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Preface

Businesses of all sizes are faced with the challenge of managing huge volumes of data that
are becoming increasingly valuable. But storing this data can be costly, and extracting value
from the data is becoming more and more difficult. IT organizations have limited resources
and cannot afford to make investment mistakes. The IBM® Storwize® V3500 system provides
a smarter solution that is affordable, simple, and efficient, which enables businesses to
overcome their storage challenges.

IBM Storwize V3500 is the most recent addition to the IBM Storwize family of disk systems. It
delivers easy-to-use, entry-level configurations that are specifically designed to meet the
modest budgets of small and medium-sized businesses.

IBM Storwize V3500 features the following highlights:
» Consolidate and share data with low cost iISCSI storage networking.

» Deploy storage in minutes and perform storage management tasks quickly and easily
through a breakthrough graphical user interface.

» Experience peace of mind with proven IBM Storwize family high-availability data protection
with snapshot technology and IBM warranty support.

» Optimize efficiency by allocating only the amount of disk space needed at the time it is
required with high performance, thin-provisioning capabilities.
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Manchester Lab, UK.
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IBM Storwize V3500 overview

This chapter provides an overview of the Storwize V3500.

This chapter includes the following topics:

Storwize V3500 overview

Storwize V3500 terminology

Storwize V3500 hardware

Storwize V3500 terms

FlashCopy

Problem management and support

Useful Storwize V3500 websites

Storwize V3500 learning videos on YouTube
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1.1 Storwize V3500 overview

The Storwize V3500 solution provides a modular storage system that includes the capability
to virtualize its own internal storage. The IBM Storwize V3500 system is a virtualizing RAID
entry/midrange storage system.

Storwize V3500 has the following benefits:

» Brings enterprise technology to entry storage
» Specialty administrators are not required

» Easy client setup and service

» Simple integration into the server environment

The Storwize V3500 subsystem consists of one enclosure. Control enclosures contain disk
drives and two nodes (an I/O group), which are attached to the SAN fabric.

The simplest use of the Storwize V3500 is as a traditional RAID subsystem. The internal
drives are configured into RAID arrays and virtual disks are created from those arrays.

Storwize V3500 supports regular drives only.

A Storwize V3500 system provides a number of configuration options that are aimed at
simplifying the implementation process. It also provides automated wizards, called Directed
Maintenance Procedures (DMPs), to help resolve any events that might occur. An Storwize
V3500 system is a clustered, scalable, and an entry storage system.

2 Implementing the Storwize V3500



Figure 1-1 shows the Storwize V3500 high-level overview that is attached via a SAN.

Hosts

Host access to storage
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Figure 1-1 Storwize V3500 overview that is attached via SAN

Important: For more information about restrictions, see these websites:

» http://www-03.1ibm.com/systems/support/storage/ssic/interoperability.wss
» http://www-01.1ibm.com/support/docview.wss?uid=ssg1S1004197
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A major benefit of the Storwize V3500 is that you can directly attach it to a host, as shown in
Figure 1-2.

Hosts

v .
IBM Storwize V3500
virtualizes its own internal
IBM Storwize storage
V3500

N~

Figure 1-2 Storwize V3500 direct attached

Included with the Storwize V3500 system is a simple and easy-to-use graphical user interface
(GUI) that is designed to allow storage to be deployed quickly and efficiently. The GUI runs on
any supported browser. The management GUI contains a series of pre-established
configuration options that are called presets that use commonly used settings to quickly
configure objects on the system. Presets are available for creating volumes and IBM
FlashCopy® mappings and for setting up a RAID configuration.

You can also use the command-line interface (CLI) to set up or control the system.

The Storwize V3500 solution provides a choice of up to 12 x 3.5-inch or 24 x 2.5-inch Serial
Attached SCSI (SAS) drives for the internal storage.

The Storwize V3500 solution consists of one control enclosure. The control enclosure
contains two node canisters, two power supplies, and the drives.
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You can have up to 36 TB of storage capacity one complete enclosure.

1.2 Storwize V3500 terminology

The Storwize V3500 system introduced some terminology that is consistent with the rest of
the IBM Storwize family and SAN Volume Controller. The terms are defined in Table 1-1.

Table 1-1 Storwize V3500 terminology

Storwize V3500 term Definition

Battery Each control enclosure node canister in a Storwize V3500
contains a battery.

Canister Canisters are hardware units that are subcomponents of a
Storwize V3500 enclosures. Each enclosure contains two
canisters.

Clone A copy of a volume on a server at a particular point in time. The

contents of the copy can be customized while the contents of
the original volume are preserved.

Control enclosure

A hardware unit that includes the chassis, node canisters,
drives, and power sources.

Data migration

You can migrate data from existing external storage to its
internal volumes.

Drive

Storwize V3500 supports a range of hard disk drives (HDDs)
and solid-state drives (SSDs)

Enclosure

An enclosure is the basic housing unit for the Storwize V3500.
It is the rack-mounted hardware that contains all the main
components of the system: canisters, drives, and power
supplies.

Event

An occurrence that is significant to a task or system. Events can
include completion or failure of an operation, a user action, or
the change in the state of a process.

Fibre Channel port

Fibre Channel ports are connections for the hosts to get access
to the Storwize V3500.

Host mapping

The process of controlling which hosts have access to specific
volumes within a Storwize V3500.

Internal storage

Array managed disks (MDisks) and drives that are held in
enclosures and nodes that are part of the Storwize V3500.

