XVSHQG IRU 6ZDSSLQJ ZLWK 692/ VLGH RQO\� 7KH 66:6 VWDWH LV GLVSOD\HG DV 6686 �692/B3686� E\ $//
FRPPDQGV H[FHSW WKH ��IF� RSWLRQ RI WKH SDLUGLVSOD\ FRPPDQG�
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Swap-Takeover Function

When the P-VOL status of the remote node is PAIR and the S-VOL data is consistent, it is
possible to swap the primary and secondary volumes. The swap-takeover function is used by
the HA control script when a package is manually moved to an alternate data center while all
hardware is operational. Swap-takeover can be specified for a paired volume or a group.

The swap-takeover function internally executes the following commands to swap the primary
and secondary volumes:

1. Execute Suspend for Swapping for the local volume (S-VOL). If this step fails, swap-
takeover is disabled and an error is returned.

2. Execute Resync for Swapping for switch to the primary volume that the local volume (S-
VOL) is swapped as the NEW_PVOL and re-synchronizes the NEW_SVOL based on the
NEW_PVOL. As for copy tracks, if the remote host is known, the command will use the
value of PVOL specified at paircreate time. If the remote host is unknown, the command
will use the default number of tracks (three). If this step fails, swap-takeover returns at
SVOL-SSUS-takeover, and the local volume (S-VOL) is maintained in SSUS(PSUS)
state which allows and keeps track of write I/Os using a bitmap for the S-VOL. This
special state is displayed as SSWS using the -fc option of the pairdisplay command.

Note: The swap-takeover function does not use SMPL or No Copy mode for swapping to
guarantee mirror consistence, and this is included as a function of SVOL-takeover.

Note for HORC Async: The CCI software on the S-VOL side will issue a Suspend for Swapping
to the S-VOL side 9900/7700E. Non-transmitted data which remains in the FIFO queue
(sidefile) of the P-VOL will be copied to the S-VOL, and a Resync for Swapping operation
will be performed (after the copy process). The swap operation is required to copy non-
transmitted P-VOL data within a given timeout value (specified by the -t <timeout> option).
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SVOL-Takeover Function

The SVOL-takeover function allows the takeover node to use the secondary volume (except in
COPY state) in SSUS(PSUS) state (i.e., reading and writing are enabled), on the assumption
that the remote node (possessing the primary volume) cannot be used. The data consistency of
the HORC SVOL is evaluated by its pair status and fence level (same as paircurchk, refer to
Table 4.13). If the primary and secondary volumes are not consistent, the SVOL-takeover
function fails. If primary and secondary volumes are consistent, the SVOL-takeover function
attempts to switch to the primary volume using Resync for Swapping. If successful, the
SVOL-takeover function returns Swap-takeover as the return value of the horctakeover
command. If not successful, the SVOL-takeover function returns SVOL-SSUS-takeover as
the return value of the horctakeover command. In case of a host failure, Swap-takeover is
returned. In case of an ESCON® or P-VOL site failure, SVOL-SSUS-takeover is returned.

SVOL-takeover can be specified for a paired volume or a group. If the SVOL-takeover is
specified for a group, a data consistency check is executed for all volumes in the group, and all
inconsistent volumes are displayed (see example in Figure 4.21).

*URXS 3DLU YRO 3RUW WDUJ� OXQ� /'(9� 9ROVWDWXV 6WDWXV )HQFH 7R EH���

RUDGE� �GHY�GVN�KG��� &/��$ � � ��� 6�92/ 3$,5 1(9(5 $QDO\]HG

RUDGE� �GHY�GVN�KG��� &/��$ � � ��� 6�92/ 3686 67$786 6XVSHFWHG

Figure 4.21 Display of Inconsistent Volumes for SVOL-Takeover of Group

Note for HORC Async: The CCI software on the S-VOL side will issue a Suspend for Swapping
to the S-VOL side 9900/7700E. Non-transmitted data of the P-VOL will be copied to  the S-
VOL side, and a Resync for Swapping operation will be performed (after the copy process).
In case of a host failure, this data synchronize operation will be accomplished and SVOL-
takeover function will return Swap-takeover by attempting a Resync for Swapping. In case
of an ESCON® or P-VOL site failure, this data synchronize operation may fail. Even so, the
SVOL-takeover function will do Suspend for Swapping, and enable the S-VOL to be used.
As result, this function will be returned as SVOL-SSUS-takeover. Through this behavior, you
will be able to judge that the non-transmitted data of the P-VOL was not transmitted
completely when SVOL-takeover returns SVOL-SSUS-takeover.

The SVOL-takeover operation is required to copy non-transmitted P-VOL data within a given
timeout value (specified by the -t <timeout> option). If the timeout occurs (before SVOL
takeover has completed all S-VOL changes to SSWS state), the horctakeover command will be
failed with EX_EWSTOT. Therefore this timeout value should be a greater than (or equal to)
the start-up timeout value for the HA Control Script.

If the horctakeover command failed due to timeout, then try to recover as follows:

1. Wait until SVOL state becomes SSWS (use pairdisplay -g  <group> -l  -fc command),
and try to the start-up again for the HA Control Script.

2. Make an attempt at doing resynchronize original PVOL based on SVOL using pairresync
-g  <group> -swaps -c <size>  for Fast Failback Performance. If this operation has been
failed at [EX_CMDRJE] or [EX_CMDIOE], then the cause is ESCON® link down and/or
site failure. After the recovery from failure, please try again this command.
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PVOL-Takeover Function

The PVOL-takeover function releases the pair state as a group, since that maintains the
consistency of the secondary volume at having accepted horctakeover command when the
primary volume is fenced ("data or status" & "PSUE or PDUB" state, "PSUE or PDUB"
volume are contained in the group). This function allows the takeover node to use the primary
volume (i.e., reading and writing are enabled), on the assumption that the remote node
(possessing the secondary volume) cannot be used. PVOL-takeover can be specified for a
paired volume or a group.

The PVOL-takeover function executes the following two commands:

� PVOL-PSUE-takeover: Changes the primary volume to the suspend (PSUE , PSUS) state
which enables write I/Os to all primary volumes of the group. The action of the PVOL-
PSUE-Takeover causes PSUE and/or PSUS to be intermingled in the group. This
intermingled pair status is PSUE as the group status, therefore pairvolchk command
returned give priority PSUE(PDUB) than PSUS as the group status. This special state turns
back to the original state when the pairresync command is issued.

� PVOL-SMPL-takeover: Changes the primary volume to the simplex (SMPL) state. First,
PVOL-takeover executes PVOL-PSUE-takeover further than PVOL-SMPL-takeover. If
the PVOL-PSUE-takeover function fails, the PVOL-SMPL-takeover function is executed.

Note for HORC Async: PVOL-Takeover will not be executed. It will be Nop-Takeover, since the
fence level for HORCA is Async, which is the same as Never.
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4.10.2 Applications of the Horctakeover Command

The basic HORC commands (takeover, pair creation, pair splitting, pair resynchronization,
event waiting) can be combined to enable recovery from a disaster, backup of paired volumes,
and many other operations (e.g., restoration of paired volumes based on the secondary volume,
swapping of the paired volumes). Figure 4.22 illustrates the flow of starting operations on a
UNIX® server at the secondary site using the HORC takeover command. Figure 4.23 illustrates
the flow of starting operations on a Windows® NT/2000 server at the secondary site using the
HORC takeover command.

1. horctakeover  Communication with the primary site
is disabled. Accordingly, SVOL-takeover is executed
SVOL-SSUS-takeover. The secondary volume is
R/W-enabled.

2. vgchange  -a e
The LVM is activated in exclusive mode, and the svol
server gets the right to use. The svol accepts R/W.

3. fsck
Conformability of the file system is checked.

4. mount
The file system is mounted for R/W.

5. Server software activation
The server DB software is activated, and the
database is rolled back and rolled forward.

6. Application activation
The user program is activated.

Takeover
Command

1. horctakeover
2. vgchange  -a e
3. fsck
4. mount
5. Server software activation
6. Application activation

 User’s Shell Script

User’s Environment

Activation from
HA software

Manual activation

Activation  from
Remote Console

Execution
Log

S-VOL

SMPL or SVOL_SSUS

End of pairing.
R/W is enabled.

HORC
Manager

Figure 4.22 Application/Example of HORC Takeover (UNIX
®

-based System)
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1. horctakeover  Communication with the primary
site is disabled. Accordingly, SVOL-takeover is
executed SVOL-SSUS-takeover. The secondary
volume is R/W-enabled.

2. -x mount
The file system is mounted for R/W using the CCI
subcommand.

3. chkdsk
Conformability of the file system is checked.

4. Server software activation
The server DB software is activated, and the
database is rolled back and rolled forward.

5. Application activation
The user program is activated.

Takeover
Command

1. horctakeover
2. -x mount
3. chkdsk
4. Server software activation
5. Application activation

 User’s Script

User’s Environment

Activation from
HA software

Manual activation

Execution
Log

S-VOL

SMPL or SVOL_SSUS

End of pairing.
R/W is enabled.

HORC
Manager

Figure 4.23 Application/Example of HORC Takeover (Windows
®

-based System)
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4.11 Displaying Configuration Information

4.11.1 Raidscan Command

The raidscan command displays configuration and status information for the specified 9900
port/TID(s)/device(s). The information is acquired directly from the 9900 subsystem (not the
configuration definition file). Table 4.17 lists and describes the raidscan command parameters.
Figure 4.24 and Figure 4.25 provide examples of the raidscan command and its output.

Table 4.17 Raidscan Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH UDLGVFDQ

)RUPDW UDLGVFDQ ^ �K ° �T ° �] ° �S �SRUW! ° �SG �UDZBGHYLFH! ° �V �6HT�! ° �W �WDUJ! ° �O �OXQ! °
> �I>[IJ@ @ ° �&/, _ �ILQG `

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKH FRPPDQG�

�] RU �][� 0DNHV WKH UDLGVFDQ FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI
WKH +25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�S �SRUW!� 6SHFLILHV WKH SRUW ,' RI WKH ���� SRUW WR EH VFDQQHG� 9DOLG SRUWV DUH &/��$ WR &/��5 �H[FOXGLQJ
&/��, DQG &/��2� DQG &/��$ WR &/��5 �H[FOXGLQJ &/��, &/��2�� 7KLV RSWLRQ PXVW DOZD\V EH VSHFLILHG�

�SG �UDZBGHYLFH! �+3�8;�� /LQX[�� :LQGRZV�17������ 6RODULV� RQO\�� 6SHFLILHV WKH UDZ GHYLFH QDPH�
7KLV RSWLRQ ILQGV 6HT� DQG SRUWBQDPH RI WKH ���� WKDW WKH VSHFLILHG GHYLFH FDQ EH FRQQHFWHG� DQG VFDQV
WKH SRUW RI WKH ���� ZKLFK FRUUHVSRQGV ZLWK WKH XQLW ,' WKDW VHDUFKHV WKH XQLW ,' IURP 6HT�� 7KLV RSWLRQ
PXVW DOZD\V EH VSHFLILHG IRU +3�8;�� /LQX[�� :LQGRZV�17������ DQG 6RODULV� SODWIRUPV�

�V �6HT�!� 8VHG WR VSHFLI\ WKH 6HT� �VHULDO�� RI WKH ���� ZKHQ WKLV RSWLRQ FDQ
W VSHFLI\ WKH XQLW ,' ZKLFK
LV FRQWDLQHG IRU ��S �SRUW!� RSWLRQ� 7KLV RSWLRQ VFDQV WKH SRUW VSHFLILHG E\ ��S �SRUW!� RSWLRQ RI WKH ����
ZKLFK FRUUHVSRQGV ZLWK WKH XQLW ,' WKDW VHDUFKHV WKH XQLW ,' IURP 6HT�� ,I WKLV RSWLRQ LV VSHFLILHG� WKHQ WKH
XQLW ,' ZKLFK LV FRQWDLQHG LQ ��S �SRUW!� RSWLRQ LV LQYDOLG�

�W �WDUJ!� 6SHFLILHV D WDUJHW ,' �� WR ��� RI WKH VSHFLILHG SRUW� ,I WKLV RSWLRQ LV QRW VSHFLILHG� WKH FRPPDQG
DSSOLHV WR DOO WDUJHW ,'V�

�O �OXQ!� 6SHFLILHV D /81 �� WR �� RI WKH VSHFLILHG WDUJHW ,'� ,I WKLV RSWLRQ LV QRW VSHFLILHG� WKH FRPPDQG
DSSOLHV WR DOO /81V� ,I WKLV RSWLRQ LV VSHFLILHG� WKH 7,' PXVW DOVR EH VSHFLILHG�

�I RU �II� 6SHFLILHV GLVSOD\ RI YROXPH�W\SH IRU D GLVSOD\ FROXPQ� ,I WKLV RSWLRQ LV VSHFLILHG� WKHQ WKH IROORZLQJ
�I>J@ RSWLRQ LV LQYDOLG�

�I[� 'LVSOD\V WKH /'(9 QXPEHU LQ KH[DGHFLPDO QRWDWLRQ�

�IJ� 6SHFLILHV GLVSOD\ RI JURXSBQDPH IRU D GLVSOD\ FROXPQ� 7KLV RSWLRQ VHDUFKHV D JURXS RQ WKH
FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO &&, LQVWDQFH� IURP WKH VFDQQHG /'(9� DQG GLVSOD\V D JURXSBQDPH ZKHQ
WKH VFDQQHG /'(9 LV FRQWDLQHG LQ WKH JURXS� ,I WKLV RSWLRQ LV VSHFLILHG� WKH �I>I@ RSWLRQ LV H[FOXGHG�

�&/,� 6SHFLILHV GLVSOD\ IRU FRPPDQG OLQH LQWHUIDFH �&/,�� 7KLV RSWLRQ GLVSOD\V WR WKH VDPH SRVLWLRQ WKDW
GHILQHG QXPEHU RI FROXPQV� DQG GLVSOD\V RQH KHDGHU� 7KH GHOLPLWHUV EHWZHHQ FROXPQV DUH GLVSOD\HG DV
VSDFHV RU K\SKHQV ���� 'LVSOD\ H[DPSOH�

3RUW� 7DUJHW,'� /XQ� 6HT� 1XP /'(9� 3�6 6WDWXV )HQFH 3�6HT� 3�/'(9�

&/��& � � ����� � ��� 603/ � � � �

&/��& � � ����� � ��� 3�92/ 3$,5 1(9(5 ����� ���

&/��& � � ����� � ��� 3�92/ 3$,5 1(9(5 ����� ���
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Table 4.17 Raidscan Command Parameters (continued)

3DUDPHWHU 9DOXH

2SWLRQV �ILQG� 'LVSOD\V WKH SRUW� WDUJHW ,'� DQG /81 ����� QRWDWLRQ� ZKLFK ZDV PDSSHG IRU /'(9 XVLQJ D VSHFLDO
ILOH �UDZ GHYLFH ILOH � SURYLGHG YLD 67',1 �VHH )LJXUH ������ ,I WDUJHW ,' DQG /81 DUH 8QNQRZQ IRU WKH

WDUJHW GHYLFH ILOH� WKH XVHU PXVW VWDUW +25&0 ZLWKRXW D GHVFULSWLRQ IRU +25&0B'(9 DQG +25&0B,167�
DQG VKRXOG GHVFULEH WKH VKRZQ 3RUW� WDUJHW ,'� DQG /81 IRU +25&0B'(9� 7KLV RSWLRQ DOVR XVHV WKH �I[

RSWLRQ WR GLVSOD\ WKH /'(9 QXPEHUV LQ KH[DGHFLPDO�
5HVWULFWLRQ� 6SHFLDO ILOHV YLD 67',1 DUH VSHFLILHG LQ WKH IROORZLQJ ZD\V�

+3�8;� DQG 6RODULV� V\VWHPV� �GHY�UGVN����
/LQX[� V\VWHPV� �GHY�VG��� RU �GHY�UG���

� UDLGVFDQ �S FO��U

3RUW�� 7DUJHW,'�� /XQ� 1XP�/'(9����� 3�6� 6WDWXV� )HQFH� /'(9�� 3�6HT� 3�/'(9�

&/��5� ��� � ������������� 3�92/ 3$,5 1(9(5 ���� ���� ���

&/��5� ��� � ������������� 603/ ���� ���� ���� ����

� UDLGVFDQ �S FO��U �I

3RUW�� 7DUJHW,'�� /XQ� 1XP�/'(9����� 3�6� 6WDWXV� )HQFH� /'(9�� 9RO�7\SH

&/��5� ��� � ������������� 3�92/ 3$,5 1(9(5 ���� 23(1��

&/��5� ��� � ������������� 603/ ���� ���� ���� 23(1��

� UDLGVFDQ �SG �GHY�UGVN�F�W���G� �IJ

3RUW�� 7DUJHW,'�� /XQ� 1XP�/'(9����� 3�6� 6WDWXV� )HQFH� /'(9�� *URXS

&/��5� ��� � ������������� 3�92/ 3$,5 1(9(5 ���� RUDGE

&/��5� ��� � ������������� 603/ ���� ���� ���� RUDGE�

6SHFLILHG GHYLFH LV /'(9� �����

Figure 4.24 Raidscan Command Examples for SCSI Ports

� UDLGVFDQ �S FO��U

3257��$/3$�&� 7,'�� /8� 1XP�/'(9����� 3�6� 6WDWXV� )HQFH� /'(9�� 3�6HT� 3�/'(9�

&/��5� FH���� ��� � ������������ 3�92/ 3$,5 1(9(5 ���� ���� ���

&/��5� FH���� ��� � ������������ 603/ ���� ���� ���� ���� �����

� UDLGVFDQ �S FO��U �I

3257��$/3$�&� 7,'�� /8� 1XP�/'(9����� 3�6� 6WDWXV� )HQFH� /'(9�� 9RO�7\SH

&/��5� FH���� ��� � ������������ 3�92/ 3$,5 1(9(5 ���� 23(1��

&/��5� FH���� ��� � ������������ 603/ ���� ���� ���� 23(1��

Figure 4.25 Raidscan Command Examples for Fibre-Channel Ports

� OV �GHY�UGVN�
 _ UDLGVFDQ �ILQG
'(9,&(B),/( 8,' 6�) 3257 7$5* /81 6(5,$/ /'(9 352'8&7B,'
�GHY�UGVN�F�W�G� � 6 &/��0 � � ����� ��� 23(1���&96�&0
�GHY�UGVN�F�W�G� � 6 &/��0 � � ����� ��� 23(1���&96
�GHY�UGVN�F�W�G� � � &/��0 � � ����� ��� 23(1���&96

Figure 4.26 Example of -find Option for Raidscan
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The output of the raidscan command includes:

� SCSI: Port#, TargetID#, Lun# =  port ID, TID, and LU number (LUN).

� Fibre: Port#, ALPA/C, TID#, LU# = port ID, arbitrated loop phys. address, TID, LUN.
For further information on fibre-to-SCSI address conversion, see Appendix D.

Note: For HOMRCF, raidscan displays the MU# for each LUN (e.g., LUN 7-0, 7-1, 7-2).

� Num(LDEV#…)  = number of LDEVs and LDEV ID for the LUSE volume.

� P/S = volume attribute.

� Status = status of the paired volume.

� Fence (HORC only) = fence level.

� P-Seq# = serial # of the subsystem which contains the partner volume of the pair.

� P-LDEV# = LDEV number of the partner volume of the pair.

� Vol.Type = logical unit (LU) type (e.g., OPEN-3, OPEN-9).

� Group = group name (dev_group) as described in the configuration definition file.

� UID:  Displays the unit ID for multiple subsystem configuration. If UID is displayed as ‘-‘,
the command device for HORCM_CMD is not found.

� S/F:  Displays whether a PORT is SCSI or fibre.

� PORT:  Displays the 9900 (or 7700E) port number.

� TARG:  Displays the target ID (which was converted by the fibre conversion table ).

� LUN:  Displays the LUN (which was converted by the fibre conversion table).

� SERIAL:  Displays the production (serial#) number of the 9900 (or 7700E) subsystem.

� LDEV:  Displays the LDEV# within the 9900 (or 7700E) subsystem.

� PRODUCT_ID:  Displays product-id field in the STD inquiry page.

4.11.2 Raidar Command

The raidar command displays configuration, status, and I/O activity information for the
specified 9900 port/TID(s)/device(s) at the specified time interval. The configuration
information is acquired directly from the 9900 subsystem (not from the configuration
definition file). Table 4.18 lists and describes the raidar command parameters. Figure 4.27
shows an example of the raidar command and its output.
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Note: The I/O activity of a HORC S-VOL in the COPY or PAIR state includes HORC remote
I/Os (update copy operations) in addition to host-requested I/Os. The I/O activity of an
HOMRCF S-VOL in the COPY or PAIR state includes only host-requested I/Os (HOMRCF
update copy operations are excluded). The I/O activity of a P-VOL or simplex volume includes
only host-requested I/Os. If state changed into SMPL in S-VOL (COPY, PAIR) I/O actively,
and then I/O activity of the between is reported in the SMPL state.

Table 4.18 Raidar Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH UDLGDU

)RUPDW UDLGDU ^ �K ° �T ° �] ° �S �SRUW! �WDUJ! �OXQ! ° �SG �UDZBGHYLFH ° �V >LQWHUYDO@ >FRXQW@ `

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKH FRPPDQG�

�] RU �][� 0DNHV WKH UDLGDU FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI WKH
+25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�S �SRUW! �WDUJ! �OXQ! >PXQ@����� 0RQLWRUV RQH RU PRUH �XS WR ��� GHYLFHV DW D WLPH�
�SRUW!� 6SHFLILHV WKH SRUW WR EH UHSRUWHG� &/��$ WR &/��5 �H[FOXGLQJ &/��, DQG &/��2�

DQG &/��$ WR &/��5 �H[FOXGLQJ &/��, DQG &/��2�� 7KLV RSWLRQ PXVW EH VSHFLILHG�
�WDUJ!� 6SHFLILHV WKH 6&6, WDUJHW ,' �� WR ��� RI WKH VSHFLILHG SRUW �VHH $SSHQGL[ ' IRU ILEUH�

WR�6&6, DGGUHVV FRQYHUVLRQ LQIRUPDWLRQ��
�OXQ!� 6SHFLILHV WKH /81 �� WR �� RQ WKH VSHFLILHG 7,'�
>PXQ@� 6SHFLILHV WKH 08 QXPEHU RI WKH VSHFLILHG /81 �+205&) RQO\��

SG �UDZBGHYLFH! �+3�8;�� /LQX[�� :LQGRZV�17������ 6RODULV� RQO\�� $OORZV GHVLJQDWLRQ RI DQ /'(9 E\
UDZ GHYLFH ILOH QDPH�

�V >LQWHUYDO@ RU �VP >LQWHUYDO@� 'HVLJQDWHV WKH WLPH LQWHUYDO LQ VHFRQGV�
�V� ,QWHUSUHWV WKH WLPH LQWHUYDO DV VHFRQGV�
�VP� ,QWHUSUHWV WKH WLPH LQWHUYDO DV PLQXWHV�
> LQWHUYDO@� 'HVLJQDWHV WKH WLPH LQWHUYDO YDOXH �� WR ���� ,I WKH LQWHUYDO LV QRW VSHFLILHG� WKH GHIDXOW

LQWHUYDO ��� LV XVHG�
>FRXQW@� 'HVLJQDWHV QXPEHU RI UHSHDWV� :KHQ RPLWWHG� WKLV FRPPDQG UHSHDWV XQWLO &17/�&�

� UDLGDU �S FO��D �� � �S FO��E �� � �S FO��D �� � �V �

7,0(>��@ 3257 7 / 92/ 67$786 ,236 +,7��� :��� ,2&17

�������� � � � � � � � � �

�������� &/��$ �� � 603/ ��� ����� ���� ���� ���

&/��% �� � 3�92/ 3$,5 ����� ���� ���� ���

&/��$ �� � 3�92/ 3686 ����� ���� ���� ���

Figure 4.27 Raidar Command Example

The output of the raidar command includes:

� IOPS = number of I/Os (read/write) per second (total I/O rate).

� HIT(%)  = Hit rate for read I/Os (read hit rate).

� W(%)  = Ratio of write I/Os to total I/Os (percent writes).

� IOCNT  = number of times of write and read.

Time interval
This line indicates no I/O activity for
the specified port/TID(s)/LUN(s).
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4.11.3 Raidqry Command

The raidqry command (RAID query) displays the configuration of the connected host and 9900
subsystem. Figure 4.28 shows an example of the raidqry command and its output. Table 4.19
lists and describes the raidqry command parameters.

� UDLGTU\ �O

1R *URXS +RVWQDPH +25&0BYHU 8LG 6HULDO� 0LFURBYHU &DFKH�0%�
� ��� +267$ ����������� � ����� ����������� ���

� ��� +267$ ����������� � ����� ����������� ���

� UDLGTU\ �U RUDGE

1R *URXS +RVWQDPH +25&0BYHU 8LG 6HULDO� 0LFURBYHU &DFKH�0%�

� RUDGE +267$ ����������� � ����� ����������� ���
� RUDGE +267% ����������� � ����� ����������� ���

� RUDGE +267$ ����������� � ����� ����������� ���

� RUDGE +267% ����������� � ����� ����������� ���

� UDLGTU\ �O �I

1R *URXS )ORDWDEOH +RVW +25&0BYHU 8LG 6HULDO� 0LFURBYHU &DFKH�0%�

� ��� )+��� ����������� � ����� ����������� ���

Figure 4.28 Raidqry Command Examples

The output of the raidqry command includes:
� No:  This column shows the order when the group name (dev_group) which is described in

the configuration definition file has multiple remote hosts.
� Group:  When the -r  option is used, this column shows the group name (dev_group)

which is described in the configuration definition file.
� Floatable Host:  When the -f option is used, this column shows the host name

(ip_address) which is described in the configuration definition file. Up to 30 host names
can be displayed. The -f option interprets the host name as utilizing floatable IP for a host.

� HORCM_ver :  This column shows the version of the HORC Manager on the local or
remote host. The -l option specifies local host. The -r  option specifies remote host.

� Uid Serial# Micro_ver: This column shows unitID, serial number, and (DKCMAIN)
microcode version of the 9900 which is connected to the local or remote host. The -l
option specifies local host. The -r  option specifies remote host.

� Cache(MB):  Shows the logical cache capacity (in MB) of the 9900 connected to the local
or remote host. The -l option specifies local host. The -r  option specifies remote host.
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Table 4.19 Raidqry Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH UDLGTU\

)RUPDW UDLGTU\ ^ �K ° �T ° �] ° �O ° �U �JURXS! ° > �I @ `

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKH FRPPDQG�

�] RU �][� 0DNHV WKH UDLGTU\ FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI WKH
+25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�O� 'LVSOD\V WKH FRQILJXUDWLRQ LQIRUPDWLRQ IRU WKH ORFDO KRVW DQG WKH ORFDO �����

�U �JURXS!� 'LVSOD\V WKH FRQILJXUDWLRQ LQIRUPDWLRQ IRU WKH UHPRWH KRVW DQG WKH UHPRWH ���� ZKLFK
FRQWDLQV WKH VSHFLILHG JURXS�

�I� 'LVSOD\V WKH KRVWQDPH �LSBDGGUHVV� DV VSHFLILHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� 8VH WKLV RSWLRQ LI
�IORDWDEOH ,3 DGGUHVV� LV XVHG IRU WKH KRVWQDPH �LSBDGGUHVV� LQ WKH FRQILJXUDWLRQ ILOH�
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4.12 Controlling CCI Activity

4.12.1 Horcmstart Command

The horcmstart command is a shell script that starts the HORCM application (/etc/horcmgr).
This shell script also sets the environment variables for HORCM as needed (e.g.,
HORCM_CONF, HORCM_LOG, HORCM_LOGS). Table 4.20 lists and describes the
horcmstart command parameters.

Table 4.20 Horcmstart Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH KRUFPVWDUW

)RUPDW KRUFPVWDUW�VK ^ LQVW ��� `
KRUFPVWDUW�H[H ^ LQVW ��� `

2SWLRQV ,QVW� 6SHFLILHV WKH +25&0 LQVWDQFH QXPEHU �QXPHULFDO YDOXH�� :KHQ WKLV RSWLRQ LV VSHFLILHG� WKH
KRUFPVWDUW VKHOO VFULSW VHWV WKH HQYLURQPHQW YDULDEOHV �+25&0,167� +25&0B&21)� +25&0B/2*�
+25&0B/2*6� ZKLFK FRUUHVSRQG WR WKH LQVWDQFH QXPEHU� DQG VWDUWV WKH VSHFLILHG +25&0 LQVWDQFH�
�(QYLURQPHQW YDULDEOHV VHW E\ WKH XVHU EHFRPH LQYDOLG�� :KHQ WKLV RSWLRQ LV QRW VSHFLILHG� WKH KRUFPVWDUW
VKHOO VFULSW VWDUWV � +25&0 DQG XVHV WKH HQYLURQPHQW YDULDEOHV VHW E\ WKH XVHU� ,I \RX KDYH GHVLJQDWHG IXOO
HQYLURQPHQW YDULDEOHV� \RX VKRXOG XVH KRUFPVWDUW�VK ZLWKRXW DQ\ DUJXPHQWV� ,I \RX GLG QRW GHVLJQDWH
HQYLURQPHQW YDULDEOHV �+25&0B&21)� +25&0B/2*� +25&0B/2*6�� WKHQ WKLV VKHOO VFULSW VHWV WKH
HQYLURQPHQW YDULDEOHV DV IROORZV�

)RU 81,;��EDVHG SODWIRUPV�
,I +25&0,167 LV VSHFLILHG�
+25&0B&21)  �HWF�KRUFP
�FRQI �
 LV LQVWDQFH QXPEHU�
+25&0B/2*  �+25&0�ORJ
�FXUORJ
+25&0B/2*6  �+25&0�ORJ
�WPSORJ

,I QR +25&0,167 LV VSHFLILHG�
+25&0B&21)  �HWF�KRUFP�FRQI
+25&0B/2*  �+25&0�ORJ�FXUORJ
+25&0B/2*6  �+25&0�ORJ�WPSORJ

)RU :LQGRZV�17����� SODWIRUP�
,I +25&0,167 LV VSHFLILHG�
+25&0B&21)  ?:,117?KRUFP
�FRQI �
 LV LQVWDQFH QXPEHU�
+25&0B/2*  ?+25&0?ORJ
?FXUORJ
+25&0B/2*6  ?+25&0?ORJ
?WPSORJ

,I QR +25&0,167 LV VSHFLILHG�
+25&0B&21)  ?:,117?KRUFP�FRQI
+25&0B/2*  ?+25&0?ORJ?FXUORJ
+25&0B/2*6  ?+25&0?ORJ?WPSORJ

1RWH� 7KH +25&0B/2*6 HQYLURQPHQW YDULDEOH LV XVHG WR VSHFLI\ WKH ORJ ILOH GLUHFWRU\ IRU DXWRPDWLF
VWRULQJ� :KHQ +25&0 VWDUWV XS� WKH ORJ ILOHV FUHDWHG LQ WKH RSHUDWLRQ DUH VWRUHG DXWRPDWLFDOO\ LQ WKH
+25&0B/2*6 GLUHFWRU\� 7KLV ORJ GLUHFWRU\ PXVW JLYH DQ HTXDOLW\ FODVV ZLWK +25&0B/2*�
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4.12.2 Horcmshutdown Command

The horcmshutdown command is a shell script for stopping the HORCM application
(/etc/horcmgr). Table 4.21 describes the shutdown command parameters.

