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Preface

The Hitachi Lightning 9900™ Dynamic Optimizer (HIHSM) User’s Guide describes and
provides instructions for using the Hitachi Internal Hierarchical Storage Manager (HIHSM)
remote console software to configure and perform Dynamic Optimizer operations on the
Hitachi Lightning 9900™ RAID storage subsystem. This user’s guide assumes that:

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

� the user 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 Microsoft® Windows® 95/98/NT operating systems (e.g.,
opening, closing, minimizing, and restoring windows; using the keyboard and mouse to
navigate on screen and select objects).

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

Note: The use of Dynamic Optimizer, the HIHSM software, and all other Hitachi Data Systems
products is governed by the terms of your license agreement(s) with Hitachi Data Systems.
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Chapter 1 Overview of Dynamic Optimizer and HIHSM

1.1 Dynamic Optimizer

The Dynamic Optimizer feature of the Hitachi Lightning 9900™ RAID subsystem enables you
to optimize your data storage and retrieval on the 9900 subsystem. Dynamic Optimizer
analyzes detailed information on the usage of 9900 subsystem resources and tunes the 9900
automatically by migrating logical volumes within the subsystem according to detailed user-
specified parameters. Dynamic Optimizer tuning operations can be used to resolve bottlenecks
of activity and optimize volume allocation. Dynamic Optimizer operations are completely
nondisruptive; the data being migrated can remain online to all hosts for read and write I/O
operations throughout the entire volume migration process. Dynamic Optimizer also supports
manual volume migration operations and can estimate performance improvements prior to
migration to assist you in tuning the 9900 subsystem for your operational environment.

Dynamic Optimizer provides the following major benefits for the user:

� Load balancing of subsystem resources. Balancing resource utilization can significantly
improve 9900 subsystem performance. The data provided by Dynamic Optimizer enables
you to optimize several areas of performance, including front-end and back-end processor
usage as well as the allocation of logical volumes to physical drives and RAID level.

� Optimizing disk drive access patterns. Dynamic Optimizer collects and analyzes
detailed information on disk drive access patterns and can migrate volumes to optimize
host access to the data stored on the 9900 subsystem. For example, RAID-1 technology
may provide better performance than RAID-5 under certain operational conditions, and
one disk drive type may provide better performance than another for certain types of
access. The Dynamic Optimizer feature enables you to fine-tune the logical volume
allocation of the 9900 subsystem to optimize host access to data.

The 9900 subsystem supports both RAID-1 and RAID-5 technologies as well as an intermix of
RAID-1 and RAID-5 parity groups. The 9900 subsystem also supports several types of hard
disk drives (HDDs) and allows an intermix of HDD types within each array domain to provide
maximum flexibility in configuration. Dynamic Optimizer operations take into account the
RAID level and physical HDD performance of each parity group, enabling reallocation of
logical volumes and optimization with respect to both RAID level and HDD type. The proper
combination of RAID level and HDD type for the logical volumes can significantly improve
9900 subsystem performance for the user’s environment.

In addition to RAID level and HDD type, Dynamic Optimizer bases its 9900 tuning plans on
logical device usage, back-end path usage, and disk drive access patterns. Dynamic Optimizer
also applies detailed user-specified criteria to plan and perform 9900 performance tuning. For
example, Dynamic Optimizer allows you to specify the maximum disk utilization for each
class of installed HDD, select the range of 9900 performance data to be analyzed, exclude
specific parity groups from internal migration operations, schedule the automatic migration
operations, and limit the time and performance impact of the migration operations.
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1.2 HIHSM Remote Console Software

The licensed Hitachi Internal Hierarchical Storage Manager (HIHSM) software for the 9900
Remote Console PC allows you to configure and perform Dynamic Optimizer operations on
the 9900 subsystem. The 9900 Remote Console PC is attached to and communicates directly
with the 9900 subsystems via the 9900-internal LAN. For further information on the 9900
Remote Console PC, please refer to the 9900 Remote Console User’s Guide.

The HIHSM software functions include:

� Monitoring. The HIHSM monitor function monitors, collects, and displays usage statistics
for various 9900 subsystem resources, including parity groups, logical volumes, and front-
end and back-end microprocessors.

� Estimating. The HIHSM estimate function calculates the expected usage of the source and
target parity groups after a proposed volume migration. The estimate function uses the
subsystem usage data collected by the monitor function in addition to the HDD
performance characteristics and RAID level to estimate expected usage rates. Both the
auto migration and manual migration functions use these estimated values to verify
proposed migrations.

� Auto migration. The HIHSM auto migration function analyzes monitor data and creates
and executes migration plans automatically based on user-specified parameters. HIHSM
allows you to schedule the auto migration operations, select the monitor data to be
analyzed, and specify the maximum time and maximum performance impact of the auto
migration operations. The HIHSM software displays a detailed log of auto migration
activities.

� Manual migration. The HIHSM manual migration function allows you to select and
migrate logical volumes within the 9900 subsystem. The manual migration function
displays the estimated results of your proposed migration operations, enabling you to
verify expected performance improvements prior to actual migration. The HIHSM
software displays a detailed log of manual migration operations.

� Reserving volumes. The HIHSM reserve volume function allows you to select and reserve
the desired target volumes for auto and manual migration operations. The reserve volume
function provides an additional level of user control over Dynamic Optimizer operations.

� Data graphing. The HIHSM GraphTool data graphing software allows you to extract the
HIHSM monitor data from the export file and graph the data in several data plotting
formats. GraphTool allows you to perform your own analysis of the 9900 hardware usage
data to identify workload characteristics, peaks and trends in usage, and bottlenecks of
front-end and back-end activity.

Note: The use of the HIHSM software and all Hitachi Data Systems products is governed by
the terms of your license agreement(s) with Hitachi Data Systems.
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Chapter 2 Overview of Dynamic Optimizer Operations

Dynamic Optimizer tuning operations are configured and performed using the licensed
HIHSM software on the 9900 Remote Console PC. The HIHSM software allows you to
monitor the usage of 9900 subsystem resources and plan and perform subsystem-internal
volume migration operations to optimize subsystem performance. HIHSM provides both
automatic and manual volume migration capabilities. For automatic migration, the volumes to
be migrated are selected according to user-specified parameters, and the volume migration
operations are performed automatically according to the user-specified schedule. For manual
migration, HIHSM displays the expected results of user-proposed migration operations, and
performs user-specified volume migration operations immediately upon request.

2.1 Components

The 9900 subsystem components which are involved in Dynamic Optimizer operations are:

� HIHSM remote console software (see section 2.1.1),

� Channel processors (CHPs) (see section 2.1.2),

� Disk processors (DKPs) (see section 2.1.3),

� Data recovery and regeneration processors (DRRs) (see section 2.1.4),

� Access paths (adapter-CSW, CSW-cache, and adapter-SM) (see section 2.1.5),

� Logical volumes (see section 2.1.6),

� Parity groups (see section 2.1.7), and

� Hard disk drives (HDDs) (see section 2.1.8).

2.1.1 HIHSM Remote Console Software

The HIHSM remote console software enables you to perform Dynamic Optimizer operations
on the 9900 subsystems attached to the Remote Console PC. The 9900 Remote Console PC is
attached to the 9900 subsystem(s) via the 9900-internal LAN and communicates directly with
the 9900 service processor (SVP). For further information on the 9900 Remote Console PC,
please refer to the 9900 Remote Console User’s Guide.

Note: The HIHSM software will not function on a 9900 subsystem which does not have the
Dynamic Optimizer feature installed and enabled.

2.1.2 Channel Processors (CHPs)

The CHPs are the microprocessors on the client-host interface processor (CHIP) boards which
process the channel commands from the hosts and manage host access to cache. The 9900 can
be configured to provide up to 32 CHPs. The HIHSM software monitors and displays the
usage of all CHPs.
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2.1.3 Disk Processors (DKPs)

The DKPs are the microprocessors on the array control processor (ACP) boards which control
the transfer of data between the disk drives and cache. The 9900 subsystem can be configured
to provide up to 32 DKPs. The HIHSM software monitors and displays the usage of all DKPs.

2.1.4 Data Recovery and Regeneration Processors (DRRs)

The DRRs are the microprocessors, also located on the ACPs, which are used to generate
parity data for RAID-5 parity groups. The DRR uses “old data + new data +old parity” to
generate new parity. The HIHSM software monitors and displays the usage of all DRRs.

2.1.5 Access Paths (Adapter-CSW, CSW-Cache, and Adapter-SM)

The 9900 subsystem utilizes cache path switches (CSWs) having a cache memory arbiter
(CARB). Each CHP, DKP, and cache element is attached to the CSWs, and the CSWs are used
simultaneously for both data and command functions. This architecture is called the
hierarchical star net interface. The hierarchical star net (HSN) interface, unlike the bus
interface on the 7700E subsystem, provides overall access reliability in case of a failure
anywhere in the subsystem. Because of the new HSN architecture, the failure of one or two
CHPs/DKPs will not bring the entire subsystem down. All data stored on the 9900 subsystem
is moved to and from cache via the CSWs; there is no direct movement of data between CHPs
and DKPs. The HIHSM software monitors and displays the usage of all 9900 access paths
between CHP/DKP and CSW, between CSW and cache, and between CHP/DKP and shared
memory (SM).

2.1.6 Logical Volumes

The 9900 subsystem supports a maximum of 4,096 logical volumes (256 volumes per logical
control unit (CU) image). The number of logical volumes per parity group depends on the
HDD type, RAID level, and device emulation type (e.g., 3390-3R, OPEN-9) of the parity
group. Each logical volume is uniquely identified by its three-digit logical device (LDEV) ID,
which consists of the logical CU image number (0, 1, 2…F) and device number (00-FF
hexadecimal). The HIHSM software monitors and displays the usage of all logical volumes.

2.1.7 Parity Groups

A parity group, also called an array group, is a group of hard disk drives (HDDs) which forms
the basic unit of storage for the 9900 subsystem. All HDDs in a parity group must have the
same physical capacity. Each parity group is attached to both ACPs of an ACP pair, enabling
all HDDs in the group to be accessed simultaneously by the ACP pair. (Each ACP pair
contains four DKPs.) The 9900 supports both RAID-1 and RAID-5 parity groups. A RAID-1
parity group consists of two pairs of HDDs in a mirrored configuration. A RAID-5 parity
group consists of four HDDs. Figure 2.1 shows a RAID-5 parity group consisting of four
18-GB HDDs and the RAID data striping across the HDDs. The HIHSM software monitors
and displays the usage of all parity groups.
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Figure 2.1 RAID-5 Parity Group and Data Striping

2.1.8 Hard Disk Drives (HDDs)

The 9900 HDDs are designed for the large enterprise-systems market and meet the most
demanding specifications. Disk drives of varying capacities can be attached to the same ACP
pair, but all drives in a parity group must have the same capacity. The 9900 automatically
detects and corrects disk errors and invokes dynamic sparing if needed. For both RAID-1 and
RAID-5 parity groups, a spare disk can back up any other disk of the same capacity anywhere
in the subsystem.

The 9900 HDD types are ordered according to level of performance, as shown in Table 2.1.
For each 9900 subsystem, the HIHSM software classifies the installed HDD with the highest
performance as Class A, the installed HDD with the next highest performance as Class B, and
so on, with one class for each installed HDD type. Figure 2.2 shows two examples of HIHSM
class assignments for installed HDDs.

Table 2.1 HDD Types versus Performance
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Figure 2.2 Examples of Class Assignments for Installed HDD Types
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2.2 Volume Migration Operation

The HIHSM volume migration operation consists of two steps:

� Copy the data on the HIHSM source volume to the HIHSM target volume (see Figure 2.3).

� Transfer host access to the target volume to complete the migration (see Figure 2.4).

The HIHSM source volume can be online to all hosts during the migration operation, and the
HIHSM target volume is reserved prior to migration to prevent host access during migration.
The HIHSM copy operation copies the entire contents of the source volume to the target
volume cylinder by cylinder (24 tracks at a time, not including the diagnostic and unassigned
alternate tracks). If the source volume is updated by write I/Os during the HIHSM copy
operation, the 9900 keeps track of the updates on a cylinder map of the source volume, and
performs additional copy operations after the HIHSM copy operation is complete to duplicate
the updates at the target volume. When the volumes are fully synchronized (no differential data
on the source volume), the 9900 subsystem completes the migration operation by redirecting
host access to the target volume.

HIHSM
Source
Volume

HIHSM
Target
Volume

Hosts cannot access device.Hosts can access device.

COPY

(24 tracks
at a time)

LDEV ID = 0x123 LDEV ID = 0x321

Reserved

Figure 2.3 During a HIHSM Volume Migration Operation

HIHSM
Source
Volume

HIHSM
Target
Volume

Hosts cannot access device.Hosts can access device.

LDEV ID = 0x123 LDEV ID = 0x321 Reserved

Figure 2.4 After a HIHSM Volume Migration Operation
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2.3 Requirements and Restrictions

The requirements and restrictions for performing Dynamic Optimizer operations are:

� Logical volumes. The Dynamic Optimizer source and target volumes must be specified by
LDEV ID, not VOLSER or port/TID/LUN. The Dynamic Optimizer source and target
volumes must be within the same 9900 subsystem and have the same device emulation
type and same size. Dynamic Optimizer does not support the following logical volumes:

– Multiplatform volumes (e.g., 3390-3A/B/C, 3380-KA/B/C).

– Volumes which are set as command devices (devices reserved for use by the host).

– Volumes which are assigned to Hitachi ShadowImage (HMRCF/HOMRCF), Hitachi
Remote Copy (HRC/HORC), or Hitachi Online Data Migration (HODM) pairs.
Caution: If you delete an HRC/HORC pair from the RCU, or split a ShadowImage pair,
the HIHSM software will display this simplex volume as available for migration.

– Volumes which are reserved for ShadowImage operations.

– Volumes which have FlashAccess (also called DCR) data stored in cache.

– Volumes which are in an abnormal or inaccessible condition (e.g., pinned track,
fenced).

� Target volumes. Target volumes must be reserved prior to migration. The HIHSM remote
console software allows you to reserve volumes as HIHSM target volumes.

– Hosts cannot access HIHSM-reserved volumes.

– Logical Unit Size Expansion (LUSE) volumes cannot be reserved as target volumes.

– The target volume must be the same size and emulation type as the source volume.

� LUSE source volumes. If you want to specify a LUSE source volume for migration, you
can specify individual LDEVs within the LUSE volume (e.g., the LDEVs with high access
rates), and HIHSM will migrate only the specified LDEVs of the LUSE volume. If desired,
you can also specify all LDEVs of the LUSE volume to relocate the entire volume. In this
case, you must make sure that the required number of reserved target LDEVs is available.

� Number of volumes:

– The maximum number of HIHSM copy operations that can be requested at the same
time is 36.

– The maximum number of HIHSM copy operations plus ShadowImage pairs (HMRCF/
HOMRCF) is 1024.

� Auto migration plan.  HIHSM will not be able to make an auto migration plan when:

– HIHSM cannot estimate the usage rate for all migrated parity groups. The estimate
function calculates the expected results of a proposed volume migration based on the
9900 monitor data. If any condition prevents HIHSM from estimating an expected
usage rate (e.g., invalid monitor data), HIHSM will not be able to make the plan.

– The estimated usage rate of any migrated parity group is over the maximum rate. If
any estimated usage rate is over the limit, HIHSM will not be able to make the plan.

� 9900 maintenance. Do not perform HIHSM migration operations during subsystem
maintenance activities (e.g., cache or drive installation, replacement, or deinstallation).
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2.4 Monitoring Subsystem Usage

HIHSM monitoring provides the detailed subsystem usage information which the auto
migration function analyzes to determine whether any resources are overloaded or unbalanced.
The HIHSM remote console software allows you to configure, start, and stop HIHSM
monitoring and select the monitor data term (range of data) to be displayed on screen and used
in analyses. The HIHSM GraphTool software allows you to extract the monitor data from the
export file and graph this statistical information in several data plotting formats.