Managed disk (MDisk)

A component of a storage pool that is managed by a clustered
system. An MDisk is part of a RAID array of internal storage or
a Small Computer System Interface (SCSI) logical unit (LU) for
external storage. An MDisk is not visible to a host system on the
storage area network.

Node canister

A hardware unit that includes the node hardware, fabric and
service interfaces, serial-attached SCSI (SAS) ports, and
battery.

Power Supply Unit

Each enclosure has two power supply units (PSU).

Chapter 1. IBM Storwize V3500 overview
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Storwize V3500 term

Definition

Quorum disk A disk that contains a reserved area that is used exclusively for
cluster management. The quorum disk is accessed when it is
necessary to determine which half of the cluster continues to
read and write data.

Snapshot An image backup type that consists of a point-in-time view of a

volume.

Storage pool

A collection of storage capacity that provides the capacity
requirements for a volume.

Thin provisioning or thin
provisioned

The ability to define a storage unit (full system, storage pool, or
volume) with a logical capacity size that is larger than the
physical capacity that is assigned to that storage unit.

Volume

A discrete unit of storage on disk, tape, or other data recording
medium that supports some form of identifier and parameter
list, such as a volume label or I/O control.

Worldwide port names

Each Fibre Channel port is identified by their physical port
number and by a worldwide port name (WWPN).

1.2.1 Storwize V3500 models

The Storwize V3500 platform consists of two different models. Each model contains two
canisters that, although they can be replaced independently, are seen as part of the
enclosure.

More information: For the most up-to-date information about the features, benefits, and
specifications of Storwize V3500 models, see this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp

The information in this book is valid at the time of writing. However, as the Storwize V3500
matures, there might be new features and enhanced specifications.

The Storwize V3500 models are described in Table 1-2.

Table 1-2 Storwize V3500 models

Model Cache Drive slots Maximum capacity | Power supply
2071-02A (with 8 GB 12 x 3.5-inch 36 TB Integrated dual
two node power supplies
canisters)

2071-10A (with 8 GB 24 x 2.5-inch 24TB Integrated dual
two node power supplies

canisters)
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iSCSI and Fibre Channel connectivity with intermix flexibility

With iSCSI host interface support and optional Fibre Channel (FC) support, Storwize V3500
is designed to accommodate the following common storage network technologies:

» By using iSCSI, you can capitalize on your existing IT skills and infrastructure by delivering
block-based storage across the IP network. iSCSI provides an alternative to the
investment in a storage-only, FC infrastructure.

» A mature and proven technology, FC is the host interface of choice for high-performance
environments. By using Storwize V3500 with FC, you can use the benefits that are offered
by a SAN environment.

The Storwize V3500 comes with four 1-Gb iSCSI host interface ports, with eight 8-Gb FC
ports available as an optional feature.

Figure 1-3 shows the front view of the 2071-02A enclosure.

Figure 1-3 IBM Storwize V3700 front view for 2072-12C, and 12E enclosures

The drives are positioned in four columns of three horizontal mounted drive assemblies. The
drive slots are numbered 1 - 12, starting at upper left and going left to right, top to bottom.

Figure 1-4 shows the front view of the 2071-10A enclosure.

Figure 1-4 Storwize V3500 front view for 2072-24C, and 24E enclosure

The drives are positioned in one row of 24 vertically mounted drive assemblies. The drive
slots are numbered 1 - 24, starting from the left. (There is a vertical center drive bay molding
between slots 12 and 13).
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1.2.2 Storwize V3500 features

8

The following features are available with Storwize V3500:
» Thin provisioning (space-efficient disks)

Traditional fully allocated volumes allocate real physical disk capacity for an entire volume,
even if that capacity is never used. Thin-provisioned volumes allocate real physical disk
capacity only when data is written to the logical volume.

Volume mirroring

Provides a single volume image to the attached host systems while pointers are
maintained to two copies of data in separate storage pools. If one copy fails, Storwize
V3500 provides continuous data access by redirecting 1/0 to the remaining copy. When
the copy becomes available, automatic resynchronization occurs.

FlashCopy

Storwize V3500 provides a volume level point-in-time copy function to its internal
virtualized volumes. This function is designed to create copies for backup, parallel
processing, testing, and development, and have the copies available almost immediately.

Storwize V3500 includes the following FlashCopy functions:
— Full and incremental copy

This function copies only the changes from the source or target data since the last
FlashCopy operation. It is designed to enable completion of point-in-time online
backups much more quickly than the use of traditional FlashCopy.

— Multitarget FlashCopy

Storwize V3500 supports multiple copies from a single source. Each copy is managed
by a unique mapping. In general, each mapping acts independently and is not affected
by other mappings that are sharing the source volume.

— Cascaded FlashCopy

This function is used to create copies of copies and supports full, incremental, or
nocopy operations.

— Reverse FlashCopy

The use of this function allows data from an earlier point-in-time copy to be restored
with minimal disruption to the host.

— FlashCopy nocopy with thin provisioning

This function provides a combination of the use of thin-provisioned volumes and
FlashCopy together to help reduce disk space requirements when copies are made.
The following variations of this option are available:

* Space-efficient source and target with background copy, which copies only the
allocated space.

* Space-efficient target with no background copy, which copies only the space that is
used for changes between the source and target. This variation generally is referred
to as snapshots.

