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Preface

The Hitachi Open Remote Copy User’s Guide describes and provides instructions for
performing Hitachi Open Remote Copy (HORC) operations on the Hitachi Lightning 9900™
subsystem. This document assumes that:

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

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

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

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

For further information on the Lightning 9900™ subsystem, please contact your Hitachi Data
Systems account team, or visit Hitachi Data Systems online at http://www.hds.com.

Note: The term “9900” refers to the entire Hitachi Lightning 9900™ subsystem family, unless
otherwise noted. Please refer to the Hitachi Lightning 9900™ User and Reference Guide (MK-
90RD008) for further information on the 9900 disk array subsystems, or contact your Hitachi
Data Systems account team.

Note: This document does not cover Hitachi Remote Copy (HRC) operations for S/390® data.
For information and instructions on performing HRC operations for S/390 data, please refer to
the Hitachi Remote Copy (HRC) User and Reference Guide (MK-90RD009).
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Chapter 1 Overview of Hitachi Copy Solutions

1.1 Hitachi Remote Copy (HRC) & Hitachi Open Remote Copy (HORC)

The Hitachi Remote Copy (HRC) and Hitachi Open Remote Copy (HORC) features enable
you to create and maintain duplicate copies of all user data stored on the Hitachi Lightning
9900™ subsystem for data duplication, backup, and disaster recovery purposes. HRC and
HORC provide synchronous and asynchronous copy modes to accommodate a wide variety of
user requirements and data copy/movement scenarios. HRC is used for S/390® data, and
HORC is used for UNIX®-based and PC server data. HRC/HORC is a key component of the
Hitachi Data Systems CARE Copy suite solution (see section 1.2).

This document describes and provides instructions for performing HORC operations using the
9900 Remote Console PC. The licensed HORC software for the Remote Console PC displays
detailed HORC information and allows you to perform all HORC operations. The Remote
Console PC is attached to and communicates directly with the 9900 subsystems via the 9900-
internal local-area network (LAN). In the event of a system failure or disaster at the primary
(main) site, the HORC software also simplifies and expedites disaster recovery procedures.

HORC operations are nondisruptive and allow the primary (main) volume of each HORC
volume pair to remain online to all hosts for both read and write I/O operations. Once
established, HORC operations continue unattended to provide continuous, real-time data
backup. HORC operations can be performed across distances of up to 43 km (27 miles) using
standard ESCON® support. Long-distance solutions are provided, based on user requirements
and workload characteristics, using approved channel extenders and communication lines.

HORC operations can be performed in conjunction with Open ShadowImage operations (see
section 1.3) to provide multiple internal copies of HORC volumes. HORC also supports the
LU Size Expansion (LUSE), Virtual LUN (also called Custom Volume Size, CVS), and
FlashAccess (also called Dynamic Cache Residency, DCR) features of the 9900 subsystem,
ensuring that all user data can be protected by remote copy operations. See section 3.6 for
further information on combining HORC with these and other data management features.

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

This document does not cover HRC operations for S/390® data. For information and
instructions on performing HRC operations, please refer to the Hitachi Lightning 9900™
Hitachi Remote Copy (HRC) User and Reference Guide.

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

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

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

1.3 Hitachi ShadowImage and Open ShadowImage

The Hitachi ShadowImage and Open ShadowImage data duplication features enable you to set
up and maintain multiple copies of logical volumes within the same Lightning 9900™
subsystem. Open ShadowImage operations for UNIX®/PC server-based data are performed
using the licensed Hitachi Open Multi-RAID Coupling Feature (HOMRCF) software on the
9900 Remote Console PC, or the Hitachi Command Control Interface (CCI) software on the
UNIX®/PC server host. ShadowImage operations for S/390® data are performed using the
Hitachi Multi-RAID Coupling Feature (HMRCF) remote console software, and can also be
managed via TSO and/or ICKDSF commands.

The RAID-protected ShadowImage duplicates are created within the same 9900 subsystem at
hardware speeds. ShadowImage can be used in conjunction with HRC/HORC to maintain
multiple copies of critical data at your primary and/or secondary (remote) sites. The CARE
Copy suite includes both HRC/HORC and ShadowImage for maximum flexibility in data
backup and duplication activities. See section 3.6.1 for further information on combining
HORC and Open ShadowImage operations.

This user’s guide does not cover ShadowImage operations. For information and instructions on
performing ShadowImage operations, please refer to the Hitachi Lightning 9900™ Open
ShadowImage (HOMRCF) User’s Guide or the Hitachi Lightning 9900™ ShadowImage
(HMRCF) User’s Guide, or contact your Hitachi Data Systems account team.

1.4 Hitachi Multiplatform Backup/Restore (HMBR)

The Hitachi Multiplatform Backup/Restore (HMBR) feature of the Hitachi Lightning 9900™
subsystem can also be used in conjunction with the Open ShadowImage feature to provide
S/390®-based backup of Open ShadowImage volumes. HMBR operations should be
configured to back up the Open ShadowImage primary volumes (P-VOLs), since the Open
ShadowImage S-VOLs are not available to hosts (except when the pair has been split). If you
need to perform HMBR operations on Open ShadowImage S-VOLs, you must split the pairs
first to allow host access.
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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.

1.6 HXRC and CC for S/390
®

Data

The HXRC feature of the 9900 subsystem is functionally compatible with the industry-
standard IBM Extended Remote Copy (XRC) S/390® host software function. HXRC is also
compatible with the DFSMS data mover which is common to the XRC environment. HXRC
operations are performed in the same manner as XRC operations, by issuing XRC TSO
commands from the host system to the 9900 subsystem. The HXRC feature must be enabled
using the 9900 Remote Console PC.

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

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

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

HORC provides a storage-based hardware solution for disaster recovery which enables fast and
accurate system recovery. Once HORC operations are established, duplicate copies of data are
automatically maintained for backup and disaster recovery purposes. During normal HORC
operations, the primary volumes remain online to all hosts and continue to process both read
and write I/O operations. In the event of a disaster or system failure, the secondary copy of
data can be rapidly invoked to allow recovery with a very high level of data integrity. HORC
can also be used for data duplication and migration tasks.

HORC Synchronous provides volume-based real-time data backup and is ideal for high-
priority data backup, duplication, and migration tasks. In the event of a disaster or system
failure at the primary site, the secondary HORC Synchronous data can be rapidly invoked to
allow recovery at the volume level with an extremely high level of data integrity.

HORC Asynchronous represents a unique and outstanding disaster recovery solution for large
amounts of data which span multiple volumes. The HORC Asynchronous group-based update
sequence consistency solution enables fast and accurate database recovery, even after a
“rolling” disaster, without the need for time-consuming data recovery procedures. The HORC
Asynchronous (HORCA) volume groups at the remote site can be recovered with full update
sequence consistency, but the updates will be behind the primary site due to the asynchronous
remote copy operations.

HORC Asynchronous provides update sequence consistency for user-defined groups of
volumes (e.g., large databases) as well as protection for write-dependent applications in the
event of a disaster.

This overview of HORC operations describes:

� HORC components (see section 2.1),

� HORC operations (see section 2.2),

� HORC Asynchronous recordset operations (see section 2.3),

� HORC Asynchronous consistency group operations (see section 2.4),

� HORC volume pair status and split/suspend types (see section 2.5).
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2.1 HORC Components

HORC operations involve the 9900 subsystems at the primary and secondary (remote) sites,
the physical communications paths between these subsystems, and the 9900 Remote Console
PC. HORC copies the original online data at the primary site to the offline backup volumes at
the secondary (remote) site via the dedicated ESCON remote copy connections. The 9900
Remote Console PC hosts the HORC software, which provides a user-friendly Windows-based
graphical user interface (GUI) for all HORC functions and operations. Host failover software
is required for effective disaster recovery with HORC.

Figure 2.1 shows the HORC components and their functions. The HORC components are:

� Hitachi Lightning 9900™ subsystems

� Main and remote control units (MCU and RCU)

� Volume pairs (P-VOLs and S-VOLs)

� HORC Asynchronous consistency groups

� Remote copy connections

� Remote control ports (RCPs)

� 9900 Remote Console PC

� Host failover software

HORC Async Consistency Group

9900-internal LAN (TCP/IP)

9900 (MCU)

P-VOLP-VOL

9900 (RCU)

UNIX/PC Server(s)
at the Primary (Main) Site

(CCI is optional)

P-VOL

RCP

P-VOL

UNIX/PC Server(s)
at the Secondary (Remote) Site

(CCI is optional)

Host Failover
Software

Remote Copy Connections

Remote Console PC Remote Console PC

HORC Volume Pair

Copy Direction SVPSVP
R-VOL

S-VOL
R-VOL

S-VOL

Figure 2.1 HORC Components
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2.1.1 9900 RAID Storage Subsystems

HORC operations involve the primary (main) 9900 subsystems and the secondary (remote)
9900 subsystems (MCUs and RCUs). The MCUs contain the HORC primary volumes
(P-VOLs), which contain the original data and are online to the host(s). The RCUs contain the
HORC secondary volumes (S-VOLs), which are the synchronous or asynchronous copies of
the P-VOLs. HORC supports all CU images and logical volumes of the 9900 subsystem.
HORC also supports all physical hard drive options and RAID configurations for the 9900.

To provide greater flexibility and to enable the 9900 to be tailored to unique customer
operating requirements, additional operational parameters, or optional modes, are available for
the 9900 subsystem. At installation, the 9900 modes are set to their default values, so make
sure to discuss these settings with your Hitachi Data Systems team. The 9900 modes can only
be changed by your Hitachi Data Systems representative. Table 2.1 shows the 9900 modes
related to HORC operations. For information on 9900 modes for HRC and HXRC, please refer
to the Hitachi Remote Copy (HRC) User and Reference Guide.

Note: This mode information was current at the time of publication of this document, but it may
change. Please contact your Hitachi Data Systems representative for the latest 9900 mode
information.

Table 2.1 9900 Modes for HORC

0RGH 'HVFULSWLRQ

�� 5HTXLUHG 21 IRU 0&8V DQG 5&8V ZKLFK FRQQHFW WR &17 FKDQQHO H[WHQGHUV�

��� 3UHYHQWV FRQGLWLRQ FRGH � ZKHQ XVLQJ +25& ZLWK &17 FKDQQHO H[WHQGHUV�
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2.1.2 Main and Remote Control Units (MCUs and RCUs)

The main control unit (MCU) and remote control unit (RCU) control HORC operations:

� The MCU is the control unit in the primary subsystem which controls the P-VOLs of the
HORC volume pairs. The Remote Console PC must be LAN-attached to the MCU of each
HORC pair. The MCU communicates with the RCU via the dedicated ESCON remote
copy connections. The MCU controls the host I/O operations to the HORC P-VOLs as
well as the HORC initial copy and remote copy operations between the P-VOLs and
S-VOLs. The MCU also manages the HORC pair status and configuration information.

� The RCU is the CU in the remote subsystem which controls the S-VOLs of the HORC
volume pairs. The RCU assists in managing the HORC pair status and configuration (e.g.,
rejects write I/Os to HORC S-VOLs). The RCU executes the remote copy operations
issued by the MCU. The secondary Remote Console PC should be LAN-attached to the
RCUs at the remote site. The RCUs should also be attached to a host system to allow sense
information to be reported in case of a problem with a secondary volume or remote
subsystem and to provide disaster recovery capabilities.

The MCU and RCU can be defined separately for each HORC volume pair. The 9900 CU can
function simultaneously as an MCU for one or more P-VOLs and as an RCU for one or more
S-VOLs, provided the remote copy connections and serial interface ports are properly
configured. The 9900 CU provides up to sixteen logical CU images (0-F), with each CU image
controlling up to 256 logical devices (LDEVs). The HORC software allows you to select the
desired CU image in the connected MCU and specify the desired CU image in the RCU.
HORC operations can be performed on all logical devices except for the 9900 command
device. For further information on command devices, please refer to the Hitachi Command
Control Interface (CCI) User and Reference Guide.

2.1.3 Volume Pairs (P-VOLs and S-VOLs)

HORC performs remote copy operations for logical volume pairs created by the user. Each
HORC pair consists of one primary volume (P-VOL) and one secondary volume (S-VOL)
which can be located in the same subsystem or in different subsystems. The HORC P-VOLs
are the primary volumes (LUs) which contain the original data, and the HORC S-VOLs are the
secondary or mirrored volumes (LUs) which contain the backup or duplicate data. During
normal HORC operations, the P-VOL remains available to all hosts at all times for read and
write I/O operations. During normal HORC operations, the RCU rejects all host-requested
write I/Os for the S-VOLs. The S-VOL write enable option allows write access to an S-VOL
while the pair is split and uses the S-VOL and P-VOL cylinder maps to resynchronize the pair
(see section 2.2.4).

HORC supports the logical unit (LU) types available on the 9900 subsystem (e.g., OPEN-3,
OPEN-9, OPEN-K, etc.). HORC also supports the LU Size Expansion (LUSE), Virtual LUN,
and FlashAccess features, ensuring that all user data can be backed up or duplicated. See
section 3.2.2 for further information on HORC LU requirements and support.

HORC supports a maximum of 4,096 HORC pairs (entire RCU). When the CCI command
device is defined, the maximum number of HORC pairs in the 9900 subsystem is 4,095. When
HORC pairs include size-expanded LUs, the maximum number of pairs decreases.
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2.1.4 HORC Asynchronous Consistency Groups

A HORCA consistency group is a user-defined set of volume pairs across which update
sequence consistency is maintained and ensured at the remote site. Each HORCA volume pair
must be assigned to a consistency group. HORC allows you to configure up to 64 consistency
groups (0-3F) for each MCU and provides group-based operations for consistency groups (e.g.,
split and resync group). Consistency groups enable you to maintain update sequence
consistency for databases which span multiple volumes, allowing immediate database recovery
at the remote site when needed. See section 2.4 for further information on HORC
Asynchronous consistency group operations.

2.1.5 Remote Copy Connections

The remote copy connections are the physical paths used by the HORC MCUs to communicate
with the HORC RCUs. The number of physical paths is limited to four per logical CU image in
the MCU for a maximum of 64 per 9900 subsystem (depending on the availability of serial
interface ports). The MCUs and RCUs are connected via serial interface (ESCON®) cables. For
distances greater than 3 km (1.9 miles), ESCON directors (ESCDs) and/or ESCON repeaters
are required. HORC operations can be performed at distances of up to 43 km (27 miles) using
standard ESCON support, and long-distance solutions are provided, based on user
requirements and workload characteristics, using approved channel extenders and
communication lines (e.g., T1/T3/ATM). See section 3.3.1 for further information on installing
and configuring the remote copy connections.

The MCU-to-RCU remote copy configuration (see section 3.3.1) for HORC Asynchronous has
different requirements than the HORC Synchronous remote copy configuration, as follows:

� HORC Synchronous supports 1-to-n and n-to-1 remote copy connections (nd4). One MCU
can be connected to as many as four RCUs, and one RCU can be connected to as many as
four MCUs (one MCU/RCU = one physical CU, including all sixteen CU images). HORC
supports the dynamic switching capability of the ESCDs which is used to share the
physical interface cables between the components. The ESCDs can accommodate channel-
to-MCU and channel-to-RCU connections in addition to the remote copy connections.

� HORC Asynchronous currently supports 1-to-1 remote copy connections. One MCU can
be connected to only one RCU. This configuration ensures backup integrity for data which
is spread across multiple volumes within one 9900 subsystem (e.g., large databases).

Note: HORC 1-to-n configurations (one main subsystem and multiple remote subsystems)
are valid for HORCA, as long as a consistency group does not span remote subsystems.

Note: Hitachi Data Systems strongly recommends that you establish at least two independent
remote copy connections (one per cluster) between each MCU and RCU to provide hardware
redundancy for this critical communications path.
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2.1.6 Remote Control Ports (RCPs)

The remote control ports (RCPs)  are the dedicated serial interface ports on the main
subsystem (MCU) to which the RCUs are connected. The RCPs emulate host processor
channels to enable the MCUs to send write I/O operations directly to the RCUs. The RCPs
support the dynamic switching capability provided by the ESCDs. Any serial interface port of
the 9900 subsystem can be configured as an RCP. The Port Change panel (see section 4.2.3)
allows you to change the configuration of the 9900 serial interface ports from local control port
(LCP) to RCP and from RCP to LCP as needed.

Note: Two or more RCPs must be configured before you can add the RCUs and create the
HORC volume pairs. The RCPs cannot communicate with the host processor channels and are
dedicated to HORC operations. The host channel interface paths must be connected to the
other interface ports on the 9900 subsystem.

2.1.7 9900 Remote Console PC

The 9900 Remote Console PC hosts the remote console software products for the 9900
subsystem, including HORC and HRC. The Remote Console PC is attached to the 9900
subsystems on the 9900-internal LAN via defined TCP/IP connections. The Remote Console
PC communicates with the SVP of each attached 9900 subsystem. The Remote Console PC at
the primary site must be connected to the MCU of each HORC volume pair. A second Remote
Console PC should also be installed at the remote site and connected to the RCUs. Having
another Remote Console PC at the remote site enables you to modify the HORC Asynchronous
options of the RCU (pending update data rate, offloading timer) and access the HORC S-VOLs
(e.g., to perform media maintenance). If you need to perform HORC operations in the reverse
direction from the remote site to the primary site (e.g., disaster recovery), the HORC remote
console software simplifies and expedites this process.

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

Note: If you are using Hitachi GRAPH-Track™ to monitor a HORC subsystem, you may want
to disconnect GRAPH-Track from the subsystem before connecting to the subsystem from the
9900 Remote Console PC. This prevents timeouts from occurring due to heavy 9900 LAN
traffic. See section 3.6.2 for instructions on performing HORC (or other) remote console
operations for a subsystem which is monitored by Hitachi GRAPH-Track™.
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2.1.8 Host Failover Software

Host failover software, which transfers information between host servers at the primary and
remote sites, is a critical component of any disaster recovery effort. Host failover is configured
using the desired host failover software product for the platform (e.g., Microsoft Cluster
Server), depending on your installation requirements and standards. The 9900 remote console
software products do not provide any host failover functions.

When HORC is used as a data migration tool, host failover is recommended but not required.
When HORC is used as a disaster recovery tool, host failover is required to ensure effective
disaster recovery operations. When a HORC pair is suspended due to an error condition, the
MCU generates sense information which should be transferred to the remote site via the host
failover software for effective disaster detection and recovery.
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2.2 HORC Operations

Figure 2.2 illustrates the two types of HORC operations:  initial copy and update copy. To
reduce the overhead associated with these remote copy activities and maximize data transfer,
the Lightning 9900™ subsystem utilizes a special write command which is allowed only for
HORC initial and update copy operations. This command transfers the control parameters and
the FBA-format data for consecutive updated records in a track using a single write operation.
The special HORC write command reduces interlocks on the ESCON interface protocol as
well as the overhead required for performing FBA-to-CKD and CKD-to-FBA conversions.

Host Server
at Main Site

Write I/O Initial Copy

Update Copy

9900 Subsystem
(MCU)

P-VOL

9900 Subsystem
(RCU)

S-VOL

Figure 2.2 HORC Remote Copy Operations

2.2.1 Initial Copy Operation

The HORC initial copy operation synchronizes the P-VOL and S-VOL independently of host
I/O processes. The initial copy operation is the same for HORC Sync and HORC Async pairs.
A HORC initial copy operation takes place when you add a pair (paircreate) or resume a
split/suspended pair (pairresync). When a new pair is created, the entire contents of the P-VOL
are copied to the S-VOL cylinder by cylinder, except for the diagnostic and unassigned
alternate tracks. You can also select None for the initial copy mode, which copies only
cylinder #0 to the S-VOL. If None is selected, the user is responsible for ensuring that the
P-VOL and S-VOL are already identical. The MCU cannot verify the contents of the volumes.
When a split/suspended pair is resumed (pairresync), only cylinder #0 and out-of-sync
cylinders (updated by write I/Os during split/suspension) are copied to the S-VOL. When the
HORC S-VOL write enable function is used, the RCU keeps track of S-VOL updates and
sends the S-VOL cylinder bitmap to the MCU when the split pair is resumed. In this case the
MCU merges the P-VOL and S-VOL bitmaps to identify the out-of-sync cylinders.

For additional flexibility, HORC provides the following options for the initial copy operation:

� The number of tracks option allows you to specify how many tracks are copied
simultaneously by the HORC initial copy operation when creating/resuming a HORC pair.
This option can only be specified using the HORC remote console software.

� The initial copy priority  option allows you to specify the order in which the initial copy
operations are performed when creating/resuming multiple HORC pairs. This option can
only be specified using the HORC remote console software.

� The maximum initial copy activity  option allows you to specify the maximum number of
concurrent initial copy operations that each MCU can perform (not pair-specific). This
option can only be specified using the HORC remote console software.
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2.2.2 Update Copy Operation

A HORC update copy operation occurs when the host issues a write I/O operation to the
P-VOL of a HORC pair. The update copy operation duplicates the P-VOL write I/O at the
S-VOL to keep the volume pair synchronized. HORC provides two modes for update copy
operations:  synchronous and asynchronous. The update copy mode is specified when you add
a HORC pair and cannot be changed.

For synchronous update copy mode, the MCU ensures that the P-VOL and S-VOL are
synchronized at all times. The MCU does not return final ending status for the P-VOL write
I/O until both the P-VOL write and its associated update copy operation at the RCU are
complete. For synchronous mode, the MCU starts the update copy operation when it receives:

� a write command whose data length is short enough not to pass the track-end, or

� write data to the track-end, whose total length is long enough to pass the track-end, or

� write data to the last track for the command.

Note: No matter how long the write data is, update copy is executed for each track.

For asynchronous update copy mode, the MCU stores the P-VOL updates along with
additional control information in cache, and sends the updates and control information to the
RCU completely independent of the host I/O processes. These updates along with their
associated control information are called HORCA recordsets. The RCU stores the HORCA
recordsets in cache and performs the updates to the S-VOLs in the same order as they were
performed at the MCU(s) according to the HORC time-stamp and sequence information. For
further information on HORCA recordset operations, see section 2.3.

Priority of initial and update copy:  In both HORC Synchronous and HORC Asynchronous
(HORCA), update copy has higher priority than initial copy. However, initial copy is executed
based on the copy pace (3 or 15 tracks), therefore, update copy must wait this interval if initial
copy is being executed. For example, if the copy pace is 15 tracks, the update copy may wait
up to 15 tracks (1 cylinder). In the case of HORCA, update copy is executed asynchronously,
but the same scheduling conflict can occur between the asynchronous update copy (write
recordset) and initial copy.
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2.2.3 Read and Write I/O Operations During HORC

When an MCU receives a read command for a HORC P-VOL, the MCU completes the read
from the P-VOL. If the read fails, the redundancy provided by RAID technology recovers the
failure. The MCU does not read the HORC S-VOL for recovery.

When an MCU receives a write command for a HORC Synchronous P-VOL with COPY status
and the track has already been copied to the S-VOL, the MCU performs a synchronous update
copy operation to complete the write at the S-VOL. When an MCU receives a write command
for a HORC Asynchronous P-VOL with COPY status and the track has already been copied to
the S-VOL, the MCU performs an asynchronous update copy operation.

When an MCU receives a write command for a HORC P-VOL with PAIR status, the user-
selected update copy mode (synchronous or asynchronous) determines the sequence of events:

� Synchronous Mode:  The MCU performs the write operation on the P-VOL, starts the update
copy operation for the S-VOL, and then reports final ending status to the host only after
the update copy operation is complete. If the P-VOL write or S-VOL update copy
operation fails, the MCU reports a unit check, and the host system and application program
will regard that write operation to the P-VOL as failed. If a failure occurs at the P-VOL or
the S-VOL, the corresponding volume of the HORC pair will decommit the update to
maintain exact synchronization of the volumes.

� Asynchronous Mode:  The MCU completes P-VOL write operations independently of the
associated update copy operations at the S-VOL. The RCU manages the S-VOL updates
according to the HORCA recordset information and maintains time-based data consistency
for the S-VOLs. If the P-VOL write operation fails, the MCU reports a unit check and does
not create the HORCA recordset for this operation. If the update copy operation fails, the
RCU suspends either the affected pair or all HORCA pairs in the consistency group,
depending on the type of failure. When the suspended HORC pair or group is resumed
(pairresync), the MCU and RCU negotiate the resynchronization of the pair(s). See section
2.5.2 for further information on suspended HORC Asynchronous pairs.

The RCU does not allow a HORC S-VOL to be online (mounted) during normal HORC
operations and rejects all host-requested write I/O operations for an S-VOL. The special
HORC S-VOL write enable option enables write access to an S-VOL while the pair is split
(see section 2.2.4). The S-VOL write option can only be enabled when you split the pair from
the MCU.

Note: To reduce the overhead associated with HORC remote copy operations, the 9900 uses a
special write command which is allowed only for HORC initial and update copy operations.
This HORC command transfers the control parameters and the FBA-format data, which
includes consecutive updated records in each track, using a single write operation. This
capability reduces interlocks on the ESCON interface protocol and eliminates the overhead
required for performing FBA-to-CKD and CKD-to-FBA conversions.
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2.2.4 S-VOL Write Option

HORC provides an S-VOL write option which enables write access to the S-VOL of a split
HORC pair. The S-VOL write option can be selected by the user during the pairsplit-R
operation and applies only to the selected pair(s). The S-VOL write option can be accessed
only when you are connected to the MCU. When you resync a split HORC pair which has the
S-VOL write option enabled, the RCU sends the S-VOL cylinder bitmap to the MCU, and the
MCU merges the P-VOL and S-VOL bitmaps to determine which cylinders are out-of sync.
This ensures proper resynchronization of the pair.
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2.3 HORC Asynchronous Recordset Operations

The HORCA recordsets contain the P-VOL updates and the associated control information,
including the time-stamp of the P-VOL update, which enables the RCU to maintain update
consistency of the HORC S-VOLs. HORC recordset operations include:

� Creating and storing recordsets at the MCU,

� Sending recordsets to the RCU,

� Storing recordsets at the RCU,

� Selecting and settling recordsets at the RCU,

� Types of recordsets, and

� Inflow control for sidefiles.

2.3.1 Creating and Storing Recordsets at the MCU

When an MCU performs an update (host-requested write I/O) on a HORC P-VOL, the MCU
creates a HORCA recordset which contains:  the updated record, time-stamp information,
sequence number, record location (device, cylinder, track, record number), and record length.
The HORCA recordsets are queued in the cache storage of the MCU and sent to the RCU
independent of host I/O processes. The RCU utilizes the time-stamp and sequence number
information in the recordsets to update the S-VOL(s) in the same order as the P-VOL(s).

The HORC time-stamp information is acquired from the 9900 SVP. This time-stamp provides
a protective measure for write-dependent applications and minimizes recovery time in the
event of a disaster. The sequence number indicates the number of recordsets that the MCU has
created for each consistency group. The recordset information, except for the updated records,
is stored and queued in an area of cache known as sidefile cache (see section 2.3.6 for further
information on sidefile cache). Note: HORC Asynchronous operations continue uninterrupted if
the SVP reboots or even if the SVP fails (in this case the time-stamps may not be correct).

2.3.2 Sending Recordsets to the RCU

The MCU sends the HORCA recordsets to the RCU in a similar manner as the HORC
synchronous updates. The MCU’s RCP ports act as host processor channels and issue special
I/O operations, called remote I/Os (RIOs), to the RCU. The RIO transfers the recordsets in
FBA format (not CKD) using a single channel command, eliminating the overhead associated
with FBA-CKD conversion and thus providing more efficient transfer of data. The MCU can
send several recordsets using a single RIO, even if their sequence numbers are not contiguous.
Therefore, HORCA recordsets are usually sent to the RCU in a different order than the arrivals
at the MCU. The RCU ensures that records are applied to the S-VOLs in the correct sequence.
This method of remote I/O provides the most efficient use of MCU-to-RCU link resources.

Note: The parameter length and detailed specification of the HORC Asynchronous channel
command are different than for HORC Synchronous RIOs. You must make sure that your
channel extenders are capable of supporting this command. For further details, please contact
your Hitachi Data Systems account team.
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2.3.3 Storing Recordsets at the RCU

The RCU maintains queues to control the storing of recordsets in the sidefile and commitment
of updating records in the S-VOLs. The RCU queuing mechanism uses time-stamping to
control the sequence in which S-VOL updates are applied, and uses sequence numbers
provided by the MCU to check for any missing updates.

Note: The MCU does not remove the sidefile entry for a recordset from its cache until it
receives an I/O completion signal (device end) from the RCU. This is true even if the MCU
and RCU are connected via a channel extender product. If a recordset is lost in transmission
from the MCU to the RCU, the MCU’s cylinder bitmap ensures that the missing recordset is
identified and resent to the RCU.

2.3.4 Selecting and Settling Recordsets at the RCU

The RCU selects the recordset to be promoted to formal data (or “settled”) as follows:

1. The RCU checks for a valid entry at the top of each queue in the consistency group. If the
top of any queue is empty (i.e., recordset not yet received), the RCU waits for that entry.

2. When the top of each queue contains a valid entry (recordset), the RCU selects the entry
which has the earliest time-stamp value, and then settles this recordset.

3. The RCU repeats steps (1) and (2) to select and settle HORCA recordsets.

Figure 2.3 (next page) illustrates recordset selection and settling at the RCU. In this example,
the top of the queue contains a valid entry:  S1/T1. The RCU selects recordset S1/T1 to be
settled, because T1 is the earliest time-stamp. When S1/T1 is removed from the MCU queue,
recordset S2 becomes the top entry, but it is empty. When recordset S2 arrives (and its time-
stamp is later than T1 and earlier than T3), the RCU selects S2/T2 as the next recordset to be
settled. The recordset selected by the RCU is marked as “host-dirty” and treated as formal data.
The time-stamp value of that recordset is promoted to the consistency time (C/T) of the group.
The RCU settles the updated records in the recordset as follows:

� If the corresponding track is in cache (track-hit), the updated records in the recordset are
copied to the existing cached track, and the cache space for the sidefile is released.

� If the corresponding track is not in cache (track-miss), the RCU changes the cache
designation of the sidefile to formal data. The data is not physically moved.

2.3.5 Types of Recordsets

In addition to host update recordsets, the MCU passes control information to the RCU in
special non-update recordsets. These special recordsets indicate when volume pair status
changes and when an MCU power-off sequence is initiated, and also maintain sequence
numbers in periods of low host activities.
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Si = sequence number i from MCU

Tx = time-stamp (T1<T2<T3<T4)
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Figure 2.3 Selecting and Settling HORC Asynchronous Recordsets at the RCU

2.3.6 Inflow Control of Recordsets

As described in the previous sections, both the MCU and RCU create sidefiles for storing
HORC (and HRC) Asynchronous recordsets. Since the sidefiles occupy exclusive space in
cache, both the MCU and RCU perform inflow control to prevent an overload of the
subsystem’s cache resources. The 9900 subsystems use the following parameters for HORC
Asynchronous cache inflow control, and the HORC Async Option panel (see section 4.4.1)
allows you to modify these parameters:

� Sidefile (HORC) threshold = maximum cache % available for use by HORC sidefiles.

� Offloading timer = maximum time between HORC Async recordset transfers.

Inflow Control by MCU . When the amount of MCU sidefile cache reaches the user-specified
threshold, the subsystem’s I/O response is delayed. If the MCU is not able to send a recordset
to the RCU within the user-specified offloading timer value, the MCU suspends all affected
HORC Async volume pairs and resets the SCP condition to avoid hanging up the system.

Note: When channel-extenders are used for HORC Async, the offloading timer should be set to
35 seconds or less to avoid affecting host I/O performance.
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Inflow Control by RCU . When the amount of RCU sidefile cache reaches the user-specified
threshold, the RCU responds with channel-command-retry requests to the RIO commands
which transfer the recordsets from the MCU. The only recordset accepted by the RCU is the
recordset with the sequence number required to continue settling the pending recordsets. If the
RCU is not able to settle a recordset within the user-specified offloading timer value, the RCU
suspends all HORC Asynchronous volume pairs and resets the channel-command-retry
condition to avoid hanging up the MCU.

Table 2.2 shows the sidefile threshold values for HORC Asynchronous operations and write
pending operations and describes the actions that occur when each threshold is reached.

Table 2.2 Sidefile Thresholds

2SHUDWLRQ 7KUHVKROG�V� $FWLRQ�V�

+25&
$V\QFKURQRXV

6LGHILOH WKUHVKROG  ����
+25& WKUHVKROG FDQ EH DGMXVWHG XVLQJ WKH +25&
UHPRWH FRQVROH VRIWZDUH ���� ��� ��� ��� �����

0&8 UHDFKHV WKUHVKROG� ,�2 GHOD\�

5&8 UHDFKHV WKUHVKROG� FRPPDQG UHWU\ WR 0&8�

:ULWH 3HQGLQJ >ZULWH SHQGLQJ@ � >DYDLO FDFKH � VLGHILOH@  ��� &RPPDQG UHWU\�

Note: FlashAccess operations may decrease the total amount of cache available for HORC
Asynchronous operations but do not directly affect sidefile cache usage. Available cache is
defined as the amount of physical cache memory installed on the subsystem minus any cache
reserved for the FlashAccess feature.

For information on HXRC and Concurrent Copy (CC) cache sidefile operations, please refer to
the Hitachi Remote Copy (HRC) User and Reference Guide. Subsystems performing HORC
Asynchronous in combination with HXRC and/or CC must have sufficient cache installed to
handle the increased sidefile activity.
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2.4 HORC Asynchronous Consistency Group Operations

HORC Asynchronous consistency groups enable update sequence consistency to be
maintained across a group of volumes. The P-VOLs and S-VOLs of the pairs in a consistency
group must be located within one physical MCU and one physical RCU (1-to-1 requirement).
The HORC consistency group operations include:

� Group options,

� Group consistency time, and

� Group operations.

2.4.1 Group Options

HORC provides the following options for each consistency group: copy pending timeout, and
RCU ready timeout. These options are selected when you add a group, and can only be
modified when the group does not contain any P-VOLs in the MCU.

Copy pending timeout. This group option specifies the maximum delay allowed for HORC
Asynchronous copy operations. The RCU will suspend all S-VOLs in the group when:

– The RCU has not had any communication from the MCU within the specified time.
This situation could indicate a disaster or failure at the primary site.

– The RCU has been receiving recordsets from the MCU(s) but has not been able to
settle a recordset within the specified time. This situation may indicate that the RCU
does not have enough resources to handle the remote copy and I/O workloads.

RCU ready timeout. This group option specifies the maximum delay allowed for re-
establishing MCU-RCU communications following MCU power-off. During MCU power-on,
the MCU re-establishes communication with all registered RCUs. If the MCU is not able to re-
establish communication with an RCU within the specified time, the MCU suspends all
affected HORC Asynchronous volume pairs.

2.4.2 Group Consistency Time

During normal HORC operations, the consistency time (C/T) of a group corresponds to the
time-stamp value of the most recently settled recordset at the RCU. The consistency time for
the group is indicated as part of the HORC S-VOL pair status. As the primary system
continues to update the P-VOLs, the difference between the current system time and the group
consistency time indicates the amount of time that the S-VOLs are behind the P-VOLs. The
P-VOL updates which take place during this time may be lost when a disaster occurs.

When a HORCA pair is split or suspended, the C/T of the S-VOL is frozen. If the RCU can
ensure the update sequence consistency between the split/suspended S-VOL and the other S-
VOLs in the consistency group, the S-VOL C/T is frozen at the latest consistency time of the
group. Otherwise, the S-VOL C/T is frozen at the time-stamp value of the most recent update
that was successfully copied to the S-VOL. The C/T of a split/suspended S-VOL may be older
than the C/T of other S-VOLs in the group, and if the entire group was not also split or
suspended, the consistency time of the group is still ticking. For split/suspended HORC S-
VOLs, the Pairdisplay panel displays whether the C/T was frozen to the group or S-VOL time.
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Once HORC Asynchronous operations are established, you should monitor the consistency
time of each group at the RCU(s). If the average delay is longer than your disaster recovery
design can accept, you should consider adding remote copy resources (e.g., paths, cache)
and/or reducing the I/O workload to improve subsystem performance. If the delay between the
P-VOL update and the corresponding S-VOL update reaches the time specified by the Copy
Pending Timeout group option, the MCU will suspend all affected volume pair(s) due to the
heavy I/O workload (at MCU or RCU). To prevent timeout errors, you can increase the Copy
Pending Timeout value, reduce I/O workload, and/or add remote copy resources.

2.4.3 Group Operations

HORC Asynchronous provides the following group-based operations to simplify and expedite
disaster/failure recovery procedures:

� Group operations at the MCU:

– Split (pairsplit-R) all pairs in a consistency group. See section 5.4 for a description of
the Suspend Range-Group pairsplit-R option.

– Resume (pairresync) all split or suspended pairs in a group. See section 5.5 for a
description of the HORC Resume Range-Group pairresync option.

– Delete (pairsplit-S) all pairs in a group. See section 5.6 for a description of the Delete
Range-Group pairsplit-S option.

� Group operations at the RCU:

– Split (pairsplit-R) all pairs in a consistency group. See section 5.4 for a description of
the Suspend Range-Group pairsplit-R option.

– Delete (pairsplit-S) all split/suspended pairs in a consistency group except for any
inconsistent pairs. See section 5.6 for a description of the Delete Range-C/T
pairsplit-S option.

– Delete (pairsplit-S) all pairs in a group regardless of their consistency status. See
section 5.6 for a description of the Delete Range-Group pairsplit-S option.

HORC also provides the Error level  pair option (see section 5.2.2) which is used to trigger
automatic suspension of an entire consistency group. When a HORCA pair is suspended due to
failure (not user-requested), this HORC pair option determines whether all pairs in the same
consistency group will also be suspended. If you selected the Group error level for the HORC
pair, all pairs in the same group will be suspended. If you selected the LU error level, only the
affected HORC pair will be suspended.

Note: The Error level  pair option is very important for managing HORC Asynchronous groups
and planning for disaster recovery. The Group error level should be selected for all HORCA
volumes which are essential to disaster recovery. Suspended HORC S-VOLs which have the
LU error level should not be used for disaster recovery.
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2.5 HORC Volume Pair Status

HORC displays the pair status for each volume in the selected logical CU image (CUI) of the
connected 9900 subsystem. Table 2.3 lists and describes the HORC pair status descriptions.
The MCU maintains the status of the P-VOL and can change the pair status of the P-VOL and
S-VOL. The RCU maintains the status of the S-VOL and can change the pair status of the S-
VOL but not the P-VOL. The MCU will detect when the RCU changes the S-VOL status (if
the path status is normal) and will change the P-VOL status accordingly. You can display the
detailed pair status information at the Remote Console PC (HORC Pairdisplay panel) or at the
UNIX®/PC server host (CCI Pairdisplay command).

A volume which is not assigned to a HORC pair has the status SMPL. When a HORC pair is
started, the MCU changes the status of the P-VOL and S-VOL to COPY. When the initial
copy operation is complete, the MCU changes the status of both volumes to PAIR . When a
HORC pair is split by the user (pairsplit-R), the MCU/RCU changes the status of the P-VOL
and S-VOL to PSUS (if the path status is normal). When a pair is suspended due to an error
condition, the MCU/RCU changes the P-VOL and S-VOL status to PSUE (if the path status is
normal). When a pair is deleted by the user from the MCU (pairsplit-S), the MCU changes the
status of the P-VOL and S-VOL to SMPL (if path status is normal). When a pair is deleted
from the RCU, the RCU changes the S-VOL status to SMPL, and the MCU detects the pair
deletion (if path status is normal) and changes the P-VOL status to PSUS.

When a HORC pair is split or suspended, the MCU generates a service information message
(SIM) to notify the host(s). If SNMP is installed and operational for the 9900, this SIM results
in an SNMP trap which indicates the reason for suspension.

HORC LUSE Pair Status

For HORC LUSE pairs only, the PDUB status indicates that the status of the HORC LUSE
volume pair is COPY or PAIR , but the status of one or more individual LDEV pairs within
the HORC LUSE pair is SMPL or PSUE (due to some error condition).