Table 4.21 HORCM Shutdown Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH KRUFPVKXWGRZQ

)RUPDW KRUFPVKXWGRZQ�VK ^LQVW���`
KRUFPVKXWGRZQ�H[H ^LQVW���`

2SWLRQ ,QVW� 6SHFLILHV WKH +25&0 �&&,� LQVWDQFH QXPEHU �QXPHULFDO YDOXH�� :KHQ WKLV RSWLRQ LV VSHFLILHG� WKH
FRPPDQG VWRSV WKH VSHFLILHG +25&0 LQVWDQFH� :KHQ WKLV RSWLRQ LV QRW VSHFLILHG� WKH FRPPDQG UHIHUV WR
WKH LQVWDQFH �HQYLURQPHQW YDULDEOH +25&0,167� RI WKH H[HFXWLRQ HQYLURQPHQW RI WKLV VKHOO VFULSW DQG
VWRSV WKH IROORZLQJ WKH +25&0 LQVWDQFH�

:KHQ +25&0,167 LV VSHFLILHG� WKLV FRPPDQG VWRSV WKH +25&0 LQVWDQFH RI WKH H[HFXWLRQ
HQYLURQPHQW RI WKLV VKHOO VFULSW�

:KHQ +25&0,167 LV QRW VSHFLILHG� WKLV FRPPDQG VWRSV WKH +25&0 KDYLQJ QR LQVWDQFH VHWWLQJ�
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4.12.3 Horcctl Command

The HORCM and HORC software have logs that identify the cause of software and/or
hardware errors as well as a tracing function for investigating such errors. The location of the
log files depends on the user’s command execution environment and the HORC Manager’s
execution environment. The command trace file and core file reside together under the
directory specified in the HORC Manager’s execution environment. See Appendix B for log
file and log directory information.

The horcctl command (HORC control) can be used for both maintenance and troubleshooting.
The horcctl command allows you to change and display the internal trace control parameters
(e.g., level, type, buffer size) of the HORC Manager and/or HORC commands. If a new value
for a parameter is not specified, the current trace control parameter is displayed. Table 4.22
lists and describes the horcctl command parameters.

Caution: Do not change the trace level unless directed to do so by a Hitachi Data Systems
representative. Level 4 is the normal trace level setting. Levels 0-3 are for troubleshooting.
Setting a trace level other than 4 may impact problem resolution. If you request a change of the
trace level using the horcctl -l <level> command, a warning message is displayed, and this
command enters interactive mode.
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Table 4.22 HORC Control Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH KRUFFWO

)RUPDW KRUFFWO ^ �K ° �T ° �] ° �G ° �F ° �O �OHYHO! ° �G �\�Q! ° �V �VL]H�.%�! ° �W �W\SH! ° �6 ° �' °
�& ° >�X ��XQLWLG! ° �1' ° �1& ° �J �JURXS!`

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKH FRPPDQG�

�] RU �][� 0DNHV WKH KRUFFWO FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI WKH
+25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�G� ,QWHUSUHWV WKH FRQWURO RSWLRQV IROORZLQJ WKLV RSWLRQ ��O �OHYHO!� �E �\�Q!� �V �VL]H�.%�!� DQG �W �W\SH!�
DV WKH SDUDPHWHUV RI WKH +25& FRPPDQGV�

�F� ,QWHUSUHWV WKH FRQWURO RSWLRQV IROORZLQJ WKLV RSWLRQ ��O �OHYHO!� �E �\�Q! DQG �W �W\SH!� DV WKH SDUDPHWHUV
RI WKH +25& 0DQDJHU �+25&0��

�O �OHYHO!� 6HWV WKH WUDFH OHYHO �UDQJH  � WR ���� ,I D QHJDWLYH YDOXH LV VSHFLILHG� WKH WUDFH PRGH LV
FDQFHOHG� $ QHJDWLYH YDOXH ³Q´ PXVW EH VSHFLILHG DV ³��Q´�
&DXWLRQ� 'R QRW FKDQJH WKH WUDFH OHYHO XQOHVV GLUHFWHG WR GR VR E\ D +LWDFKL 'DWD 6\VWHPV UHSUHVHQWDWLYH�
/HYHO � LV WKH QRUPDO WUDFH OHYHO VHWWLQJ� /HYHOV ��� DUH IRU WURXEOHVKRRWLQJ� 6HWWLQJ D WUDFH OHYHO RWKHU WKDQ
� PD\ LPSDFW SUREOHP UHVROXWLRQ� ,I \RX UHTXHVW D FKDQJH RI WKH WUDFH OHYHO XVLQJ WKH KRUFFWO �O �OHYHO!

FRPPDQG� D ZDUQLQJ PHVVDJH LV GLVSOD\HG� DQG WKLV FRPPDQG HQWHUV LQWHUDFWLYH PRGH�

�E �\�Q!� 6HWV WKH WUDFH ZULWLQJ PRGH� <  EXIIHU PRGH� 1  V\QFKURQRXV PRGH�

�W �W\SH!� 6HWV WKH WUDFH W\SH �UDQJH  � WR ����� :KHQ WKLV RSWLRQ LV XVHG� RQO\ WUDFHV RI WKH VSHFLILHG
W\SH DUH RXWSXW� 2QH RU PRUH YDOXHV FDQ EH VSHFLILHG�

�V �VL]H�.%�!� &KDQJHV WKH GHIDXOW WUDFH EXIIHU VL]H� ZKLFK LV � 0%� LQ XQLWV RI ���� E\WHV�

�6� 6KXWV GRZQ +25&0�

�'� 'LVSOD\V WKH +25& FRPPDQG GHYLFH QDPH FXUUHQWO\ XVHG E\ +25&0� ,I WKH FRPPDQG GHYLFH LV
EORFNHG GXH WR RQOLQH PDLQWHQDQFH �PLFURFRGH UHSODFHPHQW� RI WKH ���������(� \RX FDQ FKHFN WKH +25&
FRPPDQG GHYLFH QDPH LQ DGYDQFH XVLQJ WKLV RSWLRQ�

�&� &KDQJHV WKH +25& FRPPDQG GHYLFH QDPH EHLQJ XVHG E\ +25&0 DQG GLVSOD\V WKH QHZ +25&
FRPPDQG GHYLFH QDPH� ,I WKH FRPPDQG GHYLFH LV EORFNHG GXH WR RQOLQH PDLQWHQDQFH �PLFURFRGH
UHSODFHPHQW� RI WKH ���������(� \RX FDQ FKDQJH WKH FRPPDQG GHYLFH LQ DGYDQFH XVLQJ WKLV RSWLRQ�

�X �XQLWLG!� 8VHG WR VSHFLI\ WKH XQLW ,' RI D FRPPDQG GHYLFH DV WKH WDUJHW� 7KLV RSWLRQ LV HIIHFWLYH ZKHQ
WKH �' RU �& RSWLRQ LV VSHFLILHG� ,I WKLV RSWLRQ LV QRW VSHFLILHG� WKH XQLW ,' LV ��

�1' �J �JURXS!� 'LVSOD\V WKH QHWZRUN DGGUHVV DQG SRUW QDPH EHLQJ XVHG E\ +25&0� 7KH �J �JURXS!

RSWLRQ LV XVHG WR VSHFLI\ WKH JURXS QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH�

�1& �J �JURXS!� &KDQJHV WKH QHWZRUN DGGUHVV DQG SRUW QDPH EHLQJ XVHG E\ +25&0 DQG GLVSOD\V WKH
QHZ QHWZRUN DGGUHVV QDPH� 7KH �J �JURXS! RSWLRQ VSHFLILHV WKH JURXS QDPH GHILQHG LQ WKH FRQILJXUDWLRQ
GHILQLWLRQ ILOH�
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4.13 Windows NT
®

and Windows
®

2000 Subcommands

The CCI software provides subcommands for the Windows NT® and Windows® 2000
platforms which are executed as options (-x <command> <arg>) of another command. When
you specify a subcommand as the only option of a command, you do not need to start
HORCM. If another option of the command and the subcommand are specified on the same
command line, place the other option after the subcommand.

4.13.1 Findcmddev Subcommand

The findcmddev subcommand (find command device) searches for command devices within
the specified range of disk drive numbers. If it is found, the command device is displayed in
the same format as in the configuration definition file. This subcommand is used when the
command device name is not known. Figure 4.29 shows an example of the findcmddev
subcommand used as an option of the raidscan command and its output. Table 4.23 lists and
describes the findcmddev subcommand parameters.

UDLGVFDQ �[ ILQGFPGGHY KGLVN�� ��

FPGGHY RI VHU� �����  ??�?3K\VLFDO'ULYH�

FPGGHY RI VHU� �����  ??�?3K\VLFDO'ULYH�

1RWH� 7KLV H[DPSOH VHDUFKHV IRU FRPPDQG GHYLFHV LQ WKH UDQJH RI GLVN GULYH QXPEHUV � WR ���

Figure 4.29 Findcmddev Subcommand Example

Caution: The findcmddev subcommand must be used when HORCM is not running.

Note: The findcmddev subcommand searches for the physical and logical drives associated
with the command device. If the command device is indicated as a logical drive, then you must
delete the drive letter assigned to the command device to prevent utilization by general users.

Table 4.23 Findcmddev Subcommand Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH ILQGFPGGHY

)RUPDW �[ ILQGFPGGHY GULYH����1�

$UJXPHQW GULYH����1�� 6SHFLILHV WKH UDQJH RI GLVN GULYH QXPEHUV RQ WKH :LQGRZV�17����� V\VWHP�
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4.13.2 Drivescan Subcommand

The drivescan subcommand displays the relationship between the disk numbers assigned by
the Windows® NT/2000 system and the LDEVs on the 9900, and also displays attribute and
status information for each LDEV. Table 4.24 lists and describes the drivescan subcommand
parameters. Figure 4.30 shows an example of the drivescan subcommand used as an option of
the raidscan command and its output.

Table 4.24 Drivescan Subcommand Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH GULYHVFDQ

)RUPDW �[ GULYHVFDQ GULYH����1�

$UJXPHQW GULYH����1�� 6SHFLILHV WKH UDQJH RI GLVN GULYH QXPEHUV RQ WKH :LQGRZV�17����� V\VWHP�

UDLGVFDQ �[ GULYHVFDQ KDUGGLVN����

+DUGGLVN ���� 3RUW> �@ 3K,G> �@ 7,G> �@ /XQ> �@ >+,7$&+,@ >'.���+���:6@

+DUGGLVN ���� 3RUW> �@ 3K,G> �@ 7,G> ��@ /XQ> �@ >+,7$&+,@ >23(1��@

3RUW>&/��-@ 6HU�> �����@ /'(9�> ���[����@

+25&  3�92/ +205&)>08��  603/ 08��  603/ 08��  603/@

5$,'�>*URXS �� �@ 66,'  �[���� &7*,'  �

+DUGGLVN ���� 3RUW> �@ 3K,G> �@ 7,G> ��@ /XQ> �@ >+,7$&+,@ >23(1��@

3RUW>&/��-@ 6HU�> �����@ /'(9�> ����[��$�@

+25&  6�92/ +205&)>08��  603/ 08��  603/ 08��  603/@

5$,'�>*URXS �� �@ 66,'  �[���� &7*,'  �

+DUGGLVN ���� 3RUW> �@ 3K,G> �@ 7,G> ��@ /XQ> �@ >+,7$&+,@ >23(1���&0@

3RUW>&/��-@ 6HU�> �����@ /'(9�> ����[��)�@

1RWH� 7KLV H[DPSOH GLVSOD\V WKH GHYLFHV IRU WKH UDQJH RI GLVN GULYH QXPEHUV IURP � WR ���

Figure 4.30 Drivescan Subcommand Example

The output of the drivescan subcommand includes:

� Harddisk #:  Shows the hard disk recognized by the Windows® NT/2000 system.

� Port:  Shows the port number on the device adapter recognized by the NT/2000 system.

� Phid:  Shows the bus number on the device adapter port recognized by NT/2000 system.

� Tid :  Shows the target ID of the hard disk(s) on the specified port and bus. For further
information on fibre-to-SCSI address conversion, see Appendix D.

� LUN :  Shows the LU number of the hard disk on the specified port, bus, and TID.

� Port[CLX-Y] :  Shows the port number on the 9900 subsystem.

� Ser#:  Shows the production number (serial number) of the 9900 subsystem.

� LDEV# :  Shows the LDEV ID (hexadecimal) of the specified volume on the 9900.

� HORC:  Shows the HORC attribute (P-VOL, S-VOL or SMPL) of the specified volume.

� HOMRCF :  Shows the HOMRCF attribute (P-VOL, S-VOL, SMPL) and MU number
(0-2) of the specified volume.

� RAIDX[Group ] :  Shows the physical location (frame number-parity group number) of
the specified volume and the RAID level of this parity group.

� SSID:  Shows the SSID of the specified volume.

� CTGID (HORC Async only):  Shows the consistency group ID of the specified volume.
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4.13.3 Portscan Subcommand

The portscan subcommand displays the devices on the specified port(s). Table 4.25 lists and
describes the portscan subcommand parameters. Figure 4.31 shows an example of the portscan
subcommand used as an option of the raidscan command and its output.

Table 4.25 Portscan Subcommand Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH SRUWVFDQ

)RUPDW �[ SRUWVFDQ SRUW����1�

$UJXPHQW SRUW����1�� 6SHFLILHV WKH UDQJH RI SRUW QXPEHUV RQ WKH :LQGRZV�17����� V\VWHP�

UDLGVFDQ �[ SRUWVFDQ SRUW����

3257> �@ ,,' > �@ 6&6, 'HYLFHV

3K,G> �@ 7,G> �@ /XQ> �@ >0$76+,7@ >&'�520 &5���� @ ���&ODLPHG

3K,G> �@ 7,G> �@ /XQ> �@ >+3 @ >&����$ @ ���&ODLPHG

3257> �@ ,,' > �@ 6&6, 'HYLFHV

3K,G> �@ 7,G> �@ /XQ> �@ >+,7$&+, @ >'.���+���:6 @ ���&ODLPHG

3257> �@ ,,' > �@ 6&6, 'HYLFHV

3K,G> �@ 7,G> �@ /XQ> �@ >+,7$&+, @ >23(1�� @ ���&ODLPHG

3K,G> �@ 7,G> �@ /XQ> �@ >+,7$&+, @ >23(1�� @ ���&ODLPHG

3K,G> �@ 7,G> �@ /XQ> �@ >+,7$&+, @ >23(1�� @ ���&ODLPHG

3K,G> �@ 7,G> �@ /XQ> �@ >+,7$&+, @ >������$ @ ���&ODLPHG

1RWH� 7KLV H[DPSOH GLVSOD\V WKH GHYLFHV IRU WKH UDQJH RI SRUWV IURP � WR ���

Figure 4.31 Portscan Subcommand Example

The output of the portscan subcommand includes:

� Port:  Shows the port number on the device adapter recognized by the Windows® system.

� IID :  Shows the initiator ID on the specified device adapter port.

� Phid:  Shows the BUS number on the specified device adapter port.

� Tid :  Shows the target ID of the hard disk(s) on the specified adapter port and bus. For
further information on fibre-to-SCSI address conversion, see Appendix D.

� LUN :  Shows the LU number of each hard disk on the specified device adapter port/bus.
This item shows LDEV# of the partner who becomes a pair in or among the 9900.
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4.13.4 Sync Subcommand

The sync (synchronization) subcommand sends unwritten data remaining on the Windows®

NT/2000 server to the specified device(s) to synchronize the pair(s) before the CCI command
is executed. Table 4.26 lists and describes the sync subcommand parameters.

Caution: The logical and physical devices to be synchronized must be offline to all other
applications. The Sync does not propagate to a drive of the destination which is had a directory
mount on the Windows® 2000 system.

Table 4.26 Sync Subcommand Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH 6\QF

)RUPDW �[ V\QF $� %� &� ���
�[ V\QF DOO
�[ V\QF GULYH����1�

$UJXPHQW $� %� &� 6SHFLILHV WKH ORJLFDO GHYLFHV WKDW \RX ZDQW WR V\QFKURQL]H�

DOO� 6\QFKURQL]HV DOO ORJLFDO GHYLFHV� 7KH ORJLFDO GHYLFH RQ ZKLFK WKH &&, VRIWZDUH LV LQVWDOOHG DQG
WKH ORJLFDO GHYLFH FRQWDLQLQJ WKH :LQGRZV�17����� GLUHFWRU\ DUH H[FOXGHG�

GULYH����1�� 6SHFLILHV WKH UDQJH RI GHYLFHV RQ WKH :LQGRZV�17����� V\VWHP�

The following examples show the sync subcommand used as an option of the pairsplit
command. For the example in Figure 4.32, the data remaining on logical devices C: and D: is
written to disk, all pairs in the specified group are split (status = PSUS), and read/write access
is enabled for all S-VOLs in the specified group.