This function can be used with multi-target, cascaded, and incremental FlashCopy.
Consistency groups

Consistency groups address the issue where application data is on multiple volumes. By
placing the FlashCopy relationships into a consistency group, commands can be issued
against all of the volumes in the group. This action enables a consistent point-in-time copy
of all of the data, even though it might be on a physically separate volume.
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FlashCopy mappings can be members of a consistency group, or they can be operated in
a stand-alone manner; that is, not as part of a consistency group. FlashCopy commands
can be issued to a FlashCopy consistency group, which affects all FlashCopy mappings in
the consistency group, or to a single FlashCopy mapping if it is not part of a defined
FlashCopy consistency group.

Data Migration (no charge for temporary usage)

Storwize V3500 provides a data migration function that can be used to import external
storage systems into the Storwize V3500 system.

By using this function, you can complete the following tasks:

— Move volumes nondisruptively onto a newly installed storage system
— Migrate data from other storage systems to Storwize V3500 managed storage

The Storwize V3500 can be virtualized from systems such as the IBM SAN Volume
Controller, IBM Storwize V7000, or IBM Flex System™ V7000 Storage Node.

1.2.3 Storwize V3500 availability

Availability of this product is limited to the following countries and regions:

vyvyyy

People's Republic of China
Hong Kong S.A.R. of the PRC
Macao S.A.R. of the PRC
Taiwan
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1.3 Storwize V3500 hardware

The Storwize V3500 solution is a modular storage system that is built on a common enclosure
(control enclosure and expansion enclosure).

Figure 1-5 shows an overview of the hardware components of the Storwize V3500 solution.

Storwize V3500

Control enclosure \

Host interface
card

Host interface
card

S588 888
N 1 )

Contains the node hardware, - Each node canister
fabric and service interfaces contains one battery

ports

Host interface | Each node canister
card contains one host interface card

- The Storwize V3500 contains
one module per node - Each enclosure contains two

power supplies
. Each enclosure contains drives

Figure 1-5 Storwize V3500 hardware components
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Figure 1-6 shows the controller rear view of Storwize V3500 models 02A and 10A.
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Figure 1-6 Storwize V3500 controller rear view - models 02A and 10A

In the rear view, you can see that there are two power supply slots at the bottom of the
enclosure. Both slots are the same and they are exchangeable.

There are two canister slots at the top of the chassis.

There are two models of the control enclosure: one features 12 3.5-inch disk slots (model
02A) and the other features 24 2.5-inch disk slots (model 10A).

Each node canister contains the following hardware:

Battery

Memory: 4-GB memory

Host interface card

Three 6 Gbps SAS ports (for future use)

10/100/1000 Mbps Ethernet ports

Two USB 2.0 ports (one port is used during installation)
System flash

vVvVvyVvYyVvYyvYYyvYyYy

The battery is used in a power loss. The Storwize V3500 system needs these batteries to
write the cache data to the internal system flash. This memory dump is called a fire hose
memory dump. After the system is up again, this data is loaded back to the cache to destage
it to the disks.

In Figure 1-7, you can see the different ports at the rear, which are provided by the Storwize
V3500 node canister.
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A
i om]

Figure 1-7 Storwize V3500 node ports

In Figure 1-7, the host interface card (HIC) is at position 7.
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The Fibre Channel ports operate at 2, 4, or 8 Gbps. The ports of the host interface cards are
always numbered from left to right, starting with 1. For more information, see this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp

The Storwize V3500 is delivered with three serial attached SCSI (SAS) ports. They are
numbered 1 on the left to 3 on the right; however, the Storwize V3500 does not use these
ports. They are at position number 3 in Figure 1-7 on page 11.

The two 10/100/1000 Mbps Ethernet ports that are shown in Figure 1-7 on page 11 and
numbered 1 and 2 are used for management. Port 1 (left port) must be configured. The
second port is optional and can be used for management. You also can use both ports for
iISCSI traffic. For more information, see Chapter 4, “Host configuration” on page 141.

There are two USB ports (numbered 5 and 6 in Figure 1-7 on page 11). One is used during
the initial configuration or in case of problem. They are numbered 1 on the left and 2 on the
right. For more information, see Chapter 2, “Initial configuration” on page 27.

As described previously, the system flash is used to store the dump files in case of power loss
and for the operating system.

Important: Do not use the port marked with 4 in Figure 1-7 on page 11. This port is a
service port only.

The two nodes act as a single processing unit and form an 1/O group that is attached to the
SAN fabric. The pair of nodes is responsible for serving 1/0 to a volume. The two nodes
provide a highly available fault-tolerant controller so that if one node fails, the surviving node
automatically takes over. Nodes are deployed in pairs that are called /O groups.

One node is designated as the configuration node, but each node in the control enclosures
holds a copy of the control enclosure state information.

The terms node canister and node are used interchangeably throughout this book.

Storwize V3500 enclosures support SAS and Nearline SAS drive types. Each SAS drive has
internal two ports and 1/O can be issued down both paths simultaneously.

Table 1-3 shows the Storwize V3500 Disk Drive types that are available at the time of writing.

Table 1-3 Storwize V3500 Disk Drive types

Drive type Speed Size

2.5-inch form factor SAS 10,000 rpm 300,600, and 900 GB
2.5-inch form factor SAS 15,000 rpm 146 and 300 GB
2.5-inch form factor Nearline SAS 7,200 rpm 500 GBand 1 TB
3.5-inch form factor Nearline SAS 7,200 rpm 2and 3TB
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1.4 Storwize V3500 terms

In this section, we introduce the terminology of the Storwize V3700 that is used throughout
this book.