HORC Asynchronous Pair Status

The HORC Suspending and Deleting transitional states occur when a request to change
HORCA pair status has been accepted, but the change to the requested status (PSUS, PSUE, or
SMPL) is not yet complete. These states are not reported to the host. In the case of
Suspending, both the user and the MCU can request the status change. In the case of Deleting,
only the user can request the status change. If the user requested the status change, the final
status is reported at the end of the transition. If an error caused the status to change to PSUE,
the suspended status is reported at the beginning of the transition.
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Table 2.3 HORC Volume Pair Status

3DLU 6WDWXV 'HVFULSWLRQ 3�92/ $FFHVV 6�92/ $FFHVV

603/
�VLPSOH[�

7KLV YROXPH LV QRW FXUUHQWO\ DVVLJQHG WR D +25& YROXPH SDLU� :KHQ WKLV YROXPH LV
DGGHG WR D +25& SDLU� LWV VWDWXV ZLOO FKDQJH WR &23<�

5HDG�ZULWH 5HDG�ZULWH

&23< 7KH LQLWLDO FRS\ RSHUDWLRQ IRU WKLV SDLU LV LQ SURJUHVV� 7KLV SDLU LV QRW \HW
V\QFKURQL]HG� :KHQ WKH LQLWLDO FRS\ LV FRPSOHWH� WKH VWDWXV FKDQJHV WR 3$,5�

5HDG�ZULWH 5HDG RQO\

3$,5 7KLV SDLU LV V\QFKURQL]HG� 8SGDWHV WR WKH 3�92/ DUH GXSOLFDWHG RQ WKH 6�92/� 5HDG�ZULWH 5HDG RQO\

3686
�SDLU VXVSHQGHG�
VSOLW�

�VHH 7DEOH ��� IRU
VSOLW W\SHV�

7KLV SDLU LV QRW V\QFKURQL]HG� EHFDXVH WKH XVHU KDV VSOLW WKLV SDLU �SDLUVSOLW�5�� RU
EHFDXVH WKH XVHU KDV GHOHWHG WKLV SDLU IURP WKH 5&8 �SDLUVSOLW�6�� )RU +25&$
SDLUV� WKH 0&8 DQG 5&8 NHHS WUDFN RI DQ\ UHFRUGVHWV WKDW ZHUH GLVFDUGHG GXULQJ
WKH SDLUVSOLW�5 RSHUDWLRQ� :KLOH D SDLU LV VSOLW� WKH 0&8 DQG 5&8 NHHS WUDFN RI WKH
3�92/ DQG 6�92/ F\OLQGHUV ZKLFK DUH XSGDWHG�

± :KHQ \RX VSOLW D SDLU IURP WKH 0&8� WKH 0&8 FKDQJHV WKH VWDWXV RI WKH 3�
92/ DQG 6�92/ WR 3686� :KHQ \RX VSOLW D SDLU IURP WKH 5&8� WKH 5&8
FKDQJHV WKH VWDWXV RI WKH 6�92/ WR 3686� 7KH 0&8 GHWHFWV WKLV �LI SDWK
VWDWXV LV QRUPDO� DQG FKDQJHV 3�92/ VWDWXV WR 3686�

± :KHQ \RX GHOHWH D SDLU IURP WKH 5&8� WKH 5&8 FKDQJHV WKH 6�92/ VWDWXV
WR 603/� 7KH 0&8 GHWHFWV WKLV �LI WKH SDWK VWDWXV LV QRUPDO� DQG FKDQJHV
WKH 3�92/ VWDWXV WR 3686� <RX PXVW GHOHWH WKH SDLU IURP WKH 0&8 LQ RUGHU
WR FKDQJH WKH 3�92/ VWDWXV WR 603/�

5HDG�ZULWH 5HDG RQO\�

5HDG DQG ZULWH�
LI ZULWH HQDEOH
VSOLW RSWLRQ LV
VHOHFWHG�

368(
�SDLU VXVSHQGHG�
HUURU�

�VHH 7DEOH ��� IRU
VXVSHQG W\SHV�

7KLV SDLU LV QRW V\QFKURQL]HG� EHFDXVH WKH 0&8 RU 5&8 KDV VXVSHQGHG WKH SDLU
GXH WR DQ HUURU FRQGLWLRQ� )RU +25&$ SDLUV WKH 0&8 DQG 5&8 NHHS WUDFN RI DQ\
UHFRUGVHWV WKDW ZHUH GLVFDUGHG GXULQJ WKH VXVSHQVLRQ RSHUDWLRQ� 7KH 0&8 NHHSV
WUDFN RI WKH 3�92/ F\OLQGHUV ZKLFK DUH XSGDWHG ZKLOH WKH SDLU LV VXVSHQGHG�

± )RU +25& 6\QFKURQRXV SDLUV� LI WKH 0&8 FDQQRW NHHS WKH SDLU
V\QFKURQL]HG IRU DQ\ UHDVRQ� WKH 0&8 FKDQJHV WKH VWDWXV RI WKH 3�92/ DQG
6�92/ �LI SRVVLEOH� WR 368(�

± )RU +25& $V\QFKURQRXV SDLUV� LI WKH 0&8 GHWHFWV D +25&$ VXVSHQVLRQ
FRQGLWLRQ �VHH VHFWLRQ ������� WKH 0&8 FKDQJHV WKH 3�92/ DQG 6�92/
VWDWXV �LI SRVVLEOH� WR 368(�

± )RU +25& $V\QFKURQRXV SDLUV� LI WKH 5&8 GHWHFWV D +25&$ VXVSHQVLRQ
FRQGLWLRQ �VHH VHFWLRQ ������� WKH 5&8 FKDQJHV WKH 6�92/ VWDWXV WR 368(�
DQG WKH 0&8 GHWHFWV WKLV �LI WKH SDWK VWDWXV LV QRUPDO� DQG FKDQJHV WKH 3�
92/ VWDWXV WR 368(�

5HDG�ZULWH�

5HDG RQO\ LI
IHQFHG�

5HDG RQO\

3DLU 6WDWXV IRU +25& /86( YROXPHV RQO\�

3'8% 7KLV +25& SDLU FRQVLVWV RI /86( YROXPHV �H�J�� 23(1�
Q�� DQG DQ LQGLYLGXDO
/'(9 ZLWKLQ WKLV +25& /86( SDLU KDV IDLOHG GXH WR VRPH HUURU FRQGLWLRQ� 7KH
VWDWXV RI WKH +25& /86( YROXPH LV 3$,5 RU &23<� DQG WKH VWDWXV RI RQH RU PRUH

/'(9 SDLUV LV 368( RU 603/�

5HDG�ZULWH 5HDG RQO\

3DLU 6WDWXV IRU +25& $V\QFKURQRXV RQO\�

6XVSHQGLQJ 7KLV SDLU LV QRW V\QFKURQL]HG� 7KLV SDLU LV LQ WUDQVLWLRQ IURP 3$,5 RU &23< WR
3686�368(� :KHQ WKH VSOLW�VXVSHQG SDLU RSHUDWLRQ LV UHTXHVWHG� WKH VWDWXV RI DOO
DIIHFWHG SDLUV FKDQJHV WR 6XVSHQGLQJ� :KHQ WKH VSOLW�VXVSHQG RSHUDWLRQ LV
FRPSOHWH� WKH VWDWXV FKDQJHV WR 3686�368(�

5HDG�ZULWH 5HDG RQO\

'HOHWLQJ 7KLV SDLU LV QRW V\QFKURQL]HG� 7KLV SDLU LV LQ WUDQVLWLRQ IURP 3$,5� &23<� RU
3686�368( WR 603/� :KHQ WKH SDLUVSOLW�6 RSHUDWLRQ LV UHTXHVWHG� WKH VWDWXV RI DOO
DIIHFWHG SDLUV FKDQJHV WR 'HOHWLQJ� :KHQ WKH SDLUVSOLW�6 RSHUDWLRQ LV FRPSOHWH� WKH
VWDWXV FKDQJHV WR 603/�

5HDG�ZULWH 5HDG RQO\
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2.5.1 HORC Split Types (PSUS)

Table 2.4 lists and describes the HORC split types. A HORC pair can be split by the user at
any time after the initial copy operation is complete. The user must split a HORC pair in order
to perform media maintenance on the P-VOL or to access the S-VOL (S-VOL write enable).

When a HORC Synchronous pair is split by the user, the MCU ensures synchronization by
completing any pending update copy operation before changing the status to PSUS. After the
pair status changes to PSUS, the MCU stops performing update copy operations to the S-VOL
and may or may not continue accepting write I/Os for the P-VOL, depending on the P-VOL
fence level and pairsplit-R options. If the P-VOL accepts write operations while the pair is
split, the MCU keeps track of the P-VOL cylinders which are updated. If you enabled the
S-VOL write option when you split the pair, the RCU keeps track of the S-VOL cylinders
which are updated while the pair is split. When the pair is resumed (pairresync), the RCU
sends the S-VOL cylinder bitmap to the MCU, and the MCU merges the P-VOL and S-VOL
bitmaps to determine which cylinders are out-of-sync.

When a HORC Asynchronous pair is split by the user, the MCU and RCU ensure
synchronization by either completing or discarding any pending update copy operations
according to the user-specified drain/purge pairsplit option. The MCU and RCU keep track of
any recordsets that were discarded during the pairsplit operation. After the pair status changes
to PSUS, the MCU stops performing recordset operations for the pair, continues accepting
write I/Os for the split HORCA P-VOL, and keeps track of the P-VOL cylinders which are
updated while the pair is split. If you enabled the S-VOL write option when you split the pair,
the RCU also keeps track of the S-VOL cylinders which are updated while the pair is split.
When the pair is resumed, the RCU sends the S-VOL cylinder bitmap to the MCU, and the
MCU merges the P-VOL and S-VOL bitmaps to determine which cylinders are out-of-sync.

A split (or suspended) HORCA S-VOL has an additional status called the consistency status.
The consistency status is displayed only at the RCU and indicates the S-VOL’s update
sequence consistency with respect to the other S-VOLs in the same group. Table 2.5 lists and
describes the consistency status descriptions for split (or suspended) HORCA S-VOLs.

Table 2.4 Split Types (PSUS)

7\SH $SSOLHV WR 'HVFULSWLRQ

3686� 3�92/ E\
2SHUDWRU

3�92/
�+25& 6\QF RQO\�

7KH XVHU VSOLW WKH SDLU IURP WKH 0&8 XVLQJ WKH 3�92/ )DLOXUH RSWLRQ� 7KH 6�92/ VSOLW
W\SH LV 3686�E\ 0&8�

3686� 6�92/ E\
2SHUDWRU

3�92/� 6�92/ 7KH XVHU VSOLW WKH SDLU IURP WKH 0&8 RU 5&8 XVLQJ WKH 6�92/ RSWLRQ�

3686� E\ 0&8 6�92/ 7KH 5&8 UHFHLYHG D UHTXHVW IURP WKH 0&8 WR VSOLW WKH SDLU� 7KH 3�92/ VSOLW W\SH LV
3686�3�92/ E\ 2SHUDWRU RU 3686�6�92/ E\ 2SHUDWRU�

3686� 'HOHWH
SDLU WR 5&8

3�92/ 7KH 0&8 GHWHFWHG WKDW WKH 6�92/ VWDWXV FKDQJHG WR 603/ EHFDXVH WKH XVHU GHOHWHG
WKH SDLU �SDLUVSOLW�6� IURP WKH 5&8� 7KH SDLU FDQQRW EH UHVXPHG EHFDXVH WKH 6�92/
GRHV QRW KDYH WKH 3686�368( VWDWXV�



Hitachi Lightning 9900� HORC User and Reference Guide 25

Table 2.5 Consistency Status for Split/Suspended HORC Async S-VOLs

&RQVLVWHQF\ 6WDWXV 'HVFULSWLRQ

9ROXPH 7KLV +25& $V\QFKURQRXV YROXPH SDLU ZDV SUREDEO\ VSOLW RU VXVSHQGHG DORQH� 8SGDWH VHTXHQFH
FRQVLVWHQF\ EHWZHHQ WKLV 6�92/ DQG RWKHU 6�92/V LQ WKLV FRQVLVWHQF\ JURXS LV QRW HQVXUHG� 7KLV
6�92/ FDQQRW EH XVHG IRU GLVDVWHU UHFRYHU\ DW WKH VHFRQGDU\ VLWH� 7KLV VWDWXV LV LQGLFDWHG ZKHQ�

± 7KLV SDLU ZDV VSOLW E\ WKH XVHU XVLQJ WKH 6XVSHQG 5DQJH�/8 SDLUVSOLW�5 RSWLRQ�

± 7KLV SDLU ZDV VXVSHQGHG GXH WR D IDLOXUH WKDW GLG QRW DIIHFW WKH HQWLUH FRQVLVWHQF\ JURXS� DQG WKH
(UURU /HYHO SDLU RSWLRQ IRU WKLV SDLU LV VHW WR /8�

*URXS 7KLV +25& $V\QFKURQRXV YROXPH SDLU ZDV VSOLW RU VXVSHQGHG DORQJ ZLWK WKH RWKHU SDLUV LQ LWV
FRQVLVWHQF\ JURXS� 8SGDWH VHTXHQFH FRQVLVWHQF\ EHWZHHQ WKLV 6�92/ DQG RWKHU 6�92/V LQ WKLV
FRQVLVWHQF\ JURXS LV HQVXUHG� 7KLV 6�92/ FDQ EH XVHG IRU GLVDVWHU UHFRYHU\ DW WKH VHFRQGDU\ �UHPRWH�
V\VWHP �DIWHU GHOHWLQJ WKH +25& SDLU IURP WKH 5&8�� 7KLV VWDWXV LV LQGLFDWHG ZKHQ�

± 7KLV SDLU ZDV VSOLW E\ WKH XVHU XVLQJ WKH 6XVSHQG 5DQJH�*URXS SDLUVSOLW�5 RSWLRQ�

± $OO SDLUV LQ WKLV FRQVLVWHQF\ JURXS ZHUH VXVSHQGHG GXH WR D IDLOXUH WKDW DIIHFWHG WKH HQWLUH
FRQVLVWHQF\ JURXS �QRW MXVW RQH SDLU� �H�J�� 0&8�5&8 FRPPXQLFDWLRQ IDLOXUH��

± 2QH SDLU LQ WKH JURXS ZDV VXVSHQGHG GXH WR D IDLOXUH WKDW GLG QRW DIIHFW WKH HQWLUH JURXS� DQG WKH
(UURU /HYHO SDLU RSWLRQ IRU WKLV SDLU LV VHW WR *URXS�

2.5.2 HORC Suspend Types

Table 2.6 lists and describes the HORC suspend types, which indicate the reason for the
suspension. HORC Synchronous pairs can only be suspended by the MCU. HORC
Asynchronous pairs can be suspended by the MCU or by the RCU. For further information on
HORCA suspension conditions, please see section 2.5.3.

The MCU suspends a HORC pair when it detects any of the following suspension conditions:

� When the MCU detects that the user has deleted the volume pair from the RCU,

� When the MCU detects an error condition related to the RCU, S-VOL, or a HORC update
copy operation,

� When the MCU is unable to communicate with the RCU, or

� When the MCU detects a HORC Asynchronous suspension condition.

When a HORC Sync pair is suspended, the MCU stops performing update copy operations to
the S-VOL and may or may not continue accepting write I/Os for the P-VOL, depending on
the P-VOL fence level pair option. If a HORC synchronous update copy operation fails, the
MCU maintains exact synchronization by reporting a unit check and decommitting the P-VOL
update, so that the host system and application program regard that write operation to the
P-VOL as failed. If the MCU accepts write I/Os for a suspended P-VOL, the MCU keeps track
of the P-VOL cylinders which are updated while the pair is suspended. When a suspended
HORC Sync pair is resumed, the MCU copies the out-of-sync P-VOL cylinders to the S-VOL.
HORC does not allow access to an S-VOL while the pair is suspended (only when split).
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When a HORC Asynchronous (HORCA) pair is suspended, the MCU stops performing HORC
Async recordset operations for the pair. The MCU continues accepting write I/Os for the
suspended P-VOL and keeps track of the P-VOL cylinders which are updated while the pair is
suspended. The MCU and RCU also keep track of any recordsets that were discarded during
the pair suspension. When a suspended HORCA pair is resumed, the RCU sends the S-VOL
cylinder bitmap to the MCU, and the MCU merges the P-VOL and S-VOL bitmaps to
determine which cylinders are out-of-sync. This method ensures that all cylinders which
contain recordsets that were discarded at the RCU are resynchronized at this time.

A suspended (or split) HORCA S-VOL has an additional status called the consistency status.
The consistency status is displayed only at the RCU and indicates the S-VOL’s update
sequence consistency with respect to the other S-VOLs in the same group. Refer to Table 2.5
(above) for a description of the consistency status for suspended/split HORCA S-VOLs.

Table 2.6 Suspend Types (PSUE)

7\SH $SSOLHV WR 'HVFULSWLRQ

368(� E\ 5&8 3�92/� 6�92/ 7KH 0&8 GHWHFWHG DQ HUURU FRQGLWLRQ DW WKH 5&8 ZKLFK FDXVHG WKH 0&8 WR VXVSHQG
WKH +25& YROXPH SDLU� 7KH 6�92/ VXVSHQG W\SH LV 368(�6�92/ )DLOXUH�

368(� 6�92/

)DLOXUH

3�92/� 6�92/ 7KH 0&8 GHWHFWHG DQ HUURU GXULQJ 5&8 FRPPXQLFDWLRQ RU DQ HUURU GXULQJ XSGDWH
FRS\� ,Q WKLV FDVH� WKH 6�92/ VXVSHQG W\SH LV XVXDOO\ 368(�6�92/ )DLOXUH� 7KLV

VXVSHQG W\SH LV DOVR XVHG ZKHQ WKH QXPEHU RI SDWKV IDOOV EHORZ WKH PLQLPXP QXPEHU
RI SDWKV VHWWLQJ RQ WKH 5&8 2SWLRQ SDQHO�

368(� 0&8
,03/

3�92/� 6�92/ 7KH 0&8 FRXOG QRW ILQG YDOLG FRQWURO LQIRUPDWLRQ LQ LWV QRQYRODWLOH PHPRU\ GXULQJ
,03/� 7KLV FRQGLWLRQ RFFXUV RQO\ LI WKH 0&8 LV ZLWKRXW SRZHU IRU PRUH WKDQ �� KRXUV
�L�H�� SRZHU IDLOXUH DQG IXOO\ GLVFKDUJHG EDFNXS EDWWHULHV��

368(� ,QLWLDO
&RS\ )DLOHG

3�92/� 6�92/ 7KH +25& SDLU ZDV VXVSHQGHG EHIRUH WKH LQLWLDO FRS\ RSHUDWLRQ ZDV FRPSOHWH� 7KH
GDWD RQ WKH 6�92/ LV QRW LGHQWLFDO WR WKH GDWD RQ WKH 3�92/�

368(� 0&8 3�6
2))

6�92/
�+25& $V\QF RQO\�

7KH 5&8 UHFHLYHG D UHTXHVW IURP WKH 0&8 WR VXVSHQG WKH 6�92/ GXH WR 0&8 SRZHU�
RII� 7KH 5&8 VWRSV H[SHFWLQJ UHFRUGVHWV IURP WKDW 0&8� 7KH 3�92/ VWDWXV GRHV QRW
FKDQJH GXH WR 0&8 SRZHU�RII�

3686� 6LGHILOH
RYHUIORZ
�+25&$ RQO\�

3�92/� 6�92/ 7KH DPRXQW RI VLGHILOH H[FHHGV WKH VSHFLILHG �FXUUHQW SHQGLQJ XSGDWH GDWD UDWH�� DQG
WKH 5&8 GDWD LV QRW WUDQVIHUUHG ZLWKLQ WKH VSHFLILHG �RIIORDGLQJ WLPHU��
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2.5.3 HORC Asynchronous Suspension Conditions

HORC Asynchronous operations involve additional suspension conditions related to the
recordset operations. Both the MCU and RCU can detect HORCA suspension conditions and
suspend HORCA pairs. When a HORCA pair is suspended, the cylinders which contain the
following records are marked in the cylinder bitmap as modified (to be copied during the
pairresync operation):

� The recordsets that were created by the MCU but not yet sent to the RCU. After marking
these P-VOL cylinders as modified, the MCU discards these recordsets.

� The recordsets that were sent to the RCU but not acknowledged by the RCU. The MCU
marks these P-VOL cylinders as modified and discards these recordsets. This ensures that
recordsets which are lost during transmission to the RCU are identified and marked.

� The recordsets that reached the RCU but have not yet been settled. After marking these
S-VOL cylinders as modified, the RCU discards these recordsets.

� The P-VOL records updated by host-requested write I/Os after the pair was suspended
(same function as for HORC Synchronous pairs).

If a recordset is lost in transmission from the MCU to the RCU, the MCU’s cylinder bitmap
ensures that the missing recordset is marked. After the MCU sends the recordset to the RCU,
the MCU does not remove the sidefile entry for the recordset from its cache until it receives an
I/O completion signal (device end) from the RCU.

Table 2.7 describes the HORC Asynchronous suspension conditions and indicates which CU
detects the condition and which pairs are suspended. The HORC offloading timer option (see
section 4.4.1) and timeout group options (see section 4.4.3) are used to control the HORC
Asynchronous suspension conditions. See Table 7.4 in section 7.1 for troubleshooting
information for HORC Asynchronous suspension conditions.

Table 2.7 HORC Asynchronous Suspension Conditions

6XVSHQVLRQ &RQGLWLRQ 'HWHFWHG E\� +25&$ 3DLUV WR EH 6XVSHQGHG

7KH 0&8 FRXOG QRW VHQG D SHQGLQJ UHFRUGVHW WR WKH 5&8 EHIRUH WKH
RIIORDGLQJ WLPHU DV\QF RSWLRQ H[SLUHG�

0&8 $OO +25&$ SDLUV ZLWK 3�92/V LQ WKH
0&8�

'XULQJ 0&8 SRZHU�RQ� WKH 0&8 FRXOG QRW HVWDEOLVK FRPPXQLFDWLRQ
ZLWK WKH 5&8 EHIRUH WKH 5&8 UHDG\ WLPHRXW JURXS RSWLRQ H[SLUHG�

0&8 $OO +25&$ SDLUV ZLWK 3�92/V LQ WKH
0&8�

7KH 5&8 FRXOG QRW VHWWOH D SHQGLQJ UHFRUGVHW EHIRUH WKH FRS\
SHQGLQJ WLPHRXW JURXS RSWLRQ H[SLUHG�

5&8 $OO +25&$ 6�92/V LQ WKH FRQVLVWHQF\
JURXS�

7KH 5&8 FRXOG QRW FRPPXQLFDWH ZLWK WKH 0&8 EHIRUH WKH FRS\
SHQGLQJ WLPHRXW JURXS RSWLRQ H[SLUHG �VHH VHFWLRQ �������

5&8 $OO +25&$ 6�92/V LQ WKH FRQVLVWHQF\
JURXS�

7KH 5&8 FRXOG QRW UHFHLYH WKH UHFRUGVHW VXFFHVVIXOO\ GXH WR D
KDUGZDUH IDLOXUH�

5&8 2QO\ WKH DIIHFWHG 6�92/�

7KH 5&8 GHWHFWHG D ORJLFDO HUURU ZKLOH VHOHFWLQJ WKH UHFRUGVHW WR EH
VHWWOHG�

5&8

7KH 5&8 FRXOG QRW VHWWOH WKH UHFRUGVHW GXH WR D KDUGZDUH IDLOXUH�
WUDFN FRQGLWLRQ� RU ORJLFDO HUURU�

5&8

$OO +25&$ 6�92/V LQ WKH FRQVLVWHQF\
JURXS� RU RQO\ WKH DIIHFWHG 6�92/�
GHSHQGLQJ RQ WKH W\SH RI IDLOXUH DQG
WKH HUURU OHYHO +25&$ SDLU RSWLRQ�
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Chapter 3 Preparing for HORC Operations

3.1 System Requirements

HORC operations involve the 9900 MCUs and RCUs containing the primary and secondary
volumes, the remote copy connections between the MCUs and RCUs, the UNIX® and/or PC
server host(s) at the primary and remote sites, and the HORC remote console software. The
HORC system requirements are:

� MCU:  Hitachi Lightning 9900™ subsystem with HORC installed.

� RCU: Hitachi Lightning 9900™ subsystem with HORC installed.

Note: HORC can coexist with HRC (all copy modes) in the same 9900 subsystem.

Note: The 9900 subsystems may have additional installation requirements (e.g., SVP modes).
For further information on 9900 SVP modes for HORC, refer to Table 2.1.

� Remote copy connections (see section 3.3.1 for further information):

– Multimode serial interface (ESCON®) cables are required at both the MCU and RCU.

– For distances from 3 km to 43 km, single-mode serial interface cables with IBM 9032
or 9033 ESCON directors (ESCDs) and/or 9036 ESCON repeaters are required.

– For distances greater than 9 km, the extended distance facility (XDF) provided by the
ESCDs and/or ESCON repeaters is required.

– For distances greater than 43 km, approved third-party channel extender products and
telecommunications lines are required. Long-distance HORC solutions are provided
based on user requirements and workload characteristics. Note: Usage of channel
extenders may require additional 9900 configuration (e.g., SVP mode 21).

Note: All remote copy activities between two 9900 subsystems (i.e., HORC Sync and
HORCA, HRC Sync and HRCA) can share the same remote copy connections.

� UNIX ®-based and PC server platforms:  The 9900 subsystem supports HORC
operations for a variety of UNIX®-based and PC server platforms, including Sun® Solaris®,
IBM ® AIX ®, HP-UX®, Windows NT®, Novell® NetWare®. Please contact your Hitachi
Data Systems account team for the latest information on 9900 platform support.

� 9900 Remote Console PC:  The RMCMAIN and DKCMAIN HORC license key codes
are required. If you are using HORC for disaster recovery, install a second Remote
Console PC at the remote site. Please refer to the 9900 Remote Console User’s Guide for
instructions on installing and using the 9900 Remote Console PC.

Note: Administrator access to RMCMAIN or custom HORC access is required to perform
HORC operations. Users without administrator or HORC access privileges can only view
HORC information.
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3.2 HORC Requirements and Restrictions

HORC has the following requirements and restrictions:

� One-to-one volume copy operations

� Logical unit (LU) type (also called device emulation or type)

� Consistency groups

� Accessing HORC P-VOLs and S-VOLs

� Cache and NVS

� Host failover software

� Duplicate volume

� Host system crash

3.2.1 One-to-One Volume Copy Operations

HORC requires a one-to-one relationship between the logical volumes of the volume pairs. A
volume (LU) can only be assigned to one HORC pair at a time. HORC does not support
operations in which one P-VOL is copied to more than one S-VOL, or more than one P-VOL
is copied to one S-VOL. Because HORC operates on logical volumes rather than on files,
multivolume files require special attention. For complete duplication and recovery of a
multivolume file (e.g., a large database file which spans several volumes), make sure that all
volumes of the file are copied to HORC S-VOLs, and use HORC Asynchronous to ensure
update sequence consistency across this group of S-VOLs.

3.2.2 Logical Unit (LU) Types

HORC supports the OPEN-x LU types which can be configured on the 9900 subsystem
(OPEN-3, OPEN-8, OPEN-9, OPEN-K, OPEN-E, OPEN-L, OPEN-M). (OPEN-L and -M are
used only for Windows® 2000 systems.) The HORC remote console software displays the LU
type of the P-VOLs and S-VOLs. A HORC pair must consist of LUs of the same type and
capacity (e.g., OPEN-3 to OPEN-3). The 9900 multiplatform volumes (e.g., 3390-3A/B/C,
3380-KA/B/C) cannot be assigned to HORC pairs. Note: Please contact your Hitachi Data
Systems account team for the latest information on supported devices.

HORC supports the LU Size Expansion (LUSE) feature of the 9900, which allows you to
configure expanded LUs using two or more contiguous LDEVs (up to 36). When LUSE
volumes are assigned to a HORC pair, the P-VOL and S-VOL must contain the same type and
number of LDEVs (e.g., OPEN-3*6 to OPEN-3*6). The number of LDEV pairs in a HORC
LUSE pair equals the number of LDEVs in each LUSE volume. When the status of all LDEV
pairs within one HORC LUSE pair is not the same (e.g., one LDEV pair is suspended), the pair
status of the HORC LUSE pair changes to PDUB.

HORC also supports the Virtual LUN feature of the 9900 subsystem (also called custom
volume size or CVS), which allows you to configure custom-size LUs which are smaller than
standard-size LUs. When custom-size LUs are assigned to a HORC pair, the S-VOL must have
the same capacity as the P-VOL.



Hitachi Lightning 9900� HORC User and Reference Guide 31

3.2.3 Consistency Groups

The HORC Asynchronous consistency groups have the following requirements:

� Each HORCA pair must be assigned to one and only one consistency group.

� The maximum number of volume pairs in one consistency group is 4,096 (entire RCU)
(4,095 when the CCI command device is defined).

� The maximum number of consistency groups established for one MCU-RCU pair is 64
(00-3F). The RCU supports a maximum of 64 groups. This limit of 64 groups includes
both HORCA groups and HRC Asynchronous groups (e.g., 32 HORCA + 32 HRCA).

� A HORC consistency group must consist only of HORCA pairs (no HRC pairs).

3.2.4 Accessing HORC P-VOLs and S-VOLs

To ensure maximum data integrity during normal HORC operations, the RCU rejects all write
operations issued by a host to a HORC S-VOL. If you need write access to a HORC S-VOL,
you must split the pair using the S-VOL write option (see section 2.2.4). When you resume
(resync) the split pair, the RCU will send the S-VOL cylinder bitmap to the MCU to ensure
proper resynchronization of the pair.

3.2.5 Cache and Nonvolatile Storage (NVS)

Cache and nonvolatile storage (NVS) must be operable for both the MCU and RCU of a
HORC volume pair. If not, the HORC paircreate operation will fail. The remote subsystem
cache should be configured to adequately support the HORC remote copy workloads as well as
any local workload activity.

3.2.6 Host Failover Software

The 9900 remote console software products do not provide any host failover functions for
disaster recovery. Host failover software is a critical component of any disaster recovery effort.
When an MCU fails to maintain synchronization of a HORC pair, the MCU generates sense
information. It is very important that this information be transferred to the remote site via the
host failover software for effective disaster recovery.
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3.2.7 Duplicate Volumes

Since the contents of the P-VOL and S-VOL of a HORC pair are identical, the S-VOL can be
considered a duplicate of the P-VOL. Since the host operating system does not allow duplicate
volumes, the host system administrator must take precautions to prevent system problems
related to duplicate volumes. You must define the HORC S-VOLs so they do not auto-mount
or come online to the same host at the same time as the P-VOLs (see WARNING  below).

HORC does not allow the S-VOL to be online (except when the pair is split). If the S-VOL is
online, the HORC paircreate operation will fail.

WARNING: If the HORC S-VOLs are physically attached to the same host server(s) as the
HORC P-VOLs, the following problem can occur:

� When a HORC pair is deleted, the old S-VOL is usually offline. If the host is then
restarted, the system administrator may be offered both volumes and asked which volume
should be left offline. This can be confusing and is prone to error.

If the HORC S-VOLs and P-VOLs are connected to the same host(s), Hitachi Data Systems
strongly recommends that the S-VOLs are defined to remain offline to avoid this problem.

3.2.8 Host System Crash

The contents of the P-VOL and S-VOL of a HORC pair may become inconsistent if the host
system hangs (crashes) while a write operation is being performed on the HORC P-VOL, and
the write operation cannot be retried because of the following reasons:

� A check condition is reported to the host due to a failure in the subsystem when the write
command for the HORC pair is issued.

� A reset command is issued from the host and the write operation is stopped (the write
operation is incomplete).

If these conditions occur, you must retry the job to complete the write operation.
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3.3 Installing the Hardware

Initial installation of the HORC hardware is performed by the user and the Hitachi Data
Systems representative. The hardware configuration for HORC Synchronous and HORC
Asynchronous is the same.

To install the hardware required for HORC operations:

1. User:  Identify the locations of the HORC P-VOLs and S-VOLs (primary and secondary
volumes), so that the HORC hardware can be installed and configured properly.

2. User and Hitachi Data Systems Representative:  Install the 9900 Remote Console PC
near the HORC MCU(s), and connect the Remote Console PC to the HORC MCU(s) via
the 9900-internal LAN. Hitachi Data Systems recommends that you also install a Remote
Console PC connected to the RCUs at the remote site. Refer to the 9900 Remote Console
User’s Guide for instructions on installing the 9900 Remote Console PC.

3. Hitachi Data Systems Representative:  Make sure that the MCUs and RCUs are properly
configured for HORC operations (e.g., cache, NVS) (see section 3.2.5). Make sure that
adequate cache is installed and available for asynchronous operations (HRC/HORC, XRC,
CC). You must also consider the amount of FlashAccess data to be stored in cache when
determining the required amount of cache. Set the SVP clock to local time so that the
HORC time-stamps will be correct. Also make sure that the desired SVP modes are
enabled (see Table 2.1).

4. Hitachi Data Systems Representative:  Make sure the MCUs are configured to report
sense information to the host(s). The RCUs should also be attached to a host server to
enable reporting of sense information in case of a problem with an S-VOL or RCU. If the
remote site is unattended, the RCUs should be attached to a host server at the primary site,
so that the system administrator can monitor the operational condition of the RCUs.

5. Hitachi Data Systems Representative:  If power sequence control cables are used, set the
power select switch for the cluster to LOCAL to prevent the MCU from being powered off
by the host. Also make sure the RCU will not be powered off during HORC operations.
See section 5.8 for further information on powering off/on the HORC MCUs and RCUs.

6. Hitachi Data Systems Representative:  Install the Serial Port Adapter features (e.g., the
DKC-F410I-8S serial 8-port adapter (pair of 4-port CHE cards, 1 card per cluster) provides
eight ESCON links). If the MCU and RCU are multiplatform subsystems, there may be
available serial interfaces, and additional Serial Port Adapter features may not be required.

7. Hitachi Data Systems Representative:  Install the HORC remote copy connections
between the MCU(s) and RCU(s). This hardware (ESCON cables, ESCON directors, etc.)
is supplied by the user. See section 3.3.1 for remote copy configurations. Distribute the
paths between different storage clusters and ESCDs to provide maximum flexibility and
availability. The logical paths between the MCU and RCU must be separate from the
logical paths between the host and RCU. All remote copy activities between two 9900
subsystems (i.e., HORC Sync and HORCA, HRC Sync and HRCA) can share the same
remote copy connections.
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3.3.1 HORC Remote Copy Connections

Figure 3.1 shows the HORC remote copy connection configurations. The MCU and RCU of
each HORC pair must be connected via multimode ESCON® cables. For distances greater than
3 km, single-mode cables up to 20 km in length and IBM 9032/9033 ESCDs and/or 9036
ESCON repeaters are required. The IBM 9032/9033 ESCD supports the extended distance
facility (XDF), which uses single-mode ESCON cables up to 20 km. The IBM 9036 ESCON
repeater supports single-mode-to-single-mode connection or single-mode-to-multimode
connection. When HORC subsystems are more than 9 km apart, the XDF connections
provided by the ESCDs or ESCON repeaters are required. HORC operations can be performed
at distances of up to 43 km (27 miles) using standard ESCON support. Long-distance solutions
are provided using approved channel extenders and communication lines.

20 km

Max = 43 km

IBM 9032/9033 ESCON director

IBM 9036 ESCON repeater

Multimode cables up to 3 km

Single-mode cables up to 20

km

Unrestricted distance

CX5000 Channel Extender

T1/T3 telecommunications lines

MCU/RCU RCU/MCU

MCU/RCU RCU/MCU

MCU/RCU RCU/MCU

MCU/RCU RCU/MCU

MCU/RCU RCU/MCU

MCU/RCU RCU/MCU

Figure 3.1 HORC Remote Copy Connection Configurations

Dedicated ESCON channels may be installed, or existing ESCON channels connected by
ESCDs may be used. The logical paths between the MCU and RCU must be separate from the
logical paths between the host and RCU. Note: All remote copy activities between two 9900
subsystems (i.e., HORC and HRC) can share the same remote copy connections.

The ESCDs can accommodate multiple MCU-RCU remote copy connections (see Figure 3.2).
N-to-1 or 1-to-n remote copy connections (nd4) can also be configured by using the dynamic
switching capability of the ESCDs to share the physical interface cables between the
components (see Figure 3.3). In addition, the ESCDs can accommodate channel-to-MCU and
channel-to-RCU connections in addition to the remote copy connections (see Figure 3.4).

MCU1 MCU2 RCU2 RCU1

ESCD ESCD

RCP

Dynamic connection
Static connection

Ordinary serial interface port

Figure 3.2 N Pairs of Remote Copy Connections
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MCU1 MCU2 RCU

ESCD ESCD

 RCP

 Dynamic connection

 Static connection

 Ordinary serial interface port

MCU RCU2 RCU1

ESCDESCD

Figure 3.3 N-to-1 and 1-to-N Remote Copy Connections (Nd4)

Note: 1-to-n configurations (one main subsystem and multiple remote subsystems) are valid for
HORC Asynchronous, as long as a consistency group does not span remote subsystems.

 RCP

 Dynamic connection

 Static connection

 Ordinary serial interface portESCD ESCD

MCU RCU

Host
Processor
(Primary)

Host
Processor

(Secondary)

ESCD ESCD

Host
Processor
(Primary)

Host
Processor

(Secondary)

MCU RCU

Figure 3.4 Remote Copy Connections Shared With Channel-to-RCU Connections
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3.3.2 Using Channel Extenders

HORC Asynchronous can be integrated with third-party channel extender products to provide
remote data backup for distances greater than 43 km. The following information was current at
the time of publication of this document, but may change. Please contact your Hitachi Data
Systems account team for the latest information on channel extender support for HORC.

� HORC has been tested with the CNT UltraNet Storage Director:

– UltraNet supports T3 and ATM (asynchronous transfer mode) communication lines.

– UltraNet supports ATM OC-3 (optical carrier) levels. The transfer speed of OC-3 is a
maximum of 155 Mb/s.

– The transfer speed of T3 is a maximum of 44 Mb/s.

� The 9900 subsystems’ serial numbers must be set on the channel extenders as follows. If
the serial numbers are not set correctly, the HORC paircreate operation will terminate with
an error. For CNT UltraNet, this operation must be performed by the CNT representative.

– Set the RCU serial number to the MCU-side extender.

– Set the MCU serial number to the RCU-side extender.

– Set the serial number on each CNT UltraNet port.

� Make sure that your channel extenders are capable of supporting the HORC Asynchronous
channel command. The parameter length and detailed specification of the HORC
Asynchronous channel command are different than for HORC Synchronous RIOs.

� The LDEV IDs of the S-VOLs must be assigned on each port of the MCU-side extender.
The maximum number of LDEVs which can be assigned on each port is 254. Figure 3.5
shows the required LDEV assignment on each extender port. If the LDEV IDs are not
assigned properly, the HORC paircreate operation will terminate with an error. For CNT
UltraNet, this operation must also be performed by the CNT representative.
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CU# LDEV ID Range Port

#0 00-FD #A

#1 00-FD #B CNT

#2 00-FD #C UltraNet

#3 00-FD #D

Example 1: Assigning the same LDEV IDs of a specific CU number to each port.

CU# #0 #1 #2 #3 Port

00-3F 00-3F 00-3F 00-3D #A

LDEV ID 40-7F 40-7F 40-7F 40-7D #B CNT

Range 80-BF 80-BF 80-BF 80-BD #C UltraNet

C0-FF C0-FF C0-FF C0-FD #D

Example 2: Assigning specific LDEV IDs on each CU number to each port.

Figure 3.5 Assigning S-VOL LDEV IDs to the Channel Extender Ports
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3.4 Enabling the HORC Feature

The user enables the remote HORC option on the Remote Console PC and the HORC copy
options on each 9900 subsystem using the RMCMAIN and DKCMAIN license key codes for
HORC. Note: You must have separate DKCMAIN license key codes for each 9900 subsystem.
You may not re-use the same DKCMAIN key code for multiple 9900 subsystems.

To enable the HORC feature:

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

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

3. Enable the remote HORC option(s) on the Remote Console PC as follows:

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

b) Select Option… to open the RMCMAIN Option Product panel (see Figure 3.6).

c) On the Option Product panel, select Remote HORC, and then select Install…  to open
the Input Key Code panel (see Figure 3.7).

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

e) If the key code is accepted, the Program Product (P.P.) Confirmation panel opens (see
Figure 3.8). Confirm the information displayed on this panel, and select Install . The
Option Product panel now displays [Install]  for the Remote HORC option.

f) If you are also enabling HORC Asynchronous, repeat steps (c)-(e) for the Remote
HORC Asynchronous option listed on the RMCMAIN Option Product panel. Select
Close on the Option Product panel to return to the Remote Console Main panel.

4. If not already done, add the attached 9900 subsystems to the Remote Console PC. Select
Controller… , select Add…, enter the subsystem name, S/N, and IP address, and select
OK . Then select the subsystem you just added on the Connection Control panel, and select
Entry . Refer to the 9900 Remote Console User’s Guide for more detailed instructions.

5. Enable the HORC copy option(s) on each subsystem (MCUs and RCUs) as follows:

a) On the Connection Control panel, select the desired 9900 subsystem, and then select
Install… to open the DKCMAIN Option Product panel (see Figure 3.9).

b) Select HORC (must be enabled first), select Install… , enter the license key code for
the selected subsystem on the Input Key Code panel, and select OK .

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

d) If you are also enabling HORC Asynchronous, repeat steps (a) through (c) for the
HORC Asynchronous copy option listed on the DKCMAIN Option Product panel.

6. After enabling the HORC options on all 9900 subsystems, you are now ready to configure
the 9900 subsystems as MCUs and RCUs for HORC operations (see the next section).
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Figure 3.6 Enabling the Remote HORC Option

Figure 3.7 Entering the HORC License Key Code Figure 3.8 Confirming the HORC Key Code

Figure 3.9 Enabling the HORC Copy Options on Each Subsystem
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3.5 Configuring the MCUs and RCUs for HORC Operations

After you have added the subsystems to the Remote Console, installed the HORC hardware
and software, you can configure the MCUs and RCUs for HORC operations as follows:

1. Identify the volumes that will become the HORC P-VOLs and S-VOLs. You need to know
the subsystem S/N, SSID, and CU image of each HORC volume, so that you can configure
the MCUs and RCUs correctly for your desired HORC pairs and HORCA groups. When
you create the HORC pairs, you will need to know the port ID, target ID, and LUN of each
HORC volume.

2. If Hitachi GRAPH-Track™ (GT) is connected to the subsystem to be configured as a
HORC MCU, you may want to disconnect GT to avoid contention on the internal 9900
LAN (see section 3.6.2 for further information).

3. Start up and log in to RMCMAIN with administrator access.

4. Select Connect… to open the Connection Control panel, select the subsystem that you
want to configure as a HORC MCU, and then select Connect.

5. Select HORC to start the HORC software. The HORC Main Control panel displays the
S/N of the connected subsystem and the selected CU image (CU 0 is displayed first).

6. Configure the serial interface ports which are connected to the RCUs as RCPs using the
Port Change panel (see Figure 3.10) (see section 4.2.3 for instructions).

7. Add the desired RCU(s) to the current MCU CU image using the Add RCU panel (see
Figure 3.11) and Path Parameter panel (see Figure 3.12) (see section 4.3.1 for
instructions):

SSID = maximum of four SSIDs per CU, 64 LDEVs per SSID.
Number of path = maximum of four ESCON links (RCPs) per CU image.
Physical port number = port A-H at CL-1 or CL2.
Link address = destination port address on the ESCD (00 for static link to RCU).
Logical address = RCU CU image number (00-0F)

8. Repeat step (7) for each CU image of the MCU. After adding all RCUs to each MCU CU
image, verify the RCU options, and select OK to close the RCU Option panel (see Figure
3.13) (see section 4.3.2 for instructions).

9. If you plan to create HORCA pairs with P-VOLs in this MCU, configure the MCU async
options (Figure 3.14) (see section 4.4.1 for instructions), and then add the desired
consistency group(s) to the MCU (see Figure 3.15) (see section 0 for instructions).

10. When you are finished configuring this MCU, exit HORC, and disconnect RMCMAIN
from the subsystem. If desired, you can reconnect GRAPH-Track to this subsystem now.