HIHSM monitor data is collected twice per day automatically as requested by the user (four
data samples per hour). The 9900 SVP stores the last three months (90 days) of HIHSM
monitor data on its hard disk drive. When the HIHSM monitor data is more than three months
old, the oldest HIHSM data is overwritten by the new HIHSM data, ensuring that current
HIHSM monitor data is always available. Note: The user is responsible for exporting HIHSM
monitor data as needed to save old HIHSM data before it is overwritten.

The HIHSM monitor function collects and displays the following 9900 subsystem usage data:

� Parity group usage: The HIHSM Main panel (see section 4.5.1) displays the average and
maximum usage of each parity group. The parity group usage value is the sum of the
logical volume usage values for all volumes in the parity group.

If HIHSM monitoring shows overall high parity group usage, you should consider
installing additional HDDs and then using HIHSM to migrate the high-usage volumes to
the new parity groups. If HIHSM monitoring shows that parity group usage is not
balanced, you can use HIHSM to migrate volumes from high-usage parity groups to low-
usage parity groups.

� Logical volume usage: The Volume List panel (see section 4.5.2) displays the average and
maximum usage, including sequential and random access, of each logical volume in a
parity group. The logical volume usage is the time in use (sequential and random access)
of the physical drives of each logical volume, averaged by the number of physical drives in
the parity group.

If HIHSM monitoring shows overall high logical volume usage, you should consider
installing additional hardware (e.g., HDDs, ACP pairs, cache). If HIHSM monitoring
shows that volume usage is not balanced, you can use HIHSM to migrate high-usage
volumes to higher HDD classes and/or to lower-usage parity groups.

� CHP usage: The Usage panel (see section 4.5.3) displays the average and maximum usage
of each CHP.

If HIHSM monitoring shows overall high CHP usage, you should consider installing
additional CHPs (CHIP pairs). If HIHSM monitoring shows that CHP usage is not
balanced, you should consider reconnecting the channel paths connected to the overloaded
CHPs to a different CHIP pair which contains lower-usage CHPs. HIHSM migration
operations do not address and will not improve CHP usage.
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� DKP usage: The Usage panel displays the average and maximum usage of each DKP.

If HIHSM monitoring shows overall high DKP usage, you should consider installing
additional HDDs and/or ACP pairs, and then using HIHSM to migrate the high-write-
usage volumes (especially sequential writes) to the new parity groups. If HIHSM
monitoring shows that DKP usage is not balanced, you can use HIHSM to migrate logical
volumes from high-usage ACP pairs to low-usage ACP pairs. (Each ACP pair contains
four DKPs.)

Note: HIHSM cannot estimate DKP usage. Only use HIHSM migration for obvious cases
of high or unbalanced DKP usage. HIHSM migration may not provide any performance
improvement for cases in which DKP usage values vary only slightly, or for cases in
which overall DRR usage values are relatively high.

� DRR usage: The Usage panel displays the average and maximum usage of each DRR.

If HIHSM monitoring shows overall high DRR usage, this can indicate high write penalty.
Please consult your Hitachi Data Systems representative about high write penalty
conditions. If HIHSM monitoring shows that DRR usage is not balanced, you should
consider relocating volumes using HIHSM to balance DRR usage within the subsystem.

� Access path usage: The Usage panel displays the average and maximum usage of each
access path (adapter-CSW, CSW-cache, and adapter-SM) for the specified monitor term.

HIHSM monitoring displays access path usage information, but since the access paths are
used simultaneously by all 9900 CHPs and DKPs, HIHSM volume migration operations
do not address and will not improve access path usage. Please contact your Hitachi Data
Systems representative if you have questions about your 9900 access path usage data.

� Write pending rate: The Usage panel displays the average and maximum write-pending
rate for the specified monitor term.

Note: HIHSM migration should be performed only when you can expect a large improvement
in subsystem performance. HIHSM migration may not provide significant improvement for
cases in which parity group or volume usage varies only slightly, or for cases in which overall
DKP or DRR usage is relatively high. Also keep in mind that subsystem tuning operations can
improve performance in one area while at the same time decreasing performance in another.
For example, let’s say that parity groups A and B have average usage values of 20% and 90%,
respectively. HIHSM estimates that if one logical volume is migrated from parity group B to
parity group A, the usage values will become 55% and 55%. If you perform this migration
operation, the I/O response time for parity group B will probably decrease, and the I/O
response time for parity group A may increase, while the overall throughput may increase or
decrease.

Caution: When an error condition exists in the 9900 subsystem, resource usage can increase or
become unbalanced. Do not use 9900 monitor data collected during an error condition as the
basis for planning HIHSM migration operations.
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2.5 Estimating Usage Rates

The HIHSM software automatically estimates the expected usage rates for the source and
target parity groups for each proposed migration operation. The estimate function calculates
the expected results of a proposed volume migration based on the 9900 monitor data collected
during the user-specified monitor data term. The HIHSM estimate function takes the RAID
level and HDD type into account when estimating expected usage rates (RAID-1 and RAID-5
have different access characteristics).

The HIHSM estimate function is a critical component of the HIHSM auto migration function.
The estimate function calculates the expected parity group usage for both the source and target
parity groups, and the auto migration function uses these estimated values to verify proposed
migrations. If any condition prevents HIHSM from estimating an expected usage rate (e.g.,
invalid monitor data), the HIHSM auto migration function will not be able to make the plan.

For manual migration operations, when you select the source volume for a manual migration,
HIHSM displays the expected usage rates for the source parity group, so that you can see the
predicted effect of migrating the selected volume out of its group. When you select the target
volume for a manual migration, HIHSM displays the expected usage rates for the target parity
group, so that you can see the predicted effect of adding the selected source volume to the
selected parity group.

Note: HIHSM does not estimate processor or access path usage. HIHSM migration operations
can be used to improve DKP and DRR usage, but do not address CHP or access path usage.
Please refer to section 2.4 for further information on interpreting the CHP, DKP, DRR, and
access path usage data.
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2.6 Automatic Migration Operations

The HIHSM auto migration function performs volume migration automatically based on user-
specified parameters and is intended to function as the primary tuning method for the 9900
subsystem. HIHSM gives you full control over the auto migration function, enabling you to
specify the parameters and schedule for all auto migration operations. HIHSM also enables
you to limit the impact of auto migration on subsystem performance by specifying both usage
and time limits for the auto migration operations.

HIHSM auto migration operations are based on the following three major parameters:

� Hierarchy of parity groups. HIHSM arranges the parity groups in the 9900 subsystem in
a hierarchy, or ordering, based on HDD type. HIHSM assigns each parity group to a class
based on the performance of its HDD type, and the classes are ordered from highest
performance drive (class A) to lowest performance drive (class B-C or higher depending
on the number of HDD types available). The HIHSM auto migration function uses this
hierarchy to identify target volumes for auto migration operations.

The HIHSM auto migration function also allows users to specify “fixed” parity groups
which are to be excluded from auto migration operations. HIHSM will not migrate any
volumes into or out of fixed parity groups.

� Maximum disk usage. The HIHSM auto migration function allows you to specify the
maximum disk usage rate for each HDD class in the 9900 subsystem, and then uses these
limits to identify source volumes for auto migration operations. The HIHSM auto
migration function uses only the disk usage data to identify source volumes. Processor and
access path usage data are not used by the auto migration function. For information on
evaluating processor and access path usage data, please refer to section 2.4.

You must identify and specify the appropriate disk usage limits for your operational
environment. When you use the same maximum disk usage rate for all HDD classes, the
performance of the HDD is the only factor used in determining auto migration plans.
When you specify different usage limits for the HDD classes, you can bias the auto
migration function to favor (or avoid) certain HDD types. The migration of high-usage
volumes to higher HDD classes is expected to significantly improve host access to the
volumes, which in itself can also have a large effect on subsystem performance.

The HIHSM auto migration function also allows you to specify the maximum disk usage
rate during auto migration operations, so that you can control the impact of HIHSM copy
operations on subsystem performance. If the usage of the source or target parity group
exceeds the specified limit during migration, HIHSM aborts that auto migration operation.

� Monitor data term.  The HIHSM auto migration function uses the disk usage data
collected during the user-specified monitor data term to make auto migration plans.
Note: HIHSM will not use any monitor data collected before the last volume migration.
This eliminates the possibility of auto migration plans being based on invalid data.

Note: Do not perform manual migration operations while the auto migration function is active.
Always turn off the auto migration function and delete all existing auto migration plans before
performing manual migration.
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Storage management by maximum disk usage. The HIHSM auto migration function allows
you to specify the maximum usage rate for each HDD class in the 9900 subsystem. When a
parity group exceeds this limit, the auto migration function makes a plan to migrate one or
more volumes in this parity group to another parity group in a higher HDD class (see Figure
2.5). This storage tuning method addresses and can eliminate bottlenecks of disk drive activity
and also provides load balancing of disk drive usage. HIHSM uses the estimated usage rates to
verify each proposed auto migration, and will not perform a migration plan which might result
in a target parity group exceeding the user-specified maximum disk usage rate.

Note: The default maximum usage values are rough estimates only and may not provide the
best results. The user should specify the appropriate values for their operational environment.

Disk
Usage

Rate

Max. rate

High Medium Low

HDD Performance

Figure 2.5 Migrating to Improve Disk Usage

Selecting source volumes. As shown in Figure 2.5, the HIHSM auto migration function
identifies parity groups which exceed the user-specified usage limit, and then migrates the
high-usage volumes to parity groups in higher HDD classes. When the parity groups in the
highest HDD classes start to run out of reserved (empty) volumes, HIHSM automatically
migrates low-usage volumes from higher HDD class groups to lower HDD class groups to
maintain available reserve volumes (see Figure 2.6).

Parity group

Parity group

Parity group

Parity group

Parity group

Parity group

Migrating high-
usage volumes
to parity groups
in higher HDD
classes.

Migrating low-
usage volumes
to parity groups

in lower HDD
classes.

Figure 2.6 Keeping Reserve Volumes Available
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Auto migration process. The HIHSM auto migration function performs the following process
according to the user-specified schedule:

1. Analyze monitor data. You specify the monitor data term to be analyzed.

2. Make auto migration plan. You can view, modify, and cancel auto migration plans.

3. Perform auto migration plan. You specify when the auto migration plan is executed.

4. Analyze monitor data to confirm tuning results.

Figure 2.7 shows two examples of the auto migration process. In the first example, HIHSM
uses the monitor data collected every day between 09:00 and 12:00 hours to make an auto
migration plan, and executes the auto migration plan every day at 00:00 hours. In the second
example, HIHSM uses the monitor data collected on every Tuesday between 17:30 and 22:00
hours to make an auto migration plan, and executes the plan at 23:00 hours. Figure 2.8 shows
an example of the user modifying the auto migration plan.

3:003:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00
User-specified auto
migration time.

User-specified monitor data
term for auto migration plan.

Analyze this data
and make a plan.

Example 2

Sun Mon Tue Tue

Example 1 Execute plan.

User-specified monitor data
term for auto migration plan.

Analyze this data
and make a plan.

Execute plan.

User-specified auto
migration time.

Make a new
plan.

Execute plan.

17:30 - 22:00 23:00 17:30 - 22:00 23:00

......

Figure 2.7 Making and Executing Auto Migration Plans

3:003:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00
User-specified auto
migration time.

User-specified monitor data
term for auto migration plan.

Analyze this data
and make a plan.

Execute plan.User makes
a new plan.

Figure 2.8 Modifying Auto Migration Plans
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2.7 Manual Migration Operations

The HIHSM manual migration function enables you to take full control of Dynamic Optimizer
tuning operations. Before performing manual migration operations, you can estimate the
changes from the monitored information of your manual volume migrations and then
determine the source and target volumes (i.e., make migration plans). Using HIHSM manual
migration operations, you can fine-tune the 9900 subsystem to optimize parity group, volume,
and back-end processor usage (DKPs, DRRs) for your operational environment.

While HIHSM auto migration operations are based on disk usage and hierarchy of parity
groups, you can use manual migration operations to address back-end processor usage (DKPs
and DRRs) as well as volume and parity group usage. If HIHSM monitoring shows high or
unbalanced processor usage, you can use manual migration operations to tune the processor
performance of the 9900 subsystem. Please refer to section 2.4 for further information on
interpreting processor usage data and addressing overloaded/unbalanced processor resources.

2.8 GraphTool Software

The HIHSM GraphTool software enables you to extract the 9900 monitor data from the
artlog.lzh export file (see section 4.4) and graph this statistical information in several data
plotting formats. These graphical representations of 9900 monitor data enable you to identify
workload characteristics and highlight key information about 9900 subsystem usage such as
peaks and trends. Table 2.2 lists the types of data graphs provided by GraphTool. The
GraphTool software is included as part of the HIHSM software product.

Table 2.2 Data Graphs

1DPH &RQWHQW

&+$ 3URFHVVRU &+3 XVDJH
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'55 '55 XVDJH
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'LVN �3DULW\ *URXS� 3DULW\ JURXS XVDJH

'LVN �9ROXPH� /'(9 XVDJH IRU WKH VSHFLILHG SDULW\ JURXS

For instructions on installing and using the HIHSM GraphTool software, please see Chapter 5.
GraphTool allows you to perform the following operations:

� Extract the data files from the compressed monitor data export files (artlog.lzh),

� Select the desired data file (9900 subsystem and month) to graph,

� Select the desired monitor data term (range of monitor data) to graph,

� Select the desired type of graph (i.e., plotting method), and

� View the specified monitor data on the specified graph.
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Chapter 3 Installation Requirements and Procedures

3.1 System Requirements

Dynamic Optimizer operations involve the 9900 subsystem(s) and the licensed HIHSM remote
console software. The system requirements for Dynamic Optimizer are:

� 9900 Remote Console PC. The 9900 Remote Console PC can be attached to multiple
9900 subsystems via the 9900-internal LAN. Please refer to the 9900 Remote Console
User’s Guide for instructions on installing and using the 9900 Remote Console PC and
Remote Console Main (RMCMAIN) software.

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

� RMCMAIN and DKCMAIN license keys for HIHSM.  The HIHSM remote console
software is installed using the HIHSM RMCMAIN license key. You must have a separate
HIHSM DKCMAIN  license key for each 9900 subsystem on which you want to perform
HIHSM operations.

3.2 Installing the Hardware

Installation of the 9900 hardware is performed by the user and the Hitachi Data Systems
representative. To install the hardware required for HIHSM operations:

1. User:  Identify the 9900 subsystems on which you want to perform HIHSM operations,
and install the 9900 Remote Console PC near these subsystems. Please refer to the 9900
Remote Console User’s Guide for instructions on installing the Remote Console PC.

2. Hitachi Data Systems Representative:  Connect the 9900 Remote Console PC to the
9900 subsystems via the 9900-internal LAN. Please refer to the 9900 Remote Console
User’s Guide for further information on Remote Console installation and configuration.
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3.3 Enabling the HIHSM Feature

The user enables the HIHSM option on the Remote Console PC and the HIHSM option on
each 9900 subsystem using the RMCMAIN and DKCMAIN license key codes for HIHSM.
Note: The RMCMAIN and DKCMAIN license key codes for a 9900 subsystem are identical.
However, you must have separate DKCMAIN license key codes for each 9900 subsystem.
You may not re-use the same DKCMAIN key code for multiple 9900 subsystems.

To enable the HIHSM 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
HIHSM 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 HIHSM option on the Remote Console PC as follows:

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

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

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

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

e) If the key code is accepted, the Program Product (P.P.) Confirmation panel opens (see
Figure 3.3). Confirm the information displayed on this panel, and select Install . The
Option Product panel now displays [Install]  for the Remote HIHSM option.