1.4.1 Hosts

A host system is a server that is connected to Storwize V3500 through a Fibre Channel
connection or through an iISCSI connection.

Hosts are defined to the Storwize V3500 by identifying their worldwide port names (WWPNs)
for Fibre Channel hosts. For iSCSI hosts, they are identified by using their iISCSI names. The
iISCSI names can be iSCSI qualified names (IQNs) or extended unique identifiers (EUIs). For
more information, see Chapter 4, “Host configuration” on page 141.

A significant benefit of not having direct attach is that you can attach the host directly to the
Storwize V3500. If you do not have any FC switches, you can connect hosts without any FC
network directly, as shown in Figure 1-2 on page 4.

1.4.2 Node canister

Storwize V3500 has a hardware component that is called the node canister. It is the node that
is a logical object within the node canister and provides the virtualization of internal volumes,
cache, and a copy service (FlashCopy) function. A clustered system consists of a one node
pair.

One of the nodes within the system is known as the configuration node and it is the node that
manages configuration activity for the clustered system. If this node fails, the system
nominates another node to become the configuration node.

1.4.3 1/0O groups

Within Storwize V3500, there are two node canisters that are known as /0O groups. The
Storwize V3500 supports two node canisters in the clustered system, which provides one I/O
groups.

When a host server performs I/O to one of its volumes, all the I/Os for a specific volume are
directed to the 1/O group. Also, under normal conditions, the 1/Os for that specific volume are
always processed by the same node within the I/O group.

Both nodes of the I/0O group act as preferred nodes for their own specific subset of the total
number of volumes that the I/O group presents to the host servers. However, both nodes also
act as a failover node for its partner node within the 1/0 group. A node takes over the 1/0
workload from its partner node (if required) without affecting the server’s application.

In a Storwize V3500 environment, which uses active-active architecture, the /0 handling for a
volume can be managed by both nodes of the I/O group. Therefore, servers that are
connected through Fibre Channel connectors must use multipath device drivers to handle this
capability.

The Storwize V3500 I/O groups are connected to the SAN so that all application servers that
are accessing volumes from the 1/0 group have access to them. Up to 256 host server objects
can be defined to one Storwize V3500.
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Important: The active-active architecture provides the availability to process 1/Os for both
controller nodes. It allows the application to continue running smoothly, even if the server
has only one access route or path to the storage controller. This type of architecture
eliminates the path/LUN thrashing that is typical of an active-passive architecture.

1.4.4 Clustered system

1.4.5 RAID
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All configuration, monitoring, and service tasks are performed at the system level. The
configuration settings are replicated across both node canisters in the clustered system. To
facilitate these tasks, one or two management IP addresses are set for the clustered system.
By using this configuration, you can manage the clustered system as a single entity.

There is a process that is provided to back up the system configuration data on to disk so that
the clustered system can be restored in the event of a disaster. This method does not back up
application data, only Storwize V3500 system configuration information.

System configuration backup: After the system configuration is backed up, save the
backup data on your hard disk (or at least outside of the SAN). If you are unable to access
the Storwize V3500, you do not have access to the backup data if it is on the SAN. Perform
this configuration after each configuration change to be on the safe side.

One node is designated as the configuration node canister and it is the only node that
activates the system IP address. If the configuration node canister fails, the system chooses
the other node to be the new configuration node. The new configuration node takes over the
system IP addresses.

The system can be configured by using the Storwize V3500 management software (GUI) or
the CLI.

The Storwize V3500 setup includes several internal drives, but these drives cannot be directly
added to storage pools. The drives must be included in a Redundant Array of Independent
Disks (RAID) to provide protection against the failure of individual drives.

These drives are referred to as members of the array. Each array has a RAID level. RAID
levels provide different degrees of redundancy and performance. They also have different
restrictions regarding the number of members in the array.

The Storwize V3500 supports hot spare drives. When an array member drive fails, the system
automatically replaces the failed member with a hot spare drive and rebuilds the array to
restore its redundancy. Candidate and spare drives can be manually exchanged with array
members.

Each array has a set of goals that describe the wanted location and performance of each
array. A sequence of drive failures and hot spare takeovers can leave an array unbalanced;
that is, with members that do not match these goals. The system automatically rebalances
such arrays when the appropriate drives are available.
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The following RAID levels are available:

» RAID 0 (striping, no redundancy)

RAID 1 (mirroring between two drives)

RAID 5 (striping, can survive one drive fault, with parity)
RAID 6 (striping, can survive two drive faults, with parity)
RAID 10 (RAID 0 on top of RAID 1)

vvyyy

RAID 0 arrays stripe data across the drives. The system supports RAID 0 arrays with one
member, which is similar to traditional JBOD attach. RAID 0 arrays have no redundancy, so
they do not support hot spare takeover or immediate exchange. A RAID 0 array can be
formed by one to eight drives.

RAID 1 arrays stripe data over mirrored pairs of drives. A RAID 1 array mirrored pair is rebuilt
independently. A RAID 1 array can be formed by two drives only.

RAID 5 arrays stripe data over the member drives with one parity strip on every stripe. RAID 5
arrays have single redundancy. The parity algorithm means that an array can tolerate no more
than one member drive failure. A RAID 5 array can be formed by 3 - 16 drives.