SDLUVSOLW �[ V\QF &� '� �J RUDGE �UZ

Figure 4.32 Sync Subcommand Example � Pairsplit

For the example in Figure 4.33, the data remaining on physical devices harddisk2 and
harddisk3 is written to disk, all pairs in the specified group are deleted (status = SMPL), which
enables read/write access for all secondary volumes.

SDLUVSOLW �[ V\QF KGLVN� KGLVN� �J RUDGE �6

Figure 4.33 Sync Subcommand Example � Pairsplit -S
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4.13.5 Mount Subcommand

The mount subcommand mounts the specified drive to the specified partition on the specified
hard disk drive. If the mount subcommand is executed without specifying an argument, all
drives which are currently mounted are displayed. Table 4.27 lists and describes the mount
subcommand parameters. Figure 4.34 shows an example of the mount subcommand used as an
option of the pairsplit command and its output.

Caution: The partition on the specified disk drive (hard disk) must be recognized on the
Windows® NT/2000 system. The volume which is had a directory mount is not displayed on
the Windows® 2000 system.

Table 4.27 Mount Subcommand Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH PRXQW

)RUPDW �[ PRXQW
�[ PRXQW GULYH� KGLVN� >SDUWLWLRQ�@

$UJXPHQW GULYH� 6SHFLILHV WKH ORJLFDO GULYH WR EH PRXQWHG�

KGLVN�� 6SHFLILHV KDUG GLVN GULYH �QXPEHU� WR EH PRXQWHG�

SDUWLWLRQ �� 6SHFLILHV WKH SDUWLWLRQ QXPEHU WR EH PRXQWHG� ,I WKH SDUWLWLRQ� LV QRW VSHFLI\LHG� WKH GULYH LV
PRXQWHG DV +DUGGLVN9ROXPH� IRU :LQGRZV� ���� V\VWHPV� $ PRXQW ZD\ RI +DUGGLVN9ROXPH; GRHV
QRW VSHFLI\ D SDUWLWLRQ DV WKH IROORZLQJ� �[ PRXQW &� KG;

SDLUVSOLW �[ PRXQW )� KGLVN� S� �[ PRXQW *� KGLVN� S�
SDLUVSOLW �[ PRXQW

'ULYH )6BQDPH 92/BQDPH 'HYLFH 3DUWLWLRQ ��� 3RUW 3DWK,' 7DUJ /XQ
&� )$7 1XOO +DUGGLVN� 3DUWLWLRQ� ��� � � � �

)� )$7 1XOO +DUGGLVN� 3DUWLWLRQ� ��� � � � �

*� 17)6 1XOO +DUGGLVN� 3DUWLWLRQ� ��� � � � �

=� &')6 1XOO &G5RP� ��� 8QNQRZQ

7KLV H[DPSOH PRXQWV WKH )� GULYH WR SDUWLWLRQ � RQ GLVN GULYH �� DQG PRXQWV WKH *� GULYH WR SDUWLWLRQ � RQ GLVN GULYH ��

Figure 4.34 Mount Subcommand Example for Windows
®

NT

SDLUVSOLW �[ PRXQW )� KGLVN�
SDLUVSOLW �[ PRXQW

'ULYH )6BQDPH 92/BQDPH 'HYLFH 3DUWLWLRQ ��� 3RUW 3DWK,' 7DUJ /XQ

&� 17)6 1XOO +DUGGLVNYROXPH� ��� 8QNQRZQ

)� 17)6 1XOO +DUGGLVNYROXPH� ��� 8QNQRZQ

7KLV H[DPSOH H[HFXWHV PRXQW IURP FRPPDQG RSWLRQ RI WKH SDLUVSOLW� PRXQWLQJ WKH )� GULYH WR WKH KDUGGLVNYROXPH�� DIWHU
PRXQWHG GHYLFHV DUH GLVSOD\HG�

Figure 4.35 Mount Subcommand Example for Windows
®

2000
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The output of the mount subcommand includes:

� Drive:  Shows the logical drive recognized by the Windows® NT/2000 system.

� FS_name:  Shows the name of the file system formatted on the specified drive.

� VOL_name:  Shows the volume label name for the specified drive.

� Device, Partition:  Shows the device name and partition for the specified drive.

� Port,Phid,Tid,Lun :  Shows the port number, path ID (bus), target ID, and LUN for the
specified drive. For further information on fibre-to-SCSI address conversion, see
Appendix D.

4.13.6 Umount Subcommand

The unmount subcommand unmounts the specified logical drive and deletes the drive letter.
Before deleting the drive letter, this subcommand executes sync internally for the specified
logical drive and flashes unwritten data. Table 4.28 lists and describes the unmount
subcommand parameters. Figure 4.36 shows an example of the umount subcommand used as
an option of the pairsplit command.

Caution: The logical drive to be unmounted and the corresponding physical drive must be
closed to all applications.

Table 4.28 Unmount Subcommand Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH XPRXQW

)RUPDW �[ XPRXQW GULYH�

$UJXPHQW GULYH� 6SHFLILHV WKH PRXQWHG ORJLFDO GHYLFH�

SDLUVSOLW �[ XPRXQW )� �[ XPRXQW *� �J RUDGE �UZ

SDLUVSOLW �[ PRXQW

'ULYH )6BQDPH 92/BQDPH 'HYLFH 3DUWLWLRQ ��� 3RUW 3DWK,' 7DUJ /XQ

&� )$7 1XOO +DUGGLVN� 3DUWLWLRQ� ��� � � � �

=� 8QNQRZQ 8QNQRZQ &G5RP� ��� 8QNQRZQ

7KLV H[DPSOH XQPRXQWV WKH )� DQG *� GULYHV� VSOLWV DOO SDLUV LQ WKH VSHFLILHG JURXS �VWDWXV  3686�� HQDEOHV UHDG�ZULWH DFFHVV WR
DOO VHFRQGDU\ YROXPHV LQ WKH VSHFLILHG JURXS� DQG WKHQ GLVSOD\V DOO PRXQWHG GULYHV�

Figure 4.36 Umount Subcommand Example



154 Chapter 4 Performing CCI Operations

4.13.7 Environment Variable Subcommands

If no environment variables are set in the execution environment, the environment variable
subcommand sets or cancels an environment variable within the CCI command. The setenv
subcommand sets the specified environment variable(s). The usetenv subcommand deletes the
specified environment variable(s). The env subcommand command displays the environment
variable(s). The sleep subcommand causes CCI to wait for the specified time. Table 4.29 lists
and describes the environment variable subcommands and their parameters.

Caution: The environment variables must be set before connecting to HORCM, and must be
specified during interactive mode (-z option). Changing an environment variable after a CCI
command execution error is invalid.

Table 4.29 Environment Variable Subcommand Parameters

3DUDPHWHU 9DOXH

&RPPDQG
1DPH

VHWHQY
XVHWHQY
HQY
VOHHS

)RUPDW �[ VHWHQY YDQDPH YDOXH
�[ XVHWHQY YDQDPH
�[ HQY
�[ VOHHS WLPH

$UJXPHQW 9DQDPH� 6SHFLILHV WKH HQYLURQPHQW YDULDEOH WR EH VHW RU FDQFHOHG�

9DOXH� 6SHFLILHV WKH YDOXH RU FKDUDFWHU VWULQJ RI WKH HQYLURQPHQW YDULDEOH WR EH VHW�

7LPH� 6SHFLILHV WKH VOHHS WLPH LQ VHFRQGV�

Figure 4.37 shows an example of the setenv and usetenv subcommands used as an option of
the raidscan command. This example changes from “HORC” to “HOMRCF” an execution
environment of the raidscan command which makes a dialog mode, because of establishing
“HORCC_MRCF” as an environment variable.

UDLGVFDQ>+25&@� �[ VHWHQY +25&&B05&) �

UDLGVFDQ>05&)@�

UDLGVFDQ>05&)@� �[ XVHWHQY +25&&B05&)

UDLGVFDQ>+25&@�

Figure 4.37 Environment Variable Subcommand Examples
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4.14 Inqraid Command Tool

CCI provides the inqraid command tool for confirming the drive connection between the 9900
and host system (HP-UX®, Linux®, and Solaris® systems only). The inqraid command displays
the relation between special file(s) on the HP-UX®/Linux® system and actual physical drive of
9900. Table 4.30 lists and describes the inqraid command and parameters. Figure 4.38 shows
examples of using inqraid and system command to display the connection between special file
of STDIN and actual physical drive of 9900.

Table 4.30 Inqraid Command Parameters

3DUDPHWHU 9DOXH

&RPPDQG 1DPH �+25&0�XVU�ELQ�LQTUDLG

)RUPDW �+25&0�XVU�ELQ�LQTUDLG >�K _ TXLW _ �LQTGXPS _ �I[ _ �ILQG _ �VSHFLDO ILOH! @

2SWLRQV �K� 7KLV RSWLRQ GLVSOD\V +HOS�8VDJH�

TXLW� 7KLV RSWLRQ WHUPLQDWHV IURP ZDLWLQJ 67',1 DQG H[LWV WKLV FRPPDQG�

�LQTGXPS� 7KLV RSWLRQ GLVSOD\V LQIRUPDWLRQ IRU VWDQGDUG LQTXLU\ ZLWK 'XPS ,PDJH RI KH[DGHFLPDO�

�I[� 7KLV RSWLRQ GLVSOD\V WKH /'(9 QXPEHU ZLWK KH[DGHFLPDO�

�ILQG� 7KLV RSWLRQ VHDUFKHV D JURXS RQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH � ORFDO LQVWDQFH� IURP �VSHFLDO ILOH! RI
67',1 E\ XVLQJ SDLUGLVSOD\ FRPPDQG� DQG XVHV WKH IROORZLQJ RSWLRQV RI WKH SDLUGLVSOD\ FRPPDQG WR
GLVSOD\ LWV VWDWH� 7KLV RSWLRQ PXVW EH VSHFLILHG +25&0,167 DV FRPPDQG H[HFXWLRQ HQYLURQPHQW�

)RU +205&)�%&��
SDLUGLVSOD\ �G �6HT�! �/'(9�! � � � �O >�I[@ �!�GHY�QXOO
)RU +25&�&$��
SDLUGLVSOD\ �G �6HT�! �/'(9�! �O >�I[@ �!�GHY�QXOO
1RWH� �6HT�! DQG �/'(9�! DUH LQFOXGHG XVLQJ 6&6, ,QTXLU\ FRPPDQG�

�VSHFLDO ILOH!� 7KLV RSWLRQ LV XVHG WR VSHFLI\ WKH VSHFLDO ILOH QDPH DV DUJXPHQW RI FRPPDQG�

,I QR DUJXPHQW� WKLV FRPPDQG PDNHV PRGH WKDW ZDLW IRU 67',1 ZLWKRXW DUJXPHQW�

5HVWULFWLRQ 7KH VSHFLDO ILOH RI 67',1 RU $UJXPHQW PXVW EH VSHFLILHG IROORZLQJ QDPH�
+3�8;� DQG 6RODULV�� �GHY�UGVN����

/LQX[�� �GHY�VG��� RU �GHY�UG���
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HP-UX® System
� LRVFDQ �IXQ _ JUHS UGVN _ ��LQTUDLG
�GHY�UGVN�F�W�G� �! >+3@ &/��' 6HU  ����� /'(9  � >+3 @ >23(1�� @

+25&  3�92/ +205&)>08��  603/ 08��  603/ 08��  603/@
5$,'�>*URXS �� �@ 66,'  �[���� &7*,'  �

�GHY�UGVN�F�W�G� �! >+3@ &/��' 6HU  ����� /'(9  �� >+3 @ >23(1���&0 @

Linux ® System
� OV �GHY�VG
 _ ��LQTUDLG
�GHY�VGK �! &+12  � 7,'  � /81  �

>+3@ &/��% 6HU  ����� /'(9  �� >+3 @ >23(1�� @
+25&  3�92/ +205&)>08��  603/ 08��  603/ 08��  603/@
5$,'�>*URXS �� �@ 66,'  �[���� &7*,'  �

�GHY�VGL �! &+12  � 7,'  � /81  �
>+3@ &/��% 6HU  ����� /'(9  �� >+3 @ >23(1���&0 @

Solaris® System
� OV �GHY�UGVN�
 _ ��LQTUDLG
�GHY�UGVN�F�W�G� �! >+3@ &/��' 6HU  ����� /'(9  � >+3 @ >23(1�� @

&$  3�92/ %&>08��  603/ 08��  603/ 08��  603/@
5$,'�>*URXS �� �@ 66,'  �[���� &7*,'  �

�GHY�UGVN�F�W�G� �! >+3@ &/��' 6HU  ����� /'(9  �� >+3 @ >23(1���&0 @

Figure 4.38 Inqraid Command Tool Examples

OV �GHY�VG
 _ LQTUDLG �ILQG
�GHY�VGE �! 1R VXFK RQ WKH JURXS

*URXS 3DLU9RO�/�5� �3RUW��7,'�/8��6HT��/'(9��3�6�6WDWXV�)HQFH� 6HT��3�/'(9� 0

RUDGE RUDGHY��/� �&/��1 � �� �� ���� ����603/ ���� ������������ ���� �

�!�GHY�VGF

Figure 4.39 Inqraid: Example of -find Option for Linux
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The output of the inqraid command includes:

� CLX-Y:  Port number.

� Ser:  Serial number.

� LDEV:  LDEV ID.

� HORC:  HORC attribute (PVOL, SVOL, or SMPL) of the volume.

� HOMRCF:  HOMRCF attributes (PVOL/SVOL/SMPL) of the volume for MU#0-2.

� Group:  Array (parity) group ID (physical position of the volume in the 9900/7700E).

� SSID:  Subsystem ID of the volume.

� CTGID:  HORC Async consistency group ID, displayed only for HORC Async volumes.

� CHNO:  Channel number on the device adapter that recognizes the volume. Displayed
only for Linux® systems.

� TID:  Target ID of the volume. Displayed only for Linux® systems. For further information
on fibre-to-SCSI address conversion, see Appendix D.

� LUN:  Logical unit number of the volume. Displayed only for Linux® systems.

Note: The display of Group, SSID, and CTGID  depends on the 9900/7700E microcode level.
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4.15 Synchronizing Command for HORC Asynchronous

More robust systems need to confirm the data consistency between the HORC Async PVol and
SVol. In DB operations (e.g., Oracle), the commit() of DB transaction (see Figure 4.40) is
needed to confirm that a last writing for the commit() on a local site reached to remote site by
using CCI-unique API command. The command is used for the confirmation that required
writing was stored in DFW area of RCU, and it will be able to confirm whether or not a last
writing of just before this command is reached to RCU DFW area.

When a client issued this command, this command is placed on the queue buffer for waiting in
the HORCM daemon as a command request. HORCM get the latest sequence # from MCU
sidefile and the sequence # whose block was transferred and stored in DFW area of RCU with
data consistency, and will compare the latest sequence # of MCU sidefile with the sequence #
of RCU DFW area within the term. HORCM replies return code to this command, when the
write of MCU sidefile was stored in RCU DFW area. In use this function, a client will be able
to confirm that a commit() has been reached to remote site, and also the backup utility on a
remote site will be able to split the cascading HOMRCF volumes (HORCAsync Æ

HORCAsync/HOMRCF ) without splitting for HORC Async.

R/W

re-synchronization

Asynchronous transfer

Process-A

write(1)
.

write(4)
pairsyncwait

Process-B

write(2)
.

write(3)

HA software package

BIT MAPPrimary
volume

PAIR

PSUS / PSUE

BIT MAP

 . . . . . . . . .  5   4   3

FIFO

Primary
volume

BIT MAP Secondary
volume

BIT MAP

 . . . . . . . . . . .   2   1

FIFO

Secondary
volume

 CT group

9900 9900

PSUE PSUE

PAIR

Note:  Write() shows that synchronous
writing or commit() of  DB is used.

sequence #
of MCU sidefile

sequence #
 of RCU  DFW

Figure 4.40 Synchronization for HORC Async
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Table 4.31 lists and describes the pair synchronization waiting command parameters and
returned values. The pairsyncwait command is used to confirm that required writing was stored
in DFW area of RCU, and it will be able to confirm whether or not a last writing of just before
this command is reached to RCU DFW area. This command gets the latest sequence # of MCU
sidefile (PVOL latest sequence # within the CT group ID) and the sequence # of RCU DFW
within the CT group ID which correspond to the <group> or <raw_device> that is specified by
pairsyncwait, and compares MCU with RCU sequence # at that time and at regular interval. If
RCU sequence # is over the value of MCU sequence # within the term that was specified by
pairsysncwait, this command reports the return code 0 with the meaning of completion of
synchronization. The -nowait option shows the latest sequence # (Q-marker) of MCU PVol
and CTGID. The marker is shown in hexadecimal of ten characters.