11. Repeat steps (4)–(10) for each subsystem which will function as a HORC MCU. After you
have configured the MCUs, added the RCUs, and configured the HORC async options and
consistency groups, you are ready to begin HORC volume pair operations.
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Figure 3.10 Configuring the RCPs Figure 3.11 Adding the RCUs

Figure 3.12 Entering the RCU Path Parameters Figure 3.13 Configuring the RCU Options

Figure 3.14 Setting the HORC Asynchronous Options Figure 3.15 Adding the Consistency Groups
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3.6 Combining HORC with Other Data Management Operations

HORC supports concurrent operations with the following data management functions:

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

� Virtual LUN . Virtual LUN (CVS) volumes can be assigned to HORC pairs, provided that
the S-VOL has the same capacity than the P-VOL. If you need to perform Virtual LUN
operations on an existing HORC P-VOL or S-VOL, you must delete the pair first to return
the volume to SMPL status.

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

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

� ShadowImage. ShadowImage (HOMRCF) volumes can be assigned to HORC pairs, and
HORC volumes can be assigned to ShadowImage pairs. See section 3.6.1 for information
on HORC and ShadowImage shared volume configurations.

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

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

Note: When HORC and HRC coexist in the same 9900 subsystem, each consistency group
must contain either HORCA pairs or HRCA pairs (not both), and HORCA and HRCA share
the same cache sidefile area.
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3.6.1 Combining HORC and ShadowImage

HORC and ShadowImage (also called HOMRCF) can be used together in the same subsystem
and on the same volumes to provide multiple copies of data at the primary and/or remote sites.
Table 3.1 describes the host pair status reporting for HORC volumes, ShadowImage volumes,
and HORC/ShadowImage shared volumes. Table 3.2 shows the currency of the data on a
shared HORC/ShadowImage volume based on HORC and ShadowImage pair status.

� For shared HORC/ShadowImage volumes, the HORC pair status is reported to the host if
you query the HORC P-VOL or S-VOL. To obtain the ShadowImage pair status, query the
P-VOL of the ShadowImage pair.

� ShadowImage supports multiple S-VOLs for each P-VOL. If you issue a pair status query
to a ShadowImage P-VOL (e.g., pairdisplay), the status for only one ShadowImage pair is
reported (the pair with the S-VOL with the lowest LDEV ID). To obtain the pair status for
the ShadowImage pair(s) with the other S-VOL(s), you must direct the host query to the
specific S-VOL using the S-VOL’s LDEV ID in the host command. The ShadowImage
remote console software displays the LDEV ID and ShadowImage pair status of all
S-VOLs associated with a P-VOL.

Table 3.1 Host Pair Status Reporting for HORC/ShadowImage Shared Volumes
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Figures 3.13 through 3.16 show the various HORC/ShadowImage (HOMRCF) configurations
which share volumes. HORC supports synchronous and asynchronous operations for shared
HORC/HOMRCF volumes.

� Figure 3.16 shows an example of a HORC P-VOL which is also functioning as a
ShadowImage (HOMRCF) P-VOL. This configuration allows you to use ShadowImage
for on-site data backup in case of a HORC failure, and to use HORC to provide remote
backup of the ShadowImage P-VOL in case of a ShadowImage failure.

� Figure 3.17 shows an example of a HORC S-VOL which is also functioning as a
ShadowImage (HOMRCF) P-VOL. This configuration allows you to use ShadowImage to
provide multiple backup copies of a single HORC P-VOL.

� Figure 3.18 combines the configurations shown in Figure 3.16 and Figure 3.17. Within a
single HORC pair, the P-VOL and S-VOL are both functioning as ShadowImage P-VOLs,
providing multiple copies at the primary and remote sites.

� Figure 3.19 shows an example of a ShadowImage S-VOL which is also used as a HORC
P-VOL. Caution: This configuration requires that the ShadowImage pair be established in
duplex mode (PAIR) and then split (PSUS) before the HORC pair is created.

HORC

HOMRCF

P-VOL

S-VOL

P-VOL S-VOL

Figure 3.16 Shared HORC P-VOL/HOMRCF P-VOL

HOMRCF

HORC

P-VOL

S-VOL

P-VOL S-VOL

Figure 3.17 Shared HORC S-VOL/HOMRCF P-VOL
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HOMRCF

HORC

HOMRCF

P-VOL

S-VOL

P-VOL

S-VOL

P-VOL S-VOL

Figure 3.18 Shared HORC P-VOL/HOMRCF P-VOL with Shared HORC S-VOL/HOMRCF P-VOL

HOMRCF

P-VOL

S-VOL

P-VOL S-VOL

HORC

Figure 3.19 Shared HOMRCF S-VOL/HORC P-VOL
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3.6.2 Combining HORC and Hitachi GRAPH-Track

The Hitachi GRAPH-Track software product provides detailed information on the I/O activity
and hardware performance of the 9900 (and 7700) subsystems and allows you to tune the
subsystem’s duplex write (DW) cache setting. GRAPH-Track can be used to monitor the 9900
subsystems which will be (or already are) performing HORC operations. The subsystem usage
and performance data displayed by GRAPH-Track enables you to:

� Identify the best times to perform HORC data duplexing operations (e.g., during periods of
light system I/O activity),

� Adjust the cache settings of the subsystems to accommodate HORC operations (e.g.,
increase DW cache during HORC initial copy operations), and

� Determine the best locations for the HORC S-VOLs (e.g., in array groups with less
frequently accessed volumes to avoid bottlenecks of backend activity),

� Monitor subsystem performance during HORC operations and during testing activities.

GRAPH-Track data collection does not affect subsystem operations in any way. However,
GRAPH-Track data collection can cause a significant amount of traffic on the 9900-internal
LAN, especially when GRAPH-Track is collecting lots of LDEV data. To prevent timeouts
from occurring while you are performing HORC (or other) operations on the Remote Console
PC, you may want to decrease GRAPH-Track data collection activities before using the 9900
RMCMAIN software. This reduces 9900-internal LAN traffic, so that inquiries and commands
issued by the Remote Console PC can be processed more quickly.

To perform HORC (or other) remote console operations while GRAPH-Track is collecting
data for one or more subsystems on the same 9900-internal LAN:

1. If GRAPH-Track is collecting lots of LDEV data, consider disabling GRAPH-Track
LDEV data collection for one or more subsystems before using the remote console
software. Please refer to the GRAPH-Track online help for instructions on disabling
LDEV data collection.

2. If GRAPH-Track is collecting data for more than three subsystems on the 9900-internal
LAN, consider disconnecting GRAPH-Track from one or more subsystems before using
the remote console software. Refer to the GRAPH-Track online help for instructions on
disconnecting GRAPH-Track.

3. After you have disabled LDEV data collection and/or disconnected GRAPH-Track, you
can connect to the subsystem using RMCMAIN, launch the HORC remote console
software, and perform HORC operations (e.g., create pairs, view pair status).

4. When you are finished performing HORC operations, exit the HORC software, and then
exit the Function Select panel to disconnect RMCMAIN from the subsystem.

5. After you have disconnected the Remote Console PC from the subsystem, you can re-
enable GRAPH-Track data collection.
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Chapter 4 Performing HORC Configuration Operations

The HORC configuration operations include the MCU operations, RCU operations, HORC
Asynchronous control operations, discontinuing HORC operations, and scripting. The HORC
Main Control panel (see section 4.1) provides access to all HORC configuration operations.

The MCU operations (see section 4.2) configure the MCUs for HORC operations and include:

� Adding the MCUs,

� Changing the CU image,

� Configuring the MCU serial interface ports, and

� Monitoring the MCU volume usage statistics.

The RCU operations (see section 4.3) configure the RCUs for HORC operations and include:

� Adding the RCUs,

� Setting the RCU options,

� Adding/deleting logical paths to an RCU,

� Adding/deleting SSIDs for an RCU,

� Viewing RCU status, and

� Deleting RCUs.

The HORC Asynchronous control operations (see section 4.4) configure the HORC
Asynchronous groups and options and include:

� Setting the MCU async options,

� Adding consistency groups,

� Setting the consistency group options,

� Viewing consistency group status, and

� Deleting consistency groups.

You can optimize HORC operations and 9900 subsystem performance by selecting the
appropriate HORC settings and options for your operational environment and also by
addressing conditions which can affect subsystem performance (see section 4.5).

When you want to discontinue HORC operations (see section 4.6), you must perform the
required HORC operations (e.g., pair deletion, RCU deletion, port reconfiguration, etc.) in a
specific order to ensure smooth operations and avoid command rejects and error conditions.

The HORC scripting function (see section 4.7) allows you to specify and execute a series of
HORC operations from the Remote Console PC without having to issue commands separately.

The HORC Main Control panel also provides access to all HORC volume pair operations:
creating pairs, splitting and resyncing pairs, and viewing pair status. Chapter 5 describes and
provides instructions for performing the HORC volume pair operations.
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4.1 HORC Main Control Panel

The HORC Main Control panel (see Figure 4.1) displays the HORC information for the
selected CU image of the connected subsystem and provides access to all HORC functions.
The HORC Main Control panel is accessed from the RMCMAIN Option Select panel.

Figure 4.1 HORC Main Control Panel

To open the HORC Main Control panel:

1. Start up and log in to RMCMAIN. If you want to perform HORC operations, log in with
administrator access. You do not need administrator access to view HORC information.

2. Connect to the desired 9900 subsystem using the Connection Control panel.

3. When the Function Select panel opens, select the HORC button to open the HORC Main
Control panel.

4. The HORC Main Control panel displays the HORC pair information for the most recently
selected CU image of the connected subsystem (CU 0 is the default CU image) and allows
you to perform HORC operations. The HORC Main Control panel is described below.
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The CU S/N field displays the serial number of the connected subsystem. The RCU List box
displays the RCUs which have been added to the current CU image. The MCU List  box
displays the MCUs for the S-VOLs in the current CU image. The buttons below the MCU List
box provide access to the RCU operations (see section 4.3):  add RCU, edit path/SSID, delete
RCU, RCU options, and RCU status.

The Port… button opens the Port Change panel (see section 4.2.3), which allows you to
configure the serial ports of the connected subsystem. The Usage… button opens the Remote
Copy Monitoring panel (see section 4.2.4), which displays volume usage statistics for the
specified CU on the connected subsystem. The Script… button opens the Script Monitor
panel, which allows you to run a HORC script (see section 4.7).

The Volume List box (see section 4.1.1) displays the volumes (LUs) in the selected CU image
and port and displays the HORC pair information for each volume. The Display Filter box
(see section 4.1.2) allows you to control which volumes are displayed by pair status, pair type,
HORCA group number, port, and CU image. You must change CU images to access all
LDEVs in the 9900 subsystem.

The C/T Group Operation box displays the consistency group information for the connected
subsystem:  group number, CU type of the connected subsystem (MCU and/or RCU), serial
number and SSID of the other CU in the group. The buttons next to the group list box provide
access to the HORC Asynchronous control operations (see section 4.4):  group status, add
group, delete group, and group options. The Async Option… button provides access to the
HORC async options for the connected MCU (see section 4.4.1).

The Pairdisplay…, Paircreate…, Change Option…, Pairsplit-R…, Pairsplit-S…, and
Pairresync… buttons allow you to perform HORC volume pair operations (see Chapter 5).
The Ldev Operation button (below the pair operation buttons) provides access to LDEV-
specific HORC pair information (e.g., for HORC LUSE pairs) (see section 4.1.3).

The Refresh button refreshes the information displayed on the HORC Main Control panel.
The Exit  button closes the HORC Main Control panel, exits the HORC software, and returns
you to the RMCMAIN Function Select panel. Exiting the HORC software does not affect the
HORC activities in progress.
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4.1.1 Volume List Box

The Volume List box on the HORC Main Control panel displays the following information for
each volume (LU) of the connected disk subsystem:

� Port, ID , LUN:   Port number, SCSI target ID (TID), and LU number (LUN).

� Vol:   CU image:LDEV ID. The CU images are numbered 0-F. The LDEV ID is
hexadecimal (00-FF). For a LUSE volume, the first LDEV (lowest LDEV ID) is listed.

� Type:  Pair type:  Sync or Async. (P) = HORC primary volume; (S) = HORC secondary
volume. "-----" indicates a simplex volume. Note: Volumes which are currently assigned to
ShadowImage pairs are displayed in the Volume List box as simplex volumes.

� Status:  (see section 2.5 for further information on HORC pair status)

– SMPL. The volume is not currently assigned to a HORC pair. When the initial copy is
started by a paircreate operation, the volume status changes to COPY.

– COPY. The HORC initial copy operation is in progress. Data on the HORC pair is not
fully identical. When the initial copy is complete, the status will change to PAIR .

– PAIR . The volume is currently assigned to a HORC pair, and the HORC pair is 100%
synchronized. All updates from the host to the P-VOL are duplicated at the S-VOL.

– PSUE. The pair has been suspended by the MCU or RCU due to an error condition.
The volumes in this pair are not synchronized.

– PSUS. The pair has been split by the user (pairsplit-R), or the pair has been deleted by
the user from the RCU (pairsplit-S). The volumes in this pair are not synchronized.

– PDUB. This HORC LUSE pair is in the COPY or PAIR state, but at least one LDEV
pair within the HORC LUSE pair is in the SMPL or PSUE state.

– Suspending. HORC Asynchronous only. This pair is not synchronized. This pair is in
transition from the PAIR  or COPY state to the PSUS/PSUE state.

– Deleting. HORC Asynchronous only. This pair is not synchronized. This pair is in
transition from the PAIR , COPY, or PSUS/PSUE state to the SMPL state.

� Sub:  This volume substatus is displayed for HORC Asynchronous pairs only:

– GRP. The consistency time (C/T) of the volume corresponds to the C/T of its group.

– LU . The consistency time of the volume does not correspond to the C/T of its group.

– OFF. The volume is suspended by MCU power-off.

� S/N and SSID of the other subsystem (MCU or RCU) of the volume pair.

� Port, ID , LUN:   Port number, TID, and LUN of the other volume of the volume pair.

� Vol:   CU image:LDEV ID of the other volume of the volume pair. For a LUSE volume,
the first LDEV (lowest LDEV ID) is listed.

� Fence: The P-VOL fence level of the HORC volume pair:  data, status, or never. See
section 6.1.1 for a complete description of the HORC P-VOL fence-level parameter.

� Grp(Lv):   The HORCA group number (0-3F hex) and async error-level option (group or
LU) for this pair. See section 5.2.2 for a description of the error-level pair option.
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4.1.2 Display Filter

The Display Filter box on the HORC Main Control panel (see Figure 4.2) allows you to
control which volumes are displayed in the Volume List box by CU image, and within each
logical CU image by port, pair status, pair type (synchronous or asynchronous), group number
(HORC Asynchronous only), and consistency status (HORC Asynchronous only).

Figure 4.2 Display Filter on the HORC Main Control Panel

The Status box allows you to display only HORC volumes which have the selected pair status:
SMPL, PAIR , PSUS/PSUE, COPY, Deleting (Async only), and/or Suspending (Async
only). Simplex volumes are always displayed (except when the PDUB Only or S-VOL Only
box is selected).

The Type box allows you to select the types of HORC volumes to be displayed:  Sync and/or
Asyn. The Grp(Asyn) drop-down list box allows you to select the group(s) to be displayed.

The Sub(Asyn) box allows you to display only volumes with the selected consistency status:
GRP, LU , and/or OFF.

The PDUB Only checkbox allows you to display only HORC LUSE volumes with the PDUB
status. When this box is selected, simplex volumes are not displayed.

The S-VOL Only checkbox allows you to display only HORC S-VOLs. When this box is
selected, simplex volumes are not displayed.

The Port drop-down list box allows you to select the desired 9900 port or all ports. The
Volume List box will display only the volumes behind the selected port(s).

The CU# field displays the current CU image. The Change CU#… button allows you to select
a different CU image (0, 1, 2, …F) in the connected subsystem. The Volume List box will
display only the volumes behind the selected CU image, and HORC operations such as add
RCU and paircreate will apply only to the volumes in the selected CU image. Note: When
performing HORC operations, always make sure to select the appropriate CU image, so that
you can access the desired volumes and MCU-RCU paths.
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4.1.3 LDEV Operation Panel

The LDEV Operation panel (see Figure 4.3) displays HORC information for individual LDEV
pairs within HORC LUSE pairs. The LDEV Operation panel also provides access to the
pairdisplay and pairresync operations for individual LDEV pairs. The LDEV Operation panel
is accessed from the HORC Main Control panel (select one LU, and select Ldev Operation)
and from the Pairdisplay panel (select Ldev Operation).

Figure 4.3 LDEV Operation Panel

The Volume List box displays the
following information for each LDEV
in the selected LU:

– Dev:  CU image:LDEV ID.

– Type:  Pair type (Sync or Async,
primary or secondary).

– Status:  Pair status (SMPL,
COPY, PAIR, PSUS/PSUE,
Suspending, or Deleting).

– S/N, SSID, Dev:  Subsystem S/N,
SSID, and LDEV ID of the other
LDEV in the pair.

– Fence:  Fence level of the pair
(data, status, or never).

The Display Filter box displays the selected LU (CU image, port, SCSI TID, LUN) and
allows you to filter the LDEVs displayed in the Volume List box by pair status (same as on
the HORC Main Control panel).

The Pairdisplay… button opens the Pairdisplay panel (see section 5.3.2), which displays the
detailed HORC status information for the selected LDEV. The Pairresync… button opens the
Pair List (Pairresync) panel (see section 5.5), which allows you to restart the selected split or
suspended LDEV pair. The Refresh button refreshes the information displayed on the panel.
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4.2 MCU Operations

The MCUs are the disk control units which control the P-VOLs of the HORC volume pairs.
Each subsystem which is attached to the Remote Console PC on the 9900-internal LAN can
function as an MCU. The MCUs receive and process user-requested HORC commands from
the Remote Console PC, and send the HORC copy operations to the RCUs. The MCUs can
also function as RCUs, provided the remote copy connections are properly configured.

The MCU operations are:

� Adding MCUs (using RMCMAIN software, not within HORC),

� Changing the CU image,

� Configuring the MCU serial interface ports, and

� Monitoring the MCU volume usage statistics.

4.2.1 Adding MCUs

Each 9900 subsystem which has been added to the 9900 Remote Console PC can function as
an MCU for HORC operations, provided that the remote copy connections are properly
configured. For instructions on adding subsystems to the Remote Console PC, please refer to
the 9900 Remote Console User’s Guide.

4.2.2 Changing the CU Image

The Change CU# panel (see Figure 4.4) allows you to select the CU image to be displayed on
the HORC Main Control panel. The Change CU# panel is accessed from the HORC Main
Control panel (Change CU#… button). The HORC Main Control panel displays only the LUs
in the selected CU image.

Figure 4.4 Change CU# Panel

The 9900 subsystem provides sixteen logical CU images, one for each set of 256 LDEVs. You
must remember to select the correct CU image before performing HORC pair operations. The
following HORC general operations apply to all CU images of the connected subsystem:

� Adding MCUs,

� Configuring MCU ports, and

� Setting RCU options (minimum paths, and maximum initial copy activities).
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4.2.3 Configuring the MCU Ports

All serial interface ports on the 9900 subsystem have a default setting of local control port
(LCP). LCP mode is used for host processor channel interface. The 9900 serial interface ports
which will be used for HORC communications to the RCUs must be configured as remote
control ports (RCPs). RCP mode emulates a host channel to enable the MCU to send write I/O
operations directly to the RCU. The HORC remote console software allows you to change the
configuration of the 9900 ports as needed to accommodate the desired host and HORC
communications paths. Two or more RCPs must be configured before you can add the RCUs
and create the HORC pairs. For further information on the RCPs, see section 2.1.6.

The Port Change panel (see Figure 4.5) displays the serial ports of the connected subsystem
and allows you to change the mode (local or remote) of each port. The Port Change panel is
accessed from the HORC Main Control panel (Port… button).

Figure 4.5 Port Change Panel

The Port Change panel displays the current mode of each serial interface port of the connected
subsystem. For example, CH C(CL2) LCP  indicates that the port for channel C in cluster 2 is
configured as an LCP. The ooRCP button changes the selected port(s) from an LCP to a RCP.
The ooLCP button changes the selected port(s) from an RCP to an LCP. The Message area
displays the status of the port configuration operation.

Before changing the operation mode of a serial port from LCP to RCP, remove all channel
paths to the specified port using S/390® host system console or ESCD commands.

LCPooRCP. To change one or more LCPs to RCPs:

1. Start RMCMAIN, connect to the desired subsystem, and start the HORC software.

2. On the HORC Main Control panel, select Port… to open the Port Change panel.

3. On the Port Change panel, select the LCP(s) you want to reconfigure, and then select
ooRCP. Note: Make sure that the port being reconfigured is disconnected from the host.

4. The Remote Console PC displays a message asking you to vary the selected channel paths
offline. Make sure that the selected paths are offline from the host(s), and then select OK .

5. The Message area displays the status of the port change operation. The 9900 makes sure
that the channels are offline, and then blocks the channels and reconfigures the port.
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6. When the port change operation is complete, the Remote Console PC displays a message
asking you to exchange the channel cable connections. Make sure that the channel cable
connections have been exchanged, and then select OK .

7. The Message area now displays the status of the port recovery operation. When the port
recovery operation is complete, you may close the Port Change panel or reconfigure
additional ports as needed.

Before changing the operation mode of a port from RCP to LCP, delete all affected HORC
pairs, delete all paths to the RCU from that RCP, and then delete the RCU from the MCU.

RCPooLCP. To change one or more RCPs to LCPs:

1. Start RMCMAIN, connect to the desired subsystem, and start the HORC software.

2. On the HORC Main Control panel, select Port… to open the Port Change panel.

3. On the Port Change panel, select the RCP(s) you want to reconfigure, and select ooLCP.

4. The Remote Console PC displays a message asking you to vary the selected channel paths
offline. Make sure that the selected paths are offline from the host(s), and then select OK .

5. The Message area displays the status of the port change operation. The 9900 makes sure
that the channels are offline, and then blocks the channels and reconfigures the port.

6. When the port change operation is complete, the Remote Console PC displays a message
asking you to exchange the channel cable connections. Make sure that the channel cable
connections have been exchanged, and then select OK .

7. The Message area now displays the status of the port recovery operation. When the port
recovery operation is complete, you may close the Port Change panel or reconfigure
additional ports as needed.
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4.2.4 Monitoring Remote Copy Activities

The Remote Copy Monitoring panel (see Figure 4.6) displays the user-selected remote copy
I/O statistics for either all LDEVs or the selected LDEVs in the connected 9900 subsystem.
The Remote Copy Monitoring panel is accessed from the HORC Main Control panel (Usage...
button). Remote copy monitoring is available to all Remote Console users.

Table 4.1 lists and describes the remote I/O (RIO) statistics that can be displayed on the
Remote Copy Monitoring panel. The RIO is a special I/O operation which transfers data to the
RCU in FBA format (not CKD) using a single channel command, eliminating the overhead
associated with FBA-CKD conversion and thus providing more efficient transfer of user data.

Note: The RIO statistics include both HORC and HRC remote copy operations (e.g., total RIO
count = HORC RIOs + HRC RIOs), unless otherwise specified (e.g., restore copy IO counts
apply to HODM only).

Figure 4.6 Remote Copy Monitoring Panel

The Monitoring panel plots the user-selected I/O statistics on an x-y graph. The x-axis displays
time, and the y-axis displays the number of I/Os during the last sampling period. The user-
selected data sampling rate is displayed to the right of the graph area, and the graph is updated
at each sampling time. The user-selected data legend is located below the graph, providing a
color coded key to identify the charted information. The Monitor  pull-down menu allows you
to begin monitoring another volume or exit the Monitoring panel. The Window menu lists the
active monitoring panels and allows you to arrange the panels (cascade, tile or icon). The
Display menu allows you to display the graph with or without the graphical legend.
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To view the HORC I/O statistics for one or more volumes of the selected CU image on the
connected subsystem:

1. Start RMCMAIN, connect to the desired subsystem, and start the HORC software.

2. On the HORC Main Control panel, select the Usage… button to open the Remote Copy
Monitoring panel (refer to Figure 4.6).

3. On the Remote Copy Monitoring panel, select the Monitor  menu, and then select Start.
The Monitoring Parameter panel opens (see Figure 4.7).

4. On the Monitoring Parameter panel, enter the desired subsystem data sampling rate (from
one minute to 546 minutes in one-minute increments), and then select OK . The Select
Logical Device panel now opens (see Figure 4.8).

5. On the Select Logical Device panel, select Subsystem Total Count to display I/O
statistics for all LDEVs in the connected subsystem, or select Logical Device Count and
then select the desired CU image and LDEV(s). When you are finished selecting LDEVs,
select OK . The Select Monitoring Data panel now opens (see Figure 4.9).

6. On the Select Monitoring Data panel, select the I/O statistics you want to view, and then
select OK . Refer to Table 4.1 for a description of the I/O statistics.

7. The Remote Copy Monitoring panel now opens and displays the selected I/O statistics for
the selected LDEV(s). To open another monitoring panel for another set of LDEVs, repeat
steps (3) through (6). You can open several monitoring displays at the same time and use
the Window menu commands to arrange the panels on screen.

Figure 4.7 Monitoring Parameter Panel Figure 4.8 Select Logical Device Panel
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1RWH� 0LJUDWLRQ &RS\ DQG 5HVWRUH &RS\ DSSO\ RQO\ WR +2'0�

Figure 4.9 Select Monitoring Data Panel
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Table 4.1 Monitoring Panel I/O Statistics

6WDWLVWLF 'HVFULSWLRQ

5,2 FRXQW

$OO 5,2 FRXQW 7RWDO QXPEHU RI UHPRWH ,�2V�

$OO UHDG FRXQW 7RWDO QXPEHU RI UHPRWH UHDG ,�2V�

$OO ZULWH FRXQW 7RWDO QXPEHU RI UHPRWH ZULWH ,�2V�

,QLWLDO FRS\

,QLWLDO FRS\ 5,2 FRXQW 1XPEHU RI LQLWLDO FRS\ UHPRWH ,�2V�

,QLWLDO FRS\ KLW FRXQW 1XPEHU RI LQLWLDO FRS\ KLWV�

0LJUDWLRQ &RS\ �+2'0 RQO\�

0LJUDWLRQ FRS\ 5,2 FRXQW 1XPEHU RI +2'0 PLJUDWLRQ FRS\ UHPRWH ,�2V�

0LJUDWLRQ FRS\ KLW FRXQW 1XPEHU RI +2'0 PLJUDWLRQ FRS\ KLWV�

8SGDWH FRS\

8SGDWH FRS\ 5,2 FRXQW 1XPEHU RI XSGDWH FRS\ UHPRWH ,�2V�

8SGDWH FRS\ KLW FRXQW 1XPEHU RI XSGDWH FRS\ KLWV�

5HVWRUH &RS\ �+2'0 RQO\�

5HVWRUH FRS\ 5,2 FRXQW 1XPEHU RI +2'0 UHVWRUH FRS\ UHPRWH ,�2V�

5HVWRUH FRS\ KLW FRXQW 1XPEHU RI +2'0 UHVWRUH FRS\ KLWV�

$V\QFKURQRXV FRS\

$V\QFKURQRXV 5,2 FRXQW 1XPEHU RI DV\QFKURQRXV XSGDWH FRS\ UHPRWH ,�2V�

7RWDO QXPEHU RI UHFRUGVHWV 1XPEHU RI DV\QFKURQRXV UHFRUGVHWV�

5&8 FRPPDQG UHWULHV 1XPEHU RI FRPPDQG UHWULHV GXH WR 5&8 FKDQQHO�FRPPDQG�UHWU\ PHVVDJHV�

0&8 FRPPDQG UHWULHV 1XPEHU RI FRPPDQG UHWULHV GXH WR 0&8 VWDWH�FKDQJH�SHQGLQJ �6&3� PHVVDJHV�

$YHUDJH WUDQVIHU UDWH �N%�V� $YHUDJH WUDQVIHU UDWH �N%�VHF� IRU +25&�+5& $V\QF XSGDWH FRS\ UHPRWH ,�2V�

$YHUDJH 5,2 UHVSRQVH �PV� �7RWDO 5,2 SURFHVV WLPH RQ D VXEV\VWHP RU VHOHFWHG YROXPH IRU D FHUWDLQ LQWHUYDO SHULRG� �
�$V\QFKURQRXV 5,2 FRXQW�� ZKHUH 5,2 SURFHVV WLPH  WLPH EHWZHHQ WKH DV\QF GDWD
WUDQVIHU UHTXHVW DQG WKH DFWXDO WUDQVIHU RI WKH UHFRUGVHW�V� WR WKH 5&8�

1RWH� 0LJUDWLRQ &RS\ DQG 5HVWRUH &RS\ DSSO\ RQO\ WR +2'0� $OO RWKHU 5,2 VWDWLVWLFV LQFOXGH ERWK +25& DQG +5& UHPRWH
FRS\ RSHUDWLRQV �H�J�� DV\QF 5,2 FRXQW  +25&$ 5,2V � +5&$ 5,2V��
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4.3 RCU Operations

The RCUs are the control units which control the S-VOLs of the volume pairs. The RCUs are
connected to the MCUs via the remote copy connections and receive and process commands
from the MCUs. For HORC operations, the secondary Remote Console PC at the remote site
should be connected to the RCUs to allow HORC commands to be issued directly to the RCU
(e.g., in case of disaster or failure at the primary site).

The RCU operations are performed separately for each CU image of each MCU and RCU to
provide maximum flexibility in HORC configurations. The RCU operations are:

� Adding RCUs (see section 4.3.1),

� Setting the RCU options (see section 4.3.2) (Note: The RCU options apply to all CU
images of the MCU),

� Determining the RCU path parameters (see section 4.3.3),

� Adding and deleting logical paths to an RCU (see section 4.3.4),

� Adding and deleting SSIDs for an RCU (see section 4.3.5),

� Viewing RCU status (see section 4.3.6), and

� Deleting RCUs (see section 4.3.7).
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4.3.1 Adding an RCU

You can add up to four RCUs to each MCU, and you can establish up to four paths to each
RCU. You must add each CU image as a separate RCU. The logical paths are established for
the CU images of the MCU and RCU separately. The maximum number of logical paths for
each MCU is 64 (4 paths per CU image u 16 CU images). The remote copy connections and
MCU ports must be properly installed and configured before you can add an RCU. When you
add an RCU, the current CU image of the MCU registers the specified CU image as a HORC
RCU and establishes the specified number of logical paths to the RCU. After you have added
an RCU (and path status is normal), you can create HORC pairs which have S-VOLs in the
newly added RCU.

The Add RCU panel (see Figure 4.10) allows you to add an RCU to the current CU image of
the connected MCU. The Add RCU panel is accessed from the HORC Main Control panel
(Add RCU… button).

Figure 4.10 Add RCU Panel

The RCU S/N and SSID fields allow you to enter the serial number and SSID(s) of the RCU
being added. The 9900 uses one SSID for each set of 256 volumes and four SSIDs per CU
image. The Num. of Path box allows you to select the number of paths (up to four) to be
established between the MCU and RCU. When you select OK , the RCU Option panel opens
automatically (see section 4.3.2), followed by the Path Parameter panel (see section 4.3.3).
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To add an RCU to the connected MCU:

1. Make sure the remote copy connections and MCU ports are properly configured. Get the
S/N of the RCU and the SSID(s) for the desired CU image in the RCU. The add RCU
operation will fail without this information. The 9900 subsystem should have a label or tag
indicating its S/N and SSIDs. The Hitachi Data Systems representative can also get the
RCU S/N and SSIDs using the RCU’s SVP (i.e., at the remote site).

2. On the HORC Main Control panel, make sure the correct CU image (0-F) is selected. Use
the Change CU# button to change CU images. You must add the RCUs to each CU image
separately.

3. On the HORC Main Control panel, select Add RCU… to open the Add RCU panel.

4. On the Add RCU panel, enter the S/N of the RCU and the SSID(s) for the desired CU
image. The MCU verifies the S/N when the paths are established, and verifies the SSIDs
when the volume pairs are created. If desired, you can add and delete SSIDs later using the
Edit SSID panel (see section 4.3.5).

5. Select the number of paths to be established to the RCU in the Num. of Path list box (1
through 4). The MCU will not allow you to establish less than the minimum number of
paths as specified on the RCU Option panel (see section 4.3.2). If desired, you can add and
delete paths later using the Edit Path panel (see section 4.3.4).

6. After entering the S/N, SSID(s), and number of paths, select OK  to open the RCU Option
panel.

7. On the RCU Option panel, enter the desired Minimum Paths setting, and select the
desired Maximum Initial Copy Activity setting. For multiplatform 9900 configurations
with both HORC and HRC paths, set the Maximum Initial Copy Activity  to 4 Vol. Make
sure to select OK on the RCU Option panel (even if you made no changes). The Path
Parameter panel (see section 4.3.3) now opens.

8. On the Path Parameter panel, enter the parameters for the first path (Port, Link  Adr ., and
Logical Adr .), and then select OK . See section 4.3.3 for further information on the RCU
path parameters. If you selected more than one path in step (5), the Path Parameter panel
will reset to allow you to enter the information for the next path. When you have entered
the parameters for all paths, the Path Parameter panel will close when you select OK .

9. The new RCU is displayed in the RCU List box on the HORC Main Control panel. To
check the path status for this RCU, select the RCU, and then select RCU Status…. Refer
to Table 7.2 for detailed information on the path status.
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4.3.2 RCU Options

The RCU Option panel (see Figure 4.11) allows you to set the RCU options for the connected
subsystem. The RCU options apply to all CU images of the current MCU and to all RCUs
connected to the MCU. The RCU Option panel opens automatically when you add an RCU,
and can also be accessed from the HORC Main Control panel (RCU Option… button).

Figure 4.11 RCU Option Panel

The Minimum Paths option allows you to specify the minimum number of paths required for
each RCU connected to the current MCU. If the number of paths falls below this number (e.g.,
failed path), the MCU suspends all affected HORC (and HRC) pairs to prevent remote copy
operations from adversely affecting performance due to the inadequate number of paths. If the
MCU contains HORC pairs which contain critical data for disaster recovery, set the minimum
number of paths to one, so that HORC operations continue even if there is only one path to an
RCU. If you need high performance at the MCU, set the minimum number of paths to two or
more (up to four per CU image), depending on the number of pairs managed by the MCU.

CAUTION: If HORC volume pairs are suspended because the number of paths has dropped
below this setting, the P-VOL fence-level pair option (see section 5.2.2) determines whether
the HORC Synchronous P-VOLs are fenced (i.e., reject all write operations).

The Maximum Initial Copy Activity  setting specifies the number of concurrent initial copy
operations:  4 Vol or 16 Vol. HORC initial copy activities can impact the performance of the
main subsystem, depending on the amount of I/O activity and the number of pairs being added
at the same time. The maximum initial copy activity setting of 4 Vol allows you to limit the
impact of initial copy activities on subsystem performance. For example, if you set the
maximum initial copy activity to 4 Vol and then add five HORC pairs at the same time, the
MCU starts the first four pairs and will not start the fifth pair until one of the first four pairs is
synchronized (PAIR status). When you change the maximum initial copy activity setting, the
new setting applies to HORC pairs created after the setting was changed, not to existing pairs.

Note: The RCU options are common to both HORC and HRC operations. For multiplatform
9900 configurations with both HORC and HRC paths, the Maximum Initial Copy Activity
must be set to 4 Vol, and the most recently entered Minimum Paths value (entered on HORC
or HRC RCU Option panel) will be applied to both HORC and HRC operations.
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4.3.3 RCU Path Parameters

The RCU path parameters are similar to the channel path definitions in the I/O configuration
dataset (IOCDS). In the IOCDS, a logical path is specified with a subchannel number, link
destination address, and logical address for the CU. HORC uses the “port” parameter instead
of the subchannel number to specify the MCU’s serial interface port. For the 9900 subsystem,
the logical address must correspond to the CU image number. Figure 4.12 shows a typical
HORC remote copy configuration with two paths. Figure 4.13 shows a configuration with
serial connections going through two ESCON® storage directors and the HORC remote
console panels used for this configuration.
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Figure 4.12 Add RCU Operation � Example 1



Hitachi Lightning 9900� HORC User and Reference Guide 65

1C 2C

  SSID: 0244
  Serial #: 05033

MCU

1D 2D

  SSID: 0088
  Serial #: 05031

RCU

Add RCU

x RCU S# = 05031, SSID = 0088, No. of Paths = 2
x For path 1: Port = 1C, Link Adr = 82, Logical Adr = 00
x For path 2: Port = 2C, Link Adr = A7, Logical Adr = 00

ESCD
81

: Dynamic Connection

: Static Connection

: Serial Interface Port

83

80
82

A7A6

62

61

Figure 4.13 Add RCU Operation � Example 2
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The Path Parameter panel (see Figure 4.14) allows you to enter the parameters for a new
logical path from the connected MCU to the specified RCU. The Path Parameter panel opens
automatically when you add an RCU or add a path to an existing RCU.

Figure 4.14 Path Parameter Panel

The Path Parameter panel displays the S/N and SSID(s) of the RCU to which the path is being
established and allows you to enter the parameters for the new path. The OK  button notifies
the MCU to establish the specified path.

The RCU path parameters are:

� Port. The Port drop-down list box displays the remote control ports (RCPs) of the
connected 9900. Only the ports which are already configured as RCPs are displayed.

� Link  Adr . The Link  Adr . field allows you to enter the link destination address for the
new path. If the remote copy connection to the RCU is a dynamic link, the link address is
the destination port address on the ESCD. If the remote copy connection to the RCU is a
static link, the link address is 00.

� Logical Adr . The Logical Adr . drop-down list box allows you to select the logical CU
address (CU image number) of the RCU:  00-0F.
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4.3.4 Adding and Deleting Logical Paths for an RCU

The Path/SSID Edit panel (see Figure 4.15) provides access to the Edit Path panel and Edit
SSID panel. The Edit Path panel (see Figure 4.16 and section 4.3.4) allows you to add and
delete logical paths from the MCU to an existing RCU. The Path/SSID Edit panel is accessed
from the HORC Main Control panel.

Figure 4.15 Path/SSID Edit Panel

Select the Edit Path button and click OK to add or delete paths to the selected RCU. Select
the Edit SSID button and click OK to edit the SSIDs of the connected subsystem. See section
4.3.5 for information and instructions on editing SSIDs.

Figure 4.16 Edit Path Panel

The Path List box lists the existing paths between the MCU and the selected RCU by path
number, displays the port, cluster, and link address for each path, and indicates the status of
each path (+ normal, - not normal). Refer to Table 7.2 for further information on the path
status. The Add… button opens the Path Parameter panel, which allows you to enter the path
parameters. The Delete button allows you to delete the selected path(s).
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Before adding a path to an RCU, make sure that the remote copy connection is properly
installed, that the appropriate MCU ports are configured as RCPs, and that the appropriate
MCU CU image is selected. You can add up to four RCUs to each MCU CU image and
establish up to four paths to each RCU. When you add a path to an RCU, HORC will
automatically start using the new path to perform HORC copy activities.

To add a new logical path from the connected MCU to an existing RCU:

1. On the HORC Main Control panel, select the appropriate CU image, select the desired
RCU in the RCU List box, and then select Edit Path/SSID… to open the Path/SSID Edit
panel (refer to Figure 4.15).

2. On the Path/SSID Edit panel, select Edit Path and click OK to open the Edit Path panel
(refer to Figure 4.16).

3. On the Edit Path panel, select Add… to open the Path Parameter panel.

4. On the Path Parameter panel, enter the parameters for the new path (refer to section 4.3.3),
and then select OK . The Edit Path panel now displays the new path information.

5. Verify that the new path appears in the Path List box, and then close the Edit Path panel.
The MCU will automatically begin using the new logical path for HORC activities.

Before deleting a path to an RCU, make sure that the remaining number of paths will be equal
to or greater than the minimum number of paths setting (selected on the RCU Option panel).
The delete path operation will fail if the number of remaining paths is less than the minimum
number of paths.

To delete a path from the connected MCU to an existing RCU:

1. Open the RCU Option panel, and check the minimum number of paths setting. If the
remaining number of paths will be less than this value, the delete path operation will fail. If
needed, change the minimum number of paths so that you can delete the desired path.

2. On the HORC Main Control panel, select the appropriate CU image, select the desired
RCU in the RCU List box, and then select Edit Path/SSID… to open the Path/SSID Edit
panel.

3. On the Path/SSID Edit panel, select Edit Path, then select OK to open the Edit Path panel.

4. On the Edit Path panel, select the path to be deleted, and then select Delete. The Edit Path
panel updates itself to reflect the new path information.

5. Verify that the specified path has been removed from the Path List box, and then close the
Edit Path panel.
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4.3.5 Adding and Deleting SSIDs for an RCU

The Edit SSID panel (see Figure 4.17) allows you to add and delete SSIDs for an existing RCU
and provides access to the Add SSID panel (see Figure 4.18). The Edit SSID panel is accessed
from the Path/SSID Edit panel (refer to Figure 4.15).

Figure 4.17 Edit SSID Panel Figure 4.18 Add SSID Panel

The Edit SSID panel displays the S/N and current SSID(s) for the selected RCU. The Add…
button opens the Add SSID panel, which allows you to add up to three SSIDs to the selected
RCU CU image. The Delete button allows you to delete selected SSID(s). Before adding an
SSID, make sure that the remote copy connection is properly installed. You can add up to three
SSIDs to each RCU. Before deleting an SSID, make sure the remaining SSIDs are still valid,
or the connection between the MCU and RCU may be lost.

To add or delete an SSID for an existing RCU:

1. On the HORC Main Control panel, select the appropriate CU image, select the RCU
whose SSIDs you want to change, and then select the Edit Path/SSID… button to open
the Path/SSID Edit panel (refer to Figure 4.15).

2. On the Path/SSID Edit panel, select Edit SSID, and then select OK  to open the Edit SSID
panel (refer to Figure 4.17).

3. To add an SSID:

a) On the Edit SSID panel, select the Add… button to open the Add SSID panel (refer to
Figure 4.18).

b) On the Add SSID panel, enter the new SSID(s) in the SSID fields, and select OK .

c) After the subsystem’s SSIDs are reconfigured, the SSID List on the Edit SSID panel
will reflect the additional SSID(s). When you are finished adding SSIDs, close the Edit
SSID panel.