RAID 6 arrays stripe data over the member drives with two parity stripes (which is known as
the P-parity and the Q-parity) on every stripe. The two parity strips are calculated by using
different algorithms, which gives the array double redundancy. A RAID 6 array can be formed
by 5 - 16 drives.

RAID 10 arrays have single redundancy. Although they can tolerate one failure from every
mirrored pair, they cannot tolerate two-disk failures. One member out of every pair can be
rebuilding or missing at the same time. A RAID 10 array can be formed by 2 - 16 drives.

1.4.6 Managed disks

A managed disk (MDisk) refers to the unit of storage that Storwize V3500 virtualizes. This unit
is a RAID array that consists of internal drives. The Storwize V3500 can then allocate these
MDisks into various storage pools. The Storwize V3500 also can pick up MDisk from external
storage, but only during the migration process.

An MDisk is not visible to a host system on the storage area network because it is internal in
the Storwize V3500 system.

An MDisk features the following modes:

> Array

Array mode MDisks are constructed from drives that have RAID capability. Array MDisks
always are associated with storage pools.

» Image

Image MDisks are assigned directly to a volume with a one-to-one mapping of extents
between the MDisk and the volume. For more information, see Chapter 6, “Storage
migration wizard” on page 217.
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1.4.7 Quorum disks

The clustered system uses quorum disks to break a tie when exactly half the nodes in the
system remain after a SAN failure.

The clustered system automatically forms the quorum disk by taking a small amount of space
from a local disk. It allocates space from up to three different disks for redundancy, although
only one quorum disk is active. It is possible to manage the quorum disks by using the CLI.

1.4.8 Storage pools
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A storage pool is a collection of MDisks that is grouped to provide capacity for volumes. All
MDisks in the pool are split into extents with the same size. Volumes are then allocated out of
the storage pool and mapped to a host system.

MDisks can be added to a storage pool at any time to increase the capacity of the storage
pool. MDisks can belong in only one storage pool. For more information, see Chapter 7,
“Storage pools” on page 277.

Each MDisk in the storage pool is divided into a number of extents. The size of the extent is
selected by the administrator at creation time of the storage pool and cannot be changed
later. The size of the extent ranges from 16 MB - 8 GB.

The extent size has a direct effect on the maximum volume size and storage capacity of the
clustered system. A system can manage 4 million (4 x 1024 x 1024) extents. For example, a
system with a 16-MB extent size can manage up to 16 MB x 4 MB = 64 TB of storage.

The effect of extent size on the maximum volume size is shown inTable 1-4, which lists the
extent size and the corresponding maximum clustered system size.

Table 1-4 Maximum volume capacity by extent size

Extent size Maximum volume capacity for normal volumes (GB)
16 2048 (2 TB)

32 4096 (4 TB)

64 8192 (8 TB)

128 16384 (16 TB)
256 32768 (32 TB)
512 65536 (64 TB)
1024 131072 (128 TB)
2048 262144 (256 TB)
4096 262144 (256 TB)
8192 262144 (256 TB)

Use the same extent size for all storage pools in a clustered system, which is a prerequisite if
you want to migrate a volume between two storage pools. If the storage pool extent sizes are
different, you must use volume mirroring to copy volumes between storage pools, as
described in Chapter 7, “Storage pools” on page 277.

For most clustered systems, a capacity of 1 PB is sufficient. Use a value of 256 MB.

Implementing the Storwize V3500



Default extent size: The GUI of Storwize V35000 has a default extent size value of
256 MB when you define a new storage pool.

A storage pool can have a threshold warning set that automatically issues a warning alert
when the used capacity of the storage pool exceeds the set limit.

1.4.9 Volumes

A volume is a logical disk that is presented to a host system by the clustered system. In our
virtualized environment, the host system has a volume that is mapped to it by Storwize

V3500. Storwize V3500 translates this volume into a number of extents, which are allocated
across MDisks. The advantage with storage virtualization is that the host is decoupled from
the underlying storage, so the virtualization appliance can move the extents around without
affecting the host system.

The host system cannot directly access the underlying MDisks in the same manner as it can

access RAID arrays in a traditional storage environment.

The following three types of volumes are available:

» Striped

A striped volume is allocated one extent in turn from each MDisk in the storage pool. This
process continues until the space that is required for the volume is satisfied.

It also is possible to supply a list of MDisks to use.

Figure 1-8 shows how a striped volume is allocated, assuming 10 extents are required.
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Figure 1-8 Striped volume
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» Sequential

A sequential volume is where the extents are allocated one after the other from one MDisk
to the next MDisk, as shown in Figure 1-9.
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Figure 1-9 Sequential volume

» Image mode

Image mode volumes are special volumes that have a direct relationship with one MDisk.
They are used to migrate existing data into and out of the clustered system.

When the image mode volume is created, a direct mapping is made between extents that
are on the MDisk and the extents that are on the volume. The logical block address (LBA)
x on the MDisk is the same as the LBA x on the volume. This configuration ensures that
the data on the MDisk is preserved as it is brought into the clustered system, as shown in
Figure 1-10 on page 19.
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Figure 1-10 Image mode volume

On the Storwize V3500, the image mode volume is used only to migrate the volume into the
Storwize V3500. After it is migrated, you can disconnect the migrated subsystem.

If want to migrate data from an existing storage subsystem use the Storage Migration Wizard,
which guides you through the process.

For more information, see Chapter 6, “Storage migration wizard” on page 217.