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

4. If not already done, add the attached 9900 subsystems to the Remote Console PC. Select
Controller… , select Add…, enter the subsystem name and serial number, 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 HIHSM option on each subsystem as follows:

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

b) Select HIHSM , 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 HIHSM option on the selected subsystem. The DKCMAIN
Option Product panel now displays [Install]  for the selected HIHSM option.

6. After enabling the HIHSM option on the Remote Console PC and on the 9900 subsystems,
you are now ready to start performing HIHSM operations.
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Figure 3.1 Enabling the Remote HIHSM Option

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

Figure 3.4 Enabling the HIHSM Option on Each Subsystem



18 Chapter 3 Installation Requirements and Procedures



Hitachi Lightning 9900� Dynamic Optimizer (HIHSM) User�s Guide 19

Chapter 4 Performing Dynamic Optimizer Operations

HIHSM migration operations should only be performed when you can expect a large
improvement in 9900 subsystem performance. HIHSM migration may not provide significant
improvement for cases in which parity group or volume usage varies only slightly, or for cases
in which overall DKP or DRR usage is relatively high. Also keep in mind that HIHSM
migration operations can improve subsystem performance in one area while at the same time
decreasing performance in another area. For example, let’s say that parity groups A and B have
average usage values of 20% and 90%, respectively. HIHSM estimates that if one logical
volume is migrated from parity group B to parity group A, the usage values will become 55%
and 55%. If this migration operation is performed, the I/O response time for parity group B
will probably decrease, but the I/O response time for parity group A may increase, which may
or may not improve overall throughput.

The HIHSM remote console software allows you to control HIHSM monitoring, reserve
volumes as HIHSM target volumes, configure HIHSM auto migration operations, export the
9900 monitor data, and view the history logs of HIHSM operations. The GraphTool software
(see Chapter 5) is used to extract the monitor data from the export file and graph the data.

HIHSM operations include:

� Starting the HIHSM remote console software (see section 4.1),

� Using the HIHSM Main panel (see section 4.2),

� Monitoring 9900 subsystem usage (see section 4.3),

� Exporting monitor data (see section 4.4),

� Viewing monitor data (see section 4.5),

� Reserving target volumes (see section 4.6),

� Configuring auto migration operations (see section 4.7),

� Starting, checking, and stopping migration operations (see section 4.8), and

� Viewing the main history log (see section 4.9).

Please see Chapter 5 for instructions on installing the GraphTool software and using
GraphTool to extract and graph the data in a HIHSM export file.
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4.1 Starting the HIHSM Remote Console Software

As soon as HIHSM hardware and software installation are complete (see Chapter 3), you can
start the HIHSM remote console software. To start the HIHSM software:

1. Start up and log in to the 9900 RMCMAIN software with administrator access or custom
HIHSM access. If you do not have administrator access or custom HIHSM access, you
will only be able to view the HIHSM information for the connected subsystem.

2. Connect to the desired 9900 subsystem (refer to the 9900 Remote Console User’s Guide
for instructions). Remember that the remote HIHSM feature must be enabled on each 9900
subsystem on which you want to perform HIHSM operations (see section 3.3).

3. When you have connected to the selected subsystem, the Option Select panel is displayed.
Select the HIHSM  button to start the HIHSM remote console software.

4. HIHSM now asks if you want to gather (load) the statistical information (monitor data)
from the subsystem (DKC = disk controller) (see Figure 4.1). If you have already started
HIHSM monitoring, select OK  to load the monitor data. If you have not yet started
HIHSM monitoring, select Cancel to go directly to the HIHSM Main panel.

5. If you selected OK , HIHSM loads the monitor data (see Figure 4.2) and then opens the
HIHSM Main panel. If you selected Cancel, the HIHSM Main panel opens right away.
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Figure 4.1 Launching HIHSM

Figure 4.2 Loading the Monitor Data
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4.2 Using the HIHSM Main Panel

The HIHSM Main panel (see Figure 4.3) displays the monitor data term and parity group
information for the connected 9900 subsystem and provides access to all HIHSM operations.
To open the HIHSM Main panel, select HIHSM on the RMCMAIN Option Select panel.

Figure 4.3 HIHSM Main Panel

The Term field displays the monitor data term currently being displayed. Each time you open
the HIHSM main panel, the information of the monitor data term set in the previous session is
displayed until you refresh the panel. When you open the panel for the first time, all available
information (maximum = three months) is displayed. The Data Term panel (see section 4.3.2)
allows you to change the data term being displayed. To open the Data Term panel, select the
Set Term... button.

The Group List box displays the following information for the connected 9900 subsystem:

� Grp . Installed parity groups by group ID:  [frame number] - [parity group number]. If the
precision of the parity group usage rate is likely to be low (e.g., volumes in the group have
been migrated by HIHSM, or the configuration has changed by CVS), an exclamation
mark (!) is displayed before the parity group ID (at the far left end of the row).
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� LDEV . Logical CU number and device ID (two-digit hexadecimal value 00-FF).

� RAID . RAID configuration:  RAID5 or RAID1.

� Use Rate - Ave*. The average usage rate for the parity group during the data term.

� Use Rate - Max*. The maximum usage rate for the parity group during the data term.

* After the volume migration, the precision of the old data (before migration) will become low.
The usage rate is indicated as follows:
"+0%":  The maximum usage rate is not zero, but the average usage rate is zero.
"00%":  Both the maximum and average usage rates are zero.
"--%":  The usage rate cannot be calculated.

The Set Term… button opens the Data Term panel (see section 4.3.2), which allows you to set
the monitor data term to display on the HIHSM Main panel.

The Operation box provides access to the following HIHSM operations:

� The Volume List… button opens the Volume List panel (see section 4.8), which displays
the detailed volume information for the selected parity group and allows you to start a
manual migration operation, stop a manual or automatic migration operation, and check
the status of any in-process migration operation.

� The Attribute…  button opens the Change Attribute panel (see section 4.6), which allows
you to reserve (or unreserve) volumes as HIHSM target volumes.

� The Gather… button opens the Data Gathering panel (see section 0), which allows you to
set or reset subsystem monitoring.

� The Auto… button opens the Auto Migration panel (see section 4.7), which allows you to
configure and perform automatic volume migration.

� The Export…  button opens the Export Monitor panel (see section 4.4), which allows you
to export monitor data to a compressed file on diskette.

The Display box provides access to the following HIHSM operations:

� The History…  button opens the History panel (see section 4.9), which displays the
HIHSM main history log for all migration operations. The auto migration history log is
accessed from the Auto Migration panel.

� The Usage… button opens the Usage panel (see section 4.5.3), which displays the detailed
processor usage rates (CHPs, DKPs, and DRRs), access path usage rates, and write-
pending rates.

The Refresh button updates the information displayed on the Group List box.

Caution: You should always confirm the latest status (configuration information) on the
HIHSM Main panel before and after migration.
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4.3 Monitoring 9900 Subsystem Usage

The HIHSM remote console software allows you to monitor 9900 subsystem performance and
collect detailed usage statistics for the 9900 processors, access paths, parity groups, and logical
volumes. HIHSM monitor operations include:

� Starting and stopping subsystem monitoring (see section 4.3.1),

� Selecting the monitor data term (see section 4.3.2), and

� Saving monitor data to disk (see section 4.4).

Caution: When an error condition exists in the 9900 subsystem, resource usage can increase or
become unbalanced. Do not use 9900 monitor data collected during an error condition as the
basis for planning HIHSM migration operations.

4.3.1 Starting and Stopping Monitoring

The Data Gathering panel (see Figure 4.4) allows you to start/stop HIHSM monitoring and
specify the start time for HIHSM monitoring. The HIHSM monitoring function collects 9900
usage data for the 23-hour period starting at the user-specified start time. To open the Data
Gathering panel, select the Gather… button on the HIHSM Main panel.

Caution: Make sure to schedule your HIHSM monitoring around the 9900 SVP auto-reboot
time. When the SVP reboots, HIHSM monitoring is discontinued and will not resume until the
next scheduled start time.

Figure 4.4 Data Gathering Panel

The Monitoring box allows you to turn on (ON) and turn off (OFF) the HIHSM monitoring
function. The Time to start gathering box allows you to select the time (00:00-11:00 except
01:00, 02:00 and 03:00) to start collecting monitor data. For example, if you turn monitoring
ON and enter 04:00, the SVP will collect and store HIHSM monitor data twice per day starting
at 4 am (04:00 hours) and 4 pm (16:00 hours).

To start collecting HIHSM monitor data for the connected 9900 subsystem:

1. On the HIHSM Main panel, select the Gather… button to open the Data Gathering panel.

2. On the Data Gathering panel, select the ON button, and then enter the desired start time for
HIHSM monitoring.

3. Select OK to start collecting 9900 monitor data each day at the specified time.
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Caution: When you turn HIHSM monitoring OFF, the monitor data which has not yet been
loaded by the HIHSM software will be discarded. If you need this data, exit and restart
HIHSM to load the remaining monitor data, and then turn off the monitoring function.

To stop collecting HIHSM monitor data for the connected 9900 subsystem:

1. On the HIHSM Main panel, select the Gather… button to open the Data Gathering panel.

2. Select OFF to turn HIHSM monitoring off, and then select OK .

4.3.2 Selecting the Monitor Data Term

The Data Term panel (see Figure 4.5) allows you to select the range of the latest 9900 monitor
data collected by SVP (monitor data term) to be displayed on the HIHSM Main panel and
Usage panel. The processor, access path, parity group, and volume usage rate values are
calculated using the data in the specified monitor data term. For manual migration, HIHSM
uses the data in the specified monitor data term to calculate estimated usage rates. To open the
Data Term panel, select Set Term… on the HIHSM Main panel.

Figure 4.5 Selecting the Monitor Data Term

To select the monitor data term to be displayed:

1. On the HIHSM Main panel, select the Set Term… button to open the Data Term panel.

2. On the Data Term Panel, select All Data to display all monitor data, or select Select Data
and enter the starting date/time (From) and ending date/time (To) for the desired range of
monitor data.

3. Select OK  to display the selected monitor data term (all or specified range).

Note: If you specify a large monitor data term (for Select Data), the display speed of the
screens related to manual migration operations will decrease. Therefore, you should specify the
range as narrow as possible to maintain a normal screen display speed.
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4.4 Exporting Monitor Data

The Export Monitor panel (see Figure 4.6) allows you to export 9900 monitor data to a
compressed file on floppy diskette (a:\artlog.lzh). The HIHSM GraphTool software (see
Chapter 5) allows you to extract the exported monitor data from this file and graph the data. To
open the Export Monitor panel, select the Export…  button on the HIHSM Main panel.

Figure 4.6 Export Monitor Panel

To export 9900 monitor data to disk:

1. Put a (blank) floppy diskette in drive a: of the Remote Console PC.

2. On the HIHSM Main panel, select the Export…  button to open the Export Monitor panel.

3. On the Export Monitor panel, select All Data to save all monitor data to disk, or select
Select Data and then enter the desired range of monitor data to save to disk.

4. Select OK  to export the selected monitor data to the floppy disk drive. HIHSM creates a
compressed file called artlog.lzh on the a: drive.

5. See Chapter 5 for instructions on extracting the monitor data from this export file and
graphing the monitor data.
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4.5 Viewing Monitor Data

HIHSM displays the parity group, logical volume, processor, access path, and write-pending
rate information collected by the HIHSM monitor function. The usage rate values are based on
the monitor data collected during the user-specified monitor data term (see section 4.3.2).

4.5.1 Viewing Parity Group Usage Rates

The HIHSM Main panel (see Figure 4.7) displays the average and maximum usage rates for
each parity group in the 9900 subsystem. The parity group usage value is the sum of the logical
volume usage values for all volumes in the parity group.

Figure 4.7 Viewing Parity Group Usage

If the HIHSM monitor data shows overall high parity group usage, you should consider
installing additional HDDs, and then migrating the high-usage volumes to the new parity
groups. If HIHSM monitoring shows unbalanced parity group usage, you should use HIHSM
auto migration to balance parity group usage.
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4.5.2 Viewing Volume Usage Rates

The Volume List panel (see Figure 4.8) displays the average and maximum usage rates
(including sequential and random access) for each logical volume in the selected parity group.
To open the Volume List panel, select the desired parity group on the HIHSM Main panel, and
then select the Volume List… button.

Figure 4.8 Viewing Volume Usage

The Parity Group field at the top of the Volume List panel displays the ID (frame number -
group number) and usage rates of the selected parity group. The Term field displays the
current monitor data term.
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The Volume List box displays the following information for each logical volume in the
selected parity group:

� CU#:  Logical CU number (0, 1, 2, … F). If the precision of the volume usage rate is likely
to be low, an exclamation mark (!) is displayed before the CU number (at the far left end
of the row). If a volume is being migrated, an asterisk (*) is displayed before the CU
number.

� Vol#:  LDEV ID (00-FF).

� Emulation:  Device emulation type (LVI or LU type).

� LDEV Use:  Average usage rate and maximum usage rate.

� Read Rate:  Random (Rnd) read and sequential (Seq) read I/O usage rates.

� Write Rate:  Random (Rnd) write and sequential (Seq) write I/O usage rates.

� Grp.Use(Exp.):  Expected (estimated) average and maximum usage rates of the parity
group, if the volume were migrated out of the group (or deinstalled).
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4.5.3 Viewing Processor and Access Path Usage Rates

The Usage panel (see Figure 4.9) displays the detailed processor and access path usage
statistics for the specified monitor data term. To open the Usage panel, select the Usage…
button on the HIHSM Main panel.

Figure 4.9 Viewing Processor and Access Path Usage



Hitachi Lightning 9900� Dynamic Optimizer (HIHSM) User�s Guide 31

The Usage panel displays the following information for the selected parity group:

� CHP:  Average and maximum usage of the CHPs for the specified monitor data term.

� DKP:  Average and maximum usage of the DKPs for the specified monitor data term.

� DRR:  Average and maximum usage of the DRRs (data recovery and regeneration
processors) for the specified monitor data term.

� Access Path: Average and maximum usage of the control and data access paths (adapter-
CSW, CSW-cache, and adapter-SM) for the specified monitor data term.

� Write Pending:  Average and maximum write-pending rate for the specified data term.

Note: HIHSM does not estimate processor or access path usage rates. Please refer to section 2.4
for information on interpreting processor and access path usage rates and addressing
overloaded or unbalanced processor resources.
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4.6 Reserving Target Volumes

The Normal and Reserved volume attributes indicate which volumes are available for use as
HIHSM target volumes. HIHSM target volumes must be reserved. A normal volume cannot be
used as a target volume. Before HIHSM migration is performed, you need to decide which
volumes will be the HIHSM target volumes and change their volume attribute to Reserved.

The Change Attribute panel (see Figure 4.10) displays and allows you to change the reserve
attribute of the LDEVs in the selected parity group. To open the Change Attribute panel, select
a parity group on the HIHSM Main panel, and then select the Attribute… button.

To reserve or unreserve a volume:

1. Select the desired parity group on the HIHSM Main panel, and then select the Attribute…
button to open the Change Attribute panel.

2. On the Change Attribute panel, select the desired volume(s), and then select Normal or
Reserved. Only one of these buttons is enabled, based on the selected volume(s).
Note: If a volume is not displayed on this panel, it is already being used for another
function (e.g., command device for CCI operations).

Note: The volumes are displayed by logical CU image and LDEV ID (not SCSI path).

3. The Change Attribute Confirmation panel (see Figure 4.11) displays your requested
change. To delete a volume from the list, select it and then select Omit . To cancel your
request, select Cancel. To make the requested attribute change(s), select OK .
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Figure 4.10 Change Attribute Panel

Figure 4.11 Reserving/Unreserving a Volume
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4.7 Configuring Auto Migration Operations

The HIHSM auto migration function takes the range of 9900 monitor data specified by the
user, analyzes parity group utilization against the user-specified maximum disk usage rates,
and creates and executes auto migration plans to improve the disk drive and parity group
utilization of the 9900 subsystem. The auto migration function uses the estimated usage rates
to verify its auto migration plans. If any estimated usage rate is over the user-specified
maximum rate, HIHSM will not make the auto migration plan.