4. To delete an SSID:

a) On the Edit SSID panel, select the SSID you want to delete, and select Delete. When
the confirmation panel appears, select Yes to delete the selected SSID.

b) After the subsystem’s SSIDs are reconfigured, the SSID List on the Edit SSID panel
will reflect the SSID deletion. Repeat step (a) for each SSID you wish to delete. When
you are finished deleting SSIDs, close the Edit SSID panel.
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4.3.6 Viewing RCU Status

The RCU Status panel (see Figure 4.19) displays the RCU options and the status of each
logical path from the MCU to the selected RCU. Table 4.2 describes the RCU path status
descriptions. To open the RCU Status panel, select the desired CU image on the HORC Main
Control panel, select the desired RCU, and then select the RCU Status… button.

Figure 4.19 RCU Status Panel

The RCU Status panel displays the following information for the selected RCU:

� S/N and SSID(s) of the selected RCU.

� RCU options:  minimum paths and maximum initial copy activity (see section 4.3.2).

� Last Time:  Date and time of the last RCU path status update.

� Reg. Time:  Date and time that the RCU was added to the MCU (registered).

� Paths:  The paths are listed by path number, port, cluster, and destination link address. A
plus sign (+) indicates normal status, and a minus sign (-) indicates not normal status. To
display the detailed path status, select the path. See section 7.1 for troubleshooting
information for MCU-RCU paths.
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Table 4.2 Logical Path Status

6WDWXV 'HVFULSWLRQ &RQGLWLRQ

1RUPDO 7KLV ORJLFDO SDWK KDV EHHQ VXFFHVVIXOO\ HVWDEOLVKHG DQG FDQ EH XVHG IRU +25& FRS\ DFWLYLWLHV�

,QLWLDOL]DWLRQ )DLOHG 7KH OLQN LQLWLDOL]DWLRQ SURFHGXUH ZLWK WKH 5&8 KDV IDLOHG EHFDXVH HLWKHU WKH SK\VLFDO SDWK FRQQHFWLRQ
EHWZHHQ WKH 0&8 DQG WKH 5&8 RU WKH FRQQHFWLRQ EHWZHHQ WKH 0&8 DQG WKH KRVW ZDV PLVVLQJ�

&RPPXQLFDWLRQ
7LPHRXW

$ WLPHRXW HUURU KDV RFFXUUHG EHWZHHQ WKH 0&8 DQG 5&8�

5HVRXUFH 6KRUWDJH 7KH HVWDEOLVK ORJLFDO SDWK OLQN IXQFWLRQ KDV EHHQ UHMHFWHG E\ WKH 5&8� $OO ORJLFDO SDWK UHVRXUFHV LQ WKH
5&8 PLJKW EH XVHG IRU RWKHU FRQQHFWLRQV�

6HULDO 1XPEHU
0LVPDWFK

7KH VHULDO QXPEHU RI WKH FRQWURO XQLW ZKLFK LV FRQQHFWHG WR WKLV ORJLFDO SDWK GRHV QRW PDWFK WKH VHULDO
QXPEHU VSHFLILHG E\ WKH 5&8 6� SDUDPHWHU�

,QYDOLG 3RUW 7KH VHULDO LQWHUIDFH SRUW VSHFLILHG E\ WKH 3RUW SDUDPHWHU LV QRW LQ WKH 5&3 PRGH�



72 Chapter 4 Performing HORC Configuration Operations

4.3.7 Deleting an RCU

You can delete an RCU from an MCU only after all HORC volume pairs between the MCU
CU image and RCU CU image have been deleted. When you delete an RCU from an MCU,
the MCU deletes all logical paths from the current MCU CU image to the selected RCU CU
image. Deleting an RCU does not affect the HORC operations between the other MCU CU
images and that RCU. After an RCU has been deleted, you can reconfigure the remote copy
connections to add another RCU to the MCU, or you can remove the remote copy connections
and change the MCU RCP(s) back to LCP(s) to provide additional host channels for the MCU.

The Delete RCU button on the HORC Main Control panel allows you to delete the selected
RCU from the current MCU CU image. If all affected HORC pairs have not been deleted, the
MCU will reject the delete RCU operation to prevent accidental deletion of HORC pairs.

To delete an RCU from an MCU:

1. Start RMCMAIN, connect to the desired MCU, and start the HORC software.

2. On the HORC Main Control panel, select the desired CU image using the Change CU#
button.

3. Make sure that all affected HORC volume pairs have been deleted. The volume pairs
which consist of a P-VOL in the connected MCU and CU image and an S-VOL in the
selected RCU must be deleted.

4. On the HORC Main Control panel, select the RCU to be deleted in the RCU List box, and
then select Delete RCU.

5. When the confirmation panel appears, select OK  to delete the selected RCU.
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4.4 HORC Asynchronous Control Operations

The HORC Asynchronous control operations include:

� Configuring the HORC async options (see section 4.4.1),

� Adding consistency groups (see section 4.4.2),

� Setting the consistency group options (see section 4.4.3),

� Viewing consistency group status (see section 4.4.4), and

� Deleting consistency groups (see section 4.4.5).

4.4.1 Configuring the HORC Asynchronous Options

The Async Option panel (see Figure 4.20) allows you to select the HORC async options for the
connected subsystem. The async options apply to the entire physical control unit, including all
HORC P-VOLs and S-VOLs behind the control unit. The async options can only be modified
when no HORCA pairs or groups exist in the connected CU (P-VOLs or S-VOLs). The Async
Option panel is accessed from the HORC Main Control panel (Async Option…).

Figure 4.20 Async Option Panel

Description continues on the next page.
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The HORC async options are:

� Current Pending Update Data Rate: This option specifies the HORC (and HRC)
Asynchronous sidefile threshold, which is the maximum amount of cache that can be used
for storing HORC (and HRC) Async recordsets (sidefiles). You can select any value
between 30% and 70% (10% increments).Note: The current pending update data rate is
common to both HORCA and HRCA operations. The most recently entered value (using
the Async Option panel) will be applied to both HORCA and HRCA operations.

When the amount of cache being used for HORC (and HRC) Async recordsets reaches the
specified threshold value, the MCU/RCU performs cache inflow control as follows:

– The MCU’s I/O response is delayed.

– The RCU accepts only the one specific recordset that will enable it to settle the
pending recordsets in the queue(s). For all other recordsets the RCU responds to the
MCU with the channel-command-retry request.

Note: If one or more C/T groups exist (HORC or HRC), this setting cannot be changed.
This setting can only be changed when no HORC or HRC consistency groups are assigned.

� Offloading timer:  This option specifies the amount of time, 0-255 seconds, that the MCU
will wait to send a HORCA recordset to the RCU. The MCU will suspend all affected
HORCA volume pairs, if it has not been able to offload a recordset to the RCU within the
specified time (e.g., the RCU is still responding channel-command-retry).

Note: When channel-extenders are used for HORC Async, the offloading timer should be
set to 35 seconds or less to avoid affecting host I/O performance.
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4.4.2 Adding Consistency Groups

The Add C/T Group panel (see Figure 4.21) allows you to add a consistency group to the
connected MCU and select the group options for the group. The Add C/T Group panel is
accessed from the HORC Main Control panel (Add Group… button).

Figure 4.21 Add C/T Group Panel

The C/T Group field displays the group number.

The Time Out (Copy Pending) field allows you to select the maximum delay allowed for
HORCA copy (none = no timeout for HORCA copy pending). If the delay between the
HORCA P-VOL update and the corresponding S-VOL update reaches the specified time, the
RCU will suspend all S-VOLs in the group. A timeout occurs when the RCU was not able to
settle a recordset within the specified time, or when the RCU has not had any communication
from one of the MCUs in the group within the specified time.Important: The copy pending
timeout value should be less than the I/O timeout value of the host system.

The Time Out (RCU Ready) field allows you to select the maximum delay allowed for re-
establishing MCU-RCU communications following MCU power-off (none = no timeout for
HORCA RCU ready). If the MCU is not able to re-establish communication with the RCU
within the specified time, the MCU suspends all P-VOLs in the group.

To add a consistency group:

1. Start RMCMAIN, connect to the desired MCU, and start the HORC software.

2. Make sure that the async options are configured as desired (refer to section 4.4.1).

3. On the HORC Main Control panel, select the desired (unassigned) group, and then select
the Add Group… button to open the Add C/T Group panel. The Add C/T Group panel
displays the selected group number (0-F).

4. On the Add C/T Group panel, select the desired group options:  copy pending timeout, and
RCU ready timeout. Remember that you will not be able to modify the group options once
you assign a pair to the group.

5. After selecting the desired group options, select OK to add the specified group to the
MCU. The group is now assigned on the HORC Main Control panel.
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4.4.3 Consistency Group Options

The C/T Group Option panel (see Figure 4.22) allows you to modify the group options, and is
accessed from the HORC Main Control panel (Group Option… button).

Note: If you want to change the group options, you must split all pairs in the group first.

Figure 4.22 C/T Group Option Panel

The C/T Group field displays the group number.

The Time Out (Copy Pending) field allows you to select the maximum delay allowed for
HORCA copy (none = no timeout). If the RCU was not able to settle a recordset within the
specified time, or the RCU has not had any communication from one of the MCUs in the group
within the specified time, the RCU will suspend all S-VOLs in the group.

Important: The copy pending timeout value should be less than the I/O timeout value of the host
system.

The Time Out (RCU Ready) field allows you to select the maximum delay allowed for re-
establishing MCU-RCU communications following MCU power-off (none = no timeout). If
the MCU is not able to re-establish communication with the RCU within the specified time, the
MCU will suspend all P-VOLs in the group.

To change the group options:

1. Start RMCMAIN, connect to the desired MCU, and start the HORC software.

2. Split all pairs in the group (pairsplit-R), so that you can change the group options.

3. On the HORC Main Control panel, select the desired group, and then select the Group
Option… button to open the C/T Group Option panel. If the Group Option… button is
not enabled, you need to split the remaining pairs in this consistency group.

4. Change the group options as desired, and then select OK to save your changes.

5. When you are finished changing group options, resync all pairs in the group (pairresync).
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4.4.4 Viewing Consistency Group Status

The Group Status panel (see Figure 4.23) displays the detailed status information for the
selected consistency group. The group status can be displayed at both the MCU and RCU.
Table 4.3 describes the information displayed on the Group Status panel. The Group Status
panel is accessed from the HORC Main Control panel (Group Status… button).

Figure 4.23 Group Status Panel

Table 4.3 Consistency Group Status

'LVSOD\HG E\�

,WHP 'HVFULSWLRQ 0&8 5&8

&�7 *URXS &RQVLVWHQF\ JURXS QXPEHU ���)� KH[DGHFLPDO�� <HV <HV

7KLV &8 7\SH &8 W\SH �0&8� 5&8� 0	5� RI FRQQHFWHG VXEV\VWHP� <HV <HV

3DLUHG &8 6�1 DQG 66,'�V� RI WKH RWKHU &8 IRU WKLV JURXS� <HV 1R

7KLV &8 9ROXPHV LQ WKH FRQQHFWHG VXEV\VWHP ZKLFK EHORQJ WR WKLV
JURXS �SRUW� 7,'� /81� &8�/'(9��

<HV <HV

7LPH 2XW �&RS\ 3HQGLQJ� 6SHFLILHG FRS\ SHQGLQJ WLPHRXW JURXS RSWLRQ� <HV <HV

7LPH 2XW �5&8 5HDG\� 6SHFLILHG 5&8 UHDG\ WLPHRXW JURXS RSWLRQ� <HV 1R
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4.4.5 Deleting Consistency Groups

A consistency group can be deleted only from the MCU and only if the MCU does not contain
any P-VOLs still assigned to the group. Deleting a consistency group from an MCU does not
affect the consistency groups registered at other MCUs. The RCU will automatically delete a
consistency group when the last volume pair in the group is deleted.

The Delete Group button on the HORC Main Control panel allows you to delete the selected
group from the current MCU. The MCU will not allow you to delete a group which still has P-
VOLs in the current MCU.

To delete a consistency group from an MCU:

1. Start RMCMAIN, connect to the desired MCU, and start the HORC software.

2. On the HORC Main Control panel, select the group to be deleted, and then select the
Delete Group button. If the Delete Group button is not enabled, the selected group still
contains P-VOLs in this MCU.

3. When the confirmation panel appears, select OK to delete the selected group. The MCU
clears the group assignment information for the selected group.
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4.5 Optimizing HORC Operations and Subsystem Performance

HORC operations result in increased utilization of the 9900 subsystem’s channel resources
because of the additional write (remote copy) operations to the secondary volumes. The HORC
update copy mode (synchronous or asynchronous) determines exactly how the remote copy
operations will impact subsystem performance as follows:

� Synchronous copy mode has an additional effect on subsystem performance:  increased
service and disconnect time for write I/Os to HORC P-VOLs due to the delay between
channel-end and device-end. The length of this delay increases as the distance between the
P-VOL and S-VOL increases, so that the longest delay occurs when the primary and
secondary volumes are the maximum distance apart.

� Asynchronous copy mode (HORC Asynchronous) eliminates all delays associated with
HORC Synchronous operations while providing increased protections for write-dependent
applications in the event of a disaster. Write I/Os for HORCA P-VOLs are processed in the
same way as writes for simplex volumes, without any increase in service or disconnect
time. The asynchronous S-VOL updates are performed completely independent of all host
I/O processes at the P-VOLs, and there are no restrictions on subsequent read/write
operations to HORCA P-VOLs. The only performance concerns for HORC Asynchronous
are (1) ensuring that adequate cache resources are available for sidefiles which are used to
store the recordsets at both the MCUs and RCUs, and (2) ensuring that sufficient ESCON
paths are defined for copy operations.

In addition to the HORC update copy mode, several other factors can also affect 9900
subsystem performance. You can optimize both the HORC operations and the I/O performance
of the subsystems by analyzing workloads and addressing system-level conditions (e.g.,
number of ESCON paths) which can affect subsystem performance. You can also control the
impact of HORC operations on subsystem performance by selecting the appropriate RCU
options for each MCU (see section 4.3.2) and the appropriate update copy mode (synchronous
or asynchronous) and pair options (see section 5.2.2) for each HORC pair. In addition, you can
upgrade the HORC hardware components and/or adjust the configuration of the components to
improve subsystem performance under a wide range of operating conditions.

Table 4.4 lists some of the conditions which affect subsystem performance and provides
recommendations for addressing these conditions.
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Table 4.4 Optimizing HORC Operations and 9900 Subsystem Performance

&RQGLWLRQ 'HVFULSWLRQ 5HFRPPHQGDWLRQ�V�

:ULWH�LQWHQVLYH

ZRUNORDGV

:ULWH�LQWHQVLYH ZRUNORDGV� VXFK DV GDWDEDVH ORJJLQJ
YROXPHV� FDQ KDYH D VLJQLILFDQW LPSDFW RQ VXEV\VWHP
,�2 UHVSRQVH WLPHV�

6SUHDG ZULWH�LQWHQVLYH GDWD DFURVV VHYHUDO
YROXPHV WR PLQLPL]H TXHXLQJ� $OVR FRQVLGHU
LQFUHDVLQJ WKH GXSOH[ ZULWH OLQH �':/� RI WKH
VXEV\VWHP XVLQJ WKH +LWDFKL *5$3+�7UDFN
VRIWZDUH SURGXFW�

/DUJH EORFN VL]H :RUNORDGV ZLWK ODUJH ZULWH EORFN VL]HV� VXFK DV '%
GHIHUUHG ZULWHV� FDQ LPSDFW SHUIRUPDQFH�

6SUHDG ZRUNORDGV ZLWK ODUJH ZULWH EORFN VL]HV
DFURVV VHYHUDO YROXPHV�

+LJK KRVW FKDQQHO
GHPDQG

7KH GHPDQG RQ WKH 0&8¶V KRVW FKDQQHOV FDQ DIIHFW
SHUIRUPDQFH�

6SUHDG WKH ZRUNORDG DFURVV VHYHUDO GLVN
VXEV\VWHPV WR XWLOL]H DGGLWLRQDO FKDQQHOV�

6HTXHQWLDO ZULWH
RSHUDWLRQV

+25& RSHUDWLRQV FDQ KDYH D QHJDWLYH LPSDFW RQ
ZRUNORDGV ZLWK D KLJK SHUFHQWDJH RI VHTXHQWLDO ZULWH
RSHUDWLRQV� VXFK DV EDWFK SURFHVVLQJ RSHUDWLRQV �H�J��
GXPS�UHVWRUH� VRUW RSHUDWLRQV��

$YRLG SHUIRUPLQJ UHVWRUH RSHUDWLRQV WR
YROXPHV ZKLFK EHORQJ WR +25& SDLUV� ,QVWHDG�
UHVWRUH GDWD WR D VFUDWFK YROXPH DQG WKHQ
FUHDWH WKH +25& YROXPH SDLU�

&DFKH VL]H /DUJH FDFKH VL]H LPSURYHV UHDG KLW SHUIRUPDQFH�
ZKLFK DOORZV PRUH VXEV\VWHP UHVRXUFHV WR EH
GHYRWHG WR ZULWH RSHUDWLRQV� 7KH UHVXOWLQJ
SHUIRUPDQFH LPSURYHPHQW FDQ RIIVHW VRPH RU DOO RI
WKH SHUIRUPDQFH ORVV GXH WR WKH +25& UHPRWH FRS\
RSHUDWLRQV�

+25& $V\QFKURQRXV �DQG +;5& DQG &RQFXUUHQW
&RS\� UHTXLUH DGGLWLRQDO FDFKH IRU VLGHILOH GDWD�
,QVXIILFLHQW FDFKH UHVRXUFHV FDQ UHVXOW LQ FRPPDQG
UHWULHV� VWDWH�FKDQJH�SHQGLQJ �6&3� QRWLILFDWLRQV� DQG
SXQFWXUH FRQGLWLRQV�

&RQVLGHU LQFUHDVLQJ WKH FDFKH VL]H RI WKH
+25& VXEV\VWHPV WR KDQGOH FDFKH VLGHILOH
RSHUDWLRQV DQG WR LPSURYH RYHUDOO VXEV\VWHP
SHUIRUPDQFH� )RU EHVW UHVXOWV� WKH FDFKH DQG
196 FDSDFLW\ RI WKH SULPDU\ DQG VHFRQGDU\
VXEV\VWHPV VKRXOG EH WKH VDPH �IRU +25&
$V\QFKURQRXV WKH 5&8 VLGHILOH UHTXLUHPHQWV
DUH WZLFH WKDW RI WKH 0&8� WR HQDEOH WKH
UHPRWH VLWH WR IXQFWLRQ DGHTXDWHO\ GXULQJ
GLVDVWHU UHFRYHU\�

5&8 FDSDFLW\ 7KH SHUIRUPDQFH RI WKH 5&8V GLUHFWO\ DIIHFWV WKH
SHUIRUPDQFH RI WKH 0&8V� ,I DQ 5&8 EHFRPHV
RYHUORDGHG ZLWK KHDY\ XSGDWH DFWLYLW\� 0&8 DQG
V\VWHP SHUIRUPDQFH FDQ DOVR EH GHJUDGHG�

'LVWULEXWH +25& UHPRWH FRS\ RSHUDWLRQV
DPRQJ VHYHUDO UHPRWH VXEV\VWHPV WR DYRLG
RYHUORDGLQJ DQ\ RQH 5&8�

(6&21 SDWKV $Q LQDGHTXDWH QXPEHU RI (6&21 SDWKV PD\
GHFUHDVH VXEV\VWHP SHUIRUPDQFH� 3HUIRUPLQJ +25&
6\QFKURQRXV RSHUDWLRQV RYHU ORQJ GLVWDQFHV FDQ DOVR
GHJUDGH SHUIRUPDQFH� +25& $V\QFKURQRXV LV
UHFRPPHQGHG IRU ORQJ GLVWDQFHV�

0DNH VXUH WR LQVWDOO DQ DGHTXDWH QXPEHU RI
(6&21 SDWKV EHWZHHQ WKH SULPDU\ DQG
VHFRQGDU\ VXEV\VWHPV� 7KLV LV HVSHFLDOO\
LPSRUWDQW IRU VXEV\VWHPV ZKLFK FRQWDLQ ERWK
3�92/V DQG 6�92/V�
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4.6 Discontinuing HORC Operations

If you plan to use HORC for nondisruptive data migration or duplication (see section 5.7), you
will configure and establish HORC operations, allow HORC to synchronize the volumes,
redirect application I/Os (if migrating), and then discontinue HORC operations. When you are
ready to discontinue HORC operations, you will need to perform HORC operations in the
correct order to avoid generating error messages. For example, HORC will not allow you to
delete an RCU path until you have deleted all HORC pairs still using that path, and you cannot
delete a group until you have deleted all HORC Asynchronous pairs in that group.

To discontinue all HORC operations, perform the following actions in the following order:

1. First delete all HORC pairs from the MCU(s) (pairsplit-S, see section 5.6). For HORCA
pairs, you can use the Delete Range-Group option to delete all pairs in a group using just
one operation. Verify that the pair status has changed to SIMPL for all HORC volumes
before continuing.

2. Delete the HORCA group(s) from the MCU(s) (see section 4.4.5). The RCU will
automatically delete a group when all pairs in the group have been deleted.

3. Delete the RCUs (see section 4.3.7). Check each CU image of each MCU to make sure
that all RCUs have been deleted before continuing.

4. Remove the remote copy connections (physical paths). If you are not familiar with the
operation of the remote copy hardware components (e.g., ESCON directors and repeaters),
please call the Hitachi Data Systems Support Center for assistance.

5. Reset the RCP(s) to LCP(s) at the MCU(s) (see section 4.2.3).
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4.7 Scripting

The HORC remote console software supports scripting for managing pre-defined HORC
operations. The HORC scripting function enables you to define multiple HORC operations in a
text file that the HORC remote console software reads and executes as a batch file. Scripting
allows you to perform a series of HORC operations without having to issue the commands
separately. Using HORC scripting, you can set up and execute a large number of HORC
commands within a short period of time. The HORC scripting function enables you to:

� save time by executing multiple HORC operations with a single command,

� run a series of predefined and tested HORC operations after business hours or overnight,
and/or

� allow a non-resident system administrator to set up and start an entire day’s worth of
HORC operations in the limited time that the administrator is on-site.

This section describes the selection and execution of an existing HORC script file. Appendix C
describes and specifies the requirements for the HORC script files.

The Script Monitor panel (Figure 4.25) displays detailed information for the script being
executed. To open the Script Monitor panel, select the Script… button on the HORC Main
Control panel (see section 4.1).

Figure 4.25 Script Monitor Panel
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The CU_NAME  field displays the name of the connected 9900 subsystem. The Script File
Name field displays the name of the selected HORC script file. The script file name can have
up to eight characters, and the file extension must be .spt. The Open... button opens the Open
panel (see Figure 4.26), which allows you to select and open an existing HORC script file.

While a HORC script file is open, the Execution and Last Error Status boxes display the
following detailed information (see Figure 4.27). All completed and attempted macros are
logged in the macro trace file. All errors are logged in the error trace file.

Line The script file line number being executed.

Target The target device ID (LDEV ID) for the current operation.

Loop The current/total repetition count for a looped command (e.g., 150/300).

Macro The macro being executed. Macros which execute a process for a device are
listed:  Create-, Change-, Suspend-, Resume-, and DeleteHorcPair.

Primitive The specified (or default) parameters for the current macro. For example:
If macro = 5HVXPH+RUF3DLU �3RUW �[��� �,G �[�)��/XQ �[��

Then primitive = 5HVXPH+RUF3DLU �3RUW �[����� �,G �[�����

�)HQFH �[����� �6\QF �[����

Error Status The most recent macro error (None = no errors).

Information The time and script line location of the error in the Error Status box.

The Go button executes the selected script file. The Abort  button stops the active script (after
the current macro completes and before the next macro starts). The Step button executes the
selected script file one macro at a time. The Close button exits the Script Monitor panel.

The Memo button opens the WordPad panel (see Figure 4.28), which allows you to open the
current script file, macro trace file, or error trace file in Microsoft® WordPad.

� The Script File option has two functions. If a script file is open, this option opens the
current script file. If a script file is not open (Script File Name is blank), this option opens
a new WordPad document to allow you to create a new script file.

� The Macro Trace File option opens the text file (macro.trc) that traces the macros used
(see Figure 4.29). Table 4.4 describes the contents of the macro trace file.

� The Error Trace File  option opens the text file (error.trc ) that details the errors that
occurred while running scripts (see Figure 4.30). Table 4.5 describes the error trace file.
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Figure 4.26 Open Panel

Figure 4.27 Script Monitor Panel During Execution of a HORC Script File
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Figure 4.28 WordPad Panel

Figure 4.29 Macro Trace File
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Table 4.4 Macro Trace File Information

1XPEHU 'HVFULSWLRQ

{ $OO PDFURV H[HFXWHG E\ +25& DUH OLVWHG LQ FKURQRORJLFDO RUGHU DQG QXPEHUHG�

| 7KH GDWH WKDW WKH PDFUR ZDV H[HFXWHG�

} 7KH WLPH WKDW WKH PDFUR ZDV H[HFXWHG�

~ 7KH ORFDWLRQ �VFULSW ILOH OLQH QXPEHU� RI WKH PDFUR�

� 7KH LQWHUQDO VFULSWLQJ HUURU FRGH �����  QR HUURU�� 6HH 7DEOH (��� �$SSHQGL[ (� IRU VFULSWLQJ HUURU FRGHV�

� 7KH ODVW UHJLVWHUHG VWDWXV RI WKH PDFUR� ,I WKH PDFUR ZDV QRW FRPSOHWHG� WKH ODVW UHJLVWHUHG VWDWXV LV 6WDUW� ,I WKH

PDFUR ZDV FRPSOHWHG VXFFHVVIXOO\� WKH ODVW UHJLVWHUHG VWDWXV LV (QG�

� 7KH QDPH RI WKH ���� VXEV\VWHP �XVXDOO\ 0&8 RI VSHFLILHG +25& RSHUDWLRQ��

� 7KH QDPH DQG ORFDWLRQ RI WKH VFULSW ILOH FRQWDLQLQJ WKH VSHFLILHG PDFUR�

Figure 4.30 Error Trace File
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Table 4.5 Error Trace File Information

1XPEHU 'HVFULSWLRQ

{ $OO PDFUR HUURUV HQFRXQWHUHG E\ +25& DUH OLVWHG LQ FKURQRORJLFDO RUGHU DQG QXPEHUHG�

| 7KH GDWH WKDW WKH PDFUR HUURU RFFXUUHG�

} 7KH WLPH WKDW WKH PDFUR HUURU RFFXUUHG�

~ 7KH ORFDWLRQ �VFULSW ILOH OLQH QXPEHU� RI WKH PDFUR WKDW FDXVHG WKH HUURU�

� 7KH +25& VFULSWLQJ LQWHUQDO HUURU FRGH �VHH 7DEOH &��� LQ $SSHQGL[ &��

� 7KH +25& VFULSWLQJ HUURU FRGH PHVVDJH ,' �VHH 7DEOH &��� LQ $SSHQGL[ &��

� %ULHI GHVFULSWLRQ RI WKH HUURU�
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Chapter 5 Performing HORC Pair Operations

5.1 Preparing for HORC Volume Pair Operations

Before starting HORC operations, you must consider the relative importance of subsystem I/O
performance and disaster recovery preparation. As described in section 4.5, HORC remote
copy operations can affect the I/O performance of the MCUs and RCUs. HORC provides
many options (initial copy options, pair options, group options, async options) which allow
you to control the impact of HORC operations on I/O performance. These options can be set
separately for each HORC pair, for each HORCA group, and for each MCU to provide
maximum flexibility. You can select options which minimize the impact of HORC operations
on subsystem performance, or options which maximize the effectiveness of HORC operations
to ensure the best level of backup data integrity. System-level factors (e.g., number of
ESCON® paths) can also affect HORC operations and subsystem performance (see Table 4.4).

For HORC disaster recovery operations, you should make sure that the RCUs are attached to a
host server to enable reporting of sense information and transfer of host failover information. If
the remote site is unattended, you should attach the RCUs to a host server at the main site, so
that the system administrator can monitor the operational condition of the RCUs.

To prepare for HORC volume pair operations, you need to identify the volumes (by port, TID,
and LUN and/or by LDEV ID) for which you want to establish HORC remote copy operations.
You should identify volumes which are required for system operation as well as volumes
which contain important data to be backed up (e.g., DB log files). Copying these volumes to
the remote site will enable faster disaster recovery than maintaining a current version of these
files at the remote site. For large databases which span multiple volumes, you should plan to
establish a HORC Asynchronous consistency group for each database, so that the update
sequence consistency of the database can be ensured at the remote site.

You can start creating the HORC volume pairs as soon as you have:

� Identified the volumes (LUs) which will become the HORC P-VOLs (and S-VOLs),

� Ensured that all system and HORC requirements have been met (see sections 3.1 and 3.2),

� Completed hardware and software installation (see sections 3.3 and 3.3.2),

� Configured the MCUs and RCUs for HORC operations (see section 3.5).

If you will be using the HORC remote console software to perform HORC operations, the
Remote Console PC must be LAN-attached to the MCU of each HORC volume pair. You
should also install and attach a Remote Console PC to the RCUs at your remote site. If you
will be using CCI commands instead of the HORC remote console software, please contact
your Hitachi Data Systems account team for information on HORC configuration services.
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5.2 Creating HORC Volume Pairs (Paircreate)

The Paircreate panel (see Figure 5.1) allows you to add one or more new HORC pairs. The
Paircreate panel is accessed from the HORC Main Control panel (Paircreate… button).

The Paircreate panel allows you to select the RCU, S-VOL, and initial copy options (see
section 5.2.1) for the pair(s) being created. When you select OK on the Paircreate panel, the
Pair Option panel opens (see Figure 5.2) to allow you to select the HORC pair options (see
section 5.2.2) for the new pair(s). When you select OK on the Pair Option panel, the Pair List
(Paircreate) panel opens (see Figure 5.3) and displays the pair(s) being created. The Pair List
(Paircreate) panel allows you to change the initial copy options and pair options for each pair,
remove pair(s) from the list, and start the specified HORC pair(s).

Note: Make sure to select the appropriate CU image before creating any HORC pairs.

Figure 5.1 Paircreate Panel Figure 5.2 Pair Option Panel

The Paircreate panel (refer to Figure 5.1) displays the LU selected on the HORC Main Control
panel as the P-VOL. If you selected more than one LU, the LU with the lowest LUN is
displayed. The S-VOL fields allow you to enter the port, TID, LUN for the desired S-VOL. If
you selected more than one P-VOL, S-VOLs will automatically be assigned to the rest of the
selected P-VOLs based on LU number. The RCU drop-down list box allows you to select the
RCU for the HORC pair(s) being created. The RCU must be the same for all pairs being
created during this operation. The Priority  field allows you to set the priority (scheduling
order) of the initial copy operation. The Initial Copy  box allows you to specify the initial copy
mode (entire volume or none). The Copy Mode box allows you to select the HORC update
copy mode (synchronous or asynchronous) and the C/T Group (Async only) for the pair(s)
being created. When you are creating more than one pair at a time, you will be able to change
these initial copy options for individual pairs as needed from the Pair List (Paircreate) panel.
For further information on the initial copy options, see section 5.2.1.
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The OK  button opens the Pair Option panel to allow you to select the pair options for the
pair(s) being created. The Option… button also opens the Pair Option panel, but only when
changing options for pairs already on the Pair List (Paircreate) panel.

The Pair Option panel (refer to Figure 5.2) allows you to select the HORC pair options:  initial
copy pace, P-VOL fence level (Sync only), and error level (Async only). (The Resume Range
options are available only during pairresync.) When creating more than one pair at a time, you
will be able to change the pair options for individual pairs as needed from the Pair List
(Paircreate) panel. For further information on the HORC pair options, see section 5.2.2. The
OK button applies the pair options and opens the Pair List (Paircreate) panel (see Figure 5.3).

Figure 5.3 Pair List (Paircreate) Panel

The Pair List (Paircreate) panel displays the following information for each pair being added:
P-VOL ID and emulation, RCU S/N and SSID, S-VOL ID, initial copy priority, initial copy
mode, update copy mode, group number (Async only), and error level (Async only). The Use
Time-Saving Mode option allows you to execute the specified paircreate operations quickly
(i.e., requests for multiple pairs are entered simultaneously). The Omit  button removes the
selected pair(s) from the panel. The Change… button re-opens the Paircreate panel to allow
you to change the S-VOL ID, initial copy options, and/or pair options for the selected pair(s).
The OK  button creates all HORC pairs listed on the Pair List (Paircreate) panel.

To create one or more new HORC volume pairs:

1. Make sure that the volumes which will be the HORC S-VOLs are offline from all hosts.

2. Start the Remote Console software, connect to the subsystem which contains the P-VOLs
of the pair(s) you are creating, and start the HORC software. The RCPs must already be
configured (see section 4.2.3), and the RCU(s) must already be added (see section 4.3.1).

Instructions continue on the next page.
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3. On the HORC Main Control panel, select the desired CU image, and then select the
volume(s) which will be the P-VOL(s) of the HORC pair(s). The pair status must be
SMPL. You can select more than one volume and establish more than one pair at a time
only if the S-VOLs are in the same RCU and the pairs will have the same copy mode
(Sync or Async). You cannot start HORC Sync and HORCA pairs at the same time.

4. Select Paircreate… to open the Paircreate panel. If you selected more than one volume in
step (3), the Paircreate panel displays the volume with the lowest ID as the P-VOL.

5. On the Paircreate panel, select the RCU, enter the desired S-VOL for the P-VOL, and
select the desired initial copy options (see section 5.2.1) (initial copy priority and mode,
update copy mode, C/T group). Select OK  to open the Pair Option panel.

6. On the Pair Option panel (see section 5.2.2), select the desired HORC pair options (initial
copy pace, P-VOL fence level, async error level), and select OK .

7. The panel now opens and displays all pairs being created. If you selected more than one
volume in step (3), S-VOLs are automatically assigned to the rest of the P-VOLs based on
TID/LUN. The initial copy options and pair options you selected are applied to all pairs,
but you can customize the options for each pair as needed.

8. On the Pair List (Paircreate) panel, check the RCU S/N and SSID, S-VOL, and copy
options for each pair. If you need to change the options for one or more pairs, select the
pair(s), select Change… to re-open the Paircreate panel, make the desired changes (select
Option… to access the Pair Option panel), and select OK  to return to the Pair List
(Paircreate) panel. Repeat this step until all HORC options for each new pair are correct.

9. If you want to execute the paircreate requests quickly, select the Use Time-Saving Mode
option on the Pair List (Paircreate) panel.

10. Select OK  on the Pair List (Paircreate) panel to create (start) the specified HORC pair(s).
The MCU will start the initial copy operations according to the initial copy priority and the
maximum initial copy activities setting.

11. On the HORC Main Control panel, verify that the new HORC pair(s) is/are displayed
correctly (COPY status) in the Volume List box. To monitor the status of the new pair(s),
use the Refresh button to update the information in the Volume List box, or use the
Pairdisplay panel (see section 5.3) to monitor the detailed status of each pair.

Note: The Paircreate operation will be rejected if the P-VOL is in the correction access or
correction copy state. If this occurs, wait for the volume state to change and then repeat
this procedure. If the status is not displaying correctly, make sure that the correct CU
image is selected. See section 7.1 for information on troubleshooting suspended pairs.

WARNING: If a timeout error occurs when the Use Time-Saving Mode option is selected,
confirm on the HORC Main Control panel for which volumes the paircreate operation
could not be performed. Deselect the Use Time-Saving Mode option for the failed
volumes, and retry the paircreate operation.
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5.2.1 HORC Initial Copy Options

The HORC initial copy options allow you to specify the initial copy priority, initial copy
mode, update copy mode, and C/T group. The initial copy options are selected on the
Paircreate panel. While the initial copy operation is in progress, the initial copy options cannot
be changed unless you delete (pairsplit-S) and then restart (paircreate) the pair. After the initial
copy operation is complete, you can only change the HORC pair options.

Priority.  The initial copy priority specifies the order in which the initial copy operations will
be performed, if the number of requested initial copy operations is greater than the maximum
initial copy activity setting on the RCU Option panel (see section 4.3.2). The highest priority is
1, and the lowest priority is 256 (current default = 32). The HORC initial copy priority option
can be used to spread initial copy operations across array groups and/or array domains (ACP
pairs) to reduce initial copy time as well as host I/O contention.

Example:  Let’s say that the maximum initial copy activity setting is 4, and you add 6 HORC
pairs at the same time (for LUNs 00 through 05) with the initial copy priority set as follows:

P-VOL of HORC pair Priority
LUN 03 1
LUN 05 2
LUN 00 3
LUN 04 4
LUN 01, 02 5

The MCU will start the initial copy operations for LUNs
03, 05, 00, and 04 immediately, then start LUN 01 when
one of the first four initial copy operations is complete,
and then start LUN 02 when the next initial copy
operation is complete. If more HORC pairs are created,
the MCU also prioritizes the initial copy operations by
time requested, so that all HORC pairs in the first group
are started before any pair in the next group is started.

Initial Copy.  This option specifies the initial copy mode for the new pair(s).

� If Entire Volume is selected, the initial copy operation will copy all cylinders on the P-
VOL (except diagnostic and unassigned alternate tracks) to the S-VOL.

� If None is selected, the initial copy operation will not be performed. The MCU will begin
performing update copy operations as needed. CAUTION: The user must ensure that the
P-VOL and S-VOL are already identical when using this setting.

Copy Mode. This option specifies the update copy mode (see section 2.2.2) for the new
pair(s):  Synchronous or Asynchronous. The selection of mode has the greatest impact on
performance and must be considered carefully. Factors in mode selection include (but are not
limited to) the use of HORC (for disaster recovery or migration), the number of pairs, and the
write I/O activity to the P-VOLs.

C/T Group. This option specifies the consistency group for the new pair(s) (Async only). All
HORC Asynchronous pairs must be assigned to a consistency group.
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5.2.2 HORC Pair Options

The Pair Option panel (refer to Figure 5.2) displays and allows you to select the pair options
for each HORC volume pair. The Pair Option panel can be accessed from several panels:
Paircreate (OK and Option… button), Pair List (Paircreate) (Change… button), HORC Main
Control panel (Change Option… button), and Pairdisplay (Option… button).

The Pair Option panel opens automatically during the paircreate process to allow you to set the
pair options for the new pair(s). You can change the pair options for each pair by selecting the
pair on the Pair List (Paircreate) panel, selecting Change… to re-open the Paircreate panel,
and then selecting Option… to open the Pair Option panel. You can also change the pair
options for a HORC pair which has already been created by selecting the pair on the HORC
Main Control panel and then selecting the Change Option… button.

The Initial Copy Pace option specifies the maximum number of tracks (1-15) that can be
copied at one time by the HORC initial copy operation before the MCU accepts another host
request for that P-VOL. A high setting (e.g., 15 tracks) speeds up the initial copy operation but
may affect the subsystem’s I/O performance if the P-VOL is experiencing high write I/O
activity. A lower setting (e.g., 3 tracks) slows down the initial copy operation to minimize the
impact of the initial copy operation on the subsystem’s I/O performance.

The P-VOL Fence Level option (HORC Synchronous only) specifies the conditions under
which the MCU will reject write operations to the P-VOL, which is known as “fencing.” This
option is very important for disaster recovery planning (see section 6.1.1).

� If S-VOL Data is selected, the P-VOL will be fenced when the MCU cannot successfully
execute an update copy operation for any reason.

� If S-VOL Status is selected, the P-VOL will be fenced only if the MCU is not able to
change the S-VOL status to suspended when an update copy operation fails. If the MCU
changes the S-VOL status to suspended, subsequent write operations to the P-VOL will be
accepted, and the MCU will keep track of all P-VOL updates while the pair is suspended.

� If Never is selected, the P-VOL will never be fenced. If the HORC volume pair is split or
suspended, write operations to the P-VOL will be accepted.

The Error Level (Async) option specifies the error level for the HORCA pair(s):

� Group:   When the specified pair is suspended, all HORCA pairs in the same group will be
suspended, even if the failure affects only that pair and not the entire group.

Important: Select the Group error level for all HORCA volumes which are essential to
disaster recovery. Suspended HORCA S-VOLs which have the LU error level should not
be used for disaster recovery.

� LU:   If the failure affects only the specified pair, then only that pair will be suspended. A
failure that affects an entire group will always result in the suspension of all pairs in the
group, as well as all other affected HORC pairs.

The Resume Range (Async) option is available only when the Pair Option panel is opened
during the Pairresync operation (see section 5.5).
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5.3 Viewing HORC Pair Status (Pairdisplay)

5.3.1 Viewing Pair Status for LUs

The Pairdisplay panel (see Figure 5.4) displays the detailed status of a HORC volume (LU)
pair and provides access to the LDEV Operation panel (see section 4.1.3) and Pair Option
panel (see section 5.2.2). To view the pair status information for a HORC volume pair, select
the desired pair on the HORC Main Control panel, and then select the Pairdisplay… button.

Figure 5.4 Pairdisplay Panel (showing an LU pair)

The Refresh button refreshes the information displayed on the Pairdisplay panel. The
Option… button opens the Pair Option panel, which displays and allows you to change the
HORC pair options for the selected pair. The Ldev Operation button opens the LDEV
Operation panel, which displays HORC information for the individual LDEV pairs within a
HORC LUSE pair.
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The Pairdisplay panel displays the following information for the HORC volume (LU) pair
selected on the HORC Main Control panel:

� P-VOL  and S-VOL:  Port, SCSI TID, LUN, and LDEV ID of the LUs. For a LUSE pair
the first LDEV (lowest LDEV ID) is listed.

� RCU S/N, SSID:  Serial number and SSID of the RCU (or MCU if S-VOL is selected).

� Initial Copy Pace:  1-15 tracks (disabled when status becomes PAIR).

� Initial Copy Priority :  1-256 (disabled when the status becomes PAIR).

� Emulation Type:  LU type and capacity (MB) of the P-VOL and S-VOL.

� Update Copy:  Synchronous or asynchronous.

� Pair Synchronized:  Progress of initial copy. If you select an S-VOL, a HORCA pair, or a
split/suspended pair on the HORC Main Control panel, this field displays Not valid.