1.4.10 Thin-provisioned volumes

Volumes can be configured to be thin provisioned or fully allocated. A thin-provisioned
volume behaves regarding application reads and writes as though they were fully allocated.
When a volume is created, the user specifies two capacities: the real capacity of the volume
and its virtual capacity.

The real capacity determines the quantity of MDisk extents that are allocated for the volume.
The virtual capacity is the capacity of the volume that is reported to Storwize V3500 and to
the host servers.

The real capacity is used to store the user data and the metadata for the thin-provisioned
volume. The real capacity can be specified as an absolute value or a percentage of the virtual
capacity.

The thin provisioning feature can be used on its own to create overallocated volumes. It also
can be used with FlashCopy. Thin-provisioned volumes also can be used with the mirrored
volume feature.
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A thin-provisioned volume can be configured to autoexpand, which causes Storwize V3500 to
automatically expand the real capacity of a thin-provisioned volume as its real capacity is
used. This parameter prevents the volume to go offline. Autoexpand attempts to maintain a
fixed amount of unused real capacity on the volume. This amount is known as the
contingency capacity.

The contingency capacity initially is set to the real capacity that is assigned when the volume
is created. If the user modifies the real capacity, the contingency capacity is reset to be the
difference between the used capacity and real capacity.

A volume that is created with a zero contingency capacity goes offline as soon as it must
expand. A volume with a non-zero contingency capacity stays online until it is used up.

Autoexpand does not cause the real capacity to grow much beyond the virtual capacity. The
real capacity can be manually expanded to more than the maximum that is required by the
current virtual capacity, and the contingency capacity is recalculated.

To support the autoexpansion of thin-provisioned volumes, the storage pools from which they
are allocated have a configurable warning capacity. When the used free capacity of the group
exceeds the warning capacity, a warning is logged. For example, if a warning of 80% is
specified, the warning is logged when 20% of the free capacity remains.

A thin-provisioned volume can be converted to a fully allocated volume by using volume
mirroring (and vice versa).

1.4.11 Mirrored volumes

Storwize V3500 provides a function that is called volume mirroring, which enables a volume
to have two physical copies. Each volume copy can belong to a different storage pool.

When a host system issues a write to a mirrored volume, Storwize V3500 writes the data to
both copies. When a host system issues a read to a mirrored volume, Storwize V3500 places
it into the primary copy. If one of the mirrored volume copies is temporarily unavailable, the
Storwize V3500 automatically uses the alternative copy without any outage for the host
system. When the mirrored volume copy is repaired, Storwize V3500 resynchronizes the
data.

A mirrored volume can be converted into a non-mirrored volume by deleting one copy or by
splitting one copy to create a non-mirrored volume.

The mirrored volume copy can be of any type: image, striped, sequential, and thin provisioned
or not. The two copies can be different volume types.

The use of mirrored volumes also can assist with migrating volumes between storage pools
that have different extent sizes. It also can provide a mechanism to migrate fully allocated
volumes to thin-provisioned volumes without any host outages.

1.4.12 iSCSI
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iISCSI is an alternative means of attaching hosts to the Storwize V3500. The iSCSI function is
a software function (not hardware) that is provided by the Storwize V3500 code.

In the simplest terms, iISCSI allows the transport of SCSI commands and data over a Internet
Protocol network that is based on IP routers and Ethernet switches. iSCSI is a block-level
protocol that encapsulates SCSI commands into TCP/IP packets and uses an existing IP
network instead of requiring expensive FC HBAs and a SAN fabric infrastructure.
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A pure SCSI architecture is based on the client/server model. A client (for example, server or
workstation) initiates read or write requests for data from a target server (for example, a data
storage system).

Commands, which are sent by the client and processed by the server, are put into the
Command Descriptor Block (CDB). The server runs a command and completion is indicated
by a special signal alert.

The major functions of iISCSI include encapsulation and the reliable delivery of CDB
transactions between initiators and targets through the Internet Protocol network, especially
over a potentially unreliable IP network.

The following concepts of names and addresses are carefully separated in iSCSI:

» An iSCSI name is a location-independent, permanent identifier for an iSCSI node. An
iSCSI node has one iSCSI name, which stays constant for the life of the node. The terms
initiator name and target name also refer to an iISCSI name.

» An iSCSI address specifies the iISCSI name of an iSCSI node and a location of that node.
The address consists of a host name or IP address, a TCP port number (for the target),
and the iISCSI name of the node. An iISCSI node can have any number of addresses,
which can change at any time, particularly if they are assigned by way of Dynamic Host
Configuration Protocol (DHCP). An IBM Storwize V3700 node represents an iSCSI node
and provides statically allocated IP addresses.

Each iSCSI node (that is, an initiator or target) has a unique iSCSI Qualified Name (IQN),
which can have a size of up to 255 bytes. The IQN is formed according to the rules that were
adopted for Internet nodes.

The iSCSI qualified name format is defined in RFC3720 and contains (in order) the following
elements:
» The string iqgn.

» A date code that specifies the year and month in which the organization registered the
domain or subdomain name that is used as the naming authority string.

» The organizational naming authority string, which consists of a valid, reversed domain or a
subdomain name.

» Optionally, a colon (:), followed by a string of the assigning organization’s choosing, which
must make each assigned iSCSI name unique.