The Auto Migration panel (see Figure 4.12) displays the auto migration plan information and
provides access to all auto migration functions. To open the Auto Migration panel, select the
Auto… button on the HIHSM Main panel.

Figure 4.12 Auto Migration Panel

The Auto Migration panel displays the following information:

� Auto Migration Function:   Status (On or Off) of the auto migration function. To turn
on/off the auto migration function, select the Execution… button to open the Execution
Parameter Settings panel (see section 4.7.3).

� Workload Check and Migration:

– Check Time: The next time* that the auto migration function will make a plan.
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– Generated Migration Plan:
CU CU image number of the source volume.
LDEV LDEV ID of the source volume.
Src. Group Parity group ID of the source volume.
CU CU image number of the target volume.
LDEV LDEV ID of the target volume.
Dst. Group Parity group ID of the target volume.

– Next Migration Time:  The next time* that the auto migration function will execute an
auto migration plan. If HIHSM has not made a plan yet, “--” is displayed.

– Migration Status:
Not planned yet. HIHSM has not yet made a plan.
Not performed yet. HIHSM has made a plan but has not yet executed it.
Failed to make plan. HIHSM could not make the plan.
Under migration. HIHSM is currently executing the plan.
Last migration has canceled.
(Please see log file).

HIHSM canceled and discarded the migration plan.

Mi gration successfully ended.
Plan has done.

HIHSM successfully executed the plan.

*Note: The time values displayed on this panel are retrieved from the 9900 SVP, and may
not correspond to the time displayed on the 9900 Remote Console PC.

The Settings box contains the following buttons:

� The Execution… button opens the Execution Parameter Settings panel (see section 4.7.3),
which allows you to set the detailed parameters for the auto migration function.

� The Class… button opens the Class List panel (see section 4.7.1), which displays the HDD
class assignment for each installed parity group and provides access to the fix parity group
and set maximum disk usage functions. For further information on HDD class types,
please refer to section 2.1.

� The Initialize  button resets all auto migration settings/parameters to their default values.
Note: Select this button after changing the configuration.

The Plan box contains the following buttons:

� The Make New Plan button allows you to delete the existing auto migration plan and
make a new (different) auto migration plan. Caution: Do not select this button when auto
migration operations are in progress.

� The Cancel Plan button cancels and discards the existing auto migration plan. HIHSM
will make a new plan at the next scheduled check time. Note: You cannot cancel a
migration plan which is currently being executed. If you need to cancel an in-process auto
migration operation, you can delete the HIHSM pair (see section 4.8.3).

The History Log… button opens the Automatic Migration History Display panel (see section
4.7.6), which displays the auto migration history log. The Refresh button updates the auto
migration status information displayed on the Auto Migration panel. The Close button closes
the Auto Migration panel and returns you to the HIHSM Main panel.
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4.7.1 Setting Fixed Parity Groups

A fixed parity group is a parity group that cannot be used by the auto migration function. If
you want to exclude all volumes in a parity group from auto migration operations, you need to
set the parity group as fixed before configuring and starting auto migration operations.
Volumes in fixed parity groups will not be used for auto migration operations, but can be used
as needed for manual migration operations.

The Class List panel (see Figure 4.13) lists the classes of installed HDDs and displays the
number of parity groups, number of volumes, and number of reserved volumes in each class.
To open the Class List panel, select the Class… button on the Auto Migration panel.

Note: Users should use the parameter settings with default values to apply the latest
configuration information data. (Use the Initialize  button in the Auto Migration panel.)

Figure 4.13 Class List Panel

To set or reset a fixed parity group:

1. On the HIHSM Main panel, select the Auto… button to open the Auto Migration panel.

2. On the Auto Migration panel, select the Class… button to open the Class List panel.

3. After reviewing the information displayed on the Class List panel, select the Fix… button
to open the Fix Parity Group panel (see Figure 4.14).
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4. The Fix Parity Group panel displays a list of fixed parity groups and a list of normal (not
fixed) parity groups and allows you to add groups to and delete groups from each list.

– To add a parity group to the list of fixed parity groups, select the parity group in the
Parity Group  list, and then select the ÅÅAdd button.

– To remove a parity group from the list of fixed parity groups, select the parity group in
the Fixed Parity Group list, and then select the DelÆÆ button.

5. When the Fixed Parity Group list contains the desired parity groups, select OK  to
set/reset the parity groups as specified. You are returned to the Class List panel.

Figure 4.14 Fix Parity Group Panel
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4.7.2 Setting the Maximum Disk Usage

The Class Usage panel (see Figure 4.15) displays the parity groups in the selected HDD class
and allows you to set the maximum disk usage rate for the class. To open the Class Usage
panel, select the desired class on the Class List panel, and select the Usage… button.

Note: The default maximum usage values are rough estimates only and may not provide the
best results. The user should specify the appropriate values for their operational environment.

Figure 4.15 Class Usage Panel

The Class Usage panel displays the following information:

� Class:  class type of the selected HDD class.

� Maximum disk utilization:  allows you to specify the maximum disk usage for this class.

� Parity group information for the selected HDD class:

– Grp.:   Parity group ID (frame number - group number).

– RAID:   RAID configuration (RAID1 or RAID5).

– Drive Type:  HDD type. Table 4.1 lists the HDD types and the capacity of each type.

– Max.:  Maximum usage value (as specified on this panel).

– Measured:  Measured usage value for the specified monitor data term.
Note: “--%” is displayed before a migration plan is made.

– Total:  Total number of logical volumes in the parity group.

– Res.:  Number of reserved volumes in the parity group.
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Table 4.1 HDD Types versus Performance

2UGHU +'' 7\SH &DSDFLW\

� '.5�% �� *% +LJK 3HUIRUPDQFH

� '.5�& �� *%

� '.5�% �� *% /RZ 3HUIRUPDQFH

1RWH� )RU WKH ODWHVW LQIRUPDWLRQ RQ DYDLODEOH +'' W\SHV� SOHDVH FRQWDFW \RXU +LWDFKL 'DWD 6\VWHPV DFFRXQW WHDP�

When you use the same maximum disk usage rate for all HDD classes, the performance of the
HDD becomes the only factor used in determining auto migration plans. When you specify
different usage limits for the HDD classes, you can bias the auto migration function to favor
(or avoid) certain HDD types. The migration of high-usage volumes to higher HDD classes is
expected to significantly improve host access to the volumes, which in itself can also have a
large effect on subsystem performance. You should always perform careful analysis of monitor
data collected after migration to verify the results of migration operations. The results of auto
migration operations can help you to determine the appropriate disk usage limits for your 9900
configuration and operational environment.

To set the maximum disk usage for an HDD class:

1. On the HIHSM Main panel, select the Auto… button to open the Auto Migration panel
(refer to Figure 4.12).

2. On the Auto Migration panel, select the Class… button to open the Class List panel (refer
to Figure 4.13).

3. On the Class List panel, select the desired HDD class (e.g., Class A), and then select the
Usage… button to open the Class Usage panel (refer to Figure 4.15).

4. On the Class Usage panel, enter the desired value in the Maximum disk utilization  field,
and then select OK . You are returned to the Class List panel.
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4.7.3 Setting the Auto Migration Parameters

HIHSM provides full user-control over the auto migration function. The Execution Parameter
Settings panel (see Figure 4.16) allows you to turn ON/OFF the auto migration function and
configure the detailed auto migration parameters. To open the Execution Parameter Settings
panel, select Execution… on the Auto Migration panel.

Caution: Make sure to schedule your HIHSM auto migration operations around the 9900 SVP
auto-reboot time. When the SVP reboots, HIHSM auto migration activities are discontinued
and will not resume until the next scheduled start time.

Caution: When an error condition exists in the 9900 subsystem, resource usage can increase or
become unbalanced. Do not use 9900 monitor data collected during an error condition as the
basis for making HIHSM auto migration plans.

Figure 4.16 Execution Parameter Settings Panel

The Auto Migration Function  buttons allow you to turn On/Off the auto migration function.
The Auto Workload Check box allows you to set the parameters for making auto migration
plans:  execution date, data term to be analyzed, disk usage data samples to be analyzed. The
Auto Migration box allows you to set the parameters for performing auto migration
operations:  execution time, maximum migration time, maximum disk utilization during auto
migration, and maximum number of volumes which can be migrated at the same time.
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The Auto Workload Check box allows you to set the following parameters for making auto
migration plans. Caution: You should switch the monitoring ON before using this function.

� Execution Date:
None Do not check the monitor data. HIHSM will not make new auto

migration plans but will execute existing auto migration plans.
Every day Make a plan every day.
Every X days Make a plan every X days (X = 2-31).
Every X in a month Make a plan on the Xth day of the month (X = 1-31).

Note: If you specify 31, the last day of a month will be assumed
for months having fewer than 31 days.

Select in a week Make a plan on the selected day of the week.

� Data Term:
From Start time of monitor data term to be analyzed:  00-23 hours, 15-min. intervals.
To End time of monitor data term to be analyzed:  00-23 hours, 15-min. intervals.

Important: Make sure that the data term and the auto migration execution time are
separated by at least an hour. For example, if the data term is from 10:00 to 14:00, auto
migration should not be performed between 09:00 and 15:00.

� Disk Utilization:
Average of all data points Use the average usage rate for all monitor data

samples to determine disk usage.
Average of X highest data points Use the average usage rate for the X highest

monitor data samples to determine disk usage.

The Auto Migration box allows you to set the following parameters for performing auto
migration operations:

� Execution Time:  Time to start auto migration operations on every selected day.
Important: The following three restrictions apply to the Execution Time:

– The Execution Time should be at least 15 minutes plus the time specified for Max.
migration duration  earlier than any automatic reboot or automatic data gathering.

– The Execution Time should be at least 30 minutes later than any automatic reboot or
automatic data gathering.

– The Execution Time should be at least 15 minutes plus the time specified for Max.
migration duration  earlier than the start time specified for Data Term, or at least 60
minutes later than the end time specified for Data Term.

Make sure that you specify the Data Term and Execution Time correctly, otherwise the
auto migration will not be executed normally.

� Max. migration duration:   Time limit (10-120 minutes) for auto migrations. If auto
migration is not complete within this limit, HIHSM cancels the incomplete operations.

� Max. disk utilization:  Disk usage limit (10-100%) during auto migration. If the disk
usage for the source or target parity groups is over this limit during auto migration
operations, HIHSM cancels and discards the auto migration plan.

� Max. num of vols for migration:  Maximum number of volumes (1-40) that can be auto
migrated at the same time.
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To set the auto migration parameters:

1. Make sure that you have reserved the desired target volumes for HIHSM auto migration
operations (see section 4.6).

2. On the HIHSM Main panel, select the Auto… button to open the Auto Migration panel.

3. On the Auto Migration panel, select the Execution… button to open the Execution
Parameter Settings panel.

4. On the Execution Parameter Settings panel, make sure that the auto migration function is
on. If not, turn the auto migration function On before continuing.

5. Select/enter the desired auto migration parameters in the Auto Workload Check box:

Note: The default auto migration parameters are rough estimates only and may not provide
the desired results. Please specify the appropriate values for your operational environment.

a) Set the schedule for checking monitor data and making auto migration plans:  none,
every day, every X days, every Xth day of the month, or once per week on the
specified day. If you select every X days, enter the desired number of days (e.g., 3 =
check every three days).

b) Enter the monitor data term that the auto migration function will analyze (From = start
time of monitor data term, To = end time of monitor data term).

c) Select the desired method for determining the average disk usage:  Average of all
data points, or Average of X highest data points (enter the desired number for X).

6. Enter the desired auto migration parameters in the Auto Migration box:

a) Enter the desired start time for the scheduled auto migration plan. HIHSM will execute
the existing auto migration plan (if any) at this time every day.

b) Enter the desired maximum migration duration time (10-120 minutes).

c) Enter the maximum disk usage rate (10-100%) during auto migration operations. For
example, if you enter 60% and the disk usage rate during auto migration is higher than
60%, HIHSM will cancel the auto migration operation.

d) Enter the desired maximum number of volumes that can be migrated at the same time
by the auto migration function (1-40 volumes).

7. After confirming the auto migration parameters that you have selected, select OK .
Reminder: Do not perform any manual migration operations while auto migration is on.

Note: If the 9900 SVP reboots during auto migration operations, HIHSM displays SVP Reboot
on the Auto Migration History panel but does not record the migration results. Please refer to
the main history log (see section 4.9) for the migration operation results. The interrupted auto
migration operations are displayed as Migration Status-Under Migration  on the Auto
Migration panel. Please cancel those auto migration operations.
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4.7.4 Making a New Auto Migration Plan

The Make New Plan button on the Auto Migration panel allows you to make a new auto
migration plan at any time. To make a new auto migration plan:

1. On the HIHSM Main panel, select the Auto… button to open the Auto Migration panel.

2. Review the existing auto migration plan. If you want HIHSM to make a new auto
migration plan, select the Make New Plan button. The existing plan will be overwritten by
the new plan.

3. HIHSM deletes the old plan and displays the new plan in the Generated Migration Plan
box. The Next Migration Time  is the time that the new plan will be executed.

Note: Under certain conditions HIHSM is not able make a new plan (e.g., no monitor data).
If this occurs, select the History Log… button, and check the auto migration history log
(see section 4.7.6) for detailed information on the failed make-new-plan operation.

4. Verify the new plan. If you do not agree with this plan, select the Cancel Plan button to
remove this plan. If you select the Make New Plan button again, the plan will also be
overwritten.

4.7.5 Canceling an Auto Migration Plan

The Cancel Plan button on the Auto Migration panel allows you to cancel the existing auto
migration plan. To cancel an auto migration plan:

1. On the HIHSM Main panel, select the Auto… button to open the Auto Migration panel.

2. Review the existing migration plan on the Auto Migration panel, and confirm that you
want to cancel the entire plan. If so, select the Cancel Plan button.

3. When the cancel plan confirmation message is displayed, select OK to cancel the plan, or
select Cancel to cancel your request to cancel the migration plan.

4. If one or more auto migration operations are not removed from the Generated Migration
Plan box, the auto migration plan is already in the process of being executed. You can use
the Delete button on the Volume List panel (see section 4.8.3) to stop and cancel an auto
migration operation which is in progress.

Note: Auto migration is usually planned for migrating multiple LDEVs in a consecutive
sequence, and one LDEV after another should be migrated according to the sequence of those
consecutive plans. When you make several auto migration plans, the sequence of migration
may be important and the plans are likely to effect one another. Therefore, you are not allowed
to delete one of the consecutive plans. If you delete a plan, the remaining plans specified to be
executed after the deleted plan will also be deleted.
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4.7.6 Auto Migration History Log

The HIHSM auto migration function logs all auto migration events in the auto migration
history log. An auto migration event is any event related to the creation and execution of auto
migration plans. The Auto Migration History Display panel (see Figure 4.17) displays the auto
migration history log and allows you to delete all events from this log. To open the Auto
Migration History Display panel, select the Auto… button on the HIHSM Main panel, and
then select the History Log… button on the Auto Migration panel.

Figure 4.17 Viewing the Auto Migration History Log

The Erase button allows you (administrator only) to remove all entries from this history log.
The Refresh button refreshes the information displayed on the panel. Table 4.2 lists all of the
log entries that can be displayed on the Auto Migration History Display panel.