� Pair Status:  SIMPL, COPY, PAIR, PSUS, PSUE, PDUB, suspending, or deleting (see
section 2.5). If the pair is split or suspended, the split/suspend type is also displayed.

� Pair Sub Status:  Status of each LDEV pair contained in the HORC LUSE pair.

� Last Updated:  Date and time that the volume pair status was last updated.

� Pair Established:  Date and time that the volume pair was created.

� Pair Suspended: Date and time that the volume pair was split/suspended (displayed only
when the pair status is PSUS/PSUE).

� S-VOL Write :  Enabled or disabled for this pair (enabled only when pair is split).

� C/T Group:  Consistency group to which the HORCA pair is assigned.

� Suspended by:  Consistency status (group or LU) of the split or suspended HORCA pair
(see section 2.5).
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5.3.2 Viewing Pair Status for LDEVs

The Pairdisplay panel (see Figure 5.5) can also display the HORC pair status of an LDEV pair
which is part of a HORC LUSE pair. To view the pair status information for an LDEV pair, on
the Main Control panel select the volume which contains the desired LDEV, open the LDEV
Operation panel, select the desired LDEV, and then select the Pairdisplay… button.

Figure 5.5 Pairdisplay Panel (showing an LDEV pair)

The Refresh button refreshes the information displayed on the Pairdisplay panel. The
Option… button opens the Pair Option panel (see section 5.2.2), which displays and allows
you to change the HORC pair options for the selected pair. The Pairdisplay panel displays the
detailed HORC information for the LDEV pair selected on the LDEV Operation panel. Please
refer to the previous section for a description of the information displayed on this panel.
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5.4 Splitting HORC Pairs (Pairsplit-R)

The Pair List (Pairsplit-r) panel (see Figure 5.6) allows you to split HORC pairs and also
provides access to the Pairsplit-R Option panel (see Figure 5.7). You can split a HORC pair
only after the initial copy operation is complete. The Pair List (Pairsplit-r) panel is accessed
from the HORC Main Control panel (Pairsplit-R… button). For further information on split
HORC pairs, see section 2.5.1.

Figure 5.6 Pair List (Pairsplit-r) Panel

The Pair List (Pairsplit-r) panel displays the following information for the selected pair(s):

� Port, ID  (TID), Lun, and Emulation type of the LU in the connected subsystem.

� S/N and SSID of the RCU (MCU if you are connected to the RCU).

� Port, ID  (TID), and Lun of the S-VOL (P-VOL if you are connected to the RCU).

� Priority:  Initial copy priority (blank after initial copy operation is complete).

� Mode:  Drain or purge pairsplit-R option (Async only).

� Sync:  Update copy mode:  sync or async.

� Grp:   The ID of the consistency group to which the pair belongs (Async only).

� Lv:   The error level of the pair (group or LU) (Async only).

The Use Time-Saving Mode option allows you to execute the specified pairsplit operations
quickly (i.e., requests for multiple pairs are entered simultaneously). The Omit  button removes
the selected pair(s) from the Pair List (Pairsplit-r) panel. The OK  button splits the specified
pair(s). The Change… button opens the Pairsplit-R Option panel to allow you to change the
HORC pairsplit options for the selected pair(s).
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Figure 5.7 Pairsplit-R Option Panel

The Pairsplit-R Option panel allows you to change the pairsplit-R options for the pair(s):

� S-VOL Write Enable:  When this box is checked, the S-VOL of this HORC pair will be
available to receive read and write I/Os while the HORC pair is split. If you select this
option and you want to resync the pair later, you should select the S-VOL suspend kind
option to ensure that the the P-VOL and S-VOL bitmaps are merged at the MCU. This
option is available only when the selected volume is a HORC P-VOL.

� Suspend Kind:

– When P-VOL Failure  is selected (available only for HORC Synchronous and only
when connected to the MCU), the MCU will reject all write I/O operations to the
P-VOL while the pair is split, regardless of the P-VOL fence-level setting. This setting
should be used if you need to maintain synchronization of the HORC pair.

– When S-VOL is selected, the P-VOL will accept all subsequent write I/O operations,
and the MCU will keep track of updates while the pair is split. Subsequent write I/O
operations to the P-VOL will be permitted or rejected, depending on the fence level of
the pair. This setting is available from the MCU and RCU, and should be used if you
need to keep the P-VOL online. All HORCA pairs have this setting.

� Suspend Range (Async):

– Group. The MCU/RCU will split all other HORCA pairs in the same consistency
group as the specified pair(s). This option is available only when one pair is selected.

– LU . The MCU/RCU will split only the specified HORCA pair(s) (even if the error
level of the pair is group).

Description continues on the next page.
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� Pending Update (Async):

– Drain. The MCU will change the HORCA pair status from Suspending to PSUS only
after the RCU accepts the pairsplit operation and completes the following steps:
(a) Finish settling all pending recordsets for the pair, and
(b) Complete the negotiation with all MCUs (report ready-for-suspension to all MCUs
and receive their acknowledgements) without further recordsets generated.

Note: If the RCU is not able to complete these actions within the copy pending timeout
setting, the RCU will discontinue the original pairsplit-R request and forcibly suspend
the affected HORCA pairs. Thus, you can use the copy pending timeout parameter to
limit the amount of time it takes to complete the split-drain operation.

– Purge. The MCU will change the HORCA pair status from Suspending to PSUS as
soon as the RCU accepts the pairsplit operation. The MCU and RCU discard any
pending recordsets and mark the cylinders that contain discarded recordsets as
modified in the P-VOL and S-VOL bitmaps, respectively. When the pair is resumed
(pairresync), the P-VOL and S-VOL bitmaps will be merged at the MCU, and all
cylinders marked as modified will be copied to the S-VOL.

Note: If the MCU does not receive acknowledgement of the pairsplit-R operation from
the RCU within the copy pending timeout setting, the MCU will forcibly suspend all
affected HORCA pairs.

To split one or more HORC volume pairs:

1. Connect to the MCU (or RCU) of the volume pair(s) to be split. You do not need to vary
the P-VOL(s) offline. If you want to use the S-VOL write enable option, you must connect
to the MCU and select the P-VOL of the pair.

2. On the HORC Main Control panel, select the correct CU image, and then select the HORC
volume pair(s) that you want to split. Select either HORC Synchronous or HORCA pairs,
but not both. The pair status must be PAIR .

3. Select Pairsplit-R…  to open the Pair List (Pairsplit-r) panel, which displays the selected
pair(s). To remove one or more pairs from this panel, select the pair(s) and then select the
Omit button.

4. To change the pairsplit options for one or more pairs, select the pair(s) and then select
Change… to open the Pairsplit-R Option panel (refer to Figure 5.7). On the Pairsplit-R
Option panel, select the desired options for the pair(s), and then select OK  to return to the
Pair List (Pairsplit-r) panel. Repeat this step as needed until the pairsplit options for each
pair are correct. The suspend kind option (P-VOL failure  or S-VOL) and fence level pair
option determine whether the P-VOL will accept write I/O operations after the pair is split.

CAUTION: If you need to split a pair and the P-VOL is required for system operation, do not
use the P-VOL Failure  suspend kind option. Make sure to use the S-VOL suspend kind
option so that the P-VOL continues accepting I/Os.

5. If you want to execute the pairsplit requests quickly, select the Use Time-Saving Mode
option on the Pair List (Pairsplit-r) panel.
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6. Select OK  on the Pair List (Pairsplit-r) panel to split the specified pair(s). For HORC Sync
pairs, the MCU will complete all P-VOL write operations in progress and the associated
update copy operations at the S-VOL before splitting the pair, so that the pair is
synchronized at the time of pairsplit.

7. On the HORC Main Control panel, verify that the HORC pair(s) is/are displayed correctly
(PSUS status) in the Volume List box. The Pair List (Pairresync) panel (see section 5.5)
allows you to resync split HORC volume pair(s).

WARNING: If a timeout error occurs when the Use Time-Saving Mode option is selected,
confirm on the HORC Main Control panel for which volumes the pairsplit-r operation could
not be performed. Deselect the Use Time-Saving Mode option for the failed volumes, and
retry the pairsplit-r operation.
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5.5 Resuming HORC Volume/LDEV Pairs (Pairresync)

While a HORC pair is split or suspended, the MCU does not perform any update copy
operations to the S-VOL. For a split/suspended HORC Synchronous pair, the MCU may or
may not continue accepting write I/Os for the P-VOL depending on the P-VOL fence level and
pairsplit options (if user-requested). For a split/suspended HORCA pair, the MCU and RCU
keep track of any recordsets that were discarded during pairsplit/suspension, and the MCU
continues to accept write I/Os for the P-VOL. The MCU keeps track of the P-VOL cylinders
which are updated while the pair is split/suspended. If the RCU accepts write I/Os for a split S-
VOL (S-VOL write enable), the RCU also keeps track of the S-VOL cylinders which are
updated. When the split/suspended pair is resumed, the MCU merges the P-VOL and S-VOL
cylinder bitmaps to determine the out-of-sync cylinders.

The Pair List (Pairresync) panel (see Figure 5.8) allows you to resume split/suspended HORC
pairs and select the pairresync options for each pair. The Pair List (Pairresync) panel can be
accessed from either the HORC Main Control panel or the LDEV Operation panel
(Pairresync… button).

Figure 5.8 Pair List (Pairresync) Panel

The Pair List (Pairresync) panel displays the following information for the selected pair(s):

� For LUs:  Port, ID , Lun, and Emulation type of the selected LU.
For LDEVs:  LDEV ID (CU:LDEV ) and Emulation type of the selected LDEV.

� S/N and SSID of the RCU (MCU if you are connected to the RCU).

� For LUs:  Port, ID , and Lun of the S-VOL (P-VOL if connected to the RCU).
For LDEVs:  LDEV ID (CU:LDEV ) and Emulation type of the selected LDEV.

� Priority :  Initial copy priority (blank after initial copy operation is complete).

� Mode:  The drain or purge pairsplit-R option (Async only).
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� Sync:  The update copy mode: Sync or Async.

� Grp :  The consistency group to which the pair belongs (Async LUs only).

� Lv :  The error level of the pair (group or LU) (Async LUs only).

The Use Time-Saving Mode option allows you to execute the specified pairresync operations
quickly (i.e., requests for multiple pairs are entered simultaneously). The OK  button resumes
(resyncs) the specified pair(s). The Omit  button removes the selected pair(s) from the Pair List
(Pairresync) panel. The Change… button opens the Pairresync Option panel to allow you to
change the resync options and pair options for the selected HORC volume pair(s). The
Change… button is not available when the Pair List (Pairresync) panel is displaying LDEV
pairs (the pair options for all LDEV pairs within a HORC LUSE pair must be the same).

The Pairresync Option panel (see Figure 5.9) allows you to change the priority of the resync
operation for the selected pair(s) and also provides access to the Pair Option panel (see Figure
5.10). When the Pair Option panel is opened from the Pairresync Option panel, you can select
the resync range (async) option for the selected pair(s) and change the pair options if desired.

Figure 5.9 Pairresync Option Panel Figure 5.10 Pair Option Panel

The Priority field allows you to enter the desired priority (1-256) for the resync operation,
which determines the order in which the resync operations will be performed. The OK  button
applies the specified priority to the selected pair(s). The Option… button opens the Pair
Option panel to allow you to change the resync range and pair options for the selected pair(s).

When opened during the pairresync operation, the Pair Option panel allows you to change the
following pair options (see section 5.2.2):  Initial Copy Pace (for the resync copy operation),
P-VOL Fence Level (Sync only), Error Level  (Async only), and Resume Range (Async
only). The Resume Range-LU option allows you to resync only the selected HORCA pair(s).
The Resume Range-Group option allows you to resync all split or suspended HORCA pairs
in the same group as the selected pair.

Note: If an MCU/RCU is powered off and its backup batteries are fully discharged while
HORC pairs are suspended, the P-VOL/S-VOL cylinder bitmaps will not be retained. In this
unlikely case, the MCU/RCU will mark all cylinders of all split or suspended HORC volumes
as modified, so that the MCU will perform the equivalent of an entire initial copy operation
when the pairs are resynced.
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To resync one or more split or suspended HORC volume pairs:

1. If any pair was suspended due to an error condition (use the Pairdisplay panel to view the
suspend type), make sure that the error condition has been removed (see section 7.1 for
troubleshooting instructions). The MCU will not resync the pair(s) until the error condition
has been removed.

2. Connect to the MCU of the volume pair(s) to be resynced, and start the HORC software.

3. On the HORC Main Control panel, select the correct CU image.

4. If you are resyncing split or suspended LUs, select the desired pair(s) on the HORC Main
Control panel, and select Pairresync… to open the Pair List (Pairresync) panel. Select
PSUS or PSUE pairs (not both). Select either Sync or Async pairs (not both). If you plan to
use the Resume Range-Group option, select only one HORCA pair in the group.

If you are resyncing suspended LDEV pairs within a HORC LUSE pair, select the desired
HORC pair on the HORC Main Control panel, select Ldev Operation to open the LDEV
Operation panel, select the LDEV pair(s) to be resynced, and then select Pairresync… to
open the Pair List (Pairresync) panel.

5. The Pair List (Pairresync) panel displays the HORC LU or LDEV pair(s) to be resynced.
To remove one or more pairs from the panel, select the pair(s) and then select Omit .

6. To change the priority and/or pair options for one or more pairs, select the desired pair(s),
and select Change… to open the Pairresync Option panel. Enter the desired priority, select
Option… to open the Pair Option panel, change the pair options as desired, and select OK
until you return to the Pair List (Pairresync) panel. Repeat this step as needed until all
resync options and pair options for each pair are correct.

Note: If you want to resync all split/suspended HORCA pairs in a consistency group, make
sure that the Resume Range option on the Pair Option panel is set to Group.

7. If you want to execute the pairresync requests quickly, select the Use Time-Saving Mode
option on the Pair List (Pairresync) panel.

8. Select OK  on the Pair List (Pairresync) panel to resync the specified pair(s).

9. On the HORC Main Control panel or LDEV Operation panel, verify that the HORC pair(s)
is/are displayed correctly (COPY or PAIR status) in the Volume List box.

WARNING: If a timeout error occurs when the Use Time-Saving Mode option is selected,
confirm on the HORC Main Control panel for which volumes the pairresync operation could
not be performed. Deselect the Use Time-Saving Mode option for the failed volumes, and
retry the pairresync operation.
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5.6 Deleting HORC Volume Pairs (Pairsplit-S)

A HORC pair should be deleted from the MCU only when it is no longer necessary to maintain
a remote copy of the P-VOL. When a HORC volume pair is deleted from the MCU, the MCU
stops all HORC copy operations for that pair and changes the pair status of the P-VOL and S-
VOL to SMPL. After a HORC pair is deleted, the MCU continues to accept all subsequent
write I/O operations to the P-VOL and will not keep track of the P-VOL updates.

A HORC pair should be deleted from the RCU only for disaster recovery (see Chapter 6).
When a HORC pair is deleted from the RCU, the RCU changes the S-VOL pair status to
SMPL but does not change the pair status of the corresponding P-VOL. When the MCU
performs the next HORC operation, the MCU detects that the S-VOL status has changed and
changes the P-VOL status to PSUS-pairsplit-S to RCU. To restart a pair which was deleted
from the RCU, you must first delete the pair from the MCU, and then create the pair from the
MCU using the appropriate initial copy option (Entire Volume or None) to restart the pair.

If you want to delete all HORCA pairs in a consistency group, delete the pairs from the MCU.
The HORC pair status will change to Deleting when the pairsplit-S operation is accepted by
the MCU and RCU, and then to SMPL after the internal pairsplit-S process is complete. If you
want to delete HORCA pairs according to their consistency status (e.g., for disaster recovery),
you must delete the pairs from the RCU.

WARNING: When you delete a HORC pair from the RCU, remember that the S-VOL and
P-VOL are identical (e.g., same volume label), and take appropriate precautions to prevent a
system problem due to duplicate volumes.

The Pair List (Pairsplit-S) panel (see Figure 5.11) allows you to delete one or more HORC
pairs and also provides access to the Pairsplit-S Option panel (see section 5.6). The Pair List
(Pairsplit-S) panel is accessed from the HORC Main Control panel (Pairsplit-S… button).

Figure 5.11 Pair List (Pairsplit-S) Panel
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The Pair List (Pairsplit-S) panel displays the pair(s) selected on the HORC Main Control
panel. If you are connected to the MCU, each pair is displayed by P-VOL ID and type, RCU
S/N and SSID, and S-VOL ID. If you are connected to the RCU, each pair is displayed by S-
VOL ID and type, MCU S/N and SSID, and P-VOL ID. The Use Time-Saving Mode option
allows you to execute the specified pairsplit-S operations quickly (i.e., requests for multiple
pairs are entered simultaneously). The OK  button deletes the specified pair(s). The Omit
button removes the selected pair(s) from the panel. The Change… button opens the Pairsplit-S
Option panel to allow you to change the pairsplit-S options.

The Pairsplit-S Option panel (see Figure 5.12) allows you to change the pairsplit-S options for
the pair(s) selected on the Pair List (Pairsplit-S) panel. The Pairsplit-S Option panel can only
be accessed from the Pair List (Pairsplit-S) panel (Change… button).

Figure 5.12 Pairsplit-S Option Panel

The Delete Pair by Force option allows you to override the restrictions on deleting a HORC
volume pair. If this option is selected, the pair(s) will be deleted even if the MCU is unable to
communicate with the RCU. This option may be used to free a host waiting for device-end
from an MCU which cannot communicate with its RCU, thus allowing host operations to
continue. If this option is not selected, the pair(s) will only be deleted if the MCU is able to
change the pair status of the P-VOL and S-VOL to SMPL.

The Delete Range (Asyn) box allows you to select the HORC Asynchronous delete range
option. This option simplifies disaster recovery operations for HORCA consistency groups at
the secondary (remote) subsystem. The HORCA delete range options are:

� C/T (RCU only). When the C/T option is selected, the RCU will delete all HORCA pairs
which are in the same group as the specified pair and meet the following conditions:  the
pair status must be PSUE, and the consistency status (see section 2.5.1) must be Group.
This option is used when deleting pairs at the RCU during disaster recovery.

� Group (MCU or RCU). When the Group option is selected, the MCU/RCU will delete all
HORCA pairs in the same consistency group as the specified pair, regardless of pair status
and consistency status. Do not use this option when deleting pairs at the RCU during
disaster recovery. This option is available only when one pair is selected.

� LU (MCU or RCU). When the LU option is selected, the MCU/RCU will delete only the
specified HORCA pair(s). This option can be used to remove individual volumes from
consistency groups.
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To delete one or more HORC volume pairs:

1. Connect to the MCU or RCU of the pair(s) to be deleted, and start the HORC software. If
you plan to use the HORCA C/T delete range option, you must connect to the RCU.

2. On the HORC Main Control panel, select the correct CU image, and select the HORC
pair(s) that you want to delete. Select either HORC Sync or HORCA pairs, but not both. If
you plan to use the HORCA C/T or Group delete range option, select only one HORCA
pair in the group.

3. Select the Pairsplit-S… button. When the pair delete confirmation message appears, select
Yes to open the Pair List (Pairsplit-S) panel, or select No to cancel your pairsplit-S request.

4. The Pair List (Pairsplit-S) panel displays the pair(s) selected on the HORC Main Control
panel. To remove one or more pairs from the Pair List (Pairsplit-S) panel, select the pair(s)
and then select Omit . To change the pairsplit-S options for one or more pairs:

a) Select the pair(s), and then select Change… to open the Pairsplit-S Option panel.

b) On the Pairsplit-S Option panel, select the desired pairsplit-S options for the selected
pair(s), and then select OK  to return to the Pair List (Pairsplit-S) panel.

c) Repeat steps (a) and (b) as needed to set the desired pairsplit-S options for each pair.

5. If you want to execute the pairsplit-S requests quickly, select the Use Time-Saving Mode
option on the Pair List (Pairsplit-S) panel.

6. Select OK  on the Pair List (Pairsplit-S) panel to delete the specified pair(s).

7. When deleting HORC Asynchronous pairs, verify that the pairsplit-S request was
completed successfully by checking the detailed HORC pair status on the Pairdisplay
panel (should be SMPL, not Deleting or Suspended).

When deleting HORC Sync pairs, verify that the pairsplit-S request was completed
successfully by checking the pair status on the HORC Main Control panel (SMPL status).

8. To restart a pair which was deleted from the RCU, first delete the pair from the MCU, and
then use the Paircreate panel with the appropriate HORC initial copy option (Entire
Volume or None) to restart the pair.

WARNING: If a timeout error occurs when the Use Time-Saving Mode option is selected,
confirm on the HORC Main Control panel for which volumes the pairsplit-S operation could
not be performed. Deselect the Use Time-Saving Mode option for the failed volumes, and
retry the pairsplit-S operation.
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5.7 Using HORC for Data Migration and Duplication

5.7.1 Data Migration Using HORC Synchronous

HORC Synchronous can be used for device or workload migration with minimal impact to
host applications. You may need to migrate data from one volume to another for any of the
following reasons:

� To load data onto new or scratch volumes (e.g., new or upgraded subsystem),

� To temporarily move data off a volume to accommodate other activities (e.g., repair), or

� To relocate volumes to balance workloads and distribute I/O activity evenly within and
across subsystems for the purpose of improving subsystem and system performance.

The HORC initial copy operation copies the entire contents of the P-VOL to the S-VOL. The
P-VOL and S-VOL are identical and synchronized when the initial copy operation completes
and the pair status changes from COPY to PAIR. The HORC pair is then deleted to change the
state of the devices to SMPL, and host high-availability (HA) software can then be used to
complete the data migration nondisruptively. To support host-based application automation,
data migration using HORC must be managed by integrating the Hitachi Command Control
Interface (CCI) software with HORC operations and the host HA software functions.

Note: If you need to migrate data from other vendors’ storage subsystems onto the Lightning
9900™ subsystem, the Hitachi Online Data Migration (HODM) feature is used.

To use HORC Synchronous to migrate data from one volume to another:

1. Vary the S-VOL(s) offline from all attached hosts. The S-VOLs are the target volumes
onto which you are migrating the data. The P-VOLs (source volumes) can remain online.

2. Connect to the subsystem containing the volume(s) to be migrated, and then start the
HORC software. If not already done, install the remote copy connections and configure the
RCPs (if migrating between subsystems), and then add the RCUs.

3. On the HORC Main Control panel, select the correct CU image and the volume(s) to be
migrated, and start the HORC Sync pair(s) using the Paircreate panel (see section 5.2).

4. Monitor the progress of the initial copy operation(s) and the status of the pair(s) on the
HORC Main Control panel. Refresh the panel as needed. When the status has changed
from COPY to PAIR, the P-VOL and S-VOL are identical and synchronized.

5. If you are not using CCI HORC commands and host software to complete the migration,
use the following procedure to stop using the P-VOL(s) and switch to the S-VOL(s):

a) Stop all host updates to the P-VOL(s).

b) When all update activity to the P-VOL(s) has stopped, connect to the MCU, select the
correct CU image, and delete the HORC volume pair(s) (see section 5.6).

c) If the P-VOL(s) and S-VOL(s) are attached to the same host, vary the P-VOL(s)
offline first, and then vary the S-VOL(s) online. The P-VOL(s) and S-VOL(s) have the
same volume labels and cannot be online to the same host(s) at the same time.



Hitachi Lightning 9900� HORC User and Reference Guide 109

d) If you want to keep the volumes synchronized, establish the same HORC pair(s) in the
reverse direction using the None initial copy option (see section 5.2.1). If the original
P-VOL(s) will be temporarily unavailable for update copy operations, you can split the
new pair(s) (pairsplit-R) so that the new MCU keeps track of changes.

e) Start the applications with the S-VOL(s). When the original P-VOL(s) become
available, you can resume the pair(s) using the Pair List (Pairresync) panel (see section
5.5).

5.7.2 Point-in-Time (PiT) Data Duplication Using HORC Asynchronous

HORC Asynchronous (HORCA) enables you to make Point-in-Time (PiT) duplicates of
groups of volumes. The HORCA Group and Drain pairsplit-R options can be used together to
create a PiT copy, relative to an application, of an entire HORCA consistency group of
volumes. To produce a PiT duplicate of an existing HORCA consistency group:

1. Stop all host updates to all HORCA P-VOLs in the group.

2. After all P-VOL updates have completed, split the HORCA group using the Group and
Drain pairsplit-R options. If you are splitting the group at the main site, issue the pairsplit-
R/group command to one P-VOL in the MCU. If you are splitting the group at the remote
site, issue the pairsplit-R/group command to one S-VOL in the RCU.

Note: The copy pending timeout setting for the group determines the maximum amount of
time that the pairsplit-R/drain operation can take (see description of Drain  above).

3. When the status of all HORCA pairs in the group has changed to PSUS, the duplicate set
of volumes is complete. If desired, you can restart the application at the main site.
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5.8 Powering Off/On HORC Components

The user is responsible for controlling power-off activities for subsystems involved in HORC
operations. If you need to power off the 9900 subsystem, please call your Hitachi Data
Systems representative or the Hitachi Data Systems Support Center for assistance. The
following sections provide instructions for performing planned outages of HORC components.

If power is removed from an MCU while HORC operations are in progress, the HORC pairs
are not affected, but the update sequence consistency of the HORCA groups at the RCU may
be affected (see section 5.8.1 for further information). When power is restored to an MCU, the
MCU communicates with its RCU(s) to confirm the pair status of the S-VOLs. Make sure that
HORC communications are fully restored (all RCU paths have normal status) before beginning
I/O operations to the P-VOLs. If the MCU accepts a write I/O operation for a P-VOL before
this confirmation is complete, the MCU will suspend the pair and change the status of the P-
VOL to suspended-by RCU (the MCU will not be able to change the pair status of the S-VOL).

If power is removed from an RCU or remote copy connection while HORC operations are in
progress, the MCU(s) will detect the communication failure, suspend all affected pairs, and
generate SIMs reporting the failures. The MCU will change the status of the P-VOLs to
suspended-by RCU but will not be able to change the status of the S-VOLs.

Note: If an MCU/RCU is powered off and its backup batteries are fully discharged while
HORC pairs are suspended, the P-VOL/S-VOL cylinder maps will not be retained. In this
unlikely case, the MCU/RCU will mark all cylinders of all suspended HORC volumes as
modified, so that the MCU will perform the equivalent of an entire initial copy operation when
the pairs are resumed. (The S-VOL cylinder map is used for HORCA operations and for the
HORC S-VOL write enable option.)

5.8.1 Planned Outage of the MCU

A planned MCU outage does not affect HORC Synchronous. For HORC Asynchronous
operations, the MCU must communicate with the RCU even when there are no P-VOL update
I/Os from the primary system. During the power-off sequence, the MCU will automatically
suspend all HORCA pairs in the PAIR and COPY states (suspend type = MCU P/S-OFF).
During power-on-reset sequence, the MCU will automatically resume these suspended pairs
(pairs with other suspend types are not automatically resumed).
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5.8.2 Planned Outage of the RCU or Remote Copy Connection

You must split all affected HORC pairs prior to a planned outage of an RCU or of a remote
copy connection component (e.g., ESCON director, channel extender). If you do not split the
pairs first, the MCU(s) will detect the communication failure, suspend all affected pairs, and
generate SIMs reporting the failures. To perform a planned outage of a HORC RCU or remote
copy connection component:

1. Identify all HORC P-VOLs which will be affected by the equipment outage. You need to
know the MCU, CU image, and ID (port, TID, LUN) for each of these P-VOLs.

e) For RCU power-off, identify all P-VOLs which are paired with S-VOLs in the RCU to
be powered off.

a) For remote copy connection outage, identify all P-VOLs in all MCUs which use the
path/component to be powered off.

2. Connect to each MCU which contains affected P-VOLs, and split all affected HORC pairs.
Make sure to confirm the pair status changes (HORC Main Control or Pairdisplay panel).

3. Perform the planned outage of the RCU or remote copy connection.

4. When the RCU is fully powered on and ready to resume operations, resume (pairresync)
all HORC pairs at each MCU. Make sure to confirm the pair status changes.

5.8.3 Planned Outage of the MCU and RCU

When you plan an outage of HORC MCUs and RCUs at the same time, the MCUs must be
powered off before the RCUs and powered on after the RCUs. To perform a planned outage of
a HORC MCU and RCU:

1. If RCU power-on will be difficult to control (e.g., Power-Control-Interface setting), you
should consider increasing or disabling the RCU ready timeout group option (see section
2.4.1) for each HORCA group with S-VOLs in the RCU(s) to be powered off.

2. Perform the planned outage of the MCU(s) as described in section 5.8.1. Do not power-on
the MCU(s) yet.

3. If an RCU to be powered off is connected to an MCU which is not powered off, make sure
to split those HORC pairs before powering off the RCU.

4. Perform the planned outage of the RCU(s) as described in section 5.8.2.

5. Power on the RCU(s). Make sure that they are fully operational and ready to resume
operations before powering on the MCUs.

6. Power on the MCU(s), and make sure that they are ready to resume operations. If you split
any pairs in step (3), you can also resume (pairresync) those pairs now.
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Chapter 6 HORC Disaster Recovery Operations

6.1 Preparing for Disaster Recovery

The type of disaster and the status of the HORC volume pairs will determine the best approach
for disaster recovery. For example, if all HORC volume pairs are in the PAIR  state when a
total system failure occurs at a single point in time, the S-VOLs are current and recovery is
straightforward. Unfortunately, some disasters are not so “orderly” and involve intermittent or
gradual failures occurring over a longer period of time. The user should anticipate and plan for
all types of failures and disasters.

The major steps in preparing for disaster recovery are:

1. Identify the volumes and volume groups which contain important files and data for disaster
recovery. In addition to supporting HORC remote copy operations as well as CCI
commands, the 9900 subsystem provides battery-backed nonvolatile duplexed cache, full
hardware redundancy, dynamic sparing, and an advanced RAID-5 implementation to
ensure full data integrity in the event of a sudden power outage or other failure.

2. Install the Remote Console PC and HORC hardware and software, and establish HORC
operations for the volumes and groups identified in step (1). Make sure to select the proper
CU images to access the desired volumes. Refer to Chapter 3 for HORC installation
instructions. Refer to Chapter 4 for instructions on performing general HORC operations.
Refer to Chapter 5 for instructions on performing HORC pair operations.

3. Use the appropriate combination of HORC options for disaster recovery:

– HORCA offloading timer option (see section 4.4.1), and HORCA copy pending
timeout group option (see section 4.4.3). The copy pending timeout group option can
be used to limit the time duration during which updates may be lost.

Note: When channel-extenders are used for HORC Async, the offloading timer should
be set to 35 seconds or less to avoid affecting host I/O performance.

– HORCA Error Level pair option, and HORC Synchronous P-VOL Fence Level pair
option (see section 5.2.2).

4. Establish file and database recovery procedures. These procedures should already be
established for recovering volumes which become inaccessible due to control unit failure.

5. Make sure that the host system at the primary site is configured to receive sense
information from the 9900 MCUs (e.g., via CCI or SNMP).

6. Install and configure host failover software between the main and remote sites. Host
failover capability is essential if you use the P-VOL fence level setting of S-VOL Status
or Never for any HORC volume pairs.
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6.1.1 Considering the P-VOL Fence-Level Setting

The P-VOL fence level setting (see section 5.2.2) for each HORC Synchronous volume pair
determines whether the P-VOL will be fenced when HORC remote copy operations fail. Table
6.1 summarizes the effect of the fence level setting on a HORC Sync P-VOL.

Note: The P-VOL fence level setting does not apply to HORC Asynchronous pairs. HORCA
P-VOLs are never fenced due to suspension of the pair.

Table 6.1 Effect of the Fence Level Setting on a HORC P-VOL
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Data. When S-VOL Data is selected, the P-VOL will be fenced if an update copy operation
fails. This P-VOL fence level setting ensures that the S-VOL remains identical to the P-VOL
once the HORC volume pair is synchronized, but makes the P-VOL inaccessible for updates
whenever HORC remote copy operations fail. This setting should be considered for the most
critical volumes for disaster recovery. This setting will reduce the amount of time required to
analyze the currency of the S-VOL during disaster recovery efforts. This setting is also
designed for applications which can continue to operate with another device pair.

Status. When S-VOL Status is selected, the P-VOL is fenced only if the MCU is not able to
change the S-VOL pair status to PSUE. If the MCU successfully changes the S-VOL pair
status to PSUE, subsequent write I/O operations to the P-VOL will be accepted, and the MCU
will keep track of updates to the P-VOL. This allows the volume pair to be resumed quickly
using the pairresync operation (out-of-sync-cylinders only). This setting will also reduce the
amount of time required to analyze the S-VOL currency during disaster recovery.

Never. When Never is selected, the P-VOL is never fenced when the pair is suspended. This
P-VOL fence level setting ensures that the P-VOL remains available to applications for
updates, even if all HORC copy operations have failed. The S-VOL may no longer be in sync
with the P-VOL, but the MCU will keep track of updates to the P-VOL while the pair is
suspended. Host failover capability is essential if this fence level setting is used. For disaster
recovery, the currency of the S-VOL is determined by using the sense information transferred
via host failover or by comparing the S-VOL contents with other files confirmed to be current.
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6.1.2 Setting the Fence Level

When a take-over by the S-VOL occurs as shown in Figure 6.1 (two errors have already
occurred), Data(V) remains in the rollback process at the secondary host, and full recovery
cannot be performed. To avoid this situation, you can define the fence level of the Redo log
file as Data, so that the P-VOL returns an error if a data disagreement is expected to occur
concerning a write request issued from the host. The Data fence-level setting maintains full
consistency between the Redo log file and the data file, since no data is written to the data file
due to the write error at the log file. However, when the fence level is defined as Data, a write
I/O causes an error even when processing has been suspended due to an error at the S-VOL. In
this case, a take-over by the S-VOL occurs, and the significance of the duplex system will be
lost. Therefore, if you define the fence level as Data, applications must be able to cope with
write I/O errors by handling them. Systems that allow disk errors by means of multiplication
can function with the Data fence-level setting. For example, Oracle multiplies the Redo log
file by itself (default = three times).

Data(V)

Primary volume

Log(V)

Data(V)

Secondary volume

Log(IV)

Figure 6.1 Relationship Between Log File and Data File in PAIR Status

Since most UNIX® file systems (excluding JFS and VxFS) have no journal files, the P-VOL
fence level should be defined as Never. When a take-over 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) is detected (when one error occurs).
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6.1.3 Transferring Sense Information Between Sites

When the MCU (or RCU for HORCA) suspends a HORC pair due to an error condition, the
MCU/RCU sends sense information with unit check status to the appropriate host(s). This
sense information is used during disaster recovery to determine the currency of the S-VOL,
and must be transferred to the remote site via the host failover software.

6.1.4 File and Database Recovery Procedures

When a HORC Synchronous pair is suspended, or when the MCU fails due to a disaster, the
S-VOL may contain in-process data. A data set could be open, or transactions may not have
completed. Even if you use the S-VOL Data fence level for all HORC Sync pairs, you need to
establish file recovery procedures. These procedures should be the same as those used for
recovering any volume which becomes inaccessible due to control unit failure. These
procedures are more important if the S-VOL Status or Never fence level settings are used.

HORC Asynchronous does not provide any procedure for detecting and retrieving lost updates.
To detect and recreate lost updates, you must check other current information (e.g., database
journal log file that was active at the primary system when the disaster occurred). The HORCA
group consistency time (C/T) can be useful when performing this detection and retrieval. Since
this detection/retrieval process can take a while, your disaster recovery scenario should be
designed so that detection/retrieval of lost updates is performed after the application has been
started at the secondary system.

You should prepare for file and database recovery by using:

� Files for file recovery (e.g., database log files which have been verified as current). To
ensure the currency of these files, use the S-VOL Data fence level setting for the HORC
pairs which contain these important files.

� The sense information with local time-stamp which will be transferred via host failover.

Important: Remote copy and disaster recovery procedures are inherently complex. Consult your
Hitachi Data Systems account team on sense-level settings and recovery procedures.

Note: See Appendix C for information on recovering a pinned track on a HORC volume.
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6.2 Switching Operations to the Remote Site

If a disaster or failure occurs at the primary site, the first disaster recovery activity is to switch
your operations to the secondary site. The HORC Synchronous S-VOLs are recovered
individually based on the pair status and P-VOL fence level information for each pair. The
HORCA S-VOLs are recovered based on pair status and consistency status.

The basic procedures for switching operations to the remote backup site are:

1. Analyze the currency of the HORC Synchronous S-VOLs (see section 6.2.1) and the
consistency of the HORCA S-VOLs (see section 6.2.2).

2. Record the consistency time (C/T) of each HORCA group. The suspended HORCA
S-VOLs with consistency status of group will indicate the same C/T.

3. Perform file recovery as needed (see section 6.1.4). The C/T of each HORCA group can be
used to retrieve lost updates.

4. At the remote site, connect to each RCU, and delete all HORC Synchronous pairs. For
HORCA pairs, delete all consistent pairs in a group at the same time using the pairsplit-S
command with the C/T delete range option. This option prevents you from accidentally
using inconsistent pairs for disaster recovery.

Caution: Once an S-VOL changes to simplex, you cannot distinguish it from a non-HORC
simplex volume. The HORCA C/T is also discarded when the pair is deleted.

5. If necessary, use the logical volume manager to change the volume labels of the S-VOLs.

6. Make sure that all required file recovery procedures have been completed before varying
the S-VOLs online.

7. At this point you may start critical applications at the remote site with the previous
S-VOLs taking the place of their P-VOLs.
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6.2.1 Analyzing the Currency of HORC Synchronous S-VOLs

Table 6.2 shows how to determine the currency of a HORC Synchronous S-VOL based on its
pair status and P-VOL fence level setting. For HORC Sync pairs with a P-VOL fence level
setting of Never, further analysis will be required to determine the currency of these S-VOLs.
The currency of these S-VOLs can be determined by using the sense information transferred
via the host failover or by comparing the contents of the S-VOL with other files which are
confirmed to be current (e.g., database log files). These S-VOLs should be recovered using the
files which are confirmed to be current.

Table 6.2 Analyzing the Currency of HORC Synchronous S-VOLs

6WDWXV RI 6�92/ )HQFH /HYHO &XUUHQF\ RI 6�92/

603/ 'DWD

6WDWXV

1HYHU

,QFRQVLVWHQW� 7KLV 6�92/ GRHV QRW EHORQJ WR D +25& YROXPH SDLU�
�1RWH� (YHQ LI \RX HVWDEOLVKHG D +25& SDLU IRU WKLV YROXPH� \RX PXVW UHJDUG
WKLV YROXPH DV LQFRQVLVWHQW��

&23< 'DWD
6WDWXV
1HYHU

,QFRQVLVWHQW� 7KLV 6�92/ LV QRW V\QFKURQL]HG EHFDXVH QRW DOO F\OLQGHUV KDYH
EHHQ FRSLHG IURP WKH 3�92/ \HW� 7KLV 6�92/ PXVW EH LQLWLDOL]HG �RU FRSLHG IURP
WKH 3�92/ DW D ODWHU WLPH��

3$,5 'DWD
6WDWXV

&XUUHQW� 7KLV 6�92/ LV V\QFKURQL]HG ZLWK LWV 3�92/�

1HYHU 1HHGV WR EH DQDO\]HG� 7KLV 6�92/ UHTXLUHV IXUWKHU DQDO\VLV WR GHWHUPLQH LWV
OHYHO RI FXUUHQF\�

368( �
LQLWLDO FRS\ IDLOHG

'DWD
6WDWXV
1HYHU

,QFRQVLVWHQW� 7KLV 6�92/ LV QRW V\QFKURQL]HG EHFDXVH QRW DOO F\OLQGHUV KDYH
EHHQ FRSLHG IURP WKH 3�92/ \HW� 7KLV 6�92/ PXVW EH LQLWLDOL]HG �RU FRSLHG IURP
WKH 3�92/ DW D ODWHU WLPH��

3686 �
6�92/ E\ RSHUDWRU

'DWD
6WDWXV
1HYHU

6XVSHFW� 7KLV 6�92/ LV QRW V\QFKURQL]HG ZLWK LWV 3�92/ LI DQ\ ZULWH ,�2V ZHUH
LVVXHG WR WKH 3�92/ DIWHU WKH SDLU ZDV VSOLW� 7KLV SDLU VKRXOG EH UHVWDUWHG XVLQJ
WKH (QWLUH 9ROXPH LQLWLDO FRS\ RSWLRQ� EXW WKH 1RQH RSWLRQ FDQ EH XVHG LI \RX
DUH VXUH WKDW QR GDWD RQ WKH 3�92/ FKDQJHG�

3686�368( �
DOO RWKHU W\SHV

'DWD &XUUHQW� 7KLV 6�92/ LV V\QFKURQL]HG ZLWK LWV 3�92/�

6WDWXV
1HYHU

6XVSHFW� 7KLV 6�92/ LV QRW V\QFKURQL]HG ZLWK LWV 3�92/ LI DQ\ ZULWH ,�2V ZHUH
LVVXHG WR WKH 3�92/ DIWHU WKH SDLU ZDV VSOLW RU VXVSHQGHG� 5HVWRUH WKH
FRQVLVWHQF\ RI WKLV 6�92/ DQG XSGDWH LW� LI UHTXLUHG� 7KH WLPH RI VXVSHQVLRQ
LQGLFDWHG RQ WKH 3DLUGLVSOD\ SDQHO ZLOO KHOS WR GHWHUPLQH WKH ODVW WLPH WKLV 6�92/
ZDV XSGDWHG�
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6.2.2 Analyzing the Consistency of HORC Asynchronous S-VOLs

Table 6.3 shows how to determine the consistency of a HORCA S-VOL based on its pair
status and consistency status. For HORCA S-VOLs with a consistency status of LU , the
volume is not consistent with other volumes in the same group, and further analysis will be
required to determine the currency of each of these S-VOLs. The currency of these S-VOLs
can be determined by using the sense information transferred via host failover software or by
comparing the contents of the S-VOL with other files which are confirmed to be current (e.g.,
database log files). These S-VOLs should be recovered using the files which are confirmed to
be current.