For Storwize V3500, the following IQN is used for the iSCSI target:
ign.1986-03.com.ibm:2145.<clustername>.<nodename>

On a Windows server, the following IQN (the name for the iSCSI initiator) can be defined:
ign.1991-05.com.microsoft:<computer name>

The IQNs can be abbreviated by using a descriptive name, which is known as an alias. An
alias can be assigned to an initiator or a target. The alias is independent of the name and
does not need to be unique. Because it is not unique, the alias must be used in a purely
informational way. It cannot be used to specify a target at login or used during authentication.
Both targets and initiators can have aliases.

An iSCSI name provides the correct identification of an iISCSI device irrespective of its
physical location. The IQN is an identifier, not an address.

Chapter 1. IBM Storwize V3500 overview 21



Changing names: Before you change system or node names for a Storwize V3500
clustered system that has servers that are connected to it using SCSI, be aware that
because the system and node name are part of the IQN for the Storwize V3500, you can
lose access to your data by changing these names. The Storwize V3500 GUI shows a
specific warning, but the CLI does not.

The iSCSI session, which consists of a login phase and a full feature phase, is completed with
a special command.

The login phase of the iSCSI is identical to the FC port login process (PLOGI). It is used to
adjust various parameters between two network entities and to confirm the access rights of
an initiator.

If the iISCSI login phase is completed successfully, the target confirms the login for the
initiator; otherwise, the login is not confirmed and the TCP connection breaks.

When the login is confirmed, the iSCSI session enters the full feature phase. If more than one
TCP connection was established, iSCSI requires that each command/response pair goes
through one TCP connection. Thus, each separate read or write command is run without the
need to trace each request for passing separate flows. However, separate transactions can
be delivered through separate TCP connections within one session.

For more information about configuring iSCSI, see Chapter 4, “Host configuration” on
page 141.

1.5 FlashCopy
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FlashCopy makes a copy of a source volume on a target volume. The original content of the

target volume is lost. After the copy operation starts, the target volume has the contents of the
source volume as they existed at a single point. Although the copy operation takes time, the

resulting data at the target appears as though the copy was made instantaneously.

FlashCopy is sometimes described as an instance of a time-zero (T0O) copy or a point-in-time
(PiT) copy technology.

FlashCopy can be performed on multiple source and target volumes. FlashCopy permits the
management operations to be coordinated so that a common single point-in-time is chosen
for copying target volumes from their respective source volumes.

The Storwize V3500 also permits multiple target volumes to be FlashCopied from the same
source volume. This capability can be used to create images from separate points in time for
the source volume. It also can be used to create multiple images from a source volume at a
common point in time. Source and target volumes can be thin-provisioned volumes.

Reverse FlashCopy enables target volumes to become restore points for the source volume
without breaking the FlashCopy relationship. It also eliminates the need to wait for the original
copy operation to complete. Storwize V3500 supports multiple targets and thus multiple
rollback points.
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1.6 Problem management and support

In this section, we introduce problem management and support topics.

1.6.1 IBM Assist On-site and remote service

The IBM Assist On-site tool is a remote desktop-sharing solution that is offered through the
IBM website. With it, the IBM service representative can remotely view your system to
troubleshoot a problem.

You can maintain a chat session with the IBM service representative so that you can monitor
this activity and understand how to fix the problem yourself or allow the representative to fix it
for you.

To use the IBM Assist On-site tool, the management PC (which is used to manage the
Storwize V3500) must have Internet access. For more information about this tool, see this
website:

http://www.ibm.com/support/assistonsite/

When you access the website, you sign in and enter a code that the IBM service
representative provides to you. This code is unique to each IBM Assist On-site session. A
plug-in is downloaded on to your PC to connect you and your IBM service representative to
the remote service session. The IBM Assist On-site contains several layers of security to
protect your applications and your computers.

You also can use security features to restrict access by the IBM service representative.

Your IBM service representative can provide you with more information about the use of the
tool, if required.

1.6.2 Event notifications

Storwize V3500 can use Simple Network Management Protocol (SNMP) traps, syslog
messages, and a Call Home email to notify you and the IBM Support Center when significant
events are detected. Any combination of these notification methods can be used
simultaneously.

Each event that Storwize V3500 detects is sent to different a recipient. You can configure
Storwize V3500 to send each type of notification to specific recipients or only the alerts, which
are important to the system.

1.6.3 SNMP traps

SNMP is a standard protocol for managing networks and exchanging messages. Storwize
V3500 can send SNMP messages that notify personnel about an event. You can use an

SNMP manager to view the SNMP messages that Storwize V3500 sends. You can use the
management GUI or the Storwize V3500 CLI to configure and modify your SNMP settings.

You can use the Management Information Base (MIB) file for SNMP to configure a network
management program to receive SNMP messages that are sent by the Storwize V3500. This
file can be used with SNMP messages from all versions of Storwize V3500 Software.
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1.6.4 Syslog messages

The syslog protocol is a standard protocol that is used for forwarding log messages from a
sender to a receiver on an IP network. The IP network can be IPv4 or IPv6. Storwize V3500
can send syslog messages that notify personnel about an event. Storwize V3500 can transmit
syslog messages in expanded or concise format. You can use a syslog manager to view the
syslog messages that Storwize V3500 sends. Storwize V3500 uses the User Datagram
Protocol (UDP) to transmit the syslog message. You can use the management GUI or the
Storwize V3500 CLI to configure and modify your syslog settings.

1.6.5 Call Home email

The Call Home feature transmits operational and error-related data to you and IBM through a
Simple Mail Transfer Protocol (SMTP) server connection in the form of an event notification
email. When configured, this function alerts IBM service personnel about hardware failures
and potentially serious configuration or environmental issues. You can use the call home
function if you have a maintenance contract with IBM or if the Storwize V3500 is within the
warranty period.