Note: Specified <group> volume must be PVol with status PAIR. Other cases reply with error
(EX_INVVOL). It is possible to issue pairsysncwait from SVOL side with -m <marker>.

Table 4.31 Pairsyncwait Command Parameters (continues on the next page)

3DUDPHWHU 9DOXH

&RPPDQG 1DPH SDLUV\QFZDLW

)RUPDW SDLUV\QFZDLW ^ �K ° �T ° �] ° �J �JURXS! ° �G �SDLU 9RO! ° �G>J@ �UDZBGHYLFH! >08�@ °
�G>J@ �VHT�! �/'(9�! >08�@ ° �P �PDUNHU! ° �W �WLPHRXW! ° �QRZDLW ° �QRPVJ `

2SWLRQV �K� 'LVSOD\V +HOS�8VDJH DQG YHUVLRQ LQIRUPDWLRQ�

�T� 7HUPLQDWHV WKH LQWHUDFWLYH PRGH DQG H[LWV WKH FRPPDQG�

�] RU �][� 0DNHV WKH UDLGDU FRPPDQG HQWHU WKH LQWHUDFWLYH PRGH� 7KH �][ RSWLRQ JXDUGV SHUIRUPLQJ RI WKH
+25&0 LQ WKH LQWHUDFWLYH PRGH� :KHQ WKLV RSWLRQ GHWHFWV D +25&0 VKXW GRZQ� LQWHUDFWLYH PRGH
WHUPLQDWHV�

�J �JURXS!� 6SHFLILHV D JURXS QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� 7KH FRPPDQG LV H[HFXWHG
IRU WKH VSHFLILHG JURXS XQOHVV WKH �G �SDLU 9RO! RSWLRQ LV VSHFLILHG�

�G �SDLU 9RO!� 6SHFLILHV SDLUHG ORJLFDO YROXPH QDPH GHILQHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH� :KHQ WKLV
RSWLRQ LV VSHFLILHG� WKH FRPPDQG LV H[HFXWHG IRU WKH VSHFLILHG SDLUHG ORJLFDO YROXPH�

�G>J@ �UDZBGHYLFH! >08�@ �+3�8;�� /LQX[�� :LQGRZV�17������ 6RODULV� RQO\�� 6HDUFKHV D JURXS RQ WKH
FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU WKH VSHFLILHG UDZBGHYLFH� ,I WKH VSHFLILHG UDZBGHYLFH LV
IRXQG� WKH FRPPDQG LV H[HFXWHG RQ WKH SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV RSWLRQ LV HIIHFWLYH
ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! � RSWLRQ� ,I WKH VSHFLILHG WKH UDZBGHYLFH LV FRQWDLQHG LQ WZR RU PRUH
JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW JURXS�

�G>J@ �VHT�! �/'(9�! >08�@� 6HDUFKHV D JURXS RQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH �ORFDO LQVWDQFH� IRU
WKH VSHFLILHG /'(9� DQG LI WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WKH JURXS� WKH FRPPDQG LV H[HFXWHG RQ WKH
SDLUHG ORJLFDO YROXPH ��G� RU JURXS ��GJ�� 7KLV RSWLRQ LV HIIHFWLYH ZLWKRXW VSHFLILFDWLRQ RI ��J �JURXS! �
RSWLRQ� ,I WKH VSHFLILHG /'(9 LV FRQWDLQHG LQ WZR RU PRUH JURXSV� WKH FRPPDQG LV H[HFXWHG RQ WKH ILUVW
JURXS� 7KH �VHT �! �/'(9 �! YDOXHV FDQ EH VSHFLILHG LQ KH[DGHFLPDO �E\ DGGLWLRQ RI ��[ �� RU GHFLPDO�

�P �PDUNHU!� 6SHFLILHV WKH VHTXHQFH � RI 0&8 392/� FDOOHG WKH 4�PDUNHU� ,I WKH DSSOLFDWLRQ JHWV 4�
PDUNHU DV WKH UHVXOW RI H[HFXWLRQ RI SDLUV\QFZDLW EHFDXVH RI WLPHRXW RU ��QRZDLW�� WKH DSSOLFDWLRQ FDQ
UHFRQILUP WKH FRPSOHWLRQ RI $V\QF WUDQVIHU E\ XVLQJ SDLUV\VQFZDLW ZLWK 4�PDUNHU� ,I WKH DSSOLFDWLRQ GRHV
QRW VSHFLI\ 4�PDUNHU� &&, XVHV WKH ODWHVW VHTXHQFH � ZKHQ &&, UHFHLYHV SDLUV\VQFZDLW� ,W LV DOVR SRVVLEOH
WR ZDLW IRU WKH FRPSOHWLRQ IURP 69RO VLGH ZLWK WKLV RSWLRQ�
4�0DUNHU IRUPDW�  LLVVVVVVVV� ZKHUH LL  LQFDUQDWLRQ � RI SDLU YROXPH� DQG VVVVVVVV  392/ VHULDO ��

�W �WLPHRXW!� 6SHFLILHV WKH WLPHRXW YDOXH WR ZDLW IRU WKH FRPSOHWLRQ RI 5&8 '): DUHD� 7KH XQLW LV ���
PV� 0&8 JHWV WKH ODWHVW VHTXHQFH � IURP 5&8 DW UHJXODU LQWHUYDO�

�QRZDLW� *HWV WKH ODWHVW VHTXHQFH � RI 0&8 39RO DQG &7*,' ZLWKRXW ZDLWLQJ� :KHQ WKLV RSWLRQ LV
VSHFLILHG� WKH ODWHVW VHTXHQFH � RI 0&8 39RO LV UHSRUWHG LPPHGLDWHO\� DQG �W �WLPHRXW!RSWLRQ LV LJQRUHG�

�QRPVJ� 6XSSUHVVHV PHVVDJHV WR EH GLVSOD\HG ZKHQ WKLV FRPPDQG LV H[HFXWHG IURP D XVHU SURJUDP�
7KLV RSWLRQ PXVW EH VSHFLILHG DW WKH EHJLQQLQJ RI WKH FRPPDQG DUJXPHQWV�
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Table 4.31 Pairsyncwait Command Parameters (continued)

3DUDPHWHU 9DOXH

5HWXUQHG YDOXHV :KHQ WKH �QRZDLW RSWLRQ LV VSHFLILHG�
1RUPDO WHUPLQDWLRQ� �� 7KH VWDWXV LV 12:$,7�
$EQRUPDO WHUPLQDWLRQ� RWKHU WKDQ � WR ���� UHIHU WR WKH H[HFXWLRQ ORJV IRU HUURU GHWDLOV�

:KHQ WKH �QRZDLW RSWLRQ LV QRW VSHFLILHG�
1RUPDO WHUPLQDWLRQ� �� 7KH VWDWXV LV '21( �FRPSOHWLRQ RI V\QFKURQL]DWLRQ��

�� 7KH VWDWLV LV 7,0(287 �WLPHRXW��
�� 7KH VWDWXV LV %52.(1 �4�PDUNHU V\QFKURQL]HG SURFHVV LV UHMHFWHG��
�� 7KH VWDWXV LV &+$1*(' �4�PDUNHU LV LQYDOLG GXH WR UHV\QFKURQL]H��

$EQRUPDO WHUPLQDWLRQ� RWKHU WKDQ � WR ���� UHIHU WR WKH H[HFXWLRQ ORJV IRU HUURU GHWDLOV�

Figure 4.41 shows examples of the pairsyncwait command with and without the -nowait
option. The output of the pairsyncwait command is:

� UnitID :  Unit ID in case of multiple subsystem connection.

� CTGID :  CTGID within Unit ID.

� Q-Marker :  The latest sequence # of MCU PVol (Marker) when the command is received.

� Status:  The status after the execution of command.

� Q-Num:  The number of process queue to wait for synchronization within the CTGID.

� SDLUV\QFZDLW �J RUDGE �QRZDLW ÅÅ �QRZDLW LV VSHFLILHG�

8QLW,' &7*,' 4�0DUNHU 6WDWXV 4�1XP

� � ��������HI 12:$,7 �

� SDLUV\QFZDLW �J RUDGE �W ��� ÅÅ �QRZDLW LV QRW VSHFLILHG�

8QLW,' &7*,' 4�0DUNHU 6WDWXV 4�1XP

� � ��������HI '21( �

� SDLUV\QFZDLW �J RUDGE �W �

8QLW,' &7*,' 4�0DUNHU 6WDWXV 4�1XP

� � ��������HI 7,0(287 �

� SDLUV\QFZDLW �J RUDGE �W ��� �P ��������HI

8QLW,' &7*,' 4�0DUNHU 6WDWXV 4�1XP

� � ��������HI '21( �

� SDLUV\QFZDLW �J RUDGE �W ���

8QLW,' &7*,' 4�0DUNHU 6WDWXV 4�1XP

� � ��������HI %52.(1 �

� SDLUV\QFZDLW �J RUDGE �W ��� �P ��������HI

8QLW,' &7*,' 4�0DUNHU 6WDWXV 4�1XP

� � ��������HI &+$1*(' �

ÉÉ 4 0DUNHU�01003408ef � LV LQYDOLG ZKHQ 392/ ZDV

UH�V\QFKURQL]HG ZKLOH WKLV FRPPDQG LV H[HFXWHG�

Figure 4.41 Pairsyncwait Command Examples
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Chapter 5 Troubleshooting

5.1 General Troubleshooting

If you have a problem with the CCI software, first make sure that the problem is not being
caused by the UNIX®/PC server hardware or software, and try restarting the server. Table 5.1
provides operational notes and restrictions for CCI operations.

For maintenance of HORC/HOMRCF volumes, if a failure occurs, it is important to find the
failure in the paired volumes, recover the volumes, and continue operation in the original
system. When a HORCM, HORC, or HOMRCF failure is detected, the system administrator
should collect the data in the HORC error log file and trace data (all files in the HORCM_LOG
directory), and report the failure to your Hitachi Data Systems representative.

Table 5.1 Operational Notes for CCI Operations (continues on the next page)

&RQGLWLRQ 5HFRPPHQGHG $FWLRQ

6WDUWXS�VKXWGRZQ UHVWULFWLRQV :KHQ WKH VHUYHU VWDUWV XS� WKH VHFRQGDU\ YROXPH PD\ EH XSGDWHG E\ WKH SULPDU\
YROXPH¶V VHUYHU� 7KH VHFRQGDU\ YROXPH PXVW QRW EH PRXQWHG DXWRPDWLFDOO\ LQ WKH
VWDUWXS VHTXHQFH� ,I WKH VHFRQGDU\ YROXPH LV XVHG E\ WKH /90� WKH YROXPH JURXS RI
WKH /90 PXVW EH GHDFWLYDWHG� 7KH VHFRQGDU\ YROXPH PXVW EH PRXQWHG LQ WKH VSOLW
VWDWH RU LQ WKH VLPSOH[ PRGH�

:KHQ WKH VHUYHU VWDUWV XS� WKH VHFRQGDU\ YROXPH FDQ EH DFWLYDWHG ZLWKRXW
FRQILUPLQJ� ZKHQ FDQ EH JXDUDQWHHG WKDW WKH VHFRQGDU\ YROXPH KDV EHHQ 3686
�5�: HQDEOH� RU LQ WKH 603/ VWDWH E\ VHUYHU VKXWGRZQ VHTXHQFH�

+RW VWDQGE\ RSHUDWLRQV +25& FRPPDQGV FDQQRW H[HFXWH KRW VWDQGE\ RSHUDWLRQV EHWZHHQ WKH SULPDU\ DQG
VHFRQGDU\ YROXPHV� 8VH WKH WDNHRYHU FRPPDQG LQWHQGHG IRU WKH +$ FRQILJXUDWLRQ WR
H[HFXWH WKH KRW VWDQGE\ RSHUDWLRQ� ,Q KRW VWDQGE\ RSHUDWLRQ� WZR VHUYHUV DUH XVHG�
DQG WKH DFWLYH �SULPDU\� DQG VWDQGE\ �VHFRQGDU\� VHUYHU SURJUDPV DUH UXQ DOWHUQDWHO\
LQ HDFK VHUYHU LQ FDVH RI IDLOXUH LQ RQH VHUYHU� )ROORZ WKHVH SUHFDXWLRQV�

2SHUDWLRQ DFURVV YROXPHV� 6LQFH HDFK +25& FRPPDQG FDXVHV WKH VHUYHU
VRIWZDUH WR KDQGOH WKH YROXPH E\ YROXPH� D VLQJOH YROXPH VKRXOG QRW EH
SDUWLWLRQHG WR SUHYHQW LW IURP EHLQJ XVHG E\ VRPH VHUYHUV�

8VLQJ /90 DQG +25& WRJHWKHU� :KHQ FRQVWUXFWLQJ WKH /90 RQ WKH SDLUHG
YROXPH LQ WKH PXWXDO KRW VWDQGE\ FRQILJXUDWLRQ� WKH /90 ORJLFDO YROXPHV
PXVW EH FRQVWUXFWHG LQ XQLWV RI YROXPH WR SUHYHQW WKH YROXPHV IURP EHLQJ
PRXQWHG E\ WKH /90�

&RH[LVWHQFH RI /90 PLUURU DQG +25& :KHQ WKH /90 PLUURU DQG +25& YROXPHV DUH XVHG WRJHWKHU� WKH /90 PLUURU
KDQGOHV ZULWH HUURUV DQG FKDQJHV WKH YROXPHV� 7KXV� WKH IHQFH OHYHO RI WKH YROXPHV
XVHG E\ WKH /90 PLUURU PXVW EH VHW WR GDWD�

8VLQJ SDLUHG YROXPH LQ D VLQJOH KRVW :KHQ FRQVWUXFWLQJ SDLUHG YROXPH LQ D VLQJOH KRVW� LW LV QHFHVVDU\ WR DFWLYDWH WZR RU
PRUH &&, LQVWDQFHV� 7R DFWLYDWH WZR RU PRUH &&, LQVWDQFHV� LQVWDQFH QXPEHUV PXVW

EH DVVLJQHG XVLQJ WKH HQYLURQPHQWDO YDULDEOH +25&0,167� 7KH +25&0 DQG
+25&�+205&) FRPPDQGV PXVW SRVVHVV WKLV HQYLURQPHQWDO YDULDEOH� $
FRQILJXUDWLRQ GHILQLWLRQ ILOH DQG D ORJ GLUHFWRU\ PXVW EH VHW IRU HDFK LQVWDQFH� 7KH
FRPPDQG GHYLFH GHVFULEHG LQ WKH FRQILJXUDWLRQ GHILQLWLRQ ILOH PXVW EH HVWDEOLVKHG LQ
D ZD\ WR EH IROORZLQJ HLWKHU HYHU\ LQVWDQFH� ,I XVLQJ D FRPPDQG GHYLFH EHWZHHQ
GLIIHUHQW LQVWDQFHV RQ WKH VDPH 6&6, SRUW� WKH PD[LPXP QXPEHU RI LQVWDQFHV SHU
FRPPDQG GHYLFH LV ��� ,I WKLV QXPEHU LV H[FHHGHG� WKH XVH D GLIIHUHQW 6&6, SDWK IRU
HDFK LQVWDQFH�
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Table 5.1 Operational Notes for CCI Operations (continued)