Table 6.3 Analyzing the Consistency of HORC Asynchronous S-VOLs

6WDWXV RI 6�92/

8VDEOH IRU

5HFRYHU\" 'HVFULSWLRQ

3$,5

&23<

603/

1R

1R

1R

7KHVH VWDWHV GR QRW XVXDOO\ RFFXU GXULQJ +25& $V\QFKURQRXV GLVDVWHU UHFRYHU\�
EHFDXVH WKH 5&8 VXVSHQGV DOO +25&$ 6�92/V ZKHQ FRPPXQLFDWLRQ ZLWK WKH 0&8 LV
ORVW� +25&$ 6�92/V LQ WKHVH VWDWHV VKRXOG QRW EH XVHG IRU GLVDVWHU UHFRYHU\�

1RWH� 6LPSOH[ YROXPHV FDQQRW EH GLVWLQJXLVKHG IURP 6�92/V ZKLFK KDYH DOUHDG\ EHHQ
GHOHWHG E\ WKH SDLUVSOLW�6 RSHUDWLRQ�

368(�*URXS <HV 7KH XSGDWH VHTXHQFH FRQVLVWHQF\ DFURVV WKHVH 6�92/V LV HQVXUHG DW WKH SRLQW LQ WLPH
LQGLFDWHG E\ WKH FRQVLVWHQF\ WLPH� 7KHVH 6�92/V FDQ EH XVHG IRU GLVDVWHU UHFRYHU\ DW
WKH VHFRQGDU\ V\VWHP�

1RWH� 8SGDWHV ZKLFK ZHUH SHUIRUPHG DW WKH SULPDU\ V\VWHP DIWHU WKH LQGLFDWHG
FRQVLVWHQF\ WLPH ZHUH SUREDEO\ ORVW�

368(�/8 1R 7KH FRQWHQWV RI WKLV 6�92/ PD\ EH EHKLQG WKH RWKHU 6�92/V LQ WKH FRQVLVWHQF\ JURXS�
,I WKLV YROXPH PXVW EH FRQVLVWHQW ZLWK WKH RWKHU YROXPHV LQ WKH VDPH JURXS� WKLV 6�92/
VKRXOG QRW EH XVHG IRU GLVDVWHU UHFRYHU\�

7KH FDXVH IRU WKLV VWDWXV LV�

± 7KH +25&$ (UURU /HYHO SDLU RSWLRQ IRU WKLV SDLU LV /8 �QRW *URXS�� $1'

± 7KLV SDLU ZDV VXVSHQGHG EHIRUH WKH GLVDVWHU�IDLOXUH� DW WKH EHJLQQLQJ RI WKH
UROOLQJ GLVDVWHU� RU GXULQJ WKH LQLWLDO FRS\ RSHUDWLRQ�
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6.3 Transferring Operations Back to the Primary Site

Once the applications are running at the secondary (remote) site, the next activity is to restore
the primary (main) site and transfer operations back to the primary site. To transfer operations
to the primary site:

1. Bring up the host server(s) at the primary site, and make sure that all HORC components
are fully operational.

2. At the primary site, delete all HORC pairs at the MCUs. The Delete Pair by Force option
must be used because the previous S-VOLs are in the SMPL state at the secondary site.

3. At the main site, delete all HORCA consistency groups at the MCUs.

4. At the main site, delete the RCUs. Remember to connect with each MCU and each CU
image to make sure that all RCUs have been deleted.

5. At the main site, configure the MCU serial interface ports as needed. If you plan to use the
same remote copy connections to copy back, change the existing RCPs to LCPs.

6. If you plan to use the same channel extenders, change the operating mode to the opposite
direction. The boxes/nodes connected to the MCUs must be set to channel-mode, and the
boxes/nodes connected to the RCUs must be set to device-mode.

7. At the remote site, configure the appropriate LCPs as RCPs to enable HORC operations in
the reverse direction. This enables the original RCUs to send HORC remote copy
operations to the original MCUs to bring the original P-VOLs up to date.

8. At the remote site, establish the same HORCA groups and HORC pairs in the reverse
direction to synchronize the original P-VOLs with the S-VOLs. Make sure to use the
Entire Volume initial copy option.
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6.4 Resuming Normal Operations at the Primary Site

Once the HORC pairs have been established in the reverse direction, you are ready to resume
normal operations at the primary (main) site. Remember that the HORC terminology is now
reversed:  the original RCUs and S-VOLs (secondary site) are now the MCUs and P-VOLs,
and the original MCUs and P-VOLs (primary site) are now the RCUs and S-VOLs.

To resume normal operations at the primary site:

1. At the secondary site, make sure that all HORC pairs are in the PAIR (duplex) state. This
indicates that the HORC initial copy operations are complete.

2. Halt the applications at the remote site, and vary the P-VOLs (original S-VOLs) offline at
the remote site. This maintains synchronization of the HORC Sync pairs.

3. Split (pairsplit-R) all HORC pairs at the MCUs (original RCUs) to destage any pending
data from cache. Confirm that the pairs are split (PSUS) before proceeding. If an error
occurs, resolve it before proceeding.

4. Delete all HORC pairs at the MCUs (original RCUs). You do not need to use the Delete
Pair by Force option. For HORCA pairs, the MCU and RCU complete all pending
updates before changing the pair status to SMPL.

5. Change the HORC settings at the MCUs (original RCUs) to prepare for normal HORC
operations. Delete the HORCA groups and the RCUs (original MCUs). If you plan to use
the same remote copy connections, reconfigure the serial interface ports to change the
RCPs back to LCPs.

6. If you plan to use the same channel extenders, change the operating mode back to the
original direction. The boxes/nodes connected to the MCUs must be set to channel-mode,
and the boxes/nodes connected to the RCUs must be set to device-mode.

7. At the primary site, configure the RCPs, add the RCUs, and add the HORCA groups.

8. At the primary site, establish all HORC groups and pairs in the original direction. You may
use the None initial copy option because all P-VOLs and S-VOLs are synchronized. If
there is any possibility that the volumes are not 100% synchronized, use the Entire
Volume initial copy option to be safe.

9. Vary the MCU and P-VOLs online, and start the applications at the primary site.
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Chapter 7 Troubleshooting

7.1 Troubleshooting HORC Operations

Table 7.1 provides general troubleshooting instructions for HORC. Table 7.2 provides
troubleshooting instructions for RCU paths. Table 7.3 provides troubleshooting instructions for
suspended HORC pairs (Synchronous and Asynchronous). Table 7.4 provides troubleshooting
instructions for HORC Asynchronous suspension conditions.

See section 7.2 for a description of the HORC error messages displayed on the Remote
Console PC. See section 7.3 for a brief description of the 9900 service information messages
(SIMs). If you need to call the Hitachi Data Systems Support Center, please refer to section 7.4
for instructions.

Table 7.1 General HORC Troubleshooting

(UURU &RUUHFWLYH $FWLRQ

7KH 5HPRWH &RQVROH 3& KDQJV� RU +25&
RSHUDWLRQV GR QRW IXQFWLRQ SURSHUO\�

0DNH VXUH WKDW WKH SUREOHP LV QRW EHLQJ FDXVHG E\ WKH 3& RU (WKHUQHW
KDUGZDUH RU VRIWZDUH� DQG UHVWDUW WKH 3&� 5HVWDUWLQJ WKH 5HPRWH &RQVROH
3& GRHV QRW DIIHFW VXEV\VWHP RSHUDWLRQV�

0DNH VXUH WKDW DOO +25& UHTXLUHPHQWV DQG UHVWULFWLRQV DUH PHW �H�J��
VDPH /8 W\SH�� 6HH VHFWLRQV ��� DQG ����

0DNH VXUH WKDW WKH 0&8 DQG 5&8 DQG UHPRWH FRS\ FRQQHFWLRQV DUH
SRZHUHG RQ DQG IXOO\ RSHUDWLRQDO �196� FDFKH��

&KHFN DOO LQSXW YDOXHV DQG SDUDPHWHUV WR PDNH VXUH WKDW \RX HQWHUHG WKH
FRUUHFW LQIRUPDWLRQ RQ WKH 5HPRWH &RQVROH 3& �H�J�� 5&8 6�1 DQG 66,'�
SDWK SDUDPHWHUV� 3�92/ DQG 6�92/ ,'V��

'LVFRQQHFW +LWDFKL *5$3+�7UDFN� IURP WKH VXEV\VWHP EHIRUH
FRQQHFWLQJ WR WKH VDPH VXEV\VWHP XVLQJ 50&0$,1�

$Q 5&3 FKDQQHO�HQDEOH /(' LQGLFDWRU �RQ WKH ����
FRQWURO SDQHO� LV RII RU IODVKLQJ�

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

7KH YROXPH SDLUV DQG�RU 5&8V DUH QRW GLVSOD\LQJ
FRUUHFWO\�

0DNH VXUH WKDW WKH FRUUHFW &8 LPDJH LV VHOHFWHG�

$ +25& HUURU PHVVDJH LV GLVSOD\HG RQ WKH 3&� 5HVROYH WKH HUURU� DQG WKHQ WU\ WKH +25& RSHUDWLRQ DJDLQ�

7KH 5&8 SDWK VWDWXV LV QRW QRUPDO� &KHFN WKH SDWK VWDWXV �5&8 6WDWXV SDQHO�� DQG VHH 7DEOH ����

7KH SDLU VWDWXV LV VXVSHQGHG� &KHFN WKH SDLU VWDWXV �3DLUGLVSOD\ SDQHO�� DQG VHH 7DEOH ����

3DLUFUHDWH RU SDLUUHV\QF RSHUDWLRQ UHVXOWHG LQ D
WLPHRXW HUURU >+5&����:@�

+DUGZDUH IDLOXUH� ,I WKH WLPHRXW HUURU ZDV FDXVHG E\ D KDUGZDUH IDLOXUH� D
6,0 ZLOO EH JHQHUDWHG� ,I WKLV RFFXUV� FDOO VHUYLFH SHUVRQQHO� DQG UHWU\
+25& RSHUDWLRQV DIWHU WKH SUREOHP LV IL[HG�

+HDY\ ZRUNORDG� ,I QR 6,0 ZDV JHQHUDWHG� ZDLW IRU D ZKLOH �� RU �
PLQXWHV�� WKHQ FKHFN WKH SDLU VWDWXV RI WKH SDLU�V� EHLQJ FUHDWHG RU
UHVXPHG� ,I WKH SDLU VWDWXV FKDQJHG FRUUHFWO\� WKH IDLOHG RSHUDWLRQ
FRPSOHWHG DIWHU WKH WLPHRXW PHVVDJH ZDV LVVXHG� ,I WKH SDLU VWDWXV GLG QRW
FKDQJH DV H[SHFWHG� KHDY\ ZRUNORDG PLJKW KDYH SUHYHQWHG WKH +25&
RSHUDWLRQ IURP EHLQJ FRPSOHWHG� ,Q WKLV FDVH� UHWU\ WKH +25& RSHUDWLRQ
DJDLQ ZKHQ WKH VXEV\VWHP KDV D OLJKWHU ZRUNORDG�

,I D FRPPXQLFDWLRQ HUURU EHWZHHQ WKH 50& DQG 693 RFFXUV� UHIHU WR WKH
���� 5HPRWH &RQVROH 8VHU¶V *XLGH IRU LQVWUXFWLRQV�

7KHUH LV D SLQQHG WUDFN RQ D +25& YROXPH� 6HH $SSHQGL[ % IRU LQVWUXFWLRQV�
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Table 7.2 Troubleshooting RCU Path Status Problems

3DWK 6WDWXV 'HVFULSWLRQ &RUUHFWLYH $FWLRQ

,QLWLDOL]DWLRQ )DLOHG 7KH OLQN LQLWLDOL]DWLRQ SURFHGXUH WR
WKH 5&8 IDLOHG�

0DNH VXUH WKDW \RX HQWHUHG WKH FRUUHFW 5&8 6�1 DQG 66,' DQG SDWK
SDUDPHWHUV �SRUW� OLQN DGGUHVV� ORJLFDO DGGUHVV��

0DNH VXUH WKDW WKH FRUUHFW 0&8 SRUW LV FRQILJXUHG DV DQ 5&3� 0DNH
VXUH WKH FRUUHFW 5&8 SRUW LV FRQILJXUHG DV DQ /&3�

&RPPXQLFDWLRQ
7LPH 2XW

&RPPXQLFDWLRQ EHWZHHQ WKH 0&8
DQG 5&8 WLPHG RXW�

0DNH VXUH WKDW WKH 5&8 LV SRZHUHG RQ DQG IXOO\ IXQFWLRQDO �196 DQG
FDFKH 21��

0DNH VXUH WKDW WKH UHPRWH FRS\ FRQQHFWLRQ KDUGZDUH �FDEOHV�
FRQQHFWRUV� (6&'V� LV SURSHUO\ FRQILJXUHG DQG IXQFWLRQDO�

'HOHWH WKH IDLOHG SDWK� <RX PD\ QHHG WR FKDQJH WKH PLQLPXP SDWKV
VHWWLQJ RU GHOHWH WKH 5&8 LQ RUGHU WR GHOHWH WKH SDWK� 7KHQ DGG WKH
SDWK�5&8 XVLQJ (GLW 3DWK RU $GG 5&8�

5HVRXUFH
6KRUWDJH
�0&8�5&8�

7KH 0&8�5&8 UHMHFWHG WKH
HVWDEOLVK ORJLFDO SDWK OLQN FRQWURO
IXQFWLRQ EHFDXVH DOO ORJLFDO SDWK
UHVRXUFHV LQ WKH 0&8�5&8
DUH EHLQJ XVHG IRU RWKHU
FRQQHFWLRQV�

'HOHWH WKH IDLOHG SDWK� DQG DOVR GHOHWH DOO SDWKV DQG 5&8V QRW
FXUUHQWO\ LQ XVH� 7KH 0&8 FDQ EH FRQQHFWHG WR XS WR IRXU 5&8V ZLWK
XS WR IRXU SDWKV WR HDFK 5&8�

0DNH VXUH DOO 0&8 DQG 5&8 SRUWV DUH SURSHUO\ FRQILJXUHG� /&3V
IRU KRVWV DQG 0&8V� 5&3V IRU 5&8V�

,I QHFHVVDU\� FRQQHFW WR WKH 5&8 WR GHOHWH SDWKV�5&8V DQG
UHFRQILJXUH SRUWV� WKHQ UHFRQQHFW WR WKH 0&8�

$GG WKH SDWK�5&8 DJDLQ XVLQJ (GLW 3DWK RU $GG 5&8�

6HULDO 1XPEHU
0LVPDWFK

7KH 5&8¶V 6�1 GRHV QRW PDWFK
WKH VSHFLILHG 6�1�

0DNH VXUH WKDW \RX HQWHUHG WKH FRUUHFW 5&8 6�1 DQG 66,' DQG SDWK
SDUDPHWHUV �SRUW� OLQN DGGUHVV� ORJLFDO DGGUHVV��

'HOHWH WKH IDLOHG SDWK� <RX PD\ QHHG WR FKDQJH WKH PLQLPXP SDWKV
VHWWLQJ RU GHOHWH WKH 5&8 LQ RUGHU WR GHOHWH WKH SDWK� 7KHQ DGG WKH
SDWK�5&8 XVLQJ (GLW 3DWK RU $GG 5&8�

,QYDOLG 3RUW 7KH VSHFLILHG SRUW LV QRW
FRQILJXUHG DV DQ 5&3� RU WKLV
SDWK DOUHDG\ H[LVWV�

0DNH VXUH WKDW WKH FRUUHFW 0&8 SRUW LV FRQILJXUHG DV DQ 5&3� 0DNH
VXUH WKH FRUUHFW 5&8 SRUW LV FRQILJXUHG DV DQ /&3�

0DNH VXUH WKDW \RX HQWHUHG WKH FRUUHFW 5&8 6�1 DQG 66,' DQG SDWK
SDUDPHWHUV �SRUW� OLQN DGGUHVV� ORJLFDO DGGUHVV��

'HOHWH WKH IDLOHG SDWK� <RX PD\ QHHG WR FKDQJH WKH PLQLPXP SDWKV
VHWWLQJ RU GHOHWH WKH 5&8 LQ RUGHU WR GHOHWH WKH SDWK� 7KHQ DGG WKH
SDWK�5&8 XVLQJ (GLW 3DWK RU $GG 5&8�

�EODQN! 7KLV SDWK ZDV QRW HVWDEOLVKHG� 'HOHWH WKH IDLOHG SDWK� <RX PD\ QHHG WR FKDQJH WKH PLQLPXP SDWKV
VHWWLQJ RU GHOHWH WKH 5&8 LQ RUGHU WR GHOHWH WKH SDWK� 7KHQ DGG WKH
SDWK�5&8 XVLQJ (GLW 3DWK RU $GG 5&8�
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Table 7.3 Troubleshooting Suspended HORC Pairs

6XVSHQG

7\SH $SSOLHV WR 'HVFULSWLRQ &RUUHFWLYH $FWLRQ

368(� E\
5&8

3�92/ 7KH 0&8 GHWHFWHG DQ HUURU FRQGLWLRQ DW WKH 5&8
ZKLFK FDXVHG WKH 0&8 WR VXVSHQG WKH YROXPH SDLU�
7KH 6�92/ VXVSHQG W\SH LV E\ 0&8�

&OHDU WKH HUURU FRQGLWLRQ DW WKH 5&8 RU

6�92/� ,I \RX QHHG WR DFFHVV WKH 6�92/�
VSOLW WKH SDLU �SDLUVSOLW�5� IURP WKH 0&8 XVLQJ
WKH 6�92/ ZULWH HQDEOH RSWLRQ�

5HVXPH WKH SDLU �SDLUUHV\QF� IURP WKH 0&8
DIWHU WKH HUURU FRQGLWLRQ LV FOHDUHG�

368(�
6�92/
)DLOXUH

3�92/ 7KH 0&8 GHWHFWHG DQ HUURU GXULQJ FRPPXQLFDWLRQ
ZLWK WKH 5&8 RU DQ ,�2 HUURU GXULQJ XSGDWH FRS\� ,Q
WKLV FDVH� WKH VXVSHQG W\SH IRU WKH 6�92/ LV XVXDOO\
E\ 0&8�

&KHFN WKH SDWK VWDWXV RQ WKH 5&8 6WDWXV
SDQHO �VHH ��

&OHDU DQ\ HUURU FRQGLWLRQV DW WKH 5&8 RU 6�
92/� ,I \RX QHHG WR DFFHVV WKH 6�92/� VSOLW
WKH SDLU �SDLUVSOLW�5� IURP WKH 0&8 XVLQJ WKH
6�92/ ZULWH HQDEOH RSWLRQ�

5HVXPH WKH SDLU �SDLUUHV\QF� IURP WKH 0&8
DIWHU WKH HUURU FRQGLWLRQ LV FOHDUHG�

368(�
0&8 ,03/

3�92/�
6�92/

7KH 0&8 FRXOG QRW ILQG YDOLG FRQWURO LQIRUPDWLRQ LQ
LWV QRQYRODWLOH PHPRU\ GXULQJ WKH ,03/ SURFHGXUH�
7KLV HUURU RFFXUV RQO\ LI WKH 0&8 LV ZLWKRXW SRZHU
IRU PRUH WKDQ �� KRXUV �SRZHU IDLOXUH DQG IXOO\
GLVFKDUJHG EDWWHULHV��

5HVXPH WKH SDLU �SDLUUHV\QF� IURP WKH 0&8�
7KH 0&8 ZLOO SHUIRUP DQ HQWLUH LQLWLDO FRS\
RSHUDWLRQ LQ UHVSRQVH WR WKH SDLUUHV\QF
UHTXHVW�

368(�
,QLWLDO &RS\
)DLOHG

3�92/�
6�92/

7KH 0&8 VXVSHQGHG WKLV SDLU GXULQJ WKH LQLWLDO FRS\
RSHUDWLRQ� 7KH GDWD RQ WKH 6�92/ LV QRW LGHQWLFDO WR
WKH GDWD RQ WKH 3�92/�

'HOHWH WKH SDLU IURP WKH 0&8� &OHDU DOO HUURU
FRQGLWLRQV DW WKH 0&8� 3�92/� 5&8� DQG 6�
92/� 5HVWDUW WKH LQLWLDO FRS\ RSHUDWLRQ XVLQJ
WKH 3DLUFUHDWH SDQHO�

368(�
0&8 3�6�
2))

6�92/
�$V\QF�

7KH 0&8 VXVSHQGHG DOO +25&$ SDLUV GXH WR 0&8
SRZHU�RII�

1RQH� 7KH 0&8 ZLOO DXWRPDWLFDOO\ UHVXPH
WKHVH +25&$ SDLUV GXULQJ SRZHU�RQ�

3686�
6LGHILOH
2YHUIORZ

3�92/
6�92/

7KH DPRXQW RI VLGHILOH H[FHHGV WKH VSHFLILHG FXUUHQW
SHQGLQJ XSGDWH GDWD UDWH� DQG WKH 5&8 GDWD LV QRW
WUDQVIHUUHG ZLWKLQ WKH VSHFLILHG RIIORDGLQJ WLPHU�

$GG FDFKH PHPRU\� LQFUHDVH WKH QXPEHU RI
SDWKV EHWZHHQ 0&8 DQG 5&8� RU GHFUHDVH
WKH QXPEHU RI $V\QF SDLUV RU KRVW ,�2V�
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Table 7.4 provides troubleshooting instructions for the HORCA suspension conditions caused
by the offloading timer async option, the group timeout options (copy pending and RCU
ready), and recordset errors. Hardware failures which affect the cache storage/shared memory
of the MCU or RCU may also cause the HORCA volume pairs to be suspended.

Table 7.4 Resolving HORC Async Suspension Conditions

&ODVVLILFDWLRQ &DXVHV RI 6XVSHQVLRQ 6,0 5HFRYHU\ SURFHGXUH

0&8�5&8

KDUGZDUH

+DUGZDUH UHGXQGDQF\ KDV EHHQ ORVW GXH WR VRPH
EORFNDGH FRQGLWLRQ� $V D UHVXOW� 0&8�5&8
FRPPXQLFDWLRQ� FUHDWLQJ RU UHFHLYLQJ UHFRUGVHW� RU WKH
VWDJLQJ RU GH�VWDJLQJ SURFHVV FRXOG QRW FRPSOHWH�

7KH SHQGLQJ UHFRUGVHW FDQQRW EH UHWDLQHG EHFDXVH
RQH VLGH RI FDFKH VWRUDJH RU VKDUHG PHPRU\ KDV
EHHQ EORFNHG GXH WR KDUGZDUH IDLOXUH�

0&8�&UHDWLQJ�VHQGLQJ UHFRUGVHW IDLOHG GXH WR
XQUHFRYHUDEOH KDUGZDUH IDLOXUH�

5&8�5HDGLQJ�VHWWOLQJ UHFRUGVHW IDLOHG GXH WR
XQUHFRYHUDEOH KDUGZDUH IDLOXUH�

7KH GULYH SDULW\ JURXS ZDV LQ FRUUHFWLRQ�DFFHVV VWDWXV
ZKLOH WKH +25& SDLU ZDV LQ &23< VWDWH�

'%�[
'%�[
'%�[

$FFRUGLQJ WR 6,0� UHPRYH WKH KDUGZDUH
EORFNDGH RU IDLOXUH�

5H�HVWDEOLVK IDLOHG YROXPH SDLUV
�SDLUUHV\QF��

0&8�5&8
FRPPXQLFDWLRQ

'XULQJ WKH SRZHU�RQ�UHVHW VHTXHQFH� WKH 0&8 FRXOG
QRW FRPPXQLFDWH ZLWK WKH 5&8 ZLWKLQ WKH VSHFLILHG
5&8 UHDG\ WLPHRXW�

7KH 5&8 FRXOG QRW VHWWOH WKH SHQGLQJ UHFRUGVHW RU
FRXOG QRW FRPPXQLFDWH ZLWK WKH 0&8 EHIRUH WKH FRS\
SHQGLQJ WLPHRXW GXH WR 0&8 QRW�UHDG\ RU LQRSHUDWLYH
IDFLOLWLHV RQ WKH UHPRWH FRS\ FRQQHFWLRQV�

'%�[

'%�[

5HPRYH WKH IDLOHG FRQGLWLRQ DW WKH
5&8�0&8 RU RQ WKH UHPRWH FRS\
FRQQHFWLRQ�

5H�HVWDEOLVK IDLOHG SDLUV �SDLUUHV\QF��

5,2 RYHUORDG 7KH XQUHFRYHUDEOH 5,2 �UHPRWH ,�2� WLPHRXW RFFXUUHG
GXH WR RYHUORDG RI WKH 5&8 RU WKH FRPPXQLFDWLRQ
IDFLOLWLHV RQ WKH UHPRWH FRS\ FRQQHFWLRQV�

1R UHFRUGVHW FRXOG EH VHQW ZLWKLQ WKH VSHFLILHG FRS\
SHQGLQJ WLPHRXW�

7KH 5&8 FRXOG QRW VHWWOH WKH SHQGLQJ UHFRUGVHW
EHIRUH WKH FRS\ SHQGLQJ WLPHRXW GXH WR RYHUORDG RI
WKH 5,2 RU WKH 5&8 LWVHOI�

'%�[ 'HOHWH IDLOHG SDLUV �SDLUVSOLW�6��

5HFRQVLGHU WKH SHUIRUPDQFH UHVRXUFHV
QHFHVVDU\� DQG LQFUHDVH UHVRXUFHV DV
QHHGHG �FDFKH DPRXQW� QXPEHU RI 0&8�
5&8 SDWKV� HWF���

5H�HVWDEOLVK IDLOHG SDLUV �SDLUFUHDWH��

5,2 IDLOXUH 7KH 5,2 �UHPRWH ,�2� FRXOG QRW FRPSOHWH GXH WR WKH
IDLOXUH DW WKH 5&8�

'%�[ $FFRUGLQJ WR 6,0 JHQHUDWHG DW WKH 5&8�
UHPRYH WKH IDLOXUH�

5H�HVWDEOLVK IDLOHG SDLUV �SDLUUHV\QF��

0&8
SODQQHG RXWDJH

7KH +25&$ SDLUV ZHUH WHPSRUDULO\ VXVSHQGHG GXH WR
D SODQQHG RXWDJH RI WKH 0&8�

'%�[ 1R UHFRYHU\ SURFHGXUH LV UHTXLUHG� 7KH
0&8 ZLOO DXWRPDWLFDOO\ UHPRYH WKH
VXVSHQVLRQ FRQGLWLRQ GXULQJ WKH QH[W
SRZHU�RQ�UHVHW VHTXHQFH�
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7.2 HORC Error Codes

The HORC software displays error messages on the Remote Console PC when error conditions
occur during HORC operations (see Figure 7.1). The error message describes the error and
provides a four-digit error code (Error Code = 1101 in Figure 7.1). The first two digits of the
error code indicate the error type, and the last two digits provide more specific information
about the error. The error message may also include a 9900 SVP error code ([HRC2005i] in
Figure 7.1). If you need to call the Hitachi Data Systems Support Center for assistance, please
report the HRC/HORC and SVP error codes. Please refer to the 9900 Remote Console User’s
Guide for a list of error codes displayed on the Remote Console PC.

'HOHWH 5&8 IDLOHG EHFDXVH WKH 5&8 VWLOO FRQWDLQV RQH RU PRUH SDLUV ZLWK WKH FXUUHQW 0&8�

Figure 7.1 HORC Error Message for Failed Delete RCU Operation
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7.3 Service Information Messages (SIMs)

The Hitachi Lightning 9900™ subsystem generates a SIM when it is necessary to notify the
user of a possible service requirement for the subsystem. SIMs can be generated by the channel
and storage path microprocessors of the subsystem and by the service processor (SVP) of the
subsystem. The SVP reports all SIMs related to HORC operations. Each time a SIM is
generated, the amber Message LED on the 9900 front operator’s panel (under the Ready and
Alarm  LEDs) turns on as an additional alert for the user.

The SIMs are classified according to severity for reporting and logging purposes:  service,
moderate, serious, or acute. All SIMs are logged on the 9900 SVP and reported to the Remote
Console PC (RMCMAIN R-SIM panel). During HORC operations, the MCU and RCU
generate a service SIM each time the pair status of the P-VOL or S-VOL changes for any
reason, including normal status transitions (e.g., COPY to PAIR). SIMs generated by the MCU
will include the P-VOL device ID (byte 13), and SIMs generated by the RCU will include the
S-VOL device ID (byte 13). For further information on the 9900 SIMs, please refer to the 9900
HRC User and Reference Guide, 9900 Remote Console PC User’s Guide, and/or the 9900
User Guide and Reference, or call the Hitachi Data Systems Support Center for assistance.

If SNMP is installed and operational for the 9900 subsystem, each SIM will result in an SNMP
trap being sent to the appropriate host(s). For further information on SNMP operations, please
refer to the 9900 Remote Console User’s Guide, or contact your Hitachi Data Systems account
team.
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7.4 Calling the 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 Hitachi Data Systems Support Center may ask you
to send them the history log files (on the Remote Console PC) for analysis. Please refer to the
9900 Remote Console User’s Guide for additional troubleshooting information for the
RMCMAIN software and the Remote Console PC.

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

Adr address
ATM asynchronous transfer mode

CCW channel command word
CNT Computer Network Technology Corporation
CU control unit

DASD direct access storage device
DB2 Database 2
DFSMS Data Facility Storage Management Subsystem
DWL duplex write line

ESCON Enterprise System Connection (IBM trademark for optical channels)
ESCD ESCON director
ExSA extended serial adapters

HDS Hitachi Data Systems Corporation
HORC Hitachi Open Remote Copy
HS Hitachi Storage
HVR Hitachi Volume Relocation

I/O input/output
IBM International Business Machines Corporation
IMPL initial microprogram load
IMS Information Management System
IOCDS I/O configuration dataset

LAN local-area network
LCP local control port
LED light-emitting diode
LUN logical unit (also called device emulation or device type)

MCU main control unit

NVS nonvolatile storage

PC personal computer system
PSUE pair suspended-error
PSUS pair suspended-split
P-VOL primary volume

RAID redundant array of independent disks
RAID-1/-5 specific RAID architectures
RC reference code
RCP remote control port
RCU remote control unit
RDC remote dual copy (another term for HRC/HORC)
RIO remote IO
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SIM service information message
SMPL simplex
S/N serial number (also abbreviated as s#)
SNMP simple network management protocol
SSB sense byte
SSID storage subsystem identification
S-VOL secondary volume
SVP service processor
sync synchronous
s# serial number (also abbreviated as S/N)

VOL volume
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Appendix B Pinned Track Recovery for HORC Volumes

If a pinned track occurs on a HORC P-VOL or S-VOL, the MCU will suspend the pair (SIM
reference code = DB1x). Use the following procedure to ensure full data integrity of the
volume pair while recovering the pinned track:

1. Connect to the MCU of the suspended pair, and select the correct CU image.

2. Delete the HORC pair (pairsplit-S) which contains the volume with the pinned track.

3. If the volume is offline (e.g., S-VOL has pinned track), vary the volume online.

4. Perform your usual procedure for recovering data from a pinned track. Refer to the pinned
track recovery procedures for your operating system, or contact your Hitachi Data Systems
representative for assistance in recovering the pinned track.

5. If the volume was previously offline (e.g., S-VOL), make sure to vary the volume offline
again.

6. Restart the volume pair using the Paircreate panel, and make sure to use the Entire
Volume initial copy option.
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Appendix C HORC Scripting

C.1 Overview of HRC Scripting

An added benefit of the HORC feature is its support for scripting HORC operations. This
capability provides the user with additional flexibility in managing their HORC environment.
A HORC script file contains a list of macros (commands) which describes a series of HORC
pair operations. The HORC scripting macros are defined in a text file, and the HORC remote
console software reads the text file and executes the specified HORC pair operations.

Note: This appendix assumes that the user is familiar with batch files and does not provide
instructions for writing or editing batch files. The macro commands and parameters listed in
this appendix are the only commands recognized by the HORC scripting function.

WARNING: The user is responsible for testing the HORC scripting function before running any
HORC scripts. If a HORC script is run without prior testing and the script ends abnormally,
data loss could occur. Before testing a HORC script, back up the data and vary the volumes
offline. If the volumes must remain online, back up the data and confirm that the target volume
pair defined in the HORC script is correct. The results of a HORC script can be confirmed by
checking the latest HORC pair status update (Last Updated field on HORC Pair Status panel).

Table C.1 lists the HORC pair macro commands. Table C.2 lists the internal macro commands
for HORC scripting. The following HORC operations cannot be performed using HORC
scripting and must be performed using the HORC software on the Remote Console PC:

� Configure ports (LCPlRCP) (section 4.2.3)

� Monitor remote copy activity (section 4.2.4)

� Clear remote copy SIMs (section 4.2.5)

� Add/delete RCU (section 4.3.1)

� Change RCU options (section 4.3.2)

� Add/delete path/SSID (sections 4.3.4, 4.3.5)

� View RCU status (section 4.3.6)

� Change async options (section 4.4.1)

� Add/delete group (section 4.4.2)

� Change group options (section 4.4.3)

� View group status (section 4.4.4)

Table C.1 Functional Macro Commands for HORC Scripting

+25& 6FULSWLQJ 0DFUR 'HVFULSWLRQ

&UHDWH+RUF3DLU 5HJLVWHUV D +25& SDLU RU SDLUV� �6WDUW+RUF3DLU LV XVHG WR VWDUW WKH LQLWLDO FRS\ RSHUDWLRQ��

6XVSHQG+RUF3DLU 6XVSHQGV D +25& SDLU RU SDLUV�

'HOHWH+RUF3DLU 'HOHWHV D +25& SDLU RU +25& SDLUV�

5HVXPH+RUF3DLU 5HVXPHV D +25& SDLU RU +25& SDLUV�

&KDQJH+RUF2SWLRQ &KDQJHV WKH SDLU RSWLRQV IRU D +25& SDLU RU +25& SDLUV�

6WDUW+RUF3DLU 6WDUWV UHPRWH FRS\ RSHUDWLRQV IRU WKH QHZ SDLUV DQG�RU UHVXPHG SDLUV VSHFLILHG LQ WKH SUHFHGLQJ
VFULSWLQJ FRPPDQGV�

*HW+RUF6WDWXV 'LVSOD\V WKH VWDWXV RI D +25& SDLU RU +25& SDLUV�

6HOHFW+RUF'HYLFH 6HDUFKHV +25& SDLUHG GHYLFHV�
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Table C.2 Internal Macro Commands for HORC Scripting

7\SH 0DFUR 'HVFULSWLRQ

)RU OLVWV 6HW/LVW
$GG/LVW

6HW �GHILQH� D OLVW RI LWHPV�
$GG LWHPV WR D OLVW�

)RU QRQ�OLVWV 6WDUW
(QG
'HOD\
,I
(QG,I
0DNH6WULQJ
0HVVDJH

'HFODUHV WKH EHJLQQLQJ RI D VFULSW�
'HFODUHV WKH HQG RI D VFULSW�
6XVSHQGV VFULSW H[HFXWLRQ IRU WKH VSHFLILHG OHQJWK RI WLPH�
([HFXWHV D VFULSW FRQGLWLRQDOO\�
7HUPLQDWHV D VFULSW FRQGLWLRQDOO\�
0DNHV VWULQJV� FRQYHUWV QXPHULF YDOXH WR FKDUDFWHU VWULQJ�
'LVSOD\V D PHVVDJH ZLQGRZ ZLWK EXWWRQV �2.� <HV�1R��

C.2 Syntax for Scripting

C.2.1 Syntax Overview

A HORC script file can be written using any text editor (e.g., WordPad, NotePad). A script file
consists of an unlimited number of statements which consist of macros (i.e., commands), work
variables, and comments (see sections C.3 and C.4). The first executable statement in a HORC
script file must be the HORC Start macro, and the last statement must be the HORC End
macro. Each line in a HORC script file cannot exceed 240 bytes. A leading blank is ignored,
and a leading tab character (0x09) is converted to a space (0x20). A tab character (0x09) within
a string is not converted to a space. Table C.3 lists and describes the script statements. Table
C.4 lists and describes the components of a HORC script file. Table C.5 lists the requirements
for the components of a script file.

Each script file should contain all five script statements:

� A comment statement, including a short preface for the script:  purpose, author, usage,
description, operation, creation date, update date, and any reminder notes to the author.
The comment statement is a non-execution statement. A comment statement begins with
“//”and contains text (any character string) without any commands. Do not use the “//”
symbol anywhere else in a script file, only at the beginning of a comment statement.

� A macro statement (sections C.3 and C.4). The macro statement is an execution statement.
Only one macro instruction can be set per line, and a macro can span more than one line.

� A work variable statement (section C.5). The work variable statement is also an execution
statement. Only one work variable statement can be set per line, and a work variable
statement cannot span more than one line.

� A blank statement (see Table C.3). The blank statement is a non-execution statement.

� An empty statement (see Table C.3). The empty statement is a non-execution statement.
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Table C.3 Syntax Description

6WDWHPHQW 1DPH 'HVFULSWLRQ

%ODQN VWDWHPHQW 6SDFH RU 7DE ZLWK D UHWXUQ

&RPPHQW VWDWHPHQW 2QH OLQH EHJLQQLQJ ZLWK ��

(PSW\ VWDWHPHQW 5HWXUQ RQO\

([HFXWLRQ VWDWHPHQW :RUN YDULDEOH VWDWHPHQW �QRQ�OLVW W\SH ZRUN YDULDEOH  FRQVWDQW�

0DFUR VWDWHPHQW 0DFUR QDPH >SDUDPHWHU OLVW@ �5HIHU WR VHFWLRQV &�� DQG &�� IRU PDFUR LQIRUPDWLRQ��

Table C.4 Script Components

&RPSRQHQW 1DPH 'HVFULSWLRQ

0DFUR QDPH (LWKHU DQ LQWHUQDO PDFUR RU D IXQFWLRQDO PDFUR�

3DUDPHWHU OLVW 3DUDPHWHU LGHQWLILFDWLRQ QDPH �GHILQHG LQ HDFK PDFUR IRUPDW�  QRQ�OLVW W\SH H[SUHVVLRQ�

([SUHVVLRQ /LVW� FRQVWDQW� DQG ZRUN YDULDEOH�

/LVW ,Q D OLVW GHVFULSWLRQ� D FRQVWDQW LV HQFORVHG LQ EUDFHV ³^`´� $ FRPPD ³�´ LV LQVHUWHG EHWZHHQ FRQVWDQWV� )RU
H[DPSOH ^�� �� �� �`� RU ^³$%&´� ³TWZ´ `� /LVWV DQG ZRUN YDULDEOHV FDQQRW EH GHVFULEHG LQ D OLVW�

&RQVWDQW 6WULQJ RU D QXPHULF YDOXH�

6WULQJ 7KH VWULQJ FRYHUV WKH IROORZLQJ OLVWV� �(QFORVH D OLVW ZLWK D GRXEOH�TXRWDWLRQ PDUN �³³�� /HWWHUV �XSSHUFDVH
DQG ORZHUFDVH�� QXPEHUV� V\PEROV

� 1XPHULF OLVW� /LVW WKDW FRQVLVWV RI ��� �� �� �� �� �� �� �� �� ��

� +H[DGHFLPDO QXPEHU OLVW� /LVW WKDW EHJLQV ZLWK �[��; RI �$� %� &� '� (� )� D� E� F� G� H� I�

5HVHUYHG YDULDEOHV 5HVHUYHG YDULDEOHV FDQ RQO\ EH UHIHUHQFHG LQ D VFULSW� 6HWWLQJ D YDOXH LV QRW SRVVLEOH�
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C.2.2 Script File Requirements

Table C.5 lists the requirements for the components of a script file.

Table C.5 Script File Requirements

,WHP 5HTXLUHPHQW

0D[LPXP OHQJWK RI RQH OLQH RI D VFULSW ��� E\WHV

0D[LPXP QXPEHU RI LWHPV RI RQH OLVW W\SH LGHQWLILFDWLRQ QDPH ����

0D[LPXP OHQJWK RI RQH LWHP RI D OLVW W\SH ZRUN YDULDEOH VWULQJ �� E\WHV

0D[LPXP OHQJWK RI RQH LWHP RI D QRQ�OLVW W\SH VWULQJ ��� E\WHV

0D[LPXP QXPEHU RI LWHPV RI PDFUR WUDFH VWRUDJH �����

0D[LPXP QXPEHU RI LWHPV RI HUURU WUDFH �����

C.2.3 Script Symbols

Symbols can be used in a script to enhance or limit the power of each script command. Table
C.6 lists and describes the symbols that can be used in a script.

Table C.6 Script Symbols

6\PERO 8VH

4XRWDWLRQ PDUN 8VHG WR GHILQH WKH FKDUDFWHU FRQVWDQW E\ HQFORVLQJ ZLWK LW TXRWDWLRQ PDUNV�

6SDFH 8VHG WR GHOLPLW WKH EHIRUH DQG DIWHU SKUDVHV�

&RPPD 8VHG WR GHOLPLW WKH EHIRUH DQG DIWHU SKUDVHV� 7KLV V\PERO PXVW EH SODFHG E\ IROORZLQJ HDFK PDFUR
GHVFULSWLRQ UXOH�

%UDFH 8VHG WR GHVFULEH D OLVW�

3DUHQWKHVLV 2QO\ XVHG WR GHVFULEH D FRQGLWLRQ LQ WKH ,I VWDWHPHQW�

([FODPDWLRQ PDUN 8VHG DV DQ RSHUDWRU LQ WKH ,I VWDWHPHQW E\ SODFLQJ WKH HTXDO VLJQ QH[W WR LW� 7KLV V\PERO LV QRW XVHIXO ZKHQ
XVHG DORQH�

8QHTXDO VLJQ 8VHG DV DQ RSHUDWRU LQ WKH ,I VWDWHPHQW ZKHQ XVHG DORQH� :KHQ WKH HTXDO VLJQ IROORZV� QRWKLQJ FKDQJHV�

(TXDO VLJQ 8VHG DV D VXEVWLWXWH VLJQ ZKHQ XVHG DORQH� :KHQ WKH HTXDO VLJQ IROORZV� LW EHFRPHV DQ RSHUDWRU LQ WKH ,I
VWDWHPHQW�

Note: 7KH EHIRUH DQG DIWHU SKUDVHV DUH VSOLW E\ WKH DERYH V\PEROV� (DFK V\PERO LV UHFRJQL]HG DV D VLQJOH ZRUG�
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C.3 Operation Macro Commands

The functional macros are the script equivalents of the following HORC pair operations:

� Create HORC pairs (see section C.3.1),

� Delete HORC pairs (see section C.3.2),

� Suspend HORC pairs (see section C.3.3),

� Resume HORC pairs (see section C.3.4),

� Change HORC pair options (see section C.3.5),

� Start HORC pairs (see section C.3.6),

� Get HORC pair status (see section C.3.7), and

� Select HORC pair devices (see section C.3.8).