Note: The auto migration history function records all auto migration events. The HIHSM Main
History panel (see section 4.9) displays a complete record of all HIHSM migration operations.
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Table 4.2 Auto Migration History Log Entries (continues on the next page)

1RUPDO HQG RI PLJUDWLRQ�

0LJUDWLRQ &RPSOHWH �&8�/'(9�!&8�/'(9� 6WDUW�\\\\�PP�GG KK�PLQ�VHF �! (QG�\\\\�PP�GG KK�PLQ�VHF
�D� �E� �F� �G�

�D� 6RXUFH YROXPH
�E� 7DUJHW YROXPH
�F� &RS\ VWDUW WLPH
�G� &RS\ HQG WLPH

0LJUDWLRQ ZDV FDQFHOHG �RYHU WKH OLPLW GXUDWLRQ��

0LJUDWLRQ &DQFHOHG �&8�/'(9�!&8�/'(9� 6WDUW�\\\\�PP�GG KK�PLQ�VHF �! (QG�\\\\�PP�GG KK�PLQ�VHF
�D� �E� �F� �G�

�D� 6RXUFH YROXPH
�E� 7DUJHW YROXPH
�F� &RS\ VWDUW WLPH
�G� &RS\ HQG WLPH

0LJUDWLRQ ZDV FDQFHOHG �LQYDOLG SDULW\ JURXS��

0LJUDWLRQ &DQFHOHG �&8�/'(9 �;�;��!&8�/'(9 �;�;�� \\\\�PP�GG KK�PLQ�VHF �,QYDOLG 3DULW\ *URXS�
�D� �E� �F� �G� �H�

�D� 6RXUFH YROXPH
�E� 3DULW\ JURXS RI WKH VRXUFH YROXPH
�F� 7DUJHW YROXPH
�G� 3DULW\ JURXS RI WKH WDUJHW YROXPH
�H� &DQFHOHG WLPH

0LJUDWLRQ ZDV VWRSSHG �RWKHU UHDVRQ��

0LJUDWLRQ 6WRSSHG �&8�/'(9�!&8�/'(9� \\\\�PP�GG KK�PLQ�VHF �;;;;;;;;;;;;�
�D� �E� �F� �G�

�D� 6RXUFH YROXPH
�E� 7DUJHW YROXPH
�F� &DQFHOHG WLPH
�G� 5HDVRQ IRU FDQFHOODWLRQ�

1R UHVHUYH YROXPH� 1R UHVHUYHG YROXPH LV VHW� 3OHDVH PDNH DQRWKHU SODQ�
5HVHUYH YROXPH HPXODWLRQ LV GLIIHUHQW� 7KH UHVHUYHG YROXPH
V HPXODWLRQ W\SH LV GLIIHUHQW�
8WLOL]DWLRQ FKHFN� 7KH XVDJH UDWH LV RYHU WKH OLPLW� RU WKHUH LV QR PRQLWRU GDWD�
0LJUDWLRQ IDLOHG� (UURU FRGH� ;;;;� 7KH PLJUDWLRQ RSHUDWLRQ IDLOHG�
5HVHUYH YROXPH VL]H LV GLIIHUHQW� 5HVHUYH YROXPH VL]H LV GLIIHUHQW�
5HVHUYH YROXPH HPXODWLRQ LV QRW VXSSRUWHG� 7KH HPXODWLRQ W\SH RI UHVHUYHG YROXPH LV QRW VXSSRUWHG�
8WLOL]DWLRQ FKHFN IDLOHG� 7KH FKHFN RI WKH XVDJH UDWH ILQLVKHG DEQRUPDOO\�
5HVHUYH YROXPH FKHFN IDLOHG� 7KH FKHFN RI WKH UHVHUYHG YROXPH ILQLVKHG DEQRUPDOO\�

0LJUDWLRQ SODQ ZDV GHOHWHG �EHFDXVH WKH SUHYLRXV SODQ KDG EHHQ GHOHWHG��

0LJUDWLRQ 3ODQ GHOHWHG �&8�/'(9�!&8�/'(9� \\\\�PP�GG KK�PLQ�VHF �3UH�3ODQ LV GHOHWHG�
�D� �E� �F�

�D� 6RXUFH YROXPH
�E� 7DUJHW YROXPH
�F� &DQFHOHG WLPH

6WDUWHG PDNLQJ DQ DXWR PLJUDWLRQ SODQ�

\\\\�PP�GG KK�PLQ � 0DNH3ODQ IXQFWLRQ VWDUWV
�D�

�D� 6WDUW WLPH
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Table 4.2 Auto Migration History Log Entries (continued)

)LQLVKHG PDNLQJ DQ DXWR PLJUDWLRQ SODQ�

\\\\�PP�GG KK�PLQ � 0DNH3ODQ IXQFWLRQ ILQLVKHV
�D�

�D� (QG WLPH

2XWSXW WKH DXWR PLJUDWLRQ SODQV�

; SODQV DUH RXWSXW
�D�

�D� 1XPEHU RI SODQV

&RQWHQWV RI DXWR PLJUDWLRQ SODQ�

3ODQ;;;� 6UF /'(9 &8�/'(9 LQ *US ;�;� 'VW /'(9 &8�/'(9 LQ *US ;�;
�D� �E� �F� �G� �H�

�D� 3ODQ QXPEHU
�E� 6RXUFH YROXPH
�F� 3DULW\ JURXS RI WKH VRXUFH YROXPH
�G� 7DUJHW YROXPH
�H� 3DULW\ JURXS RI WKH WDUJHW YROXPH

)DLOHG PDNLQJ DQ DXWR PLJUDWLRQ SODQ�

\\\\�PP�GG KK�PLQ � 0DNH3ODQ LV WHUPLQDWHG E\ HUURU� ;;;;;;;;;;
�D� �E�

�D� (QG WLPH
�E� 5HDVRQ IRU IDLOXUH�

&DQQRW PDNH SURSHU PLJUDWLRQ SODQ� 7KH SURJUDP FRXOG QRW PDNH D SURSHU PLJUDWLRQ SODQ� &KHFN WKH
QXPEHU RI WKH UHVHUYHG YROXPHV DQG WKHLU ORFDWLRQV� &KHFN WKH
PD[LPXP GLVN XVDJH DQG FKDQJH LI QHFHVVDU\�

1RW HQRXJK +,+60 GDWD LQ WKH PRQLWRU GDWD WHUP� 7KH SURJUDP GLG QRW KDYH HQRXJK GDWD WR PDNH WKH SODQ LQ WKH
WDUJHW WHUP� &KHFN WKH PRQLWRUHG GDWD DQG�RU JDWKHU PRUH PRQLWRU
GDWD� &KHFN WKH PRQLWRU GDWD WHUP�

)DLOHG WR JHW ;;;;;;;;;; �LQIRUPDWLRQ RU GDWD�� 7KH SURJUDP IDLOHG WR JHW WKH LQIRUPDWLRQ RU GDWD WR PDNH D SODQ� ,Q
WKH FDVH RI LQIRUPDWLRQ� PDNH WKH LQLWLDO YDOXH DJDLQ E\ VHOHFWLQJ
>,QLWLDOL]H@� ,Q WKH FDVH RI GDWD� FKHFN WKH VWDWXV RI JDWKHUHG GDWD
DQG JHW WKHP DJDLQ�

)DLOHG WR ZULWH WR ;;;;;;;;;; �LQIRUPDWLRQ RU GDWD�� 7KH SURJUDP IDLOHG WR ZULWH WKH LQIRUPDWLRQ WR PDNH D SODQ�

,QYDOLG ;;;;;;;;;; �LQIRUPDWLRQ RU GDWD�� 7KH UHTXLUHG LQIRUPDWLRQ�GDWD FRXOG QRW EH XVHG EHFDXVH WKH
LQIRUPDWLRQ ZDV LQYDOLG� ,Q WKH FDVH RI LQIRUPDWLRQ� PDNH WKH LQLWLDO
YDOXH DJDLQ E\ VHOHFWLQJ >,QLWLDOL]H@� ,Q WKH FDVH RI GDWD� FKHFN WKH
VWDWXV RI JDWKHUHG GDWD DQG JHW WKHP DJDLQ�

0HPRU\ DOORFDWLRQ HUURU� 7KH SURJUDP IDLOHG WR DOORFDWH WKH PHPRU\ WR PDNH WKH SODQ�

/RJ HQWU\ WKDW WKH DXWR PLJUDWLRQ SODQ FRXOG QRW EH PDGH�

&DQQRW PDNH SODQ� &ODVV ; *US ;�;
�D� �E�

�D� &ODVV
�E� 3DULW\ JURXS

6RPH PRQLWRU GDWD VDPSOHV ZHUH LQYDOLGDWHG�

*US ;�;� ; VDPSOHV DUH LQYDOLGDWHG EHFDXVH RI PLJUDWLRQ�

7R UHGXFH WKH LQIOXHQFH RI PLJUDWLRQ GXULQJ WKH PRQLWRU WHUP� +,+60 PDGH D SODQ ZLWKRXW XVLQJ VRPH GDWD VDPSOHV�
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Table 4.2 Auto Migration History Log Entries (continued)

1HZ YROXPHV KDYH EHHQ LQVWDOOHG�

1HZ HQWULHV DUH DGGHG IRU IROORZLQJ /'(9V� &8�/'(9� &8�/'(9� «

,QYDOLG GDWD�

7RR PDQ\ LQYDOLG GDWD� LQYDOLGDWHG DOO GDWD

7KH FRQWHQWV RI GDWD LQ WKH LQGLFDWHG JURXS RU YROXPHV LV LQYDOLG� +,+60 PDGH D SODQ ZLWKRXW WKRVH GDWD�

9ROXPH XWLOL]DWLRQ FKHFN IDLOHG�

8WLOL]DWLRQ FKHFN IDLOHG

&KHFN YROXPH XVDJH IDLOHG EHFDXVH WKH QHFHVVDU\ GDWD FRXOG QRW EH REWDLQHG� 3OHDVH JHW WKH GDWD DJDLQ�

9ROXPH UHVHUYH DWWULEXWH FKHFN IDLOHG�

5HVHUYH YROXPH FKHFN IDLOHG

&KHFN YROXPH UHVHUYH DWWULEXWH IDLOHG EHFDXVH WKH QHFHVVDU\ GDWD FRXOG QRW EH REWDLQHG� 3OHDVH JHW WKH GDWD DJDLQ�
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4.8 Starting, Checking, and Stopping Migration Operations

Note: Make sure to confirm the latest configuration information on the HIHSM Main panel
before and after migration.

The Volume List panel (see Figure 4.18) allows you to start manual migration operations,
check the status of in-process manual and auto migration operations, and stop in-process
manual and auto migration operations. (An auto migration operation can only be started by the
auto migration function.) To open the Volume List panel, select the desired parity group on the
HIHSM Main panel, and then select the Volume List… button.

Figure 4.18 Starting, Stopping, and Checking Migration (Volume List Panel)

The Pair… button opens the Pair Status panel (see section 4.8.2), which displays the HIHSM
pair information for the selected volume and the status of the HIHSM migration operation
(manual or automatic).

The Move… button opens the Select Target Group panel (see section 4.8.1), which allows you
to start a manual migration operation for the selected source volume.

The Delete… button opens the Delete Pair Confirmation panel (see section 4.8.3), which
allows you to stop one or more in-process migration operations (manual or automatic).
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4.8.1 Starting a Manual Migration Operation

After studying the desired HIHSM monitor data, you may want to perform one or more
specific migration operations to address a specific performance issue. Before you can start a
manual migration operation, you must:

� Identify the source volume (the volume that you want to migrate),

� Identify the target (destination) volume for the manual migration operation,

� Make sure that the desired target volume is reserved (refer to section 4.6), and

Caution: When an error condition exists in the 9900 subsystem, resource usage can increase or
become unbalanced. Do not use 9900 monitor data collected during an error condition as the
basis for planning HIHSM manual migration operations. Also, when you continuously perform
manual migration operations, the configuration may be changed after each migration is
complete and before the next consecutive operations will be performed. Therefore, make sure
to confirm the parity group specified for migration destination before performing each
migration operation.

When you are ready to start manual migration operations, you must turn off the auto migration
function and cancel all existing auto migration plans (refer to section 4.7). If you do not turn
off auto migration and cancel existing plans, the auto migration function may experience errors
(e.g., target volume no longer available). In addition, the usage data on which the auto
migration plan was based may no longer be valid after you perform manual migration
operations.

The Select Target Group panel (see Figure 4.19) displays the selected HIHSM source volume
and the available target parity groups and allows you to select the desired target parity group.
The available target parity groups are the parity groups which contain reserved volumes. To
open the Select Target Group panel, select the desired HIHSM source volume on the Volume
List panel, and then select the Move… button.

Figure 4.19 Select Target Group Panel
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The Source Volume box displays the following information for the selected volume:  parity
group number, CU number, volume number, emulation type, and estimated group usage after
the proposed migration. The Group List  box displays the available target parity groups and
their current usage rates (Use Rate) and estimated (expected) usage rates (Grp. Use (Exp.)).
HIHSM uses the currently specified monitor data term to calculate estimated usage.

To start a manual migration operation:

1. On the HIHSM Main panel, select the parity group which contains the desired source
volume, and then select the Volume List… button to open the Volume List panel.

2. On the Volume List panel, select the desired source volume, and then select the Move…
button to open the Select Target Group panel.

3. After reviewing the expected usage rate information on the Select Target Group panel,
select the desired target parity group, and then select OK .

4. The Select Target Volume panel (see Figure 4.20) now opens and displays the available
target volumes (i.e., reserved volumes) in the selected target parity group. Select the
desired target volume, and then select OK .

5. The Add Pair Confirmation panel (see Figure 4.21) displays the selected source and target
volumes and the expected usage rates after migration. After reviewing this information,
select OK  to start the specified manual migration operation, or select Cancel to cancel
your request to start migration.
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Figure 4.20 Selecting the Target Volume

Figure 4.21 Add Pair Confirmation Panel
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4.8.2 Viewing Migration Status

HIHSM allows you to view the status of a manual or automatic migration operation while the
operation is in progress. The Pair Status panel (see Figure 4.22) displays the selected source
volume, the destination volume in the HIHSM pair, and the status of the HIHSM migration
operation. To open the Pair Status panel, select the desired source or target volume on the
Volume List panel, and then select the Pair… button.

Figure 4.22 Pair Status Panel

The Pair Status panel displays the following information:

� Source Volume:  parity group ID, CU image, LDEV ID, and reserve attribute.

� Destination Volume:  parity group ID, CU image, LDEV ID, and reserve attribute.

� Information :  copy status (percent completion of HIHSM migration operation), and
device emulation type.

To view the status of an in-process HIHSM migration operation:

1. On the HIHSM Main panel, select the parity group which contains the desired volume, and
then select the Volume List… button to open the Volume List panel.

2. Select the desired volume on the Volume List panel, and select the Pair… button to open
the Pair Status panel. Use the Refresh button to update the copy status information
displayed on the Pair Status panel.
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4.8.3 Stopping a Migration Operation

If you need to stop/abort a HIHSM migration operation (manual or automatic), HIHSM allows
you to an delete HIHSM pair while the migration is in process. You can delete a HIHSM pair
any time before completion of the migration operation. Note: When a HIHSM pair is deleted
during the migration operation, the data on the target volume is not guaranteed.

The Delete Pair Confirmation panel (see Figure 4.23) displays the requested HIHSM pair
delete operation and allows you to delete the specified migration pair(s). To open the Delete
Pair Confirmation panel, select the desired volume(s) on the Volume List panel, and then
select the Delete… button.

Figure 4.23 Stopping Manual Migration

The Omit button allows you to remove one or more HIHSM volume pairs from the list Delete
Pair Confirmation panel. To stop one or more HIHSM migration operations:

1. On the HIHSM Main panel, select the parity group which contains the desired volume(s),
and then select the Volume List… button to open the Volume List panel.

2. The Volume List panel displays an asterisk (*) by volumes are currently being migrated.
On the Volume List panel, select the desired volume(s), and then select the Delete…
button to open the Delete Pair Confirmation panel.

3. The Delete Pair Confirmation panel displays the selected volume pair(s). To remove a
HIHSM volume pair from the list, select it and then select Omit . To cancel your request to
delete the HIHSM pair(s), select Cancel.