&RQGLWLRQ 5HFRPPHQGHG $FWLRQ

6KDULQJ YROXPHV LQ D KRW VWDQGE\
FRQILJXUDWLRQ

:KHQ SDLUHG YROXPH LV XVHG IRU WKH GLVN VKDUHG E\ WKH KRVWV LQ KRW VWDQGE\
FRQILJXUDWLRQ XVLQJ +$ VRIWZDUH� XVH WKH SULPDU\ YROXPH DV WKH VKDUHG GLVN DQG
GHVFULEH WKH FRUUHVSRQGLQJ KRVWV XVLQJ WKH SDLUHG YROXPH LQ WKH FRQILJXUDWLRQ
GHILQLWLRQ ILOH DV VKRZQ EHORZ� ,Q WKH +$ FRQILJXUDWLRQ� LI D +25& FRPPDQG LVVXHG
E\ KRVW & IDLOV LQ KRVW % �EHFDXVH KRVW % KDV JRQH GRZQ DQG�RU ,2B(5525 RI WKH
FRPPDQG GHYLFH�� KRVW $ LV FRQQHFWHG DQG WKH FRPPDQG H[HFXWLRQ LV UHWULHG�

Primary
volume

Secondary
volume

Host A Host B

Paired volume

HA
configuration Host C

/LQNDJH ZLWK +$ VRIWZDUH 7KH +25& 0DQDJHU PXVW QRW EH DQ REMHFW RI WKH SURFHVV PRQLWRULQJ E\ WKH +$
VRIWZDUH �FOXVWHU PDQDJHU�� EHFDXVH +25&0 VKRXOG UXQ LQ WKH VDPH OHYHO DV WKH
FOXVWHU PDQDJHU� &RRSHUDWLRQ ZLWK +$ VRIWZDUH LV GRQH E\ DFWLYDWLQJ WKH WDNHRYHU
FRPPDQG IURP WKH VKHOO VFULSW DFWLYDWHG E\ WKH FOXVWHU PDQDJHU LQ XQLWV RI WKH
SDFNDJH VRIWZDUH�

1RWH� &DQQRW XVH D SDLU YROXPH IRU WKH FOXVWHU ORFN GLVN ZKLFK +$ VRIWZDUH XVHV IRU
HOHFWLRQ�

0DLQWHQDQFH 5HVWDUW RI +25&0 LV UHTXLUHG LI WKH ���� FRQILJXUDWLRQ LV FKDQJHG �H�J�� PLFURFRGH
H[FKDQJH� FDFKH PHPRU\ LQVWDOO�GH�LQVWDOO��

+25& RQO\� ,Q FDVH RI DQ HUURU �H�J�� VLQJOH HUURU LQ FDFKH PHPRU\� ZKLFK PDGH WKH
SDLU YROXPH LV DFFRPSDQLHG E\ PDLQWHQDQFH ZRUN� WKH SDLUUHV\QF FRPPDQG RU
SDLUFUHDWH FRPPDQG FDQQRW H[HFXWH FRS\ UHMHFWLRQ�

&RPPDQG GHYLFH (DFK +25&�+205&) FRPPDQG LV H[HFXWHG E\ LVVXLQJ D FRPPDQG WR WKH
FRPPDQG GHYLFH� 7KH +25&�+205&) FRPPDQG LV UHDG RU ZULWWHQ IURP�LQWR WKH
VSHFLILF EORFN DUHD RI WKH FRPPDQG GHYLFH� 7KHUHIRUH� WKH FRPPDQG GHYLFH FDQQRW
EH XVHG E\ WKH XVHU� ,Q DGGLWLRQ� WKLV GHYLFH PXVW QRW EHORQJ WR DQ /90 YROXPH
JURXS� )RU :LQGRZV� V\VWHPV� GR QRW DVVLJQ D GULYH OHWWHU WR WKH FRPPDQG GHYLFH WR
SUHYHQW XWLOL]DWLRQ E\ JHQHUDO XVHUV�

6&6, DOWHUQDWH SDWK UHVWULFWLRQV ,I WKH 3�92/ DQG 6�92/ DUH RQ WKH VDPH VHUYHU� DOWHUQDWH SDWK IURP 3�92/ WR 6�
92/ FDQQRW EH XVHG� 8VH RI 6&6, DOWHUQDWH SDWK WR D YROXPH SDLU LV OLPLWHG WR DPRQJ
SULPDU\ �VHFRQGDU\� YROXPHV� $OWHUQDWH SDWK XVLQJ +LWDFKL 3DWK 0DQDJHU �6DIH 3DWK�
LV OLPLWHG WR SULPDU\ YROXPHV�

+RUFWDNHRYHU �6ZDS�7DNHRYHU� :KHQ H[HFXWLQJ KRUFWDNHRYHU RQ D VWDQGE\ VHUYHU PDQXDOO\� ,�2 RQ WKH DFWLYH VHUYHU
PXVW EH VWRSSHG� :KHQ WKH SDFNDJH VRIWZDUH JRHV IRU D VWDQGE\ VHUYHU D IDLORYHU E\
+$ VRIWZDUH� WKH +$ VRIWZDUH PXVW JXDUDQWHH DQ ,�2 LQVXODWLRQ RI WKH DFWLYH VHUYHU�

+25&0 IDLOXUH WR DFWLYDWH $IWHU D QHZ V\VWHP KDV EHHQ FRQVWUXFWHG� D IDLOXUH WR DFWLYDWH +25&0 PD\ RFFXU
GXH WR LPSURSHU HQYLURQPHQWDO VHWWLQJ DQG�RU FRQILJXUDWLRQ GHILQLWLRQ E\ WKH XVHU�
5HIHU WR WKH +25&0 DFWLYDWLRQ ORJ� DQG FRUUHFW WKH VHWWLQJ�V��
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Table 5.1 Operational Notes for CCI Operations (continued)

&RQGLWLRQ 5HFRPPHQGHG $FWLRQ

$EQRUPDO WHUPLQDWLRQ RI FRPPDQG 5HIHU WR WKH FRPPDQG ORJ ILOH DQG +25&0 ORJ ILOH WR LGHQWLI\ WKH FDXVH RI WKH HUURU� ,I
D FRPPDQG WHUPLQDWHV DEQRUPDOO\ EHFDXVH RI D UHPRWH VHUYHU IDLOXUH� UHFRYHU WKH
VHUYHU IURP WKH IDLOXUH� WKHQ UH�H[HFXWH WKH FRPPDQG� ,I +25&0 KDV VKXW GRZQ�

UHVWDUW +25&0� ,I DQ XQUHFRYHUDEOH HUURU RFFXUV� REWDLQ WKH ORJ ILOHV DQG FRQWDFW WKH
+LWDFKL 'DWD 6\VWHPV 6XSSRUW &HQWHU�

(UURU LQ SDLUHG YROXPH RSHUDWLRQ +25& RQO\� ,I DQ HUURU RFFXUV LQ GXSOLFDWHG ZULWLQJ LQ SDLUHG YROXPHV �L�H�� SDLU
VXVSHQVLRQ�� WKH VHUYHU VRIWZDUH XVLQJ WKH YROXPHV PD\ GHWHFW WKH HUURU E\ PHDQV
RI WKH IHQFH OHYHO RI WKH SDLUHG YROXPH� ,Q VXFK D FDVH� FKHFN WKH HUURU QRWLILFDWLRQ
FRPPDQG RU V\VORJ ILOH WR LGHQWLI\ D IDLOHG SDLUHG YROXPH�

7KH V\VWHP DGPLQLVWUDWRU FDQ FRQILUP WKDW GXSOLFDWHG ZULWLQJ LQ D SDLUHG YROXPH LV
VXVSHQGHG GXH WR D IDLOXUH DQG WKH V\VWHP UXQV LQ UHJUHVVHG VWDWH XVLQJ WKH HUURU
QRWLILFDWLRQ FRPPDQG RI WKH +25&� +25&0 PRQLWRUV IDLOXUHV LQ SDLUHG YROXPHV DW
UHJXODU LQWHUYDOV� :KHQ LW GHWHFWV D IDLOXUH� LW RXWSXWV LW WR WKH KRVW¶V V\VORJ ILOH� 7KXV�
WKH V\VWHP DGPLQLVWUDWRU FDQ GHWHFW WKH IDLOXUH E\ FKHFNLQJ WKH V\VORJ ILOH�
&RQFHUQLQJ WKH RSHUDWLRQ RI WKH ����� WKH IDLOXUH FDQ DOVR EH IRXQG RQ WKH 5HPRWH
&RQVROH 3& �RU 693� SURYLGHG�

,VVXH WKH +25& FRPPDQGV PDQXDOO\ WR WKH LGHQWLILHG IDLOHG SDLUHG YROXPH WR WU\ WR
UHFRYHU LW� ,I WKH VHFRQGDU\ YROXPH LV SURYHG WR EH WKH IDLOHG YROXPH� LVVXH WKH SDLU
UHV\QFKURQL]DWLRQ FRPPDQG WR UHFRYHU LW� ,I WKH SULPDU\ YROXPH IDLOV� GHOHWH WKH
SDLUHG YROXPH �SDLU VSOLWWLQJ VLPSOH[� DQG XVH WKH VHFRQGDU\ YROXPH DV WKH VXEVWLWXWH
YROXPH�
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5.2 Error Reporting

Table 5.2 lists and describes the HORCM system log messages and provides guidelines for
resolving the error conditions. Table 5.3 lists and describes the command error messages and
their return values and also provides guidelines for resolving the error conditions.

Table 5.2 System Log Messages

0HVVDJH ,' &RQGLWLRQ &DXVH 5HFRPPHQGHG $FWLRQ

+25&0B��� 7KH +25&0 ORJ ILOH FDQQRW EH RSHQHG� 7KH ILOH FDQQRW EH FUHDWHG LQ WKH
+25&0 GLUHFWRU\�

&UHDWH VSDFH RQ WKH GLVN RQ ZKLFK WKH
URRW GLUHFWRU\ UHVLGHV�

+25&0B��� 7KH +25&0 WUDFH ILOH FDQQRW EH
RSHQHG�

7KH ILOH FDQQRW EH FUHDWHG LQ WKH
+25&0 GLUHFWRU\�

&UHDWH VSDFH RQ WKH GLVN RQ ZKLFK WKH
URRW GLUHFWRU\ UHVLGHV�

+25&0B��� 7KH +25&0 GDHPRQ SURFHVV FDQQRW
FUHDWH D FKLOG SURFHVV GXH WR DQ HUURU�

+25&0 GDHPRQ DWWHPSWHG WR FUHDWH
PRUH SURFHVVHV WKDQ WKH PD[LPXP
DOORZDEOH QXPEHU�

7HUPLQDWH XQQHFHVVDU\ SURJUDPV RU
GDHPRQ SURFHVVHV UXQQLQJ
VLPXOWDQHRXVO\�

+25&0B��� +25&0 DVVHUWLRQ IDLOHG� UHVXOWLQJ LQ D
IDWDO LQWHUQDO HUURU LQ WKH +25&0�

$Q LQWHUQDO HUURU ZKLFK FRXOG QRW EH
LGHQWLILHG E\ WKH +25&0 RFFXUUHG�

5HVWDUW WKH V\VWHP� DQG FDOO WKH +LWDFKL
'DWD 6\VWHPV VXSSRUW FHQWHU�

+25&0B��� 7KH &&, VRIWZDUH IDLOHG WR FUHDWH WKH
HQG SRLQW IRU UHPRWH FRPPXQLFDWLRQ�

+25&0 IDLOHG WR FUHDWH D VRFNHW� RU DQ
HUURU H[LVWV LQ WKH +25&0 FRQILJXUDWLRQ
ILOH ��+25&0B&21)��

5HIHU WR WKH +25&0 VWDUWXS ORJ WR
LGHQWLI\ WKH FDXVH RI WKH HUURU�

+25&0B��� +25&0 PHPRU\ DOORFDWLRQ IDLOHG� +25&0 PHPRU\ FRXOG QRW EH VHFXUHG� ,QFUHDVH WKH V\VWHP YLUWXDO PHPRU\� RU
FORVH DQ\ XQQHFHVVDU\ SURJUDPV�

+25&0B��� $Q HUURU H[LVWV LQ WKH +25&0 VHWXS ILOH� $Q HUURU H[LVWV LQ WKH +25&0 VHWXS ILOH� 5HIHU WR WKH VWDUWXS ORJ DQG UHVHW WKH
SDUDPHWHUV�

+25&0B��� +25&0 FRQILJXUDWLRQ ILOH SDUDPHWHUV
FRXOG QRW EH UHDG�

$Q HUURU H[LVWV LQ WKH IRUPDW RU
SDUDPHWHUV RI WKH +25&0
FRQILJXUDWLRQ ILOH ��+25&0B&21)��

5HIHU WR WKH +25&0 VWDUWXS ORJ WR
LGHQWLI\ WKH FDXVH RI WKH HUURU�

+25&0B��� +25&�+205&) FRQQHFWLRQ WR WKH &&,
VRIWZDUH IDLOHG�

6\VWHP GHYLFHV DUH LPSURSHUO\
FRQQHFWHG� RU DQ HUURU H[LVWV LQ WKH
+25&0 FRQILJXUDWLRQ ILOH�

5HIHU WR WKH +25&0 VWDUWXS ORJ WR
LGHQWLI\ WKH FDXVH RI WKH HUURU�

+25&0B��� +25&�+205&) DQG WKH &&, VRIWZDUH
FRPPXQLFDWLRQ IDLOV�

$ V\VWHP ,�2 HUURU RFFXUUHG RU DQ HUURU
H[LVWV LQ WKH +25&0 FRQILJXUDWLRQ ILOH
��+25&0B&21)��

5HIHU WR WKH +25&0 VWDUWXS ORJ WR
LGHQWLI\ WKH FDXVH RI WKH HUURU�

+25&0B��� 7KH YROXPH LV VXVSHQGHG� 7KH SDLU VWDWXV ZDV VXVSHQGHG GXH WR
FRGH ;;;;�

&DOO WKH +LWDFKL 'DWD 6\VWHPV VXSSRUW
FHQWHU�

Table 5.3 Command Error Messages

0HVVDJH ,' (UURU 0HVVDJH &RQGLWLRQ 5HFRPPHQGHG $FWLRQ

5HWXUQ

9DOXH

(;B&20(55 &DQ
W &RPPXQLFDWHG
ZLWK +25& 0DQDJHU

7KLV FRPPDQG IDLOHG WR FRPPXQLFDWH
ZLWK WKH &&, VRIWZDUH�

9HULI\ WKDW +25&0 LV UXQQLQJ E\ XVLQJ 81,;�

FRPPDQGV >SV � HI _ JUHS KRUFP@�
���

(;B5(4$5* 5HTXLUHG $UJ OLVW $Q RSWLRQ RU DUJXPHQWV RI DQ RSWLRQ DUH
QRW VXIILFLHQW�

3OHDVH GHVLJQDWH WKH FRUUHFW RSWLRQ XVLQJ WKH
�K RSWLRQ�

���
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Table 5.3 Command Error Messages (continued)