Note: In the operation macros ($Port/$Rport), the following values are used for the
corresponding ports.

3257 �$  �[�� 3257 �%  �[�� 3257 �&  �[�� 3257 �'  �[��

3257 �(  �[�� 3257 �)  �[�� 3257 �*  �[�� 3257 �+  �[��

3257 �-  �[�� 3257 �.  �[�� 3257 �/  �[�$ 3257 �0  �[�%

3257 �1  �[�& 3257 �3  �[�' 3257 �4  �[�( 3257 �5  �[�)

3257 �$  �[�� 3257 �%  �[�� 3257 �&  �[�� 3257 �'  �[��

3257 �(  �[�� 3257 �)  �[�� 3257 �*  �[�� 3257 �+  �[��

3257 �-  �[�� 3257 �.  �[�� 3257 �/  �[�$ 3257 �0  �[�%

3257 �1  �[�& 3257 �3  �[�' 3257 �4  �[�( 3257 �5  �[�)
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C.3.1 Create HORC Pairs

The CreateHorcPair command allows you to establish new HORC volume pairs. Note: The
CreateHorcPair command only creates the pair. You must run the StartHorcPair command
after establishing the pair to start the remote copy process.

CreateHorcPair $Port=PORT-list, $Id=SCSI ID-list, $Lun=LUN-list
 ,$RcuSn=serial-number-list,$RcuSsid=SSID list
 , $Rport=PORT-list, $Rid=SCSI ID-list, $Rlun=LUN-list
[,$HorcCopyPace=initial-copy-pace-list]
[,$CopyMode=initial-copy-mode-list]
[,$Sync=sync-level-list]
[,$Priority=priority-list]
[,$Fence=fence-level-list]
[,$CTG=C/T group-list]
[,$OptErrLv=error-level-list]
[,$TimeSave=time-saving-mode-flag]

The CreateHorcPair parameters are:

PORT list P-VOL port ID.

SCSI Id list P-VOL SCSI target ID.

LUN list P-VOL LU number.

Serial number list (string) RCU serial number (five digits decimal 0-9). Do not specify
more than 12 RCUs.

SSID number list (numeric) RCU SSID (four digits hexadecimal 0-F).

PORT list (Rport) S-VOL port ID.

SCSI Id list (Rid) S-VOL SCSI target ID.

LUN list (Rlun) S-VOL LU number.

Initial copy pace list (string) 1-15 tracks; default = “15 tracks”

Initial copy mode list (string) “E” (0x00) = entire volume; “N” (0x01) = none; default = E.

Sync level list (string) “S0” or “Synchronous0” (0x00) = sync; “S2” or
“Synchronous2” (0x02) = async; default = “S0”. S0 and S2
cannot be specified at the same time.

CT group list (numeric) Consistency group number (0x00 - 0x3F). For HORCA pairs
you must specify this parameter. For HORC Sync pairs you
must omit this parameter.

Priority list (numeric) Priority of initial copy operation:  1-256; default = 32.

Fence level list (string) “N” or “Never” (0x00) = never, “S” or “Status” (0x02) =
status; “D” or “Data” (0x01) = data; default = N. For HORCA
pairs you must either specify Never or omit this parameter.

Error level list (string) “G” or “Group” (0x00) = group; “L” or “Lu” (0x01) =
volume; default = “G”. For HORC Sync pairs you must omit
this parameter.
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Time-Saving Mode flag “Yes” = The Use Time-Saving Mode option is enabled;
“No” = The Use Time-Saving Mode option is disabled;
default = “Yes”. This parameter is a non-list type and only
one value can be specified.

Figure C.1 shows two examples of the HORC create pair macro command. When using the
CreateHorcPair command to create more than one HORC pair, make sure to keep each line
within the maximum line length (240 bytes). Refer to section C.2.2 for script command
restrictions and parameters.

�� 5&8 � 6�1  ������ 66,'  �[�����[����[����[���

�� 3�9RO �� � 3RUW�  �[��� ,G�  �[��� /XQ�  �[��

�� 3RUW�  �[��� ,G�  �[��� /XQ�  �[��

�� 6�9RO ��� 3RUW�  �[��� ,G�  �[��� /XQ�  �[��

�� 3RUW�  �[��� ,G�  �[��� /XQ�  �[��

�� 3ULRULW\��� GHSHQGV RQ 3�9RO�

��

&UHDWH+RUF3DLU �5FX6Q �������� �5FX6VLG �[��� �3RUW �[��� �,G �[��� �/XQ �[��� �5SRUW �[���

�5LG �[��� �5OXQ �[��� �3ULRULW\ �� �)HQFH �'DWD�

&UHDWH+RUF3DLU �5FX6Q �������� �5FX6VLG �[��� �3RUW �[��� �,G �[��� �/XQ �[��� �5SRUW �[���

�5LG �[��� �5OXQ �[��� �3ULRULW\ �� �)HQFH �'DWD�

6WDUW+RUF3DLU

�� 5&8 � 6�1  ������ 66,'  �[�����[����[����[���

�� BLO3RUW$  3�9RO 3257 /LVW ��� �[��

�� BLO,G$  3�9RO 6&6, ,' /LVW ��� �[��

�� BLO/XQ$  3�9RO /81 /LVW ��� �[����[��

�� BLO3RUW%  6�9RO 3257 /LVW ��� �[��

�� BLO,G%  6�9RO 6&6, ,' /LVW ��� �[��

�� BLO/XQ%  6�9RO /81 /LVW ��� �[����[��

�� BLO3ULRULW\$  3ULRULW\ /LVW ��� �� IRU 3257� �[��� 6&6, ,'� �[��� /81� �[����[��

�� ��� � IRU 3257� �[��� 6&6, ,'� �[��� /81� �[����[��

6HW/LVW �' BLO3RUW$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO,G$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO/XQ$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO3RUW%� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO,G%� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO/XQ%� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO3ULRULW\$� �6 ̂ �������������������̀

&UHDWH+RUF3DLU �3RUW BLO3RUW$� �,G BLO,G$� �/XQ BLO/XQ$� �5FX6Q �������� �5FX6VLG �[���

�5SRUW BLO3RUW%� �5,G BLO,G%� �5OXQ BLO/XQ%� �3ULRULW\ BLO3ULRULW\$� �)HQFH �'DWD�

6WDUW+RUF3DLU

Figure C.1 Examples of CreateHorcPair Command
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C.3.2 Delete HORC Pairs

The DeleteHorcPair command allows you to delete HORC pairs.

DeleteHorcPair $Port=PORT-list, $Id=SCSI ID-list, $Lun=LUN-list
[,$DelMode=delete-mode-list]
[,$DelRange=delete-range-list]
[,$TimeSave=time-saving-mode-flag]

The DeleteHorcPair parameters are:

PORT list P-VOL port ID.

SCSI Id list P-VOL SCSI target ID.

LUN list P-VOL LU number.

Delete mode list (numeric) 0 (0x00) = normal, 1 (0x01) = delete by force; default = 0. You
must specify 0 or omit this parameter when deleting two or
more HORCA pairs.

Delete range list (string) (0x00) = “Lu” or “L”; (0x04) = “Group” or “G”; (0x02) = “C/T”
or “C”. For HORC Sync pairs you must omit this parameter. If
you want to delete two or more specific HORCA pairs, you can
specify L or omit this parameter.

� The default is L under these conditions:  two or more
volumes are specified.

� The default is G under these conditions:
– one volume is specified, volume is a P-VOL, and

delete mode is 0 (normal), any pair status; or
– one volume is specified, volume is an S-VOL, delete

mode is 0, pair status is suspending, deleting.
If you want to delete an entire group by force, you must
specify G.

� The default is C/T under these conditions:  one volume is
specified, volume is an S-VOL, and pair status is not
suspending or deleting.

Time-Saving Mode flag “Yes” = The Use Time-Saving Mode option is enabled;
“No” = The Use Time-Saving Mode option is disabled;
default = “Yes”. This parameter is a non-list type and only one
value can be specified.
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Figure C.2 shows two examples of the HORC delete pair macro command.

'HOHWH+RUF3DLU �3RUW BLO3RUW$� �,G BLO,G$� �/XQ BLO/XQ$��'HO0RGH BLO:RUN$

'HOHWH+RUF3DLU �3RUW �[��� �,G �[��� �/XQ �[����'HO0RGH ̂ �� �� �� �� �̀

Figure C.2 Examples of DeleteHorcPair Command
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C.3.3 Suspend HORC Pairs

The SuspendHorcPair command allows you to suspend HORC pairs.

SuspendHorcPair $Port=PORT-list, $Id=SCSI ID-list, $Lun=LUN-list
[,$SusMode=suspend-mode-list]
[,$SusOpt=suspend-option-list]
[,$SusRange=suspend-range-list]
[,$PendData=pending-data-list]
[,$TimeSave=time-saving-mode-flag]

The SuspendHorcPair parameters are:

PORT list P-VOL port ID.

SCSI Id list P-VOL SCSI target ID.

LUN list P-VOL LU number.

Suspend mode list (string) “M” or “M-VOL” (0x00) = P-VOL failure, “R” or “R-VOL”
(0x01) = S-VOL; default = R. You must specify R or omit this
parameter when suspending HORCA pairs.

Suspend-option-list (string) S-VOL write enable (0x03) = “E”;  S-VOL write disable (0x01)
= “D”;  default = “S-VOL write enable”

Suspend range list (string) (0x00) = “Lu” or “L”; (0x04) = “Group” or “G”. For HORC
Sync pairs you must omit this parameter.

� The default is L when two or more volumes are specified.
If G is specified for two or more pairs, this parameter is
ignored.

� The default is G when one volume is specified. If you want
to suspend only one HORCA pair, you must specify L.

Pending data flag list
(string)

“D” or “Drain” (0x00) = drain; “P” or “Purge” (0x08) = purge;
default = D. For Sync pairs you must omit this parameter.

Time-Saving Mode flag “Yes” = The Use Time-Saving Mode option is enabled;
“No” = The Use Time-Saving Mode option is disabled;
default = “Yes”. This parameter is a non-list type and only one
value can be specified.



Hitachi Lightning 9900� HORC User and Reference Guide 145

Figure C.3 shows two examples of the HORC suspend pair macro command. The second
example shows how to select HORC pairs by P-VOL ID (in this case port = 0x00, SCSI TID =
0x00, LUN = 0x00-0x07) and pair status (in this case PAIR), and suspend those pairs.

6XVSHQG+RUF3DLU �3RUW �[��� �,G �[��� �/XQ �[��

��6XV0RGH ̂ 5̈̈ � 0̈�9RÖ � 0̈�9RÖ `

�� BLO3RUW$  3�9RO 3257 /LVW

�� BLO,G$  3�9RO 6&6, ,' /LVW

�� BLO/XQ$  3�9RO /81 /LVW

6HW/LVW �' BLO3RUW$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO,G$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO/XQ$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6XVSHQG+RUF3DLU �3RUW BLO3RUW$� �,G BLO,G$� �/XQ BLO/XQ$

�� BLO3RUW$  3�9RO 3257 /LVW

�� BLO,G$  3�9RO 6&6, ,' /LVW

�� BLO/XQ$  3�9RO /81 /LVW

�� BLO3RUW%  3�9RO 3257 /LVW ILOWHUHG E\ �3$,5� VWDWXV

�� BLO,G%  3�9RO 6&6, ,' /LVW ILOWHUHG E\ �3$,5� VWDWXV

�� BLO/XQ%  3�9RO /81 /LVW ILOWHUHG E\ �3$,5� VWDWXV

6HW/LVW �' BLO3RUW$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO,G$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO/XQ$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HOHFW+RUF'HYLFH �3RUW/LVW BLO3RUW%� �,G/LVW BLO,G%� �/XQ/LVW BLO/XQ%� �3RUW BLO3RUW$�

�,G BLO,G$� �/XQ BLO/XQ$� �3DLU6WDWXV �'XSOH[�

6XVSHQG+RUF3DLU �3RUW BLO3RUW%� �,G BLO,G%� �/XQ BLO/XQ%

Figure C.3 Examples of SuspendHorcPair Command
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C.3.4 Resume HORC Pairs

The ResumeHorcPair command allows you to resume split and/or suspended HORC pairs. The
StartHorcPair command must be executed after the ResumeHorcPair command to begin
remote copy activity.

ResumeHorcPair $Port=PORT-list, $Id=SCSI ID-list, $Lun=LUN-list
[,$Priority=priority-list]
[,$Fence=fence-level-list]
[,$Sync=sync-level-list]
[,$OptErrLv=error-level-list]
[,$OptRsmRange=resume-range-list]
[,$TimeSave=time-saving-mode-flag]

The ResumeHorcPair parameters are:

PORT list P-VOL port ID.

SCSI Id list P-VOL SCSI target ID.

LUN list P-VOL LU number.

Priority list (numeric) Priority of initial copy operation:  1-256; default = 32.

Fence level list (string) “N” or “Never” (0x00) = never, “S” or “Status” (0x02) =
status; “D” or “Data” (0x01) = data; default = current value.
For HORCA pairs you must either specify Never or omit this
parameter.

Sync level list (string) “S0” or “Synchronous0” (0x00) = sync; “S2” or
“Synchronous2” (0x02) = async; default = “S0”. If S0 is
specified for a HORCA pair, or if S2 is specified for a HORC
Sync pair, this parameter is ignored.

Error level list (string) “G” or “Group” (0x00) = group; “L” or “Lu” (0x01) =
volume; default = current value. For HORC Sync pairs you
must omit this parameter.

Resume level list (string) (0x01) = “Lu” or “L”; (0x00) = “Group” or “G”. For HORC
Sync pairs you must omit this parameter.

� The default is L when two or more volumes are
specified. If G is specified for two or more pairs, this
parameter is ignored.

� The default is G when one volume is specified. If you
want to suspend one HORCA pair, you must specify L.

Time-Saving Mode flag “Yes” = The Use Time-Saving Mode option is enabled;
“No” = The Use Time-Saving Mode option is disabled;
default = “Yes”. This parameter is a non-list type and only
one value can be specified.
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Figure C.4 shows two examples of the HORC resume pair macro command. The second
example shows how to select HORC pairs by P-VOL ID (in this case port = 0x00, SCSI TID =
0x00, LUN = 0x00-0x07) and pair status (in this case PSUS or PSUE), and resume those pairs.

�� BLO3RUW$  3�9RO 3257 /LVW

�� BLO,G$  3�9RO 6&6, ,' /LVW

�� BLO/XQ$  3�9RO /81 /LVW

6HW/LVW �' BLO3RUW$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO,G$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO/XQ$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

5HVXPH+RUF3DLU �3RUW BLO3RUW$� �,G BLO,G$� �/XQ BLO/XQ$

6WDUW+RUF3DLU

�� BLO3RUW$  3�9RO 3257 /LVW

�� BLO,G$  3�9RO 6&6, ,' /LVW

�� BLO/XQ$  3�9RO /81 /LVW

�� BLO3RUW%  3�9RO 3257 /LVW ILOWHUHG E\ �3686� � �368(� VWDWXV

�� BLO,G%  3�9RO 6&6, ,' /LVW ILOWHUHG E\ �3686� � �368(� VWDWXV

�� BLO/XQ%  3�9RO /81 /LVW ILOWHUHG E\ �3686� � �368(� VWDWXV

6HW/LVW �' BLO3RUW$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO,G$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO/XQ$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HOHFW+RUF'HYLFH �3RUW/LVW BLO3RUW%� �,G/LVW BLO,G%� �/XQ/LVW BLO/XQ%� �3RUW BLO3RUW$�

�,G BLO,G$� �/XQ BLO/XQ$� �3DLU6WDWXV �6XVSHQGHG�

5HVXPH+RUF3DLU �3RUW BLO3RUW%� �,G BLO,G%� �/XQ BLO/XQ%

6WDUW+RUF3DLU

Figure C.4 Examples of ResumeHorcPair Command
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C.3.5 Change HORC Pair Options

The ChangeHorcOption command allows you to change the pair options for HORC pairs.

ChangeHorcOption $Port=PORT-list, $Id=SCSI Id-list, $Lun=LUN-list
[,$Fence=fence-level-list]
[,$OptErrLv=error-level-list]
[,$TimeSave=time-saving-mode-flag]

The ChangeHorcOption parameters are:

PORT list P-VOL port ID.

SCSI Id list P-VOL SCSI target ID.

LUN list P-VOL LU number.

Fence level list (string) “N” or “Never” (0x00) = never, “S” or “Status” (0x02) =
status; “D” or “Data” (0x01) = data; default = current value.
For HORCA pairs you must either specify N (never) or omit
this parameter.

Error level list (string) “G” or “Group” (0x00) = group; “L” or “Lu” (0x01) =
volume; default = current value.

Time-Saving Mode flag “Yes” = The Use Time-Saving Mode option is enabled;
“No” = The Use Time-Saving Mode option is disabled;
default = “Yes”. This parameter is a non-list type and only
one value can be specified.

Figure C.5 shows an example of the HORC change pair macro command. This example shows
how to select HORC pairs by P-VOL ID (in this case port = 0x00, SCSI TID = 0x00, LUN =
0x00-0x07) and fence level (in this case Data), and change the fence level of those pairs to
“Never”.

�� BLO3RUW$  3�9RO 3257 /LVW

�� BLO,G$  3�9RO 6&6, ,' /LVW

�� BLO/XQ$  3�9RO /81 /LVW

�� BLO3RUW%  3�9RO 3257 /LVW ILOWHUHG E\ )HQFH OHYHO �'DWD�

�� BLO,G%  3�9RO 6&6, ,' /LVW ILOWHUHG E\ )HQFH OHYHO �'DWD�

�� BLO/XQ%  3�9RO /81 /LVW ILOWHUHG E\ )HQFH OHYHO �'DWD�

6HW/LVW �' BLO3RUW$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO,G$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO/XQ$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HOHFW+RUF'HYLFH �3RUW/LVW BLO3RUW%� �,G/LVW BLO,G%� �/XQ/LVW BLO/XQ%� �3RUW BLO3RUW$�

�,G BLO,G$� �/XQ BLO/XQ$� �)HQFH �'DWD�

&KDQJH+RUF2SWLRQ �3RUW BLO3RUW%� �,G BLO,G%� �/XQ BLO/XQ%� �)HQFH �1HYHU�

Figure C.5 Example of ChangeHorcOption Command
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C.3.6 Starting a HORC Pair

The StartHorcPair command allows you to start the remote copy process for all new and
resumed HORC pairs (CreateHorcPair and ResumeHorcPair commands). The StartHorcPair
command does not have any arguments or parameters. After you have created and/or resumed
all desired HORC pairs, add the StartHorcPair command to the script to begin remote copy
activity for all preceding new and resumed pairs. See Figures C.1 and C.4 for examples of the
StartHorcPair command.

C.3.7 Getting HORC Pair Status

The GetHorcStatus macro command allows you to obtain the status of the specified HORC
pair(s). The GetHorcStatus command obtains the pair status from the 9900 subsystem and
displays the status as a reserved variable “_HorcStatus” (refer to Table C.13).

GetHorcStatus $Port=PORT-list, $Id=SCSI ID-list, $Lun=LUN-list

The GetHorcStatus parameters are:

PORT list P-VOL port ID.

SCSI ID list P-VOL SCSI target ID.

LUN list P-VOL LU number.

Figure C.6 shows two examples of the GetHorcStatus command. The first example shows how
to get the status of a specified HORC pair. The second example shows how to get the status of
several HORC pairs.

*HW+RUF6WDWXV'�3RUW �[��� �,G �[��� �/XQ �[��

�� BLO3RUW$  3�9RO 3257 /LVW

�� BLO,G$  3�9RO 6&6, ,' /LVW

�� BLO/XQ$  3�9RO /81 /LVW

6HW/LVW �' BLO3RUW$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO,G$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO/XQ$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

*HW+RUF6WDWXV'�3RUW BLO3RUW$� �,G BLO,G$� �/XQ BLO/XQ$

Figure C.6 Examples of GetHorcStatus Command
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C.3.8 Selecting a HORC Pair

The SelectHorcDevice command allows you to select HORC pairs whose status matches the
specified parameters.

SelectHorcDevice $PortList=output-list, $IdList=output-list, $LunList=output-list
[,$Port=PORT-list]
[,$Id=SCSI ID-list]
[,$Lun=LUN-list]
[,$RcuSn=serial-number-list]
[,$RcuSsid=SSID-list]
[,$Fence=fence-level-list]
[,$Sync=sync-level-list]
[,$PairStatus=pair-status-list]
[,$DevAttr=device-attribute]
[,$OptErrLv=Error-level-list]
[,$CTG=C/T group-list]

The SelectHorcDevice argument is output list (list-type and numeric work variable). The
SelectHorcDevice parameters are:

PORT list (numeric) Ports to be searched. Default = all ports.

SCSI ID list (numeric)  SCSI target IDs to be searched. Default = all TIDs.

LUN list (numeric) LU numbers to be searched. Default = all LUNs.

Serial number list (string) RCU serial number. Default = not specific.

SSID number list (numeric) RCU SSID. Default = not specific.

Fence level list (string) “N” or “Never” (0x00) = never.
“S” or “Status” (0x02) = status.
“D” or “Data” (0x01) = data.
Default = not specific.

Sync level list (string) “S0” or “Synchronous0” (0x00) = sync.
“S2” or “Synchronous2” (0x02) = async.
Default = not specific.

Pair status list (string) SMPL = “Simplex”
PAIR = “Duplex”
PSUE (by initial copy failure) = “Suspended0”
PSUS/PSUE (not during initial copy) = “Suspended1”
PSUS/PSUE = “Suspended”
COPY = “Pending”
Suspending = “Suspending”
Deleting = “Deleting”
Undefined = “Undefined”
Default = not specific



Hitachi Lightning 9900� HORC User and Reference Guide 151

Device attribute list (string) P-VOL = “M” or “M-Vol”
S-VOL = “R” or “R-Vol”
Default = not specific.

Error level list (string) “G” or “Group” = group
“L” or “Lu” = LU
Default = not specific.

CT group list (numeric) Consistency group number (0x00 - 0x3F). Default = not
specific.

Figure C.7 shows an example of the SelectHorcDevice command. This example shows how to
select the HORC pairs with P-VOL port = 0x00, SCSI TID = 0x00, LUN = 0x00-0x07, and
fence level=Data.

�� BLO3RUW$  3�9RO 3257 /LVW

�� BLO,G$  3�9RO 6&6, ,' /LVW

�� BLO/XQ$  3�9RO /81 /LVW

�� BLO3RUW%  3�9RO 3257 /LVW ILOWHUHG E\ )HQFH OHYHO �'DWD�

�� BLO,G%  3�9RO 6&6, ,' /LVW ILOWHUHG E\ )HQFH OHYHO �'DWD�

�� BLO/XQ%  3�9RO /81 /LVW ILOWHUHG E\ )HQFH OHYHO �'DWD�

6HW/LVW �' BLO3RUW$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO,G$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HW/LVW �' BLO/XQ$� �6 ̂ �[��� �[��� �[��� �[��� �[��� �[��� �[��� �[��̀

6HOHFW+RUF'HYLFH �3RUW/LVW BLO3RUW%� �,G/LVW BLO,G%� �/XQ/LVW BLO/XQ%� �3RUW BLO3RUW$�

�,G BLO,G$� �/XQ BLO/XQ$� �)HQFH �'DWD�

Figure C.7 Example of SelectHorcDevice Command
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C.4 Internal Macro Commands

The internal macro commands are the connection agents that allow you to connect the
functional macros together and produce a complete and functioning script. The internal macros
are divided into two groups as shown in Table C.7:  list types and non-list types.

Table C.7 Internal Macro Commands

7\SH 0DFUR 'HVFULSWLRQ

)RU OLVWV 6HW/LVW
$GG/LVW

6HW �GHILQH� D OLVW RI LWHPV�
$GG LWHPV WR D OLVW�

)RU QRQ�OLVWV 6WDUW
(QG
'HOD\
,I
(QG,I
0DNH6WULQJ
0HVVDJH

'HFODUHV WKH EHJLQQLQJ RI D VFULSW�
'HFODUHV WKH HQG RI D VFULSW�
6XVSHQGV VFULSW H[HFXWLRQ IRU WKH VSHFLILHG OHQJWK RI WLPH�
([HFXWHV D VFULSW FRQGLWLRQDOO\�
7HUPLQDWHV D VFULSW FRQGLWLRQDOO\�
0DNHV VWULQJV� FRQYHUWV QXPHULF YDOXH WR FKDUDFWHU VWULQJ�
'LVSOD\V D PHVVDJH ZLQGRZ ZLWK EXWWRQV �2.� <HV�1R��

The Start and End commands are used together to begin and end the functions of a script.
Every script must have a Start and End command. The If/EndIf  commands are also used
concurrently to string two or more functional commands together. The If/EndIf  commands
must be used together. For every If  command in a script there must be an EndIf  command.
The Delay command allows you to delay a script for up to an hour, while the Message
command allows you to create graphic user interface (GUI) messages to the user. The
MakeString command allows you to assign several values to a string statement, or the
MakeString command can convert numeric values to sting values. The SetList command
allows you to create a list (e.g., all searchable ports in the 9900, all searchable LDEVs in the
9900). The AddList  command allows you to expand the parameters of a list created with the
SetList command.

C.4.1 Internal Macro Command Definitions

AddList

The AddList  command allows you to add a specified value to a specific list type. If you add a
value to a list that exceeds the maximum number of items for that output list, the excess values
will be ignored. The format for the AddList  command is:

AddList $D=output-list[,$S=expression]
Output list = list-type work variable
Expression = same attribute as output list
Default = blank list

For example, the AddList  command to add the values (0, 1, 2, 3, 0x1e, 0x1f) to _ilPortB is:
AddList $D=_ilPortB,$S={0,1,2,3,0x1e,0x1f}
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Delay

The Delay command allows you to suspend script execution for the specified length of time.
The script delay time is set in seconds (0-3600). The format for the Delay command is:
Delay $Time= wait-time

For example, the Delay command to delay a script by 60 seconds is:
Delay $Time=60

End

The End command allows you to declare the end of a script. The End command also
terminates the execution of a script. At least one End statement must be described in the
trailing line of the script statement. The format for the End statement is:  End

If / EndIf

The If/EndIf  statements are used together to allow you to verify the conditions of an
expression. If the If/EndIf  statement is successfully completed, succeeding statements will be
processed. If the If/EndIf  statement is not successfully completed, the script will abort and the
succeeding statements will not be completed. When If/EndIf  statements are used, several
conditions must be met. You must end an If  statement with an EndIf  statement. The execution
statement cannot be defined on the same line as the If  statement. The If  statement must contain
one conditional decision statement within parentheses. The string values must be compared as
ASCII character codes (see Table C.8). The format for an If/EndIf  statement is:

If  expression one compared with expression two (see Table C.9 for comparison expressions)
macro statement, either internal or functional
EndIf

For example, to start a HORC pair only if the pair was created successfully (result value of
CreateHorcPair command is not 0), use the following If/EndIf  command:

If (_Result!=0)
StartHorcPair
EndIf

Table C.8 ASCII Character Codes Table C.9 If/EndIf Comparison Symbols

&KDUDFWHU &RGH 6\PERO 0HDQLQJ

� �[��   ([SUHVVLRQ � LV HTXDO WR ([SUHVVLRQ ��

� �[�� � ([SUHVVLRQ � LV OHVV WKDQ ([SUHVVLRQ ��

� �[�� � ([SUHVVLRQ � LV OHVV WKDQ RU HTXDO WR ([S ��

$ �[�� ! ([SUHVVLRQ � LV JUHDWHU WKDQ ([SUHVVLRQ ��

= �[�D ! ([SUHVVLRQ � LV JUHDWHU WKDQ RU HTXDO WR ([S ��

D �[�� � ([SUHVVLRQ � LV QRW HTXDO WR ([SUHVVLRQ ��

] �[�D
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MakeString

The MakeString command allows you to edit a string and/or convert numeric values to string
characters. When using the MakeString statement several conditions must be met. For each
format control string statement there must be an $Item statement. The format control string of
expression 1 must be enclosed in quotation marks (“”). If you set a value exceeding the
maximum length of a string, the extraneous portion of the value will be not set. Table C.10
defines the two expression statement in the MakeString command. The format for the
MakeString command is:
MakeString $D= output buffer ,$Fmt= expression 1,$Item= expression 2

Table C.10 MakeString Expression Definitions

([SUHVVLRQ � ([SUHVVLRQ �

([SUHVVLRQ � LV RQH RI WKUHH IRUPDW FRQWURO VWULQJV ��)PW��

�G &RQYHUWV D ���ELW QXPHULF H[SUHVVLRQ WR D GHFLPDO
QXPEHU �� � �������

�[ &RQYHUWV D ���ELW QXPHULF H[SUHVVLRQ WR D
KH[DGHFLPDO QXPEHU �� � �[IIII��

�V 6HWV D VWULQJ DV LW LV�

([SUHVVLRQ � LV DQ\ H[SUHVVLRQ QRW FRQWDLQLQJ D OLVW UHVHUYHG
YDULDEOH �PXVW EH FRQVWDQW RU ZRUN YDULDEOH��

For example, to create a MakeString statement that will convert the 16-bit numeric expression
to a hexadecimal number (0 - 0xffff) and set the string as it is, with an output buffer of _sMsg,
the command would be:

MakeString $D=_sMsgB
,$Fmt=”EndCode=(0x%x):%s”
,$Item=_Result,_sMsgA

For the MakeString command listed above: _sMsgB = “EndCode=(0x110f):Error Occurred”.

Message

The Message command allows you to display GUI messages along with user option buttons.
The format for the Message command is:
Message $Msg= String or work variable message ,$OptMsg= message option (normally = OK
button and 0x0004 = Yes/No buttons). For example, to display a message saying “Do you want
to end?” with the Yes and No user option buttons the command would be:

Message $Msg=”Do you want to end?”,$OptMsg=0x0004
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SetList

The SetList command allows you to assign specific items to a list. The format of the SetList
command is:

SetList $D=output-list[,$S=expression]
Output list = list-type work variable
Expression = same attribute as output list
Default = blank list

For example, the SetList command to set (0, 1, 2, 0x1e, and 0x1f) to _ilPortB is:
SetList $D=_ilPortB,$S={0,1,2,0x1e,0x1f}

Start

The Start command allows you to declare the beginning of a script and check to verify that the
controller name matched the connected controller. When using the Start command, several
conditions must be met. The Start command must be described on the first line of the script.
The Start statement cannot include a comment statement, an empty statement or a blank
statement. The Start statement must appear at the beginning of every script. If the controller
name does not match the connected controller, an error will occur and the script will be
aborted. The format of the Start command is:  Start $Script=”HORCHODM”,$Svr=
controller name. For example, to start a HORC script for a controller named Training 9900 the
command would be:

Start $Script=”HORCHODM”,$Svr=”Training 9900”
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C.5 Work Variables

There are two types of work variables:  list type, and non-list type. All work variables are
initialized before a script is executed.

� Numeric work variables may have a value between 0x0000 and 0xffff. Numeric work
variables are initialized with 0.

� A non-list string work variable may have a string with length up to 150 bytes. A list string
work variable may have strings with length up to 16 bytes each. String work variables are
initialized with a null string whose length is 0.

� A list work variable may have up to 1024 items. A non-list work variable is a constant.
List work variables are initialized as empty (no items).

The work variable is part of an execution statement in a HORC script. Table C.11 provides a
description and the storage type of each work variable statement for list and non-list types.

Table C.11 Work Variables

9DULDEOH 7\SH 'HVFULSWLRQ DQG 6WRUDJH 7\SH

/LVW 7\SH BLO3RUW 1XPHULF 6WRUHV WKH SRUW QXPEHU OLVW�
([SUHVVLRQ� BLO3RUW$� BLO3RUW%� BLO3RUW&

BLO,G 1XPHULF 6WRUHV WKH 6&6, WDUJHW ,' OLVW�
([SUHVVLRQ� BLO,G$� BLO,G%� BLO,G&

BLO/XQ 1XPHULF 6WRUHV WKH /8 QXPEHU OLVW�
([SUHVVLRQ� BLO/XQ$� BLO/XQ%� BLO/XQ&

BLO3ULRULW\ 1XPHULF 6WRUHV WKH SULRULW\ QXPEHU OLVW�
([SUHVVLRQ� BLO3ULRULW\$� BLO3ULRULW\%� BLO3ULRULW\&

BLO:RUN 1XPHULF 6WRUHV DQ\ ���ELW QXPHULF YDOXHV�
([SUHVVLRQ� BLO:RUN$� BLO:RUN%� BLO:RUN& BLO:RUN'� BLO:RUN(� BLO:RUN)

BVO:RUN 6WULQJ 6WRUHV DQ\ VWULQJV�
([SUHVVLRQ� BVO:RUN$� BVO:RUN%� BVO:RUN&� BVO:RUN'� BVO:RUN(� BVO:RUN)

1RQ�/LVW
7\SH

BL1XP 1XPHULF 6WRUHV DQ\ ���ELW QXPHULF YDOXH�
([SUHVVLRQ� BL1XP$� BL1XP%� BL1XP&� BL1XP'� BL1XP(� BL1XP)

BV0VJ 6WULQJ 6WRUHV DQ\ VWULQJ�
([SUHVVLRQ� BV0VJ$� BV0VJ%� BV0VJ&� BV0VJ'� BV0VJ(� BV0VJ)
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C.6 Reserved Variables

Reserved variables include result variables (i.e., result of macro execution) and status variables
(i.e., HORC pair status of specified volume). The reserved variables are for reference use only.

C.6.1 Reserved Result Variables

When a HORC functional macro is executed (e.g., CreateHorcPair), a result value (_Result) is
issued. Figure C.8 illustrates the result statement format, and Table C.12 lists and defines the
valid result values. When a new macro is initiated, the result value automatically resets to
0x0000. The functional macro executes on the specified number of devices. If the macro does
not satisfy the execution condition, a conditional error occurs. If a conditional error is found,
the result value is OR’ed with 0x1000, and the macro is logged in the error and macro trace
files (see section 4.6). If the return value of the API (application program interface) is not 0, an
API error occurs. If an API error occurs, the result value is OR’ed with 0x0100, and the macro
is logged in the error and macro trace files.

B5HVXOW� �[1111

5HVHUYHG

5HVHUYHG

5HVXOW RI $3, ��� 1RUPDO� �� (UURU�

5HVXOW RI IXQFWLRQDO PDFUR ��� 1RUPDO� �� (UURU�

Figure C.8 Result Statement Format

Table C.12 Reserved Result Variables

9DULDEOH 7\SH 'HVFULSWLRQ

B5HVXOW 1XPHULF 6WRUHV WKH H[HFXWLRQ UHVXOWV RI D PDFUR�
�  QRUPDO HQG� 2WKHU YDOXHV GHSHQG RQ WKH PDFUR�

B0VJ5HVXOW 1XPHULF 6WRUHV WKH H[HFXWLRQ UHVXOWV RI D 0HVVDJH �LQWHUQDO� PDFUR�
�  2.� �  <HV� �  1R�

B6HOHFW5HVXOW 1XPHULF 6WRUHV WKH QXPEHU RI GHYLFHV IRXQG E\ 6HOHFW+RUF'HYLFH PDFUR�
�  QR GHYLFHV IRXQG�
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C.6.2 Reserved Status Variables

When a GetHorcStatus command is issued, the Remote Console PC obtains the status of the
specified HORC pair(s) from the 9900 subsystem. The results of this query are displayed in the
reserved status variables. Table C.13 lists and describes the valid reserved status variables.

Table C.13 Reserved Status Variables

9DULDEOH 7\SH 'HVFULSWLRQ

B+RUF6WDWXV B&RS\7\SH 6WULQJ 6WRUHV WKH FRS\ W\SH� ³5'&´  +25& PRGH � ³50&¶  +2'0 PRGH�
³���´  RWKHU WKDQ WKH DERYH PRGHV�

B+RUF6WDWXV B'HYLFH$WWU 6WULQJ 6WRUHV WKH GHYLFH DWWULEXWH� ³0�9RO´  3�92/� ³5�9RO´  6�92/� ³���´  RWKHU WKDQ
WKH DERYH PRGHV�

B+RUF6WDWXV B3RUW 1XPHULF 6WRUHV WKH 3�92/ SRUW QXPEHU�

B+RUF6WDWXV B,G 1XPHULF 6WRUHV WKH 3�92/ 6&6, WDUJHW ,' QXPEHU�

B+RUF6WDWXV B/XQ 1XPHULF 6WRUHV WKH 3�92/ /8 QXPEHU�

B+RUF6WDWXV B5SRUW 1XPHULF 6WRUHV WKH 6�92/ SRUW QXPEHU�

B+RUF6WDWXV B5LG 1XPHULF 6WRUHV WKH 6�92/ 6&6, WDUJHW ,' QXPEHU�

B+RUF6WDWXV B5OXQ 1XPHULF 6WRUHV WKH 6�92/ /8 QXPEHU�

B+RUF6WDWXV B6Q 6WULQJ 6WRUHV WKH VHULDO QXPEHU RI WKH FRQWUROOHU IRU WKH UHPRWH FRS\ SDLUV�

B+RUF6WDWXV B6VLG 1XPHULF 6WRUHV WKH VWRUDJH VXEV\VWHP ,' �66,'� RI WKH FRQWUROOHU IRU WKH UHPRWH FRS\
SDLUV�

B+RUF6WDWXV B3DLU6WDWXV 6WULQJ 6WRUHV WKH FRS\ SDLU VWDWXV� ³6LPSOH[´  VLPSOH[� ³'XSOH[´  GXSOH[� ³3HQGLQJ´  
LQLWLDO FRS\ LQ SURJUHVV� ³6XVSHQGHG�´  FRS\ DERUW LQ LQLWLDO FRS\� ³6XVSHQGHG�´
 FRS\ DERUW RWKHU WKDQ LQLWLDO FRS\� ³6XVSHQGLQJ´  +25&$ VXVSHQG LQ SURJUHVV�
³'HOHWLQJ´  +25&$ GHOHWH LQ SURJUHVV� ³8QGHILQHG´  XQGHILQHG�

B+RUF6WDWXVB3DLU6XE6WDWXV 6WULQJ 6WRUHV WKH /86( SDLU VWDWXV� ³:DUQLQJ LQ 6LPSOH[´  RQH RU PRUH /'(9 SDLUV LV
603/� ³:DUQLQJ LQ 6XVSHQG´  RQH RU PRUH /'(9 SDLUV LV 368(�

B+RUF6WDWXV B)HQFH 6WULQJ 6WRUHV WKH 3�92/ IHQFH OHYHO� ³1HYHU´  QR IHQFH� ³6WDWXV´  IHQFH GXH WR DQ 6�

92/ VWDWXV FKDQJH IDLOXUH� ³'DWD´  IHQFH GXH WR D GDWD HUURU� ³8QGHILQHG´  
XQGHILQHG�

B+RUF6WDWXV B6\QF 6WULQJ 6WRUHV WKH V\QFKURQRXV OHYHO� ³6\QFKURQRXV�´  V\QF� ³6\QFKURQRXV�´  DV\QF�
³8QGHILQHG´  XQGHILQHG�

B+RUF6WDWXV B7LPH2I8SGDWH 6WULQJ 6WRUHV WKH SDLU VWDWXV XSGDWH WLPH� ³00�''�<<<< KK�PP�VV´  00� PRQWK� ''�
GD\� <<<<� \HDU� KK� KRXU� PP� PLQXWH� VV� VHFRQG�

B+RUF6WDWXV B7LPH2I(VWDEOLVK 6WULQJ 6WRUHV WKH SDLU FUHDWLRQ XSGDWH WLPH� ³00�''�<<<< KK�PP�VV´  00� PRQWK�
''� GD\� <<<<� \HDU� KK� KRXU� PP� PLQXWH� VV� VHFRQG�

B+RUF6WDWXV B&RS\5DWLR 1XPHULF 6WRUHV WKH FRS\ SURJUHVV UDWLR �� ± �����

B+RUF6WDWXV B,QWHUQDO6WDWXV 1XPHULF 6WRUHV WKH LQWHUQDO VWDWXV FRGH�

B+RUF6WDWXVB&7* 1XPHULF 6WRUHV WKH FRQVLVWHQF\ JURXS QXPEHU� �[����[�)�
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Table C.13 Reserved Status Variables (continued)

9DULDEOH 7\SH 'HVFULSWLRQ

B+RUF6WDWXVB6XVSHQG%\ 6WULQJ 6WRUHV WKH +25&$ VXVSHQVLRQ VWDWXV� ³*URXS´  FRQVLVWHQF\ WLPH RI VXVSHQGHG
YROXPH PDWFKHV FRQVLVWHQF\ WLPH RI JURXS� ³9ROXPH´  FRQVLVWHQF\ WLPH RI
VXVSHQGHG YROXPH GRHV QRW PDWFK WKH JURXS FRQVLVWHQF\ WLPH� ³8QGHILQHG´  
XQGHILQHG�

B+RUF6WDWXVB(UU/Y 6WULQJ 6WRUHV WKH HUURU OHYHO �DV\QF� SDLU RSWLRQ� ³*URXS´  DOO YROXPHV LQ WKH JURXS ZLOO
EH VXVSHQGHG LI WKLV YROXPH LV VXVSHQGHG� ³9ROXPH´  WKLV YROXPH ZLOO EH
VXVSHQGHG LQGLYLGXDOO\� ³8QGHILQHG´  XQGHILQHG�
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C.7 Optional Script Parameters

The parameters outlined in Table C.14 are optional parameters that can be added to a HORC
script at the script creator’s discretion. If any of these parameters are included in a script, the
9900 subsystem will perform a syntactical check of the script to ensure that the syntax
requirements for the parameter have been met. If no optional parameters are included, the 9900
will not check any part of the script. The 9900 will run the script commands based only on
what has been specified in the text of the script. Table C.14 lists the optional script parameters
in the order that the 9900 subsystem will execute them, and describes the syntax requirements
that will be evaluated.