4. After you have reviewed and confirmed the information displayed on the Delete Pair
Confirmation panel, select OK  to delete the specified HIHSM pair(s). The specified
HIHSM migration operation(s) is/are aborted after you select OK .
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4.9 Viewing the Main History Log

All HIHSM volume migration operations are logged in the main history log. The HIHSM main
history log displays a record of each individual migration operation, whether automatic or
user-requested. For information on auto migration events (e.g., creating auto migration plans),
refer to the auto migration history log (see section 4.7.6).

The History Display panel (see Figure 4.24) displays the HIHSM main history log and allows
you to delete all entries from this log. To open the History Display panel, select the History…
button on the HIHSM Main panel.

Figure 4.24 Viewing the Main History Log

The History Display panel displays the following information for each migration operation:

� Date of the specified migration action.

� Time of the specified migration action.

� Action:

– Migration Start :  The migration operation started.

– Migration Complete:  The migration operation completed successfully.

– Migration Cancel:  The migration operation was canceled by the user.

– Migration Failed :  The migration operation failed (R-SIM generated).

– Migration Give Up :  The migration operation was canceled by HIHSM (e.g., usage
rates during operation exceeded user-specified maximum).
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� Source(Grp):  Source volume (LDEV ID) and parity group.

� Destination(Grp):  Target volume and parity group.

Note: Parity groups that have been removed by configuration changes are indicated: xx-xx.

The Erase button allows you (administrator only) to remove all entries from the history log.
The Refresh button refreshes the information displayed on this panel. The Exit button closes
this panel and returns you to the HIHSM Main panel.
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Chapter 5 Installing and Using GraphTool

The GraphTool software for Dynamic Optimizer (HIHSM) enables you to extract the 9900
monitor data from the artlog.lzh export file (see section 4.4) and graph the data in several
graphical formats. These graphical representations of 9900 monitor data enable you to identify
workload characteristics and highlight key information about 9900 subsystem usage such as
peaks and trends. The GraphTool software is included in the HIHSM software product.

This chapter describes the following procedures:

� Installing and uninstalling the GraphTool software (see section 5.1),

� Starting and exiting the GraphTool software (see section 5.2),

� Extracting the data from the log file (see section 5.4),

� Displaying the data graphs (see section 5.5),

� Viewing the data graphs (see section 5.6),

� Printing the data graphs (see section 5.7), and

� Closing the data graphs (see section 5.8).

5.1 Installing and Uninstalling GraphTool

The GraphTool software requires the following operational environment:

� A Windows®-based PC (Windows® 95, 98, 2000, or Windows NT® 4.0) with a diskette
drive (to access the a:\artlog.lzh file) and a CD drive (to install the GraphTool software).

� At least eight MB of free space (three MB to install GraphTool, about five MB when using
GraphTool). More free space may be required depending on the configuration of the 9900
subsystem whose monitor data you are analyzing (e.g., number of parity groups, DKPs,
volumes) and the range of monitor data being analyzed (i.e., size of artlog.lzh).
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5.1.1 Installing the Graphing Function

To install the HIHSM GraphTool software:

1. Run setup.exe in the installation CD-ROM. The Welcome panel opens.

2. On the Welcome panel, select Next to open the Choose Destination Location panel (see
Figure 5.1). If you want to use the default installation folder, select Next. If you want to
change the installation folder, select Browse... and enter the desired installation location.

3. Installation starts, and the files are copied to the specified folder (see Figure 5.2).

4. When installation is complete, the Setup Complete panel opens (see Figure 5.3).

5. Confirm that the files specified in Table 5.1 were created.

Note: Certain Windows® folder and file display options may hide some of these files (e.g.,
the two dll  files) and/or the file extensions. Please change the folder and file settings so
that you can verify all HIHSM graphing function files by file name and file extension.

Table 5.1 Graphing Function Components

)LOH 1DPH )XQFWLRQ

*7RRO�H[H *UDSKLQJ IXQFWLRQ H[HFXWLRQ�

*UDSK7RRO�H[H *UDSKLQJ WRRO ODXQFKHU GLVSOD\LQJ WKH FRS\ULJKW GLDORJ ER[�
�7KLV ILOH JLYHV SDUDPHWHUV IRU VWDUWLQJ WKH JUDSKLQJ WRRO��

0)&���GOO '\QDPLF OLQN OLEUDU\ IRU 0)&�

069&57�GOO '\QDPLF OLQN OLEUDU\ IRU VWDUWLQJ WKH JUDSKLQJ WRRO�

5��FPQ�GOO '\QDPLF OLQN OLEUDU\ IRU ���� 5HPRWH &RQVROH SURJUDP�

507&01���GOO '\QDPLF OLQN OLEUDU\ IRU ����( 5HPRWH &RQVROH SURJUDP�

XQOKD���GOO '\QDPLF OLQN OLEUDU\ IRU XQSDFNLQJ�

'$75'����GOO '\QDPLF OLQN OLEUDU\ IRU UHDGLQJ ����( JUDSKLQJ WRRO GDWD�

'$75'����GOO '\QDPLF OLQN OLEUDU\ IRU UHDGLQJ ���� JUDSKLQJ WRRO GDWD�

*57'$75'�GOO '\QDPLF OLQN OLEUDU\ IRU UHDGLQJ JUDSKLQJ WRRO GDWD�

RHPW\SH 2(0 W\SH GDWD
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Figure 5.1 Choose Destination Location Panel

Figure 5.2 Installing GraphTool

Figure 5.3 Setup Complete Panel
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5.1.2 Viewing the GraphTool Version Information

To check the GraphTool program version information:

1. On the GraphTool main panel (see Figure 5.6), select About GraphTool... from the Help
menu, or select the  icon to display the GraphTool version information.

2. Select the OK  button to close the version information window.

5.1.3 Uninstalling the GraphTool

To uninstall the HIHSM graphing function (GraphTool):

1. From the Windows Start menu, select Setup, select Control Panel, and then select
Adding and Deleting Applications.

2. Select GraphTool, and then select the Add and Delete button.

3. When the confirmation message appears, select Yes to uninstall the GraphTool. The
Uninstall Shield starts, and the corresponding program files are deleted (see Figure 5.4).

Figure 5.4 Uninstalling GraphTool
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5.2 Starting and Exiting GraphTool

To start the GraphTool software:

1. From the Windows Start menu, select Program Files, and then select GraphTool. Or,
you can double-click the GraphTool.exe file in the GraphTool installation directory.

2. The GraphTool Main panel opens (see section 5.3). The GraphTool Main panel provides
access to all GraphTool functions.

To exit the GraphTool software:

1. On the GraphTool Main panel, select the File menu, and then select Exit .

2. If a GraphTool window is open, a confirmation message is displayed (see Figure 5.5).
Select Yes to exit GraphTool, or select No to cancel your request.

Figure 5.5 Exiting GraphTool
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5.3 GraphTool Main Panel

When you start the GraphTool software, the GraphTool Main panel opens (see Figure 5.6).
The GraphTool Main panel provides access to all GraphTool functions.

Figure 5.6 GraphTool Main Panel

The File menu provides the following commands for manipulating data files:

� Open ( ):  Opens a data file for which you want to create a graph.

� Close:  Closes the current data file which is open for graphing.

� Print  ( ):  Prints the graph currently displayed on the screen.

� Print View :  Displays the print preview image for the current graph.

� Print Setup:  Displays the screen for setting up the print options.

� Recent File:  Opens the most recently edited and closed file.

� Exit :  Terminates the GraphTool software, and closes the GraphTool Main panel.

The View menu displays the following commands for specifying the window features:

� Tool Bar:  Allows you to specify whether or not to display the toolbar.

� Status Bar:  Allows you to specify whether or not to display the status bar.
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The Configuration menu provides the following commands for creating graphs:

� Module ( ):  Opens the Select Module panel, which allows you to specify the graph
module to be displayed (see section 0).

� Unit  ( ):  Opens the Select Unit panel, which allows you to select specific LDEVs to
be displayed on the graphs (see section 5.5.4).

� Term ( ):  Opens the Select Term panel, which allows you to specify the data term to
be displayed on the graphs (see section 5.5.3).

� Font ( ):  Opens the Font panel, which allows you to change the font settings for the
graphs (see section 5.6.4).

� Show Data Information ( ):  Opens the screen which displays the log file
information.

The Window menu provides the standard commands for displaying the open window(s):

� New Window:  Opens a new graph display window.

� Cascade:  Displays multiple graph display screens (windows) on different layers.

� Tile:  Displays multiple graph display screens (windows) by arranging them on a screen.

� Arrange Icons:  Displays multiple graph display screens (windows) as icons arranged on
the bottom left side of the GraphTool Main panel.

The Option menu provides the following commands for setting options:

� Default Directory :  Allows you to change the default log data directory.

� Save Option:  Allows you to save your changes to the default log data directory.

The Help menu provides the About GraphTool command ( ), which displays the version
information for the GraphTool software.

The toolbar provides the following icons for the frequently used menu commands:

� :  File-Open command.

� :  File-Print  command.

� :  Configuration-Module command (opens the Select Module panel).

� :  Configuration-Unit  command (opens the Select Unit panel).

� :  Configuration-Term command (opens the Select Term panel).

� :  Configuration-Font command (opens the Font panel).

� :  Configuration-Show Data Information command.

� :  Help-About GraphTool command.
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5.4 Extracting the Data from the Log File

The Read Data panel (see Figure 5.7) allows you to specify the location of and extract the data
from a HIHSM export file (log data). After you have extracted the data from the specified file,
you can start displaying the data as graphs (see section 5.5). To open the Read Data panel,
select Open from the File menu or select the  icon on the GraphTool Main panel.

Figure 5.7 Read Data Panel

The Open new log data from floppy disk option allows you to read and extract data stored on
one or more floppy disks (see section 5.4.1). The Open log data from hard disk option
allows you to read and extract data stored on the hard disk drive (see section 5.4.2). When
reading data from floppy disk, GraphTool also saves the data on the hard disk drive.

WARNING: Only one statistical information file (log data) can be stored in the log data
directory. The user is responsible for backing up log data as needed prior to reading and
extracting data from floppy disk.
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5.4.1 Extracting Log Data on Floppy Disk

To extract a log data file stored on one or more floppy disks:

1. Open the Read Data panel (File-Open) (refer to Figure 5.7), select Open new log data
from floppy disk, and then select the OK button.

2. The Log Data Directory panel opens (see Figure 5.8). On the Log Data Directory panel,
specify the GraphTool log data directory (folder). GraphTool will save the log data on the
floppy disk(s) into this directory. To find an existing directory, select the Browse button,
and then locate and select the directory. Select the Next button to continue:

a) If the specified directory does not exist, GraphTool displays a confirmation message
for creating the new directory (see Figure 5.9). Select OK  to create the new directory,
or select Cancel to return to the Log Data Directory panel.

b) If a log data file (log.lzh) already exists in the specified directory, GraphTool displays
a confirmation message. If you want to OVERWRITE the existing log data with the
data stored on floppy disk, select OK . If not, select Cancel to return to the Log Data
Directory panel.

3. When the log data directory is ready, the Number of Floppy Disks panel opens (see Figure
5.10). Enter the number of floppy disks containing the statistical data, and select Next.

4. The Insert Floppy Disks panel opens (see Figure 5.11) and displays the disk number to be
inserted (e.g., #1/1, #1/3). Insert the specified floppy disk into the disk drive, and select
OK . To return to the Number of Floppy Disks panel select Cancel. Repeat this step as
needed until the data has been read from all specified floppy disks.

5. When the data has been read from all floppy disks, a message prompts you to eject the last
floppy disk (see Figure 5.12). Eject the floppy disk from the drive, and select OK .

6. The Extract Data panel now opens (see Figure 5.13), and data extraction begins in the
specified folder on your hard drive (from step 2).

7. When data extraction is complete, GraphTool loads the initial data and displays the
following information about the data file (see Figure 5.14):  subsystem model (RAID400 =
9900), subsystem serial number, and data term (range of available data).

Figure 5.8 Log Data Directory Panel
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Figure 5.9 Creating a New Log Data Directory

Figure 5.10 Number of Floppy Disks Panel

Figure 5.11 Insert Floppy Disk Panel Figure 5.12 Eject Floppy Disk Message

Figure 5.13 Extract Data Panel
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Figure 5.14 Data File Information

5.4.2 Extracting Log Data on the Hard Disk

To extract a log data file stored on the hard disk drive:

1. Open the Read Data panel (File-Open) (refer to Figure 5.7), select Open log data from
hard disk, and then select the OK  button.

2. When prompted, specify the desired log data file (e.g., log.lzh), and select the Open
button. To open the last file you previously opened, select Recent File from the File menu.

3. The Extract Data panel opens (refer to Figure 5.13), and data extraction begins.

4. When data extraction is complete, GraphTool loads the initial data and displays the
following information about the data file (refer to Figure 5.14):  subsystem model
(RAID400 = 9900), subsystem serial number, and data term (range of available data).
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5.4.3 Specifying the Default Log Data Directory

As a program option, GraphTool allows you to specify a directory (folder) as the default log
data directory. This location will be entered automatically during GraphTool operations, so
that you do not have to enter the log data directory location.

To specify the default log data directory for GraphTool operations:

1. On the GraphTool Main panel, select the Option menu, and then select Default Directory
to open the Option panel (see Figure 5.15).

2. On the Option panel, enter the desired directory in the Default log data directory text box
using an absolute path (e.g., c:\tmp\logdata\). To find an existing directory, select the
Browse button, locate the desired directory, and select OK .

3. When the directory entered on the Option panel is correct, select OK . If the specified
directory does not exist, a confirmation message for creating the new directory is
displayed. Select OK  to create the new directory, or select Cancel to return to the Option
panel.

4. After you have set the new default log data directory location, you need to save this
information. Select the Option menu on the GraphTool Main panel, and then select Save
Options to save the new log data directory location.

5. When the save completion message appears (see Figure 5.16), select OK .

Figure 5.15 Option Panel

Figure 5.16 Completion Message
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5.5 Displaying the Graphs

GraphTool allows you to specify the following parameters when displaying data graphs:

� Data module (e.g., CHP usage, DKP usage) (see section 5.5.1),

� Parity group (for the Disk Utility (LDEV)  module only) (see section 5.5.2),

� Data term (start and end date/time), plotting scale (data interval), and plotting method
(actual, average, or maximum values) (see section 5.5.3), and

� LDEV(s) (for the Disk Utility (LDEV)  module only) (see section 5.5.4).

Note: While graphs are being displayed, you cannot perform any other GraphTool operations.

To display the 9900 monitor data as graphs:

1. Make sure that the desired log data file has been extracted using the Read Data panel (refer
to section 5.4).

2. Open the Select Module panel (see Figure 5.17), select the data module that you want to
display, and then select OK . If you select the Disk Utility (LDEV)  module, the Select
Parity Group panel opens automatically (see Figure 5.18). Select the desired parity group,
and select OK .

3. After the data module has been selected, the Select Term panel opens automatically (see
Figure 5.19). Select the desired data term, step (graph scale), and plot mode, and then
select OK . The monitor data is loaded from the location specified on the Read Data panel.

4. After the data term has been selected and the data has been loaded, the Select Unit panel
opens automatically (see Figure 5.20). Select the desired units (LDEVs) for which you
want to display graphs. If you want to check a graph for an LDEV before continuing,
select the Preview button. When you are finished selecting LDEVs and previewing graphs,
select OK  to close the Select Unit panel and plot the specified data graphs.

Figure 5.17 Select Module Panel
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Figure 5.18 Select Parity Group Panel

Figure 5.19 Select Term Panel

Figure 5.20 Select Unit Panel
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5.5.1 Selecting the Data Module

The Select Module panel (see Figure 5.21) allows you to specify the data module to display.
To open the Select Module panel, select Module under the Configuration menu, or select the

 icon on the toolbar on the GraphTool panel.

Figure 5.21 Select Module Panel

The Module list box lists the data modules available for graphing:

� CHP Utility :  Actual, average, and maximum usage rates of the CHPs.