0HVVDJH ,' (UURU 0HVVDJH &RQGLWLRQ 5HFRPPHQGHG $FWLRQ

5HWXUQ

9DOXH

(;B,19$5* ,QYDOLG DUJXPHQW $Q RSWLRQ RU DUJXPHQWV RI DQ RSWLRQ DUH
LQFRUUHFW�

3OHDVH GHVLJQDWH WKH FRUUHFW RSWLRQ XVLQJ WKH
�K RSWLRQ�

���

(;B81:237 8QNQRZQ RSWLRQ 'HVLJQDWHG DQ XQNQRZQ RSWLRQ� 3OHDVH GHVLJQDWH WKH FRUUHFW RSWLRQ XVLQJ WKH
�K RSWLRQ�

���

(;B$77+25 &DQ
W DWWDFKHG WR
+25& 0DQDJHU

&RXOG QRW FRQQHFW ZLWK +25&0� 3OHDVH YHULI\ WKDW +25&0 LV UXQQLQJ DQG�RU
WKDW +25&0,167 LV VHW FRUUHFWO\�

���

(;B$77'%* &DQ
W DWWDFKHG WR D
'HEXJ OD\HU

)DLOHG WR FRPPXQLFDWH ZLWK +25&0� RU
FDQQRW PDNH D ORJ GLUHFWRU\ ILOH�

9HULI\ WKDW +25&0 LV UXQQLQJ E\ XVLQJ 81,;�

FRPPDQGV >SV � HI _ JUHS KRUFP@�
���

(;B,191$0 ,QYDOLG QDPH RI
RSWLRQ

7KH QDPH VSHFLILHG LQ DQ DUJXPHQW RI DQ
RSWLRQ LV QRW DSSURSULDWH�

3OHDVH GHVLJQDWH WKH FRUUHFW RSWLRQ XVLQJ WKH
�K RSWLRQ�

���

(;B237,19 $ VSHFLILHG RSWLRQ LV
LQYDOLG

'HWHFWHG FRQWUDGLFWLRQ LQ LQIRUPDWLRQ
ZKLFK 5$,' UHSRUWHG�

&DOO WKH +LWDFKL 'DWD 6\VWHPV 6XSSRUW &HQWHU� ���

(;B(12(17 1R VXFK GHYLFH RU
JURXS

7KH GHVLJQDWHG GHYLFH RU JURXS QDPH
GRHV QRW H[LVW LQ WKH FRQILJXUDWLRQ ILOH�

9HULI\ WKH GHYLFH RU JURXS QDPH DQG DGG LW WR
WKH FRQILJXUDWLRQ ILOH RI WKH UHPRWH DQG ORFDO
KRVWV�

���

(;B(12'(9 1R VXFK GHYLFH 7KH GHVLJQDWHG GHYLFH QDPH GRHV QRW
H[LVW LQ WKH FRQILJXUDWLRQ ILOH�

9HULI\ WKH GHYLFH QDPH DQG DGG LW WR WKH
FRQILJXUDWLRQ ILOH RI WKH UHPRWH DQG ORFDO KRVWV�

���

(;B(12817 1R VXFK 5$,' XQLW 7KH GHVLJQDWHG 5$,' XQLW ,' GRHV QRW
H[LVW LQ WKH FRQILJXUDWLRQ ILOH�

9HULI\ WKH 5$,' XQLW ,' DQG DGG LW WR WKH
FRQILJXUDWLRQ ILOH RI WKH UHPRWH DQG ORFDO KRVWV�

���

(;B(146(5 8QPDWFKHG 6HULDO�
YV 5$,' XQLW,'

7KH JURXS GHVLJQDWHG E\ +205&)
SDLUFUHDWH GRHV QRW KDYH WKH VDPH 5$,'
XQLW� RU WKH XQLW,' LV QRW LGHQWLFDO WR WKH
XQLW ,' LQ WKH VDPH 5$,' VHULDO� �6HT���

3OHDVH FRQILUP VHULDO� �6HT�� XVLQJ WKH
SDLUGLVSOD\ FRPPDQG� RU FRQILUP VHULDO� �6HT��
RI WKH 5$,' XVLQJ WKH UDLGTU\ �U FRPPDQG

���

(;B(120(0 1RW HQRXJK FRUH ,QVXIILFLHQW PHPRU\ H[LVWV� ,QFUHDVH WKH YLUWXDO PHPRU\ FDSDFLW\ RI WKH
V\VWHP� RU FORVH DQ\ XQQHFHVVDU\ SURJUDPV
DQG�RU GDHPRQ SURFHVVHV�

���

(;B(5$1*( 5HVXOW WRR ODUJH 7ULHG WR XVH DUJXPHQWV IRU DQ RSWLRQ
EH\RQG WKH PD[LPXP DOORZHG� RU D UHVXOW
EH\RQG WKH PD[LPXP ZDV FUHDWHG�

3OHDVH UHIHU WR WKH HUURU PHVVDJH� DQG
GHVLJQDWH DQ DSSURSULDWH YDOXH�

���

(;B(1$0/* )LOH QDPH WRR ORQJ 8QGHILQHG HUURU� &DOO WKH +LWDFKL 'DWD 6\VWHPV 6XSSRUW &HQWHU� ���

(;B(12507 1R UHPRWH KRVW DOLYH
IRU UHPRWH
FRPPDQGV RU UHPRWH
+25&0 PLJKW EH
EORFNHG �VOHHSLQJ� RQ
DQ H[LVWLQJ ,�2

$ WLPHRXW RFFXUUHG RQ UHPRWH
FRPPXQLFDWLRQ� DQG +25& 0DQDJHU
IDLOHG WR UH�H[HFXWH�

3OHDVH FRQILUP WKDW WKH +25& 0DQDJHU LQ WKH
UHPRWH KRVW LV UXQQLQJ� DQG WKHQ LQFUHDVH WKH
YDOXH RI WKH WLPHRXW LQ WKH FRQILJXUDWLRQ ILOH�

���

(;B,1902' ,QYDOLG 5$,'
FRPPDQG PRGH

'HWHFWHG D FRQWUDGLFWLRQ IRU D FRPPDQG� &DOO WKH +LWDFKL 'DWD 6\VWHPV 6XSSRUW &HQWHU� ���

(;B,19&0' ,QYDOLG 5$,'
FRPPDQG

'HWHFWHG D FRQWUDGLFWLRQ IRU D FRPPDQG� &DOO WKH +LWDFKL 'DWD 6\VWHPV 6XSSRUW &HQWHU� ���

(;B(12*53 1R VXFK JURXS 7KH GHVLJQDWHG GHYLFH RU JURXS QDPH
GRHV QRW H[LVW LQ WKH FRQILJXUDWLRQ ILOH� RU
WKH QHWZRUN DGGUHVV IRU UHPRWH
FRPPXQLFDWLRQ GRHV QRW H[LVW�

9HULI\ WKH GHYLFH RU JURXS QDPH DQG DGG LW WR
WKH FRQILJXUDWLRQ ILOH RI WKH UHPRWH DQG ORFDO
KRVWV�

���
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Table 5.3 Command Error Messages (continued)

0HVVDJH ,' (UURU 0HVVDJH &RQGLWLRQ 5HFRPPHQGHG $FWLRQ

5HWXUQ

9DOXH

(;B81:&2' 8QNQRZQ IXQFWLRQ
FRGH

'HWHFWHG D FRQWUDGLFWLRQ IRU D FRPPDQG� &DOO WKH +LWDFKL 'DWD 6\VWHPV 6XSSRUW &HQWHU� ���

(;B&0',2( &RQWURO FRPPDQG
,�2 HUURU

$ UHDG�ZULWH WR WKH FRPPDQG GHYLFH
IDLOHG ZLWK DQ ,�2 HUURU�

5HIHU WR WKH KRVW V\VORJ ILOH� DQG LQYHVWLJDWH
WKH FDXVH RI WKH HUURU� ,I WKH SUREOHP SHUVLVWV�
FDOO WKH +LWDFKL 'DWD 6\VWHPV 6XSSRUW &HQWHU�

���

(;B&0'5-( $Q RUGHU WR WKH
FRQWURO�FRPPDQG
GHYLFH ZDV UHMHFWHG

7KH UHTXHVW WR WKH FRPPDQG GHYLFH
IDLOHG RU ZDV UHMHFWHG�
1RWH� 7KLV HUURU FRGH LV VRPHWLPHV
FDXVHG E\ WKH RSHUDWLQJ V\VWHP DQG
UHSRUWHG DV (;B&0',2( LQVWHDG RI
(;B&0'5-( �VHH QH[W URZ��

9HULI\ +25&�+205&) IXQFWLRQV DUH LQVWDOOHG�
9HULI\ 5&3 DQG /&3 SRUWV DUH VHW RQ WKH 5$,'�
9HULI\ &8 SDWKV KDYH EHHQ HVWDEOLVKHG�
9HULI\ WKDW WKH WDUJHW YROXPH LV DYDLODEOH�

���

(;B&0',2( &RQWURO FRPPDQG ,�2
HUURU RU UHMHFWHG

$ UHDG�ZULWH WR WKH FRPPDQG GHYLFH
IDLOHG ZLWK DQ ,�2 HUURU RU ZDV UHMHFWHG�

5HIHU WR WKH KRVW V\VORJ ILOH� DQG LQYHVWLJDWH
WKH FDXVH RI WKH HUURU� ,I WKH FDXVH LV �,OOHJDO
5HTXHVW��[���� 6HQVH .H\� SOHDVH FRQILUP WKH
IROORZLQJ LWHPV� ,I WKH SUREOHP SHUVLVWV� FDOO WKH
+LWDFKL 'DWD 6\VWHPV 6XSSRUW &HQWHU�

9HULI\ +25&�+205&) IXQFWLRQV DUH LQVWDOOHG�
9HULI\ 5&3 DQG /&3 SRUWV DUH VHW RQ WKH 5$,'�
9HULI\ &8 SDWKV KDYH EHHQ HVWDEOLVKHG�
9HULI\ WKDW WKH WDUJHW YROXPH LV DYDLODEOH

���

(;B(1492/ 8QPDWFKHG YROXPH
VWDWXV ZLWKLQ WKH
JURXS

7KH YROXPH DWWULEXWH RU WKH IHQFH OHYHO
ZLWKLQ D JURXS LV QRW LGHQWLFDO�

&RQILUP VWDWXV XVLQJ WKH SDLUGLVSOD\ FRPPDQG�
0DNH VXUH DOO YROXPHV LQ WKH JURXS KDYH WKH
VDPH IHQFH OHYHO DQG YROXPH DWWULEXWHV�

���

(;B(92/&( 3DLU 9ROXPH
FRPELQDWLRQ HUURU

&RPELQDWLRQ RI D YROXPH LV XQVXLWDEOH
EHWZHHQ WKH UHPRWH DQG ORFDO KRVW�

&RQILUP YROXPH VWDWXV XVLQJ WKH SDLUGLVSOD\
FRPPDQG� DQG FKDQJH WKH FRPELQDWLRQ RI
YROXPHV SURSHUO\�

���

(;B(:686( 3DLU VXVSHQGHG DW
:$,7 VWDWH

'HWHFWHG D VXVSHQGHG VWDWXV �368(� IRU
WKH SDLUHG YROXPH� EHIRUH LW PDGH LW WR WKH
GHVLJQDWHG VWDWXV�

3OHDVH LVVXH WKH SDLUUHV\QF FRPPDQG
PDQXDOO\ WR WKH LGHQWLILHG IDLOHG SDLUHG YROXPH
WR WU\ WR UHFRYHU LW� ,I WKH WURXEOH SHUVLVWV� FDOO
WKH +LWDFKL 'DWD 6\VWHPV 6XSSRUW &HQWHU�

���

(;B(:6727 7LPHRXW ZDLWLQJ IRU
VSHFLILHG VWDWXV

'HWHFWHG D WLPH RXW� EHIRUH LW PDGH LW WR
WKH GHVLJQDWHG VWDWXV�

3OHDVH LQFUHDVH WKH YDOXH RI WKH WLPHRXW XVLQJ
WKH �W RSWLRQ�

���

(;B(:6/72 7LPHRXW ZDLWLQJ IRU
VSHFLILHG VWDWXV RQ
WKH ORFDO KRVW

7LPHRXW HUURU EHFDXVH WKH UHPRWH GLG QRW
QRWLI\ DERXW H[SHFWHG VWDWXV LQ WLPH�

3OHDVH FRQILUP WKDW +25& 0DQDJHU RQ WKH
UHPRWH KRVW LV UXQQLQJ�

���

(;B(67021 +25&0 0RQLWRU
VWRSSHG

+25& 0DQDJHU PRQLWRULQJ ZDV UHIXVHG� 3OHDVH FRQILUP WKH YDOXH RI ³SROO´ LQ WKH
FRQILJXUDWLRQ ILOH�

���

(;B81:&0' 8QNQRZQ FRPPDQG $Q XQNQRZQ FRPPDQG ZDV DWWHPSWHG� 3OHDVH FRQILUP WKH FRPPDQG QDPH� ���

(;B,1&67* ,QFRQVLVWHQW VWDWXV LQ
JURXS

7KH SDLU VWDWXV RI D YROXPH ZLWKLQ D
JURXS LV QRW LGHQWLFDO WR WKH VWDWXV RI WKH
RWKHU YROXPHV LQ WKH JURXS�

3OHDVH FRQILUP WKH SDLU VWDWXV XVLQJ WKH
SDLUGLVSOD\ FRPPDQG�

���

(;B,19673 ,QYDOLG SDLU VWDWXV 7KH SDLU VWDWXV RI WKH WDUJHW YROXPH LV QRW
DSSURSULDWH�

3OHDVH FRQILUP WKH SDLU VWDWXV XVLQJ WKH
SDLUGLVSOD\ FRPPDQG�

���

(;B,1992/ ,QYDOLG YROXPH VWDWXV 7KH YROXPH VWDWXV RI WKH WDUJHW YROXPH LV
QRW DSSURSULDWH�

3OHDVH FRQILUP WKH SDLU VWDWXV XVLQJ WKH
SDLUGLVSOD\ �O FRPPDQG�

���
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Table 5.3 Command Error Messages (continued)

0HVVDJH ,' (UURU 0HVVDJH &RQGLWLRQ 5HFRPPHQGHG $FWLRQ

5HWXUQ

9DOXH

(;B,19081 ,QYDOLG PX� ZLWK
+25& RU +205&)

7KH 08� RI WKH YROXPH WR EH RSHUDWHG LV
QRW DSSURSULDWH�

3OHDVH FRQILUP WKH 08� IRU WKH VSHFLILHG JURXS
XVLQJ WKH SDLUGLVSOD\ FRPPDQG� 08����
FDQQRW EH XVHG IRU +25&� DQG 08 ���� PXVW
EH 3�9RO IRU +205&)�

���

(;B(1/'(9 1R VXFK /'(9 ZLWKLQ
WKH 5$,'

$ GHYLFH GHILQHG LQ WKH FRQILJXUDWLRQ ILOH
GRHV QRW KDYH D PDSSLQJ WR D UHDO /81
DQG 7DUJHW ,' ZLWKLQ WKH 5$,'�

3OHDVH FRQILUP WKDW WKH 3RUW� 7DUJHW ,'� /81
DUH GHILQHG FRUUHFWO\ XQGHU +25&0B'(9 LQ
WKH FRQILJXUDWLRQ ILOH�

���

(;B,195&' ,QYDOLG UHWXUQ FRGH :URQJ UHWXUQ FRGH� &DOO WKH +LWDFKL 'DWD 6\VWHPV 6XSSRUW &HQWHU� ���

(;B92/&85 6�9RO FXUUHQF\ HUURU &XUUHQF\ FKHFN HUURU IRU 6�92/� &DQQRW
JXDUDQWHH LGHQWLFDO GDWD RQ 6�92/�

&KHFN WKH YROXPH OLVW WR VHH LI DQ RSHUDWLRQ
ZDV GLUHFWHG WR WKH ZURQJ 6�92/�

���

(;B92/&8( /RFDO YROXPH
FXUUHQF\ HUURU

7KH YROXPH VSHFLILHG ZLWK WKH 692/�
WDNHRYHU FRPPDQG LV QRW WKH VDPH DV
WKH 3�92/�

3OHDVH FRQILUP WKH SDLU VWDWXV RI WKH ORFDO
YROXPH�

���

(;B92/&5( /RFDO DQG UHPRWH YRO�
FXUUHQF\ HUURU

7KH FRPELQDWLRQ RI WKH YROXPHV VSHFLILHG
ZLWK 6ZDS�WDNHRYHU LV XQVXLWDEOH�

3OHDVH FRQILUP WKH SDLU VWDWXV RI UHPRWH DQG
ORFDO YROXPHV XVLQJ WKH SDLUGLVSOD\ FRPPDQG�

���

(;B81:(55 8QNQRZQ HUURU FRGH� :URQJ HUURU FRGH� &DOO WKH +LWDFKL 'DWD 6\VWHPV 6XSSRUW &HQWHU� ��

(;B(12&7* 1RW HQRXJK &7
JURXSV LQ WKH 5$,'

&7*,' FRXOG QRW EH UHJLVWHUHG GXH WR
EHLQJ EH\RQG WKH PD[LPXP QXPEHU RI
&7 JURXSV ���>��@� ZKHQ PDNLQJ D
+25& $V\QF YROXPH�

&KRRVH DQ H[LVWLQJ &7*,' �XVH SDLUYROFKN WR
GLVSOD\ &7*,'V�� 8VH WKH µ�I DV\QF �&7*,'!¶
RSWLRQ RI WKH SDLUFUHDWH FRPPDQG WR IRUFH WKH
SDLU LQWR D SUH�H[LVWLQJ &7*,'�

���

(;B(;7&7* ([WHQGHG &7 JURXS
DFURVV 5$,'V

$ +25& $V\QF YROXPH LV GHILQHG LQ WKH
FRQILJXUDWLRQ ILOH �+25&0B&21)� DV D
JURXS WKDW H[WHQGV DFURVV 5$,'V�

3OHDVH FRQILUP WKH VHULDO � RI WKH YROXPHV E\
XVLQJ WKH SDLUGLVSOD\ FRPPDQG WR YHULI\ WKDW
WKH &7 JURXS LV FRQWDLQHG FRPSOHWHO\ ZLWKLQ
RQH 5$,'�

���

(;B(1;&7* 1R &7 JURXSV OHIW IRU
23(1 9RO XVH�

$Q DYDLODEOH &7 JURXS IRU 23(1 9ROXPH
GRHV QRW H[LVW IRU +25& $V\QF�

3OHDVH FRQILUP ZKHWKHU DOO &7 JURXSV DUH
DOUHDG\ XVHG E\ PDLQIUDPH +5& YROXPHV�

���

(;B(14&7* 8QPDWFKHG &7*,'
ZLWKLQ WKH JURXS

7KH &7 JURXS UHIUHQFHV ZLWKLQ D JURXS GR
QRW KDYH DQ LGHQWLFDO &7*,'�

3OHDVH FRQILUP WKH &7*,' XVLQJ WKH SDLUYROFKN
FRPPDQG DQG�RU FRQILUP WKDW JURXS UHIHUHQFHV
ZLWKLQ WKH FRQILJXUDWLRQ ILOH �+25&0B&21)�
UHIHU WR WKH VDPH &7 JURXS�

���
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5.3 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

CM Cluster Manager
CU control unit
CVS Custom Volume Size (also called Virtual LUN)

DCR Dynamic Cache Residency (also called FlashAccess)

ESCON® Enterprise System Connection (IBM trademark for optical channels)

fd floppy disk

HA high availability
HACMP High Availability Cluster Multiprocessing
hdisk hard disk
HMDE Hitachi Multiplatform Data Exchange
HMRCF Hitachi Multiple RAID Coupling Feature (ShadowImage for S/390® data)
HOMRCF Hitachi Open Multiple RAID Coupling Feature (Open ShadowImage)
HORC Hitachi Open Remote Copy
HORCM HORC Manager
HRC Hitachi Remote Copy

INST instance number
I/O input / output

LDEV logical device
LU logical unit
LUN logical unit number
LVM logical volume manager

MCU main control unit (HORC only)
MU mirrored unit

PC personal computer system
P-VOL primary volume

RCU remote control unit (HORC only)

SCSI small computer system interface
S-VOL secondary volume
SVP service processor

TID target ID
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Appendix B Maintenance Logs and Tracing Functions

B.1 Log Files

The CCI software (HORCM) and HORC/HOMRCF commands maintain internal logs and
traces which can be used to identify the causes of errors and keep records of the status
transition history of paired volumes. Figure B.1 shows the CCI logs and traces.

HORCM logs are classified into start-up logs and execution logs. The start-up logs contain
data on errors which occur before the HORCM becomes ready to provide services. Thus, if the
HORCM fails to start up due to improper environment setting, users should refer to the start-up
logs to resolve the problem. The HORCM execution logs (error log, trace, and core files)
contain data on errors which are caused by software or hardware problems. These logs contain
internal error data which does not apply to any user settings, and so users do not need to refer
to the HORCM execution logs. When an error occurs in execution of a command, data on the
error is collected in the command log file. Users may refer to the command log file if a
command execution error occurs.

Command

Command log
file

Command execution environment

HORCM

HORCM
start-up logs

HORCM
logs

HORCM
traces

Command
traces

HORCM
core

Command
core

HORCM execution environment

Log directoryLog directory

Command Command

Figure B.1 Logs and Traces
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The start-up log, error log, trace, and core files are stored as shown in Table B.1. The user
should specify the directories for the HORCM and command log files using the
HORCM_LOG and HORCC_LOG environmental variables as shown in Table B.2. If it is not
possible to create the log files, or if an error occurs before the log files are created, the error
logs are output in the system log file. If the HORCM activation fails, the system administrator
should check the system log file, identify the error cause, and take the proper action. Chapter 5
lists and describes the messages output to the system log file and provides recommended
actions for resolving the error conditions. The system log file for UNIX®-based systems is the
syslog file. The system log file for Windows®-based systems is the event log file.

Table B.1 Log Files

)LOH 81,;��EDVHG 6\VWHPV :LQGRZV��EDVHG 6\VWHPV

6WDUW�XS ORJ +25&0 VWDUW�XS ORJ�
�+25&0B/2*�KRUFPB+267�ORJ

&RPPDQG ORJ� �+25&&B/2*�KRUFFB+267�ORJ

+25&0 VWDUW�XS ORJ�
�+25&0B/2*?KRUFPB+267BORJ�W[W

&RPPDQG ORJ� �+25&&B/2*?KRUFFB+267BORJ�W[W

(UURU ORJ +25&0 HUURU ORJ�
�+25&0B/2*�KRUFPORJB+267�KRUFP�ORJ

+25&0 HUURU ORJ�
�+25&0B/2*?KRUFPORJB+267?KRUFPBORJ�W[W

7UDFH +25&0 WUDFH�
�+25&0B/2*�KRUFPORJB+267�KRUFPB3,'�WUF

&RPPDQG WUDFH�
�+25&0B/2*�KRUFPORJB+267�KRUFFB3,'�WUF

+25&0 WUDFH�
�+25&0B/2*?KRUFPORJB+267?KRUFPB3,'BWUF�W[W

&RPPDQG WUDFH�
�+25&0B/2*?KRUFPORJB+267?KRUFFB3,'BWUF�W[W

&RUH +25&0 FRUH�
�+25&0B/2*�FRUHB+267B3,'�FRUH

&RPPDQG FRUH�
�+25&0B/2*�FRUHB+267B3,'�FRUH

+25&0 FRUH� �+25&0B/2*?FRUHB+267B3,'?FRUH

&RPPDQG FRUH�
�+25&0B/2*?FRUHB+267B3,'?FRUH

1RWH� +267 GHQRWHV WKH KRVW QDPH RI WKH FRUUHVSRQGLQJ PDFKLQH� 3,' GHQRWHV WKH SURFHVV ,' RI WKDW PDFKLQH�

The location of the directory which contains the log file depends on the user’s command
execution environment and the HORCM execution environment. The command trace file and
core file reside together under the directory specified in the HORCM execution environment.
A directory specified using the environmental variable HORCM_LOG is used as the log
directory in the HORCM execution environment. If no directory is specified, the directory
/tmp is used. A directory specified using the environmental variable HORCC_LOG is used as
the log directory in the command execution environment. If no directory is specified, the
directory /HORCM/log*  is used (* = instance number). A nonexistent directory may be
specified as a log directory using the environmental variable.
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Table B.2 Log Directories

'LUHFWRU\ 1DPH 'HILQLWLRQ

�+25&0 /2* $ GLUHFWRU\ VSHFLILHG XVLQJ WKH HQYLURQPHQWDO YDULDEOH +25&0B/2*� 7KH +25&0 ORJ ILOH� WUDFH ILOH� DQG
FRUH ILOH DV ZHOO DV WKH FRPPDQG WUDFH ILOH DQG FRUH ILOH DUH VWRUHG LQ WKLV GLUHFWRU\� ,I QR HQYLURQPHQWDO
YDULDEOH LV VSHFLILHG� ³�+25&0�ORJ�FXUORJ´ LV XVHG�

�+25&& /2* $ GLUHFWRU\ VSHFLILHG XVLQJ WKH HQYLURQPHQWDO YDULDEOH +25&&B/2*� 7KH FRPPDQG ORJ ILOH LV VWRUHG LQ WKLV
GLUHFWRU\� ,I QR HQYLURQPHQWDO YDULDEOH LV VSHFLILHG� WKH GLUHFWRU\ ³�+25&0�ORJ
´ LV XVHG �
 LV WKH LQVWDQFH
QXPEHU�� :KLOH WKH +25&0 LV UXQQLQJ� WKH ORJ ILOHV DUH VWRUHG LQ WKH �+25&0B/2* GLUHFWRU\ VKRZQ LQ
�D�� :KHQ WKH +25&0 VWDUWV XS� WKH ORJ ILOHV FUHDWHG LQ WKH RSHUDWLRQ DUH VWRUHG DXWRPDWLFDOO\ LQ WKH
�+25&0B/2*6 GLUHFWRU\ VKRZQ LQ �E��

D� +25&0 ORJ ILOH GLUHFWRU\ LQ RSHUDWLRQ
�+25&0B/2*  �+25&0�ORJ
�FXUORJ �
 LV LQVWDQFH QXPEHU�

E� +25&0 ORJ ILOH GLUHFWRU\ IRU DXWRPDWLF VWRULQJ
�+25&0B/2*6  �+25&0�ORJ
�WPSORJ �
 LV LQVWDQFH QXPEHU�

B.2 Trace Files

The command trace file is used for maintenance aiming at troubleshooting.  It is not created
normally. If a cause of an error cannot be identified by means of the log file, the environmental
variables or trace control commands with trace control parameters are issued to start tracing
and the trace file is created.  The trace control parameters consist of the trace level, file size,
mode, etc. More detailed tracing is enabled by increasing the trace level. Tracing is made in
wraparound within the range of the file size. The HORCM makes the trace file according to the
trace level specified in the HORCM start-up shell script set to activate the HORCM.

B.3 Trace Control Command

The trace control command (one of the HORCM control commands) sets or changes the trace
control parameters. This command is used for troubleshooting and maintenance. If no trace
control parameters can be specified using the environmental variables in the user’s command
execution environment, it is possible to change the trace control parameters into the global
parameters using this command. Table B.3 lists and describes the parameters of the trace
control command.

Table B.3 Trace Command Parameters

3DUDPHWHU )XQFWLRQ

7UDFH OHYHO SDUDPHWHU 6SHFLILHV WKH WUDFH OHYHO� UDQJH  � WR ���

7UDFH VL]H SDUDPHWHU 6SHFLILHV WKH WUDFH ILOH VL]H LQ N%�

7UDFH PRGH SDUDPHWHU 6SHFLILHV WKH EXIIHU PRGH RU QRQ�EXIIHU PRGH IRU ZULWLQJ GDWD LQ WKH WUDFH ILOH�

7UDFH W\SH SDUDPHWHU 6SHFLILHV WKH WUDFH W\SH GHILQHG LQWHUQDOO\�

7UDFH FKDQJH LQVWUXFWLRQ 6SHFLILHV HLWKHU WKH FRPPDQG RU WKH +25&0 �&&, LQVWDQFH� IRU ZKLFK WKH WUDFH FRQWURO
SDUDPHWHUV DUH FKDQJHG�
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Appendix C Updating and De-Installing CCI

C.1 UNIX
®

De-Installation

After verifying that the CCI software is not running, you can de-install the CCI software. If the
CCI software is still running when you want to de-install, shut down the CCI software using
the horcmshutdown.sh command to ensure a normal end to all HORC/HOMRCF functions.

Caution: Before de-installing the CCI software, make sure that all device pairs are in simplex
status.

To deinstall the CCI software from a root directory (see Figure C.1):  issue the uninstall
command, go to the root directory, and delete the HORCM directory.

To deinstall the CCI software from a non-root directory (see Figure C.2):  issue the uninstall
command, go to the root directory, delete the HORCM link, and delete the HORCM directory.

��+25&0�KRUFPXQLQVWDOO�VK Í ,VVXH WKH GH�LQVWDOO FRPPDQG�

�FG � Í &KDQJH GLUHFWRULHV�

�UP �UI �+25&0 Í 'HOHWH WKH &&, GLUHFWRU\�

Figure C.1 Deinstalling the CCI Software from a Root Directory

��+25&0�KRUFPXQLQVWDOO�VK Í ,VVXH WKH GH�LQVWDOO FRPPDQG�

�FG � Í &KDQJH GLUHFWRULHV�

�UP �+25&0 Í 'HOHWH WKH &&, OLQN�

�UP �UI �QRQ�URRWBGLUHFWRU\BQDPH�+25&0 Í 'HOHWH WKH &&, GLUHFWRU\�

Figure C.2 Deinstalling the CCI Software from a Non-Root Directory

C.2 Upgrading UNIX
®

CCI Software

After verifying that CCI is not running, you can upgrade the CCI software. If CCI is still
running when you want to upgrade software versions, shut down the CCI software using the
horcmshutdown.sh command to ensure a normal end to all HORC/HOMRCF functions. To
upgrade the CCI software in a UNIX® environment follow the installation instructions
provided in Chapter 3.
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C.3 Windows
®

NT/2000 De-Installation

After verifying that the CCI software is not running, you can de-install the CCI software. If the
CCI software is still running when you want to de-install, shut down the CCI software using
the horcmshutdown command to ensure a normal end to all HORC/HOMRCF functions.

Caution: Before de-installing the CCI software, make sure that all device pairs are in simplex
mode.

To de-install the CCI software :

1. On the Control  panel select the Add/Remove programs option.

2. When the Add/Remove Program Properties panel opens, choose the Install/Uninstall tab
and select CCI/HORC  from the program products list.

3. Click Add/Remove to remove the CCI software.

C.4 Upgrading Windows
®

NT/2000 CCI Software

After verifying that the CCI software is not running, you can upgrade the CCI software. If the
CCI software is still running when you want to upgrade software versions, shut down the CCI
software using the horcmshutdown command to ensure a normal end to all HORC/HOMRCF
functions. To upgrade the CCI software:

1. On the Control  panel select the Add/Remove programs option.

2. When the Add/Remove Program Properties panel opens, choose the Install/Uninstall tab
and select CCI/HORC from the program products list.

3. Click Add/Remove to remove the CCI software.

4. Insert the program product cd or floppy disk into the server and on the Start menu choose
the Run command.

5. The Run window opens, enter A:\Setup.exe (where A: is floppy or CD drive) in the Open
pull down list box.

6. An InstallShield will open. Follow the on screen instructions to install the CCI software.

7. Reboot the Windows® NT/2000 server and verify that the correct version of the CCI
software is running on your system by executing the UDLGTU\ �K command.
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Appendix D Fibre-to-SCSI Address Conversion

Fibre-channel physical addresses are converted to SCSI target IDs (TIDs) using a conversion
table. Table D.1 shows the current limits for SCSI TIDs on various operating systems.

Table D.1 Limits for Target IDs

+3�8;� DQG RWKHU 6\VWHPV 6RODULV� 6\VWHPV :LQGRZV� 6\VWHPV

3RUW 7,' /81 7,' /81 7,' /81

)LEUH � WR �� � WR ��� � WR ��� � WR ��� � WR �� � WR ���

6&6, � WR �� � WR � � WR �� � WR � � WR �� � WR �

Figure D.1 shows an example of using the raidscan command to display the TID and LUN of
Harddisk6 (HP® system). Note: You must start HORCM without the descriptions of
HORCM_DEV or HORCM_INST in the configuration definition file because of the unknown
target IDs and LUNs.
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Figure D.1 Using Raidscan to Display TID and LUN for Fibre-Channel Devices

In this case, the target ID indicated by the raidscan command must be used in the configuration
definition file. This can be accomplished using either of the following two methods:

� Using default conversion table. The TID# and LU# indicated by the raidscan command
are used in the HORCM configuration definition file.

� Changing default conversion table. The HORCMFCTBL environmental variable enables
you to change the default conversion table as shown in Figure D.2.
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Figure D.2 Using HORCMFCTBL to Change the Default Fibre Conversion Table

Tables D.2, D.3, and D.4 show the fibre address conversion tables:
Table number 0 = HP-UX® systems
Table number 1 = Solaris® systems
Table number 2 = Windows® NT/2000 systems

Note: If the TID displayed on the system is different than the TID indicated in the fibre address
conversion table, you must use the TID (and LU#) returned by the raidscan command to
specify the device(s).

Note: The conversion table for Windows® NT/2000 is based on the Emulex driver. If a different
fibre-channel adapter is used, the target ID indicated by the raidscan command may be
different than the target ID indicated by the Windows® NT/2000 system.
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Table D.2 Fibre Address Conversion Table for HP-UX
®

Systems (Table 0)
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Table D.3 Fibre Address Conversion Table for Solaris
®

Systems (Table 1)
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Table D.4 Fibre Address Conversion Table for Windows
®

NT/2000 Systems (Table 2)
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