Table C.14 Syntax Requirements for Optional Parameters

3DUDPHWHU 6\QWD[ 5HTXLUHPHQWV

/HQJWK &KHFN WKDW HDFK OLQH GRHV QRW H[FHHG WKH PD[LPXP OHQJWK IRU D VFULSW VWDWHPHQW�

3KUDVHV LQ D VFULSW
VWDWHPHQW

$ SKUDVH LV HQFORVHG E\ WKH TXRWDWLRQ V\PEROV�

8VH RI WKH SDUHQWKHVHV LV FRUUHFW� DQG WKH QXPEHU RI SDUHQWKHVHV LV H[DFW�

$ VWDWHPHQW GRHV QRW WHUPLQDWH ZLWK DQ HTXDO VLJQ�

7KH SDUDPHWHU LGHQWLILFDWLRQ QDPH �SKUDVH EHJLQQLQJ ZLWK ³�´� LV DOZD\V GHILQHG�

7KH ZRUN YDULDEOH DQG UHVHUYHG YDULDEOH �SKUDVH EHJLQQLQJ ZLWK ³B´� DUH DOZD\V GHILQHG�

6FULSW VWDWHPHQW 7KH ILUVW OLQH EHJLQV ZLWK �6WDUW� DV DQ H[HFXWLRQ VWDWHPHQW�

7KH OHDG RI RQH OLQH LQ WKH H[HFXWLRQ VWDWHPHQW DOZD\V EHJLQV ZLWK D PDFUR QDPH RU DQ LGHQWLILFDWLRQ
QDPH IRU QRQ�OLVW W\SH ZRUN YDULDEOH�

6XEVWLWXWH VWDWHPHQW 7KH QXPEHU RI SKUDVHV LV FRUUHFW�

7KH HTXDO VLJQ LV GHVFULEHG H[DFWO\ EHWZHHQ WKH ULJKW VLGH DQG WKH OHIW VLGH�

7KH ULJKW VLGH RI WKH VXEVWLWXWH VWDWHPHQW LV FRUUHFW�

6HW/LVW� $GG/LVW 7KH QXPEHU RI SKUDVHV LV QRW OHVV WKDQ WKH PLQLPXP FRXQW�

'XSOLFDWH SDUDPHWHU LGHQWLILFDWLRQ QDPHV DUH QRW VSHFLILHG�

7KH UHTXLUHG SDUDPHWHU LGHQWLILFDWLRQ QDPH LV GHILQHG�

7KH HTXDO VLJQ LV GHVFULEHG EHWZHHQ WKH ULJKW VLGH DQG �'�

6SHFLI\LQJ WKH ULJKW VLGH LV FRUUHFW�

7KH HTXDO VLJQ LV GHVFULEHG EHWZHHQ WKH ULJKW VLGH DQG �6�

6SHFLI\LQJ WKH ULJKW VLGH LV FRUUHFW�

7KH SDUDPHWHU LGHQWLILFDWLRQ QDPH LV GHVFULEHG LPPHGLDWHO\ DIWHU WKH PDFUR�

7KH SDUDPHWHU LGHQWLILFDWLRQ QDPHV DUH GHOLPLWHG E\ D FRPPD ����

$Q LOOHJDO SKUDVH LV QRW LQFOXGHG LQ DQ\ VWDWHPHQW�

6WDUW 7KH QXPEHU RI SKUDVHV LV QRW IHZHU WKDQ WKH PLQLPXP FRXQW�

'XSOLFDWH SDUDPHWHU LGHQWLILFDWLRQ QDPHV DUH QRW VSHFLILHG�

7KH UHTXLUHG SDUDPHWHU LGHQWLILFDWLRQ QDPH LV GHILQHG�

7KH HTXDO VLJQ LV GHVFULEHG EHWZHHQ WKH ULJKW VLGH DQG �6FULSW�

6SHFLI\LQJ WKH ULJKW VLGH LV FRUUHFW�

7KH HTXDO VLJQ LV GHVFULEHG EHWZHHQ WKH ULJKW VLGH DQG �6YU�

6SHFLI\LQJ WKH ULJKW VLGH LV FRUUHFW�

7KH SDUDPHWHU LGHQWLILFDWLRQ QDPH LV GHVFULEHG LPPHGLDWHO\ DIWHU WKH PDFUR�

7KH SDUDPHWHU LGHQWLILFDWLRQ QDPHV DUH GHOLPLWHG E\ D FRPPD ����

$Q LOOHJDO SKUDVH LV QRW LQFOXGHG LQ RQH VWDWHPHQW�

(QG &KHFN WKDW WKH QXPEHU RI SKUDVHV PDWFKHV�
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Table C.14 Syntax Requirements for Optional Parameters (continued)

3DUDPHWHU 6\QWD[ 5HTXLUHPHQWV

'HOD\ 7KH QXPEHU RI SKUDVHV PDWFKHV�

7KH UHTXLUHG SDUDPHWHU LGHQWLILFDWLRQ QDPH LV GHILQHG�

7KH HTXDO VLJQ LV GHVFULEHG EHWZHHQ WKH ULJKW VLGH DQG �7LPH�

6SHFLI\LQJ WKH ULJKW VLGH LV FRUUHFW�

,I 7KH QXPEHU RI SKUDVHV PDWFKHV�

7KH SDUHQWKHVHV DUH GHVFULEHG LQ WKH FRUUHFW ORFDWLRQ�

([SUHVVLRQV � DQG � DUH FRUUHFWO\ GHVFULEHG�

7KH DWWULEXWH RI H[SUHVVLRQV � DQG � PDWFKHV�

6SHFLI\LQJ WKH ULJKW VLGH LV FRUUHFW�

7KH FRPSDULVRQ RSHUDWRU LV FRUUHFWO\ GHVFULEHG�

(QG,I 7KH QXPEHU RI SKUDVHV PDWFKHV�

7KH PDFUR LV GHVFULEH ZLWK WKH UHODWHG ,I VWDWHPHQW�

0DNH6WULQJ 'XSOLFDWH SDUDPHWHU LGHQWLILFDWLRQ QDPHV DUH QRW VSHFLILHG�

7KH UHTXLUHG SDUDPHWHU LGHQWLILFDWLRQ QDPH LV GHILQHG�

7KH HTXDO VLJQ LV GHVFULEHG EHWZHHQ WKH ULJKW VLGH DQG RQH RI �'� �)PW DQG �,WHP�

6SHFLI\LQJ WKH ULJKW VLGH LV FRUUHFW�

7KH LWHPV DUH VSOLW E\ D FRPPD ��� LI PXOWLSOH LWHPV DUH VSHFLILHG LQ �,WHP�

7KH SDUDPHWHU LGHQWLILFDWLRQ QDPH LV GHVFULEHG LPPHGLDWHO\ DIWHU WKH PDFUR�

7KH SDUDPHWHU LGHQWLILFDWLRQ QDPHV DUH GHOLPLWHG E\ D FRPPD ����

7KH PDWFKLQJ EHWZHHQ WKH VSHFLILFDWLRQ RI WKH FRQWURO VWULQJ DQG WKH GHVFULSWLRQ RI WKH LWHP LV FRUUHFW�

$Q LOOHJDO SKUDVH LV QRW LQFOXGHG LQ DQ\ VWDWHPHQW�

0HVVDJH 7KH QXPEHU RI SKUDVHV LV QRW OHVV WKDQ WKH PLQLPXP FRXQW�

'XSOLFDWH SDUDPHWHU LGHQWLILFDWLRQ QDPHV DUH QRW VSHFLILHG�

7KH UHTXLUHG SDUDPHWHU IRU WKH LGHQWLILFDWLRQ QDPH LV GHILQHG�

7KH HTXDO VLJQ LV GHVFULEHG EHWZHHQ WKH ULJKW VLGH DQG �0VJ�

6SHFLI\LQJ WKH ULJKW VLGH LV FRUUHFW�

7KH HTXDO VLJQ LV GHVFULEHG EHWZHHQ WKH ULJKW VLGH DQG �2SW0VJ�

6SHFLI\LQJ WKH ULJKW VLGH LV FRUUHFW�

7KH SDUDPHWHU LGHQWLILFDWLRQ QDPH LV GHVFULEHG LPPHGLDWHO\ DIWHU WKH PDFUR�

7KH SDUDPHWHU LGHQWLILFDWLRQ QDPHV DUH GHOLPLWHG E\ D FRPPD ����

$Q LOOHJDO SKUDVH LV QRW LQFOXGHG LQ RQH VWDWHPHQW�

)XQFWLRQDO PDFUR
�H[FHSW IRU
6WDUW+RUF3DLU�

7KH QXPEHU RI SKUDVHV LV QRW OHVV WKDQ WKH PLQLPXP FRXQW�

'XSOLFDWH SDUDPHWHU LGHQWLILFDWLRQ QDPH LV SURKLELWHG�

7KH UHTXLUHG SDUDPHWHU IRU WKH LGHQWLILFDWLRQ QDPH LV GHILQHG�

7KH HTXDO VLJQ LV GHVFULEHG EHWZHHQ WKH ULJKW VLGH DQG WKH SDUDPHWHU LGHQWLILFDWLRQ QDPH�

6SHFLI\LQJ WKH ULJKW VLGH LV FRUUHFW�

7KH SDUDPHWHU LGHQWLILFDWLRQ QDPH LV GHVFULEHG LPPHGLDWHO\ DIWHU WKH PDFUR�

7KH SDUDPHWHUV IRU WKH LGHQWLILFDWLRQ QDPHV DUH GHOLPLWHG E\ D FRPPD ����

$Q LOOHJDO SKUDVH LV QRW LQFOXGHG LQ DQ\ VWDWHPHQW�

6WDUW+RUF3DLU &KHFN WKDW WKH QXPEHU RI SKUDVHV PDWFKHV�

(QWLUH FKHFN &KHFN WKDW WKH �,I� KDV D PDWFKLQJ �(QG,I��

&KHFN WKDW WKH ODVW OLQH LQ WKH H[HFXWLRQ VWDWHPHQW WHUPLQDWHV DW �(1'��
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C.8 Error Reporting

The scripting error codes are slightly different than the general HORC error codes. Figure C.9
shows the format of the scripting error codes. Table C.15 describes the HORC scripting error
messages. Table C.16 lists the scripting error codes. In Table C.16 the message ID is the four-
digit number displayed on the HORC error message. The internal code is the four-digit number
displayed in the fifth column of the error trace file (refer to section 4.6). Refer to Chapter 7 for
additional HORC troubleshooting information.

; ; ; ; �� E\WHV�

�QG E\WH HUURU

�� :DUQLQJ

�� )DWDO

�VW E\WH RFFXUUHQFH ORFDWLRQ

�� 6FUHHQ SURFHVVLQJ

�� 6\QWD[ DQDO\VLV

�� 0DFUR H[SDQVLRQ

�� 6\QWD[ H[HFXWLRQ

�� $3, JHQHUDWLRQ

�� 7UDFLQJ

�� 2WKHU SURFHVVLQJ

Figure C.9 Scripting Error Code Format

Table C.15 Error Messages

(UURU 0HVVDJH &RQGLWLRQV WR 9HULI\ &RUUHFWLYH $FWLRQ

6\QWD[ HUURU 7KH V\QWD[ YDOLGLW\ RI WKH +25& VFULSW LV FKHFNHG
DW WKH VWDUW RI H[HFXWLRQ� $Q HUURU PHVVDJH ZLOO EH
GLVSOD\HG LI IDLOHG�

8VH WKH VFULSWLQJ HUURU FRGH WR GHWHUPLQH ZKLFK
OLQH FRQWDLQV WKH V\QWD[ HUURU �VHH 7DEOH &�����
DQG IL[ WKH V\QWD[ HUURU�

3DUDPHWHU HUURU 7KH SDUDPHWHU YDOLGLW\ RI WKH +25& VFULSW LV
FKHFNHG RQ H[HFXWLQJ HDFK LQVWUXFWLRQ� $Q HUURU
PHVVDJH ZLOO EH GLVSOD\HG LI IDLOHG�

8VH WKH VFULSWLQJ HUURU FRGH WR GHWHUPLQH ZKLFK
OLQH FRQWDLQV WKH SDUDPHWHU HUURU �VHH 7DEOH
&����� DQG IL[ WKH SDUDPHWHU HUURU�

5HMHFWLRQ 7KH UHVXOW RI WKH H[HFXWLRQ LV FKHFNHG RQ HDFK
WDUJHW GHYLFH� ,I IDLOHG� WKH ODVW HUURU VWDWXV LV
GLVSOD\HG DQG HUURU IODJ LV VHW LQ WKH UHVHUYHG
YDULDEOH B5HVXOW� $OVR +25& VFULSW FRQWLQXHV WR
EH H[HFXWHG�

,I \RX ZDQW WR WHUPLQDWH WKH VFULSW RU GLVSOD\ D
PHVVDJH RI HUURU RFFXUUHQFH DQG LQGLFDWLRQ
IROORZLQJ VWHSV� FKHFN WKDW B5HVXOW LV QRW � LQ
+25& VFULSW�

6NLS LI QRW H[HFXWDEOH 7KH FRQGLWLRQ RI HDFK WDUJHW GHYLFH LV FKHFNHG WR
EH H[HFXWDEOH VWDWXV� )RU H[DPSOH� WKH 3�92/
VWDWXV PXVW EH 603/ WR FUHDWH D +25& SDLU� ,I
IDLOHG� HUURU IODJ LV VHW LQ WKH UHVHUYHG YDULDEOH
B5HVXOW� $OVR +25& VFULSW FRQWLQXHV WR EH
H[HFXWHG�

,I \RX ZDQW WR WHUPLQDWH WKH VFULSW RU GLVSOD\ D
PHVVDJH RI HUURU RFFXUUHQFH DQG LQGLFDWLRQ
IROORZLQJ VWHSV� FKHFN WKDW B5HVXOW LV QRW � LQ
+25& VFULSW�
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Table C.16 HORC Scripting Error Codes (continues on the next page)

0HVVDJH

,'

,QWHUQDO

&RGH (UURU 0HVVDJH (UURU 'HVFULSWLRQ

����, � 1RUPDO (QG 7KH VFULSW H[HFXWLRQ KDV ILQLVKHG�

����( ���� &DQQRW RSHQ D ILOH E\ µ0HPR¶ FRPPDQG�
(UURU &RGH  HHHH

7KH µ0HPR¶ FRPPDQG FDQQRW VWDUW WKH :ULWH DSSOLFDWLRQ� �0DNH VXUH
WKDW WKH µ:ULWH�H[H¶ ILOH H[LVWV LQ WKH :LQGRZV GLUHFWRU\��

����( �����
����

,QYDLG FRPPDQG OLQH SDUDPHWHU�
(UURU &RGH  HHHH

$Q HUURU LV IRXQG LQ WKH VWDUWXS SDUDPHWHU RI WKH VFULSW PRQLWRU�
�5HERRW IRU UH�RSHUDWLRQ� ,I WKH HUURU UHFXUV� SHUIRUP UHLQVWDOODWLRQ��

����( �I���
�I��

)LOH ,�2 HUURU�3DUDPHWHU��
(UURU &RGH  HHHH

7KH SDUDPHWHU ILOH FDQQRW EH RSHQHG� �5HERRW IRU UH�RSHUDWLRQ� ,I WKH
HUURU UHFXUV� SHUIRUP UHLQVWDOODWLRQ��

����( �I���
�I��

)LOH ,�2 HUURU�6FULSW��
(UURU &RGH  HHHH

7KH VSHFLILHG ILOH LV DEQRUPDO� �&KHFN ZKHWKHU RU QRW WKH ILOH LV
QRUPDO��

����( �I��a
�I���
�����
����

)LOH ,�2 HUURU�7HPSRUDU\��
(UURU &RGH  HHHH

7KH ZRUN PLGGOH ILOH LV DEQRUPDO� �&KHFN LI WKH GLVN FDSDFLW\ LV
VXIILFLHQW RU WKH ILOH LV QRUPDO��

����( ����a
����

)LOH ,�2 HUURU�7UDFH��
(UURU &RGH  HHHH

7KH PDFUR WUDFH ILOH FDQQRW EH RSHQHG� �&KHFN LI WKH GLVN FDSDFLW\ LV
VXIILFLHQW RU WKH ILOH LV QRUPDO��

����( ����a
����

)LOH ,�2 HUURU�7UDFH��
(UURU &RGH  HHHH

7KH HUURU WUDFH ILOH FDQQRW EH RSHQHG� �&KHFN LI WKH GLVN FDSDFLW\ LV
VXIILFLHQW RU WKH ILOH LV QRUPDO��

����( ���� 7RR ORQJ OLQH�
/LQH  QQQQ
(UURU &RGH  HHHH

7KHUH LV D OLQH WKDW H[FHHGV WKH PD[LPXP OHQJWK ���� FKDUDFWHUV� RI
RQH OLQH� �6SOLW OLQH QQQQ IRU FRUUHFWLRQ� DQG WKHQ UH�H[HFXWH��

����( �����
����

,OOHJDO µ,I¶ DQG µ(QG,I¶ SDLU�
/LQH  QQQQ
(UURU &RGH  HHHH

µ,I¶ DQG µ(QG,I¶ GR QRW PDWFK� �&RUUHFW WKH VFULSW FKHFNLQJ D PDWFK
EHWZHHQ µ,I¶ DQG µ(QG,I¶ QHDU OLQH QQQQ� DQG WKHQ UH�H[HFXWH��

����( ���� µ(QG¶ LV UHTXLUHG�
/LQH  QQQQ
(UURU &RGH  HHHH

µ(QG¶ GRHV QRW H[LVW DW WKH HQG RI WKH VFULSW� �$GG µ(QG¶ DW WKH HQG RI
WKH VFULSW� DQG WKHQ UH�H[HFXWH��

����( ���� µ6WDUW¶LV UHTXLUHG�
/LQH  QQQQ
(UURU &RGH  HHHH

7KH VFULSW EHJLQV ZLWK RWKHU WKDQ µ6WDUW�¶ �$GG µ6WDUW¶ DW WKH EHJLQQLQJ
RI WKH VFULSW� DQG WKHQ UH�H[HFXWH��

����( ���� ,OOHJDO ZRUG LV IRXQG�
/LQH  QQQQ
(UURU &RGH  HHHH

$Q LOOHJDO SKUDVH LV IRXQG� �&KHFN LI WKH VFULSW RI OLQH QQQQ EHJLQQLQJ
ZLWK D PDFUR RU D GHILQHG SDUDPHWHU� DQG WKHQ UH�H[HFXWH DIWHU
FRUUHFWLQJ WKH VFULSW��

����( ���� /LVW W\SH YDULDEOH LV XQH[SHFWHG�
/LQH  QQQQ
(UURU &RGH  HHHH

7KH OLVW W\SH YDULDEOH LV GHVFULEHG LOOHJDOO\� �5HYLHZ WKH OLVW W\SH
YDULDEOH RI OLQH QQQQ� DQG WKHQ UH�H[HFXWH DIWHU FRUUHFWLQJ WKH VFULSW��

����( ���� ,OOHJDO TXRWDWLRQ�
/LQH  QQQQ
(UURU &RGH  HHHH

$ TXRWDWLRQ PDUN LV QRW IRXQG DW WKH HQG RI D VWULQJ� �&KHFN WKH
UHODWLRQ RI WKH VWULQJ TXRWDWLRQ PDUN� DQG WKHQ UH�H[HFXWH DIWHU
FRUUHFWLQJ WKH VFULSW��

����( ���� 5HTXLUHG YDOXH LV QRW IRXQG�
/LQH  QQQQ
(UURU &RGH  HHHH

7KH HQG RI RQH OLQH LV ³ ´� $Q HUURU KDV RFFXUUHG LQ OLQH QQQQ� �6HW
WKH YDOXH RQ WKH ULJKW VLGH��
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Table C.16 HORC Scripting Error Codes (continued)

0HVVDJH

,'

,QWHUQDO

&RGH (UURU 0HVVDJH (UURU 'HVFULSWLRQ

����( �����
���D

,OOHJDO µ�µDQG¶�¶ SDLU�
/LQH  QQQQ
(UURU &RGH  HHHH

7KH SDUHQWKHVHV DUH QRW PDWFKHG� �&KHFN WKDW WKHUH LV D PDWFKLQJ
SDUHQWKHVLV� DQG WKHQ UH�H[HFXWH DIWHU FRUUHFWLQJ WKH VFULSW��

����( ���E�
����

6\QWD[ HUURU�
/LQH  QQQQ
(UURU &RGH  HHHH

$Q LOOHJDO ZRUG LV LQFOXGHG� $Q HUURU KDV RFFXUUHG LQ OLQH QQQQ�
�&KHFN ZKHWKHU RU QRW WKH SKUDVH FDQ EH GHVFULEHG��

����( ��[[ 6\QWD[ HUURU�
/LQH  QQQQ
(UURU &RGH  HHHH

6HWWLQJ WKH SDUDPHWHU LV LQYDOLG� $Q HUURU KDV RFFXUUHG LQ OLQH QQQQ�
�$GG ³ ´ EHWZHHQ WKH SDUDPHWHU LGHQWLILFDWLRQ QDPH DQG WKH YDOXH�

����( ��[[ 6\QWD[ HUURU�
/LQH  QQQQ
(UURU &RGH  HHHH

'HVFULELQJ D PDFUR LV LQYDOLG� $Q HUURU KDV RFFXUUHG LQ OLQH QQQQ� �$
GHVFULSWLRQ RWKHU WKDQ WKH SDUDPHWHU LGHQWLILFDWLRQ QDPH LV IRXQG
DIWHU WKH PDFUR��

����( �D[[ 6\QWD[ HUURU�
/LQH  QQQQ
(UURU &RGH  HHHH

8VLQJ D FRPPD LV LQYDOLG� $Q HUURU KDV RFFXUUHG LQ OLQH QQQQ� �$GG
WKH FRPPD LQ WKH DSSURSULDWH ORFDWLRQ DV D GHOLPLWHU��

����( ���H ,OOHJDO H[SUHVVLRQ�
/LQH  QQQQ
(UURU &RGH  HHHH

7KH XQDYDLODEOH RSHUDWRU LV GHVFULEHG LQ �LI�� $Q HUURU KDV RFFXUUHG LQ
OLQH QQQQ� �$GG DQ DYDLODEOH RSHUDWRU��

����( ���I ,OOHJDO SDUDPHWHU�
/LQH  QQQQ
(UURU &RGH  HHHH

7KH OLVW RI WKH IRUPDW FRQWURO VWULQJ DQG WKH YDOXH RI WKH H[SUHVVLRQ
VSHFLILHG E\ �,WHP GR QRW PDWFK LQ �0DNH 6WULQJ�� 2U� WKH IRUPDW
FRQWURO VWULQJ DQG WKH H[SUHVVLRQ GR QRW PDWFK LQ LWV DWWULEXWH� $Q
HUURU KDV RFFXUUHG LQ OLQH QQQQ� �&KHFN WKH PDWFK EHWZHHQ WKHP��

����( ��[[ ,OOHJDO SDUDPHWHU�
/LQH  QQQQ
(UURU &RGH  HHHH

7KH QXPEHU RI SDUDPHWHUV LV LQYDOLG� $Q HUURU KDV RFFXUUHG LQ OLQH
QQQQ� �7KLV HUURU RFFXUV ZKHQ WKH QXPEHU RI SDUDPHWHUV LV WRR PDQ\
RU VPDOO� ,W DOVR RFFXUV LI WKH LQVWUXFWLRQ LV GHVFULEHG LOOHJDOO\ ZKHQ
WKH SDUDPHWHU WKDW FDQQRW EH XVHG LQ WKH LQVWUXFWLRQ LV XVHG��

����( ���� 8QNQRZQ SDUDPHWHU�
/LQH  QQQQ
(UURU &RGH  HHHH

$Q XQGHILQHG UHVHUYHG ZRUG �SDUDPHWHU� LV IRXQG� $Q HUURU KDV
RFFXUUHG LQ OLQH QQQQ� �7KH ZRUG WKDW EHJLQV ZLWK ³�´ LV D UHVHUYHG
RQH �SDUDPHWHU�� 2QO\ GHILQHG SDUDPHWHUV FDQ EH XVHG��

����( ���� 8QNQRZQ LGHQWLILHU�
/LQH  QQQQ
(UURU &RGH  HHHH

7KLV LV D UHVHUYHG ZRUG WKDW LV QRW GHILQHG� $Q HUURU KDV RFFXUUHG LQ
OLQH QQQQ� 7KH ZRUG WKDW EHJLQV ZLWK ³B´ LV D UHVHUYHG ZRUG� 2QO\
GHILQHG SDUDPHWHUV FDQ EH XVHG��

����( ��[[ 6DPH SDUDPHWHU DSSHDUV DJDLQ�
/LQH  QQQQ
(UURU &RGH  HHHH

7KH VDPH SDUDPHWHU LV UHXVHG� $Q HUURU KDV RFFXUUHG LQ OLQH QQQQ�
�2QH SDUDPHWHU FDQ EH GHVFULEHG RQO\ RQFH LQ D VFULSW VWDWHPHQW��

����( ��[[ 5HTXLUHG SDUDPHWHU LV QRW IRXQG�
/LQH  QQQQ
(UURU &RGH  HHHH

$ UHTXLUHG SDUDPHWHU FDQQRW EH IRXQG� $Q HUURU KDV RFFXUUHG LQ OLQH
QQQQ� �6HW WKH UHTXLUHG SDUDPHWHU WR WKH UHODWHG LQVWUXFWLRQ��

����( ��[[ 9DOXH W\SH PLVPDWFK�
/LQH  QQQQ
(UURU &RGH  HHHH

7KH YDOXH LQ WKH ULJKW VLGH FDQQRW EH FRQYHUWHG WR WKH GDWD LQ WKH OHIW
VLGH� $Q HUURU KDV RFFXUUHG LQ OLQH QQQQ� �7KLV HUURU RFFXUV ZKHQ WKH
GDWD W\SHV LQ WKH ULJKW VLGH DQG OHIW VLGH DUH GLIIHUHQW� WKH ULJKW VLGH
KDV DQ LQDSSURSULDWH YDOXH RU WKH FRQVWDQW YDOXHV LQ WKH ULJKW VLGH
H[FHHG WKH ODQJXDJH XVDJH UDQJH��
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Table C.16 HORC Scripting Error Codes (continued)

0HVVDJH

,'

,QWHUQDO

&RGH (UURU 0HVVDJH (UURU 'HVFULSWLRQ

����( �����

�����

����

,QWHUQDO HUURU�

(UURU &RGH  HHHH

$Q LQWHUQDO HUURU KDV RFFXUUHG LQ WKH SURJUDP� �5HERRW IRU UH�
RSHUDWLRQ� ,I WKH HUURU UHFXUV� UHLQVWDOO��

����( ���� 0LVPDWFK VFULSW W\SH�
(UURU &RGH  HHHH

7KH VFULSW W\SHV VSHFLILHG E\ WKH 6WDUW PDFUR DQG E\ WKH H[HFXWLRQ
HQYLURQPHQW ILOH DUH GLIIHUHQW� �&KHFN WKDW WKH\ PDWFK��

����( ���� 0LVPDWFK FRQWUROOHU QDPH�
(UURU &RGH  HHHH

7KH GHYLFH QDPHV VSHFLILHG E\ WKH 6WDUW PDFUR DQG E\ WKH H[HFXWLRQ
HQYLURQPHQW ILOH DUH GLIIHUHQW� �&KHFN WKDW WKH\ PDWFK��

����( ���� 3DUDPHWHU YDOXH HUURU ��'HY��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �'HY�RU �3RUW� �,G� �/XQ� SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��3ULRULW\��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �3ULRULW\ SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��)HQFH��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �)HQFH SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��6\QF��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �6\QF SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��6XV0RGH��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �6XV0RGH SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��6XV5HSRUW��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �6XV5HSRUW SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��'HO0RGH��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �'HO0RGH SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��2SW&IZ��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG�
�7KH ��SW&IZ SDUDPHWHU LI IRU +5& RQO\��

����( ���� 3DUDPHWHU YDOXH HUURU ��2SW6XV'IZ%ON��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �7KH ��SW6XV'IZEON
SDUDPHWHU LV IRU +5& RQO\��

����( ���� 3DUDPHWHU YDOXH HUURU ��5FX6Q��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �5FX6Q SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��5FX6VLG��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �5FX6VLG SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��5GHY��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �5GHY �RU �5SRUW� �5OLG� �5OXQ�SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��&RS\3DFH��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �&RS\3DFH SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��&RS\0RGH��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �&RS\0RGH SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��3DLU6WDWXV��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �3DLU6WDWXV SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��'HY$WWU��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �'HY$WWU SDUDPHWHU��
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Table C.16 HORC Scripting Error Codes (continued)

0HVVDJH

,'

,QWHUQDO

&RGH (UURU 0HVVDJH (UURU 'HVFULSWLRQ

����( ���� 3DUDPHWHU YDOXH HUURU ��2SW0VJ��
(UURU &RGH  HHHH

$ LQWHUQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH LQ
WKH �2SW0VJ SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��8QLW��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� ��8QLW SDUDPHWHU LV
UHVHUYHG IRU IXWXUH XVH� 'HOHWH WKLV SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��5FX6Q� �'HY��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �6HW WKH VDPH HOHPHQW
LQ WKH �5FX6Q SDUDPHWHU DV LQ WKH �'HY SDUDPHWHU RU VHW RQH
SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��5FX6VLG� �'HY��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �6HW WKH VDPH HOHPHQW
LQ WKH �5FX6VLG SDUDPHWHU DV LQ WKH �'HY SDUDPHWHU RU VHW RQH
SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��5GHY� �'HY��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �6HW WKH VDPH HOHPHQW
LQ WKH �5GHY�RU �5SRUW� �5LG� �5OXQ� SDUDPHWHU DV LQ WKH �'HY�RU
�3RUW� �,G� �/XQ� SDUDPHWHU RU VHW RQH SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��&RS\0RGH� �6\QF��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �6HW WKH VDPH QXPEHU
RI HOHPHQWV LQ WKH �&RS\0RGH SDUDPHWHU DQG LQ WKH �6\QF
SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��6XVRSW��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �6XVRSW SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��3RUW��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �3RUW SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��,G��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �,G SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��/XQ��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �/XQ SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��5SRUW��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �5SRUW SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��5LG��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �5LG SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��5OXQ��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �5OXQ SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��&7*��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �&7* SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��2SW(UU/Y��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �2SW(UU/Y SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��6XV5DQJH��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �6XV5DQJH SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��3HQG'DWD��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �3HQG'DWD SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��'HO5DQJH��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �'HO5DQJH SDUDPHWHU��
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Table C.16 HORC Scripting Error Codes (continued)

0HVVDJH

,'

,QWHUQDO

&RGH (UURU 0HVVDJH (UURU 'HVFULSWLRQ

����( ���� 3DUDPHWHU YDOXH HUURU ��2SW5VP5DQJH��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �2SW5VP5DQJH SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��6HTFKN��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �6HTFKN SDUDPHWHU��

����( ���� 3DUDPHWHU YDOXH HUURU ��7LPH6DYH��
(UURU &RGH  HHHH

$ IXQFWLRQDO PDFUR SDUDPHWHU HUURU LV IRXQG� �&KHFN WKH VHWWLQJ YDOXH
LQ WKH �7LPH6DYH SDUDPHWHU��

����( ���� ,OOHJDO FRPELQDWLRQ ��6\QF DQG
�2SW6XV'IZ%ON��
(UURU &RGH  HHHH

$ FRPELQDWLRQ RI D IXQFWLRQDO PDFUR SDUDPHWHU LV LOOHJDO� �+5& RQO\��

����( ���� ,OOHJDO FRPELQDWLRQ ��6\QF DQG �&7*��
(UURU &RGH  HHHH

$ FRPELQDWLRQ RI D IXQFWLRQDO PDFUR SDUDPHWHU LV LOOHJDO� �&KHFN WKH
VHWWLQJ YDOXH LQ WKH �6\QF DQG �&7* SDUDPHWHU��

����( ���� ,OOHJDO FRPELQDWLRQ ��2SW(UU/Y��
(UURU &RGH  HHHH

$ &RPELQDWLRQ RI D IXQFWLRQDO PDFUR SDUDPHWHU LV LOOHJDO� �&KHFN WKH
VHWWLQJ YDOXH LQ WKH �2SW(UU/Y SDUDPHWHU��

����( ���� �&7* QRW IRXQG�
(UURU &RGH  HHHH

�&7* SDUDPHWHU LV LQGLVSHQVDEOH IRU DV\QFKURQRXV SDLU FUHDWLRQ�
�$GG D SRVWVFULSW RI �&7* SDUDPHWHU WR WKH &UHDW+RUF3DLU IXQFWLRQDO
PDFUR��
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Index

9

9900 Remote Console PC, 10

A

Add C/T Group panel, 75
Add RCU panel, 61
Add SSID panel, 69
adding

consistency groups, 75
MCU, 53
pairs, 90–92
path to RCU, 68
RCU, 61
SSID to RCU, 69

address, link and logical (path parameters), 66
Async Option panel, 73
async options, 73

B

block size, 80

C

C/T (consistency time), 20
C/T (pairsplit-S async option), 106
C/T Group Option panel, 76
C/T Group Status panel, 77
cache

inflow control, 18
requirements for HORC, 31
size, 80

calling the Support Center, 129
CARE software solutions, 2
Change CU# panel, 53
channel demand, 80
channel extenders, 36–37
communication time out (RCU status), 124
components, 6–11
Concurrent Copy, 3, 19
configuring

async options, 73
MCU ports (RCP/LCP), 54
MCUs and RCUs for HORC, 40

consistency group, 9, 20–21
adding, 75
consistency time, 20
deleting, 78
deleting all pairs in group, 107
operations on groups, 21
options, 20, 75, 76
requirements, 31

resyncing, 104
status, 77

consistency status, 25
control units (CUs), 8
COPY (pair status), 23
copy mode, 13
copy pending timeout (group option), 75, 76
creating pairs, 90–92
CU image, 8

changing, 53
currency of S-VOLs, 118
current pending update data rate (async option), 74
CVS, 42

D

data migration using HORC, 108
database recovery, 116
DCR, 42
delete pair by force (pairsplit-S option), 106
delete range (async) (pairsplit-S option), 106
deleting

consistency group, 78
pairs, 107
path to RCU, 68
RCU, 72
SSID from RCU, 69

deleting (HORCA pair status), 22, 23
Deleting an RCU, 72
disaster recovery

currency of S-VOLs, 118
file/DB recovery, 116
host failover, 116
preparing for, 113

discontinuing HORC operations, 81
Display Filter (on Main Control panel), 51
drain (pairsplit-R option), 100

E

Edit Path panel, 67
Edit SSID panel, 69
entire volume (initial copy option), 93
error codes, 127

scripting, 163–68
error level (async) (pair option), 94
error trace file (scripting), 86
ESCON cables, directors, repeaters, 34–35
Extended Remote Copy (XRC), 3

F

failover, host, 11, 31, 116
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fence level (pair option), 94, 114
file recovery, 116
FlashAccess, 42

G

group
error level pair option, 94
pairresync option, 103
pairsplit-R option, 99
pairsplit-S option, 106

groups. See consistency group

H

hardware installation, 33
Hitachi Data Systems Support Center, 129
Hitachi GRAPH-Track, 46
Hitachi Multiplatform Backup/Restore (HMBR), 2
Hitachi Multi-RAID Coupling Feature (HMRCF). See

ShadowImage
Hitachi Online Data Migration (HODM), 42
Hitachi Open Multi-RAID Coupling Feature

(HOMRCF). See ShadowImage
HODM, 42, 59, 108
HORC

components, 6–11
copy modes, 13
data migration, 108
disaster recovery, 113–21
discontinuing HORC operations, 81
initial copy options, 93
monitoring remote I/Os, 56
optimizing operations, 79
overview, 1
pair options, 94
pair status, 22
preparing for pair operations, 89
remote copy connections, 34–35
remote copy operations, 12
requirements and restrictions, 30
sharing volumes with ShadowImage, 43–45
special write command, 12

HORC Async
analyzing consistency of S-VOLs, 119
control operations, 73–78
cylinder bitmaps, 27
pair options, 94
pairresync options, 103
pairsplit-R options, 99
pairsplit-S options, 106
performance impact, 79
point-in-time copy, 109
recordset operations, 16–19
sidefile threshold, 74
suspended pairs, 27

troubleshooting, 126
update copy operation, 13
write operations during, 14

HORC error codes, 127
HORC Main Control panel, 48
HORC pair, 8

creating (paircreate), 90
deleting (pairsplit-S), 107
options, 94
resuming (pairresync), 102
resyncing, 104
splitting (pairsplit-R), 98
status, 22
viewing status (pairdisplay), 95

HORC Sync
performance impact, 79
update copy operation, 13
write operations during, 14

host failover software, 11, 31, 116

I

I/O time-stamp, 16
initial copy

operation, 12
options, 93
pace (pair option), 94

initialization failed (RCU status), 124
installation

hardware, 33
requirements, 29
software, 38

invalid port (RCU status), 124

L

LCP. See local control port
LDEV Operation panel, 52
LDEV pair. See HORC pair
link address (path parameter), 66
local control port (LCP), 10, 54
logical address (path parameter), 66
logical path. See path
logical unit, 30
LU, 30
LUN Security, 42

M

macro trace file (scripting), 85
maximum initial copy activity (RCU option), 63
MCU

adding, 53
configuring RCP/LCP, 54
operations, 53–59
powering off/on, 110–11

migration using HORC, 108
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minimum paths (RCU option), 63
modes

for HRC (and HXRC), 7
Monitoring Parameter panel, 57
monitoring remote copy activities, 56

N

never (fence level), 114
none (initial copy option), 93
NVS requirement for HORC, 31

O

Open panel (scripting), 84
optimizing HORC operations, 79
Option Product panel, 39
options

initial copy, 93
pair, 94
pairresync, 103
pairsplit-R, 99

P

PAIR (pair status), 23
Pair List (Paircreate) panel, 91
Pair List (Pairresync) panel, 102
Pair List (Pairsplit-r) panel, 98
Pair List (Pairsplit-S) panel, 105
Pair Option panel, 90
pair options, 94
pair status, 22

COPY, 23
deleting, 23
deleting (HORCA), 22
PAIR, 23
PDUB, 23
PSUE, 23
PSUE/PSUS, 24
PSUS, 23
SMPL, 23
suspending, 23
suspending (HORCA), 22
troubleshooting, 125

Paircreate panel, 90
Pairdisplay panel, 95, 97
Pairresync Option panel, 103
pairresync options, 103
Pairsplit-R Option panel, 99
pairsplit-R options, 99
Pairsplit-S Option panel, 106
path

adding, 68
adequate number of, 80
deleting, 68

parameters, 64–66
status descriptions, 71
troubleshooting, 124

Path Parameter panel, 66
Path/SSID Edit panel, 67
PDUB (HORC LUSE pair status), 23
pending update (async) (pairsplit-R option), 100
pinned track, 133
point-in-time copy, 109
Port Change panel, 54
ports, 10
powering off/on HORC components, 110
priority (initial copy option), 93
PSUE (pair status), 23
PSUS (pair status), 23
purge (pairsplit-R option), 100
P-VOL

fence level, 94, 114
pinned track, 133
read/write operations to, 14

R

RCP. See remote control port
RCU

adding, 61
adding path, 68
adding SSID, 69
deleting, 72
deleting path, 68
deleting SSID, 69
operations, 60–72
options, 63
path parameters, 64–66
path status, 71
powering off/on, 110–11
viewing status, 70

RCU Option panel, 63
RCU ready timeout (group option), 20, 75, 76
RCU Status panel, 70
read and write I/O operations, 14
recordset operations, 16–19
Remote Console PC, 10
remote control port (RCP), 10, 54
remote copy connections, 9, 34–35
Remote Copy Monitoring panel, 56
remote copy operations

initial copy, 12
update copy, 13

remote I/O (RIO) operation, 16, 56
resource shortage (MCU/RCU) (RCU status), 124
result value (scripting), 157
resume range (async) (pairresync option), 103
resyncing pairs, 104
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S

Script Monitor panel, 82, 84
scripting, 82, 135–68

ChangeHorcPair command, 148
components, 137
CreateHorcPair command, 140
DeleteHorcPair command, 142
error codes, 163–68
functional macro commands, 135
GetHorcStatus command, 149
identification name statements, 156–59
internal macro commands, 136, 152–55, 152
optional script parameters, 160–62
parameter restrictions, 138
result value, 157
ResumeHorcPair command, 146
SelectHorcDevice command, 150
StartHorcPair command, 149
SuspendHorcPair command, 144
symbols, 138
syntax description, 137
troubleshooting, 163–68

Select Logical Device panel, 57
Select Monitoring Data panel, 58
sequential write operations, 80
serial interface ports, 10
serial number mismatch (RCU status), 124
service call, 129
service information message (SIM), 128
ShadowImage, 2, 43–45
shared HORC/ShadowImage volume, 43–45
sidefile threshold, 19, 74
SIMs, 128
SMPL (pair status), 23
SNMP trap, 22, 128
SSID, adding/deleting for RCU, 69
starting HORC operations, 40
status. See pair status or path status
subsystems, powering off/on, 110–11
Support Center, 129
suspend kind (pairsplit-R option), 99
suspend range (async) (pairsplit-R option), 99
suspend type, 24, 26, 125
suspending (HORCA pair status), 22, 23
S-VOL

analyzing currency of, 118
pinned track, 133
write option, 15

S-VOL data (fence level), 114
S-VOL status (fence level), 114
S-VOL write enable (pairsplit-R option), 99
system requirements, 29

T

technical support, 129
timeout

copy pending, 75, 76
RCU ready, 20, 75, 76

time-stamp, 16
troubleshooting

general, 123
HORCA suspension conditions, 126
RCU path status, 124
scripting, 163–68
suspended pairs, 125

U

UltraNet Storage Director, 36–37
update copy operation, 13

V

Virtual LUN (VLUN), 42
Volume List (on Main Control panel), 50
volume pair. See HORC pair

W

WordPad panel (scripting), 85
write-intensive workloads, 80

X

XRC, 3
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