To send email, you must configure at least one SMTP server. You can specify as many as five
other SMTP servers for backup purposes. The SMTP server must accept the relaying of email
from the Storwize V3500 clustered system IP address. You can then use the management
GUI or the Storwize V3500 CLI to configure the email settings, including contact information
and email recipients. Set the reply address to a valid email address. Send a test email to
check that all connections and infrastructure are set up correctly. You can disable the Call
Home function at any time by using the management GUI or the Storwize V3500 CLI.

1.7 Useful Storwize V3500 websites
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The following websites can provide more information about Storwize V3700:
» Storwize V3500 home page:

http://www-947.ibm.com/support/entry/portal/overview/hardware/system storage/di
sk_systems/entry-Tevel disk systems/ibm_storwize v3500

» Storwize V3500 Configuration Limit and Restrictions:
http://www-01.1ibm.com/support/docview.wss?uid=ssg15S1004197

» Storwize V3500 Online Information Center:
http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp

» |IBM Redbooks publications about Storwize V3500:

http://www.redbooks.ibm.com/cgi-bin/searchsite.cgi?query=V35008&SearchOrder=18&Se
archFuzzy=

Implementing the Storwize V3500


http://pic.dhe.ibm.com/infocenter/storwize/v3500_ic/index.jsp
http://pic.dhe.ibm.com/infocenter/storwize/v3500_ic/index.jsp
http://www-947.ibm.com/support/entry/portal/overview/hardware/system_storage/disk_systems/entry-level_disk_systems/ibm_storwize_v3500
http://www-01.ibm.com/support/docview.wss?uid=ssg1S1003902
http://www.redbooks.ibm.com/cgi-bin/searchsite.cgi?query=V3500&SearchOrder=1&SearchFuzzy=
http://www.redbooks.ibm.com/cgi-bin/searchsite.cgi?query=V3500&SearchOrder=1&SearchFuzzy=
http://www-01.ibm.com/support/docview.wss?uid=ssg1S1004197
http://www-01.ibm.com/support/docview.wss?uid=ssg1S1003908
http://g01zciwas018.ahe.pok.ibm.com/support/dcf/preview.wss?host=g01zcidbs003.ahe.pok.ibm.com&db=support/ssg/ssgtech.nsf&unid=10D7A7887174122885257A7100391006&taxOC=STLM6B&MD=2012/11/06%2016:11:34&sid=
http://pic.dhe.ibm.com/infocenter/storwize/v3500_ic/index.jsp
http://www-01.ibm.com/support/docview.wss?uid=ssg1S1004197

1.8 Storwize V3500 learning videos on YouTube

Videos are available on YouTube that describe the IBM Storwize GUI and are available at the
URLSs shown in Table 1-5.

Table 1-5 Videos available on YouTube

Video description URL

IBM Storwize V7000 Storage Virtualization http://www.youtube.com/watch?v=12rzt3m2gP0
Terminology Overview

IBM Storwize V7000 Interface tour http://www.youtube.com/watch?v=FPbNRs9HacQ
IBM Storwize V7000 Volume management http://www.youtube.com/watch?v=YXeKqH8Sd90o
IBM Storwize V7000 Migration http://www.youtube.com/watch?v=dXxnUN6dk74

IBM Storwize V7000 Introduction to FlashCopy http://www.youtube.com/watch?v=MXWgGWjBzG4

VMware data protection with Storwize V7000 http://www.youtube.com/watch?v=vecOap-qwbA

IBM SAN Volume Controller and Storwize V7000 | http://www.youtube.com/watch?v=7noC71tLkWs
Performance Panel Sped-up! (HD)

IBM Storwize V3700 Hardware Installation http://www.youtube.com/watch?v=VuEfmfXihrs
IBM Storwize V3700 - Effortless Management http://www.youtube.com/watch?v=BfGbKWcCsR4
Introducing IBM Storwize V3700 http://www.youtube.com/watch?v=AePPKiXE4xM
IBM Storwize V3700 Initial Setup http://www.youtube.com/watch?v=0j9uhTYebgg
Storwize V7000 Installation http://www.youtube.com/watch?v=kCCFxM5ZMV4

These videos at not specifically for the Storwize V3500. However, because the interface to the
Storwize V7000 and Storwize V3700 is similar, the videos provide an overview of the
functions and features.
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Initial configuration

This chapter provides a description of the initial configuration steps for the IBM Storwize
V3500.

This chapter includes the following topics:

Planning for IBM Storwize V3500 installation

First time setup

Initial configuration steps

Call Home, email event alert, and inventory settings
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2.1 Hardware installation planning

Proper planning before the actual physical installation of the hardware is required. The
following checklist of requirements can be used to plan your installation:

O Install the hardware as described in IBM Storwize V3500 Quick Installation Guide Version
6.4.1, GC27-4218.

O For information about planning the IBM Storwize V3500 environment, see this website:

http://pic.dhe.ibm.com/infocenter/storwize/V3500 ic/index.jsp?topic=%2Fcom.ibm.
storwize.V3500.641.doc%2Fsvc_webplanning 21pbh8b.html

2.2 SAN configuration planning
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The recommended SAN configuration is composed of a minimum of two fabrics with all host
ports, and any ports on external storage systems to be virtualized by IBM