� DKP Utility :  Actual, average, and maximum usage rates of the DKPs.

� DRR Utility :  Actual, average, and maximum usage rates of the DRRs.

� Disk Utility (Parity Group) :  Actual, average, and maximum usage rates of all parity
groups.

� Disk Utility (LDEV) :  Actual, average, and maximum usage rates of LDEVs of a specific
parity group. If you select this module, the Select Parity Group panel opens automatically
to allows you to specify the desired parity group (see section 5.5.2).

� MPA-CSW Path Utility :  Actual, average, and maximum usage rates of the paths
between the adapters and CSWs (Adapter-CSW).

� CSW-CMA Path Utility :  Actual, average, and maximum usage rates of the paths
between the CSWs and cache (CSW-Cache).

� MPA-SMA Path Utility :  Actual, average, and maximum usage rates of the paths between
the adapters and SMs (Adapter-SM).

� Write Pending Rate:  Actual, average, and maximum rates of queued write I/Os.

If you selected the Disk Utility (LDEV)  module, the OK  button opens the Select Parity Group
panel (see section 5.5.3) to allow you to select the desired parity group. If you did not select
the Disk Utility (LDEV)  module, the OK  button opens the Select Term panel (see section
5.5.3) to allow you to specify the range of data to be displayed. The Cancel button cancels
your request and closes the Select Module panel.
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5.5.2 Selecting the Parity Group

The Select Parity Group panel (see Figure 5.22) allows you to specify the parity group to be
displayed by the Disk Utility (LDEV)  graph module. The Select Parity Group panel opens
automatically after you select the Disk Utility (LDEV)  module on the Select Module panel.

Figure 5.22 Select Parity Group Panel

The Select Parity Group panel displays the available parity groups and allows you to select the
desired parity group. The OK  button applies your selection and opens the Select Term panel
(see section 5.5.3). The Cancel button cancels your request and returns you to the Select
Module panel.
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5.5.3 Selecting the Data Term

The Select Term panel (see Figure 5.23) allows you to select the data term, step (data interval),
and plotting mode to be displayed on the graphs. The Select Term panel opens automatically
when you select OK  on the Select Module panel (see section 5.5.1) or Select Parity Group
panel (see section 5.5.2). The Select Term panel also allows you to change the data term, step,
and/or plotting mode and replot a currently displayed graph (see section 5.6.2).

Figure 5.23 Select Term Panel

The From:  and To: combo boxes allow you to specify the term of data to be displayed on the
graphs (within the range displayed in the Range box). Select the start and end date (year,
month, day), hour (0 - 24), and minute (0, 15, 30, 45). Note: The start time (From: ) must be
earlier than the end time (To:). You cannot enter values (e.g., 35) in the minute box.

The Range box displays the available range of data for the selected module. The Step combo
box allows you to specify the scale of the graphs to be displayed:  15 minutes, 30 minutes, 1
hour, 2 hours, 6 hours, 12 hours, 1 day (default), 2 days, or 4 days. The Plotting Mode box
allows you to specify the graph type as follows:

� None:  Allows you to plot a graph of the actual usage rate on the scale specified in the
Step box. For example, if you specify 1 hour, the usage rate collected at times such as
01:00, 02:00, and 03:00 will be plotted.

� Average:  Allows you to plot a graph of the average usage rate during each interval on the
scale specified in the Step box. For example, if you specify 1 hour, the average of the data
collected during each hour (4 data points per hour) will be plotted.

� Maximum:  Allows you to plot a graph of the maximum usage rate during each interval
on the scale specified in the Step box. For example, if you specify 1 hour, the highest data
value collected during each hour will be plotted.

The OK  button loads the statistical data according to the settings on the Select Term panel and
displays the Select Unit panel (see section 5.5.4). The Reset button resets the Select Term
settings to default. The Cancel button cancels your request and closes the Select Term panel.
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5.5.4 Selecting the Units (LDEVs)

The Select Unit panel (see Figure 5.24) allows you to select the logical devices (LDEVs) to be
displayed on the graphs. The Select Unit panel opens automatically when you select OK  on the
Select Term panel (refer to Figure 5.23). The Select Unit panel appears only when the Disk
Utility (LDEV)  module has been selected.

The Select Unit panel also allows you to change the LDEVs and replot the currently displayed
graph. To open the Select Unit panel while viewing a data graph, select Unit... on the
Configuration menu, or select the  icon on the GraphTool Main panel.

Figure 5.24 Select Unit Panel

The Select Unit list box displays the available LDEVs (CU image, LDEV ID). The Preview
button displays graphs of the selected LDEVs, so that you can check the data and appearance
of the graphs in advance. The Select all button selects all LDEVs displayed in the Select Unit
list box. The Clear all button deselects all LDEVs displayed in the Select Unit list box.

The OK  button closes the Select Unit panel and displays the Disk Utility (LDEV) graphs of
the selected LDEVs. The Cancel button cancels your request and closes the Select Unit panel.
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5.6 Viewing the Graphs

After you have extracted the log data (see section 5.4) and selected the data module and graph
parameters (see section 5.5), GraphTool loads and displays the requested data graph. Figure
5.25, Figure 5.26, and Figure 5.27 show examples of the GraphTool data graphs. While data
graphs are being displayed, GraphTool allows you to:

� Open additional graphs from the log data file which is currently open (refer to section 5.5),

� Highlight specific data on a data graph (see section 5.6.1),

� Change the data term, step (data interval), and plotting mode of a graph (see section 5.6.2),

� Change the LDEVs being displayed (Disk Utility (LDEV) module only) (see section
5.6.3), and

� Change the font being displayed on the graphs (see section 5.6.4).
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Figure 5.25 shows an example of a data graph for the Disk Utility (Parity Group) module. This
type of graph is a line graph.

Figure 5.25 Sample Data Graph for Disk Utility (Parity Group) Module

� The vertical axis displays usage rate (utility) from 0% to 100% in units of 10%.

� The horizontal axis displays the date and time of each data sample. The interval between
data samples is set according to the step selected on the Select Term panel.

� The module (selected on the Select Module panel) is displayed at the top of the data graph.

� The legend is displayed along the right side of the data graph. You can select an item in the
legend to highlight the corresponding graph on the left (see section 5.6.1).

� If an LDEV has been relocated, vertical dotted lines show the LDEV’s relocation history.

Note: The data graphs for the 7700E subsystem do not show vertical dotted lines, because
the 7700E HIHSM data does not include the LDEV relocation history.
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Figure 5.26 shows an example of a data graph for the Disk Utility (LDEV) module. This graph
is a stacked area and line graph. An area plotted for each LDEV usage rate, and a line is plotted
for the total usage rate of the parity group.

Note: If you specify Maximum for the plotting mode on the Select Term panel, the total value
may exceed 100%.

Figure 5.26 Sample Graph for Disk Utility (LDEV) Module

� The vertical axis displays usage rate (utility) from 0% to 100% in units of 10%.

� The horizontal axis displays the date and time of each data sample. The interval between
data samples is set according to the step selected on the Select Term panel.

� The module and parity group (selected on the Select Module and Select Parity Group
panels) are displayed at the top of the data graph.

� The legend is displayed along the right side of the data graph. You can select an item in the
legend to highlight the corresponding graph on the left (see section 5.6.1).

Note: If you display graphs for a 7700E subsystem whose LDEVs have been relocated, the
graphs may differ from the actual data, because the 7700E HIHSM data does not include
the LDEV relocation history.
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Figure 5.27 shows an example of a data graph for the CHP Utility module. The CHP, DKP,
DRR, and Path Utility data graphs have the same appearance. This graph is a line graph.

Figure 5.27 Sample Graph for CHP, DKP, DRR, and Path Utility Modules

� The vertical axis displays usage rate (utility) from 0% to 100% in units of 10%.

� The horizontal axis displays the date and time of each data sample. The interval between
data samples is set according to the step selected on the Select Term panel.

� The module (selected on the Select Module panel) is displayed at the top of the data graph.

� The legend is displayed along the right side of the data graph. You can select an item in the
legend to highlight the corresponding graph on the left (see section 5.6.1).

5.6.1 Highlighting Specific Data on a Graph

The legend on each data graph identifies the data being plotted by color. GraphTool allows you
to select an item in the legend to highlight the corresponding data on the graph. When you
select a legend item, the background color of the item changes to pink. For a line graph, the
highlighted line becomes thicker and moves to the foreground of the window (see Figure 5.28).
For a stacked area graph, the highlighted stacked area is displayed with a grid pattern (see
Figure 5.29). GraphTool also allows you to print graphs showing highlighted data.

Note: The highlight is released when you select the same legend again, or when you select
another part of the window, or when you change the LDEVs using the Select Unit panel.
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Figure 5.28 Example of a Highlighted Line Graph

Figure 5.29 Example of a Highlighted Stacked Area Graph
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5.6.2 Changing the Data Term, Step, and Plotting Mode of a Graph

The Select Term panel (see Figure 5.30) allows you to change the data term, step (data
interval), and/or plotting mode of and replot a currently displayed graph. See section 5.5.3 for
a description of the Select Term panel.

Figure 5.30 Changing the Term, Step, and/or Plotting Mode of a Graph

To change the term parameters for and replot a graph:

1. If more than one graph window is open, make sure that the desired window is active.

2. Open the Select Term panel by selecting Term from the Configuration menu or by
selecting the  icon on the GraphTool Main panel.

3. Change the parameters on the Select Term panel as desired. To reset the parameters to the
default settings, select the Reset button. To cancel your request and close the panel, select
the Cancel button.

4. When the desired term parameters are selected, select the OK  button to close the Select
Term panel. GraphTool replots the graph according to the new term settings.
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5.6.3 Changing the LDEVs on a Graph

The Select Unit panel (see Figure 5.31) allows you to change the LDEVs and replot a currently
displayed graph. See section 5.5.4 for a description of the Select Unit panel.

Figure 5.31 Changing the LDEVs on a Graph

To change the LDEVs and replot a graph:

1. If more than one graph window is open, make sure that the desired window is active.

2. Open the Select Unit panel by selecting Unit  from the Configuration menu or by
selecting the  icon on the GraphTool Main panel.

3. Select the desired LDEVs in the Select Unit list box. To select all LDEVs, select the
Select all button. To deselect all LDEVs, select the Clear all button. To check the
appearance of the graph before closing the panel, select the Preview button. To cancel
your request and close the panel, select the Cancel button.

4. When the desired LDEVs are selected, select the OK  button to close the Select Unit panel.
GraphTool replots the graph according to the new LDEV settings.
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5.6.4 Changing the Font on the Graphs

The Font panel (see Figure 5.32) allows you to change the font properties for and replot a
currently displayed graph.

Figure 5.32 Font Panel

To change the font properties for and replot a graph:

1. If more than one graph window is open, make sure that the desired window is active.

2. Open the Font panel by selecting Font from the Configuration  menu or by selecting the
 icon on the GraphTool Main panel.

3. Select the desired font type, style, size, and script.To cancel your request and close the
panel, select the Cancel button.

4. When the desired font properties are selected, select the OK  button to close the Font panel.
GraphTool replots the graph according to the new font properties.
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5.7 Printing the Graphs

GraphTool allows you to print the data graphs. You can also change the printer settings by
selecting Print Setup from the File menu on the GraphTool Main panel.

To preview and print a data graph:

1. If more than one graph window is open, make sure that the desired window is active.

2. If you want to display a preview of the print image, select Print Preview… from the File
menu on the GraphTool Main panel. The Print Preview window (see Figure 5.33) displays
one or two pages at a time and allows you to zoom in and zoom out. Select Print… to
print the graph, or select Close to close the Print Preview window without printing.

3. If you closed the Print Preview panel without printing, select Print  from the File menu or
select the  icon on the GraphTool Main panel to print the graph in the active window.

Figure 5.33 Print Preview Window
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5.8 Closing the Graphs

To close a data graph window, select the close button ( icon at the top left of the window).
When you close the last window for the log data file which is currently open, GraphTool will
also close the log data file. GraphTool displays a confirmation message for this operation (see
Figure 5.34). Select Yes to close the last window and also close the log data file. Select No to
cancel your request to close the last window.

Figure 5.34 Confirmation Message for Closing the Last Window
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Chapter 6 Troubleshooting

6.1 Troubleshooting

The Hitachi Lightning 9900™ subsystem provides continuous data availability. For
troubleshooting information on the 9900 subsystem, please refer to the Hitachi Lightning
9900™ User and Reference Guide, or contact your Hitachi Data Systems representative.

The HIHSM software displays error messages on the Remote Console PC when error
conditions occur during HIHSM operations. The error message describes the error and
provides a four-digit error code. 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 an SVP error code. If you need to call Hitachi Data Systems for assistance,
please report the HIHSM 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.

Table 6.1 (on the next page) lists the HIHSM error codes displayed on the 9900 Remote
Console PC and provides recommended actions for resolving the error conditions.

6.2 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 displayed on the host system(s). Please
check the remote service information messages (R-SIMs) logged on the Remote Console PC,
and note the reference codes and severity levels of the recent R-SIMs. Also note the HIHSM
(or other) error code(s) displayed on 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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Table 6.1 HIHSM Error Codes

&RGH 'HVFULSWLRQ 5HFRPPHQGHG $FWLRQ

���� $ ORFNLQJ WLPH�RXW ZDV GHWHFWHG GXULQJ DQ LQWHUQDO SURFHVVLQJ� �$
UHWU\ PD\ UHVXOW LQ D QRUPDO WHUPLQDWLRQ��

5HWU\ DERXW ILYH VHFRQGV ODWHU�

���� 7KH +,+60 FRXOG QRW EH XVHG� ,QVWDOO WKH 33 RU WKH +,+60�

���� 7KH LVVXHG FRPPDQG FDQQRW DFFHSWHG LQ WKLV VWDWXV� �7KH
FRPPDQG ZDV UHMHFWHG��

&KHFN WKH SDLU VWDWXV DQG FRQILUP ZKHWKHU WKH FRPPDQG LV
DOORZHG WR EH LVVXHG�

���� 7KH LVVXHG FRPPDQG LV WUHDWHG DV DQ 123� 7KH LVVXHG FRPPDQG LV WUHDWHG DV DQ 123�

���� $ SDLU FDQQRW EH FUHDWHG EHFDXVH WKH WUDFN IRUPDW LV GLIIHUHQW� 0DNH VXUH WKDW WKH HPXODWLRQ W\SH RI WKH VRXUFH YROXPH DQG
WDUJHW YROXPH LV WKH VDPH�

���� $ SDLU FDQQRW EH FUHDWHG EHFDXVH D QXPEHU RI VORWV LV GLIIHUHQW� 0DNH VXUH WKDW WKH FDSDFLW\ RI WKH VRXUFH YROXPH DQG WDUJHW
YROXPH LV WKH VDPH�

���� 7KH HPXODWLRQ W\SH RI WKH VSHFLILHG VRXUFH YROXPH LV QRW
VXSSRUWHG E\ WKH +,+60�

0DNH VXUH WKDW WKH HPXODWLRQ W\SH RI WKH VRXUFH YROXPH LV
VXSSRUWHG E\ +,+60�

���� 7KH HPXODWLRQ W\SH RI WKH VSHFLILHG WDUJHW YROXPH LV QRW VXSSRUWHG
E\ WKH +,+60

0DNH VXUH WKDW WKH HPXODWLRQ W\SH RI WKH WDUJHW YROXPH LV
VXSSRUWHG E\ +,+60�

���� 7KH SDLU FDQQRW EH FUHDWHG� &RQILUPV ZKHWKHU WKH HPXODWLRQ W\SH RI WKH VRXUFH DQG WKH WDUJHW
YROXPH DUH WKH VDPH�

�&�� $Q WKH VRXUFH YROXPH LV QRW LQVWDOOHG� 9ROXPHV QRW LQVWDOOHG DUH QRW LQFOXGHG LQ WKH REMHFW WR EH
SURFHVVHG�

�&�� 7KH VRXUFH YROXPH FDQQRW EH XVHG� &DOO WKH VHUYLFH SHUVRQQHO WR PDNH WKH VRXUFH YROXPH VWDWXV
QRUPDO�

�&�� 7KH VRXUFH YROXPH LV EHLQJ IRUPDWWHG� :DLW XQWLO WKH IRUPDWWLQJ RI WKH VRXUFH YROXPH LV FRPSOHWHV�

�&�� 7KH VRXUFH YROXPH LV FRPPDQG GHYLFH� 7KH FRPPDQG GHYLFH GRHV QRW H[HFXWH +,+60 IXQFWLRQ

�&�� 7KH WDUJHW YROXPH LV QRW LQVWDOOHG� 9ROXPHV QRW LQVWDOOHG DUH QRW LQFOXGHG LQ WKH REMHFW WR EH
SURFHVVHG�

�&�� 7KH WDUJHW YROXPH FDQQRW EH XVHG� &DOO WKH VHUYLFH SHUVRQQHO WR PDNH WKH WDUJHW YROXPH VWDWXV
QRUPDO�

�&�� 7KH WDUJHW YROXPH LV EHLQJ IRUPDWWHG� :DLW XQWLO WKH IRUPDWWLQJ RI WKH WDUJHW YROXPH FRPSOHWHV�

�&�� 7KH WDUJHW YROXPH LV FRPPDQG GHYLFH� 7KH FRPPDQG GHYLFH GRHV QRW H[HFXWH +,+60 IXQFWLRQ�

�&�� 7KH /'(9 VSHFLILHG WR EH D 5HVHUYH YROXPH LV QRW LQVWDOOHG� 9ROXPHV QRW LQVWDOOHG DUH QRW LQFOXGHG LQ WKH REMHFW WR EH
SURFHVVHG�

�&�� 7KH /'(9 VSHFLILHG WR EH D 5HVHUYH YROXPH FDQQRW EH XVHG� &DOO WKH VHUYLFH SHUVRQQHO WR PDNH WKH YROXPH VSHFLILHG WR EH D
5HVHUYH YROXPH QRUPDO�

�&�� 7KH /'(9 VSHFLILHG WR EH D 5HVHUYH YROXPH LV EHLQJ IRUPDWWHG� :DLW XQWLO WKH IRUPDWWLQJ RI WKH YROXPH VSHFLILHG WR EH D 5HVHUYH
YROXPH FRPSOHWHV�

�&�� 7KH /'(9 VSHFLILHG WR EH D 5HVHUYH YROXPH LV FRPPDQG GHYLFH� 7KH FRPPDQG GHYLFH GRHV QRW H[HFXWH +,+60 IXQFWLRQ�

���� 7KH PXOWLSOLFLW\ RI WKH +,+60 H[FHHGHG LWV OLPLW� 'HOHWH VRPH RI WKH SDLUV�

���� 7KH QXPEHU RI WKH /'(9 VSHFLILHG WR EH D 5HVHUYH YROXPH KDV
DOUHDG\ EHHQ XVHG IRU D 5HVHUYH YROXPH�

&KDQJH WKH /'(9 QXPEHU IRU VSHFLI\LQJ D 5HVHUYH YROXPH�
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Table 6.1 HIHSM Error Codes (continued)

&RGH 'HVFULSWLRQ 5HFRPPHQGHG $FWLRQ

���� 7KH QXPEHU RI WKH /'(9 VSHFLILHG WR EH D 5HVHUYH YROXPH KDV
DOUHDG\ EHHQ XVHG IRU D SULPDU\ /'(9 RI WKH +05&)�+205&)�

&KDQJH WKH /'(9 QXPEHU IRU VSHFLI\LQJ D 5HVHUYH YROXPH�

���� 7KH QXPEHU RI WKH /'(9 VSHFLILHG WR EH D 5HVHUYH YROXPH KDV
DOUHDG\ EHHQ XVHG IRU D VRXUFH YROXPH RI WKH KLHUDUFKLFDO FRQWURO�

&KDQJH WKH /'(9 QXPEHU IRU VSHFLI\LQJ D 5HVHUYH YROXPH�

���� 7KH QXPEHU RI WKH /'(9 VSHFLILHG WR EH D 5HVHUYH YROXPH KDV
DOUHDG\ EHHQ XVHG IRU D WDUJHW YROXPH RI WKH KLHUDUFKLFDO FRQWURO�

&KDQJH WKH /'(9 QXPEHU IRU VSHFLI\LQJ D 5HVHUYH YROXPH�

���� 7KH /'(9 VSHFLILHG WR EH D 5HVHUYH YROXPH LV QRW VHW DV D
5HVHUYH YROXPH�

&KHFN WKH YROXPH VWDWXV�

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

'HOHWH DQ\ RI WKH 5HVHUYH YROXPHV

���% 7KH VSHFLILHG YROXPH DV WKH ³5HVHUYHG´ KDV EHHQ VHW DV WKH
+05&)�+205&) WDUJHW YROXPH�

&KHFN WKH YROXPH VWDWXV�

���& 7KH VSHFLILHG VRXUFH YROXPH KDV EHHQ VHW DV WKH +5&�+25&
VRXUFH YROXPH�

&KHFN WKH YROXPH VWDWXV�

���' 7KH VSHFLILHG WDUJHW YROXPH KDV EHHQ VHW DV WKH +5&�+25&
WDUJHW YROXPH�

&KHFN WKH YROXPH VWDWXV�

���) 7KH VSHFLILHG VRXUFH YROXPH KDV EHHQ VHW DV WKH +,+60 VRXUFH
YROXPH�

&KHFN WKH YROXPH VWDWXV�

���� 7KH VSHFLILHG VRXUFH YROXPH QXPEHU GRHV QRW H[LVW� 5HWU\ DIWHU UHIUHVKLQJ WKH VFUHHQ�

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

���� 7KH VSHFLILHG VRXUFH YROXPH KDV EHHQ VHW DV RWKHU VRXUFH
YROXPH�

&KHFN WKH SDLU VWDWXV�

���� 7KH VSHFLILHG VRXUFH YROXPH KDV EHHQ VHW DV WKH
+05&)�+205&) VRXUFH YROXPH�

'HOHWH WKH SDLU RI WKH +05&)�+205&)�

���� 7KH VSHFLILHG VRXUFH YROXPH KDV EHHQ VHW DV D WDUJHW YROXPH RI
WKH +05&)�+205&)�

'HOHWH WKH SDLU RI WKH +05&)�+205&)�

���� 7KH VSHFLILHG VRXUFH YROXPH KDV EHHQ VHW DV D 0�92/ RI WKH
+2'0�

'HOHWH WKH +2'0 SDLU�

���% ,W LV LPSRVVLEOH WR PDNH D SDLU EHFDXVH 9ROXPH ZKLFK ZDV
VSHFLILHG DV D WDUJHW YROXPH LV 5RRW 9ROXPH DOUHDG\

,W FRQILUPV D SDLU FRQGLWLRQ�

���& ,W LV LPSRVVLEOH WR PDNH D SDLU EHFDXVH 9ROXPH ZKLFK ZDV
VSHFLILHG DV D WDUJHW YROXPH LV 1RGH 9ROXPH DOUHDG\

,W FRQILUPV D SDLU FRQGLWLRQ�

���� 7KH VSHFLILHG WDUJHW YROXPH GRHV QRW H[LVW� ([HFXWH �5HIUHVK� DQG GR DJDLQ�

���� 7KH VSHFLILHG WDUJHW YROXPH GRHV QRW VHW DV WKH 5HVHUYH YROXPH� &KHFN WKH YROXPH VWDWXV�

���� 7KH VSHFLILHG WDUJHW YROXPH KDV EHHQ XVHG DV RWKHU +,+60 WDUJHW
YROXPH�

&KHFN WKH YROXPH VWDWXV�

���� 7KH VSHFLILHG WDUJHW YROXPH KDV EHHQ XVHG DV +05&)�+205&)
WDUJHW YROXPH�

'HOHWH SDLU RI +05&)�+205&)

���� 7KH VSHFLILHG VHFRQGDU\ /'(9 LV XVHG DV D 3�92/ RI WKH +25&� 'HOHWH WKH +25& SDLU�
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Table 6.1 HIHSM Error Codes (continued)

&RGH 'HVFULSWLRQ 5HFRPPHQGHG $FWLRQ

���� 7KH VSHFLILHG VHFRQGDU\ /'(9 LV XVHG DV D 3�92/ RI WKH +25&� 'HOHWH WKH +25& SDLU�

���� 7KH VSHFLILHG VHFRQGDU\ /'(9 LV XVHG DV DQ 0�92/ RI WKH
+2'0�

'HOHWH WKH +25& SDLU�

���$ 7KH VSHFLILHG VHFRQGDU\ /'(9 LV XVHG DV D VRXUFH YROXPH RI WKH
+05&) � +205&)�

'HOHWH WKH +05&)�+205&) SDLU�

���% 7KH VSHFLILHG WDUJHW YROXPH KDV EHHQ XVHG DV RWKHU +,+60
VRXUFH YROXPH�

&KHFN WKH YROXPH VWDWXV�

���& 7KH /'(9 VSHFLILHG DV D 5HVHUYH YROXPH LV EHLQJ XVHG DV D
+2'0 0�92/�

'HOHWH WKH +2'0 SDLU�

���( 7KH /'(9 VSHFLILHG DV D 5HVHUYH YROXPH LV EHLQJ XVHG DV DQ 0�
92/ RI WKH +5&�+25&�

'HOHWH WKH +5&�+25& SDLU�

���) 7KH /'(9 VSHFLILHG DV D 5HVHUYH YROXPH LV EHLQJ XVHG DV DQ 5�
92/ RI WKH +5&�+25&�

'HOHWH WKH +5&�+25& SDLU�

���� 7KH /'(9 QXPEHUV RI WKH VSHFLILHG VRXUFH DQG WKH WDUJHW
YROXPHV DUH WKH VDPH�

5HWU\ DIWHU UHIUHVKLQJ WKH VFUHHQ�

���� 7KH VRXUFH YROXPH ZDV XVHG IRU 5HVHUYH YROXPH RI +,+60� &KHFN WKH VRXUFH YROXPH RU &DQFHO WKH 5HVHUYH YROXPH RI
+,+60�

���� 7KH VSHFLILHG UHVHUYH YROXPH KDV EHHQ VHW DV '&5� 5HVHW WKH '&5�

���� 7KH VSHFLILHG VRXUFH YROXPH KDV EHHQ VHW DV '&5� 5HVHW WKH '&5�

���$ 7KH VSHFLILHG WDUJHW YROXPH KDV EHHQ VHW DV '&5� 5HVHW WKH '&5�

���% 7KH VSHFLILHG UHVHUYH YROXPH KDV EHHQ FRQVWUXFWHG DV /86(� 5HVHW WKH /86(�

���& 7KH VSHFLILHG UHVHUYH YROXPH KDV EHHQ VHW DV +05&)�+205&)
UHVHUYHG YROXPH�

&KHFN WKH SDLU VWDWXV�
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 Appendix A Acronyms and Abbreviations

ACP array control processor
ave average

CARB cache memory arbiter
CCI Hitachi Command Control Interface
CHA channel adapter
CHIP client-host interface processor
CHP channel processor
CSW cache path switch
CU control unit
CVS Custom Volume Size (also called Virtual LVI and Virtual LUN)

 DCR dynamic cache residency
DKA disk adapter
DKC disk controller
DKP disk processor
DLL dynamic link library
DRR data recovery and regeneration processor
dst destination (target)

grp group

HDD hard disk drive
HIHSM Hitachi Internal Hierarchical Storage Manager
HMRCF Hitachi Multi-RAID Coupling Feature (ShadowImage for mainframe)
HODM Hitachi Online Data Migration
HOMRCF Hitachi Open Multi-RAID Coupling Feature (ShadowImage for open systems)
HORC Hitachi Open Remote Copy
HRC Hitachi Remote Copy

 I/O input/output

 LAN local-area network
LDEV logical device
 LU logical unit (e.g., OPEN-3)
 LUN logical unit number
 LUSE Logical Unit Size Expansion
 LVI logical volume image (e.g., 3390-3R)

 max maximum
min minimum, minutes

 num number

 PC personal computer system

 R-SIM remote service information message
RAID redundant array of independent disks
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RCU remote control unit
RMCMAIN remote console main
rnd random

sec seconds
seq sequential
SIM service information message
 SM shared memory
 src source
 SVP service processor

TID target ID

vol volume
VOLSER volume serial number
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Index

A

access paths, 4
interpreting usage rates, 9
viewing usage, 31

adapter-csw, 4
adapter-SM, 4
Add Pair Confirmation panel, 50
auto migration, 11–13, 11–13, 11–13, 34–47

controlling, 41
log, 44–47
making a new plan, 43
scheduling, 40–42, 41
setting parameters, 40–42
status of operation, 52
status of plan, 35
stopping operation, 53

Auto Migration History Display panel, 44
Auto Migration panel, 34–35

C

canceling a plan, 43
Change Attribute panels, 32
channel processor. See CHP
CHP, 3

interpreting usage rates, 8
viewing usage, 31

class, 5
Class List panel, 36
Class Usage panel, 38
components, 3
csw-cache, 4
customer support, 85

D

Data Gathering panel, 24
data recovery and regeneration processor. See DRR
Data Term panel, 25
Delete Pair Confirmation panel, 53
deleting a HIHSM pair, 53
disk drive, 5
disk processor. See DKP
DKP, 4

interpreting usage rates, 9
viewing usage, 31

DRR, 4
interpreting usage rates, 9
viewing usage, 31

Dynamic Optimizer, 1

E

error codes, 85–88

estimating usage, 10
Execution Parameter Settings panel, 40–42
Export Monitor panel, 26
exporting monitor data, 26

F

Fix Parity Group panel, 37
fixed parity group, 36–37
Font panel

illustration, 82

G

GraphTool, 14, 57–84
installing, 58
uninstalling, 60

H

hard disk drive. See HDD
hardware installation, 15
HDD, 5
HIHSM

components, 3
error codes, 85–88
GraphTool, 57–84
overview, 1–2
requirements, 7, 15
starting the software, 20

HIHSM Main panel, 22–23, 27
history

auto migration events, 44–47
migration operations (all), 54

History Display panel, 54
Hitachi Data Systems Support Center, 85

I

installation
hardware, 15
software, 16

L

log
auto migration, 44–47
migration operations (all), 54

logical volume
description, 4
interpreting usage rates, 8
viewing usage, 28

LUSE volumes, 7
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M

main history log, 54
Main panel, 22–23
making a new plan, 43
manual migration, 14

log, 54
starting an operation, 49
status of operation, 52
stopping operation, 53

maximum disk usage, 38–39
for auto migration analysis, 41

migration operation, 6
monitor data term, 25

for auto migration analysis, 41
monitoring, 24–26

exporting monitor data, 26
selecting monitor data term, 25
starting/stopping, 24

monitoring usage, 8–9

O

Option Product panel, 17
overview, 1–2

P

Pair Status panel, 52
parameters for auto migration, 40–42
parity group, 4

fixed, 36–37
interpreting usage rates, 8, 27
viewing usage, 27

plan
canceling a plan, 43
making a new plan, 43

R

requirements, 7, 15
reserving target volumes, 32
RMCMAIN key diskette, 15
RMCMAIN license key, 15

S

Select Target Group panel, 49
Select Term panel

illustration, 70, 73, 80
Select Unit panel

illustration, 70, 74, 81
setting the maximum disk usage rates, 38–39
setup.exe, 58
starting HIHSM software, 20
status of migration operation, 52
Support Center, 85

T

target volume, reserving, 32
troubleshooting, 85

error codes, 85–88

U

Usage panel, 30

V

Volume List panel, 28, 48

W

write pending rate, 9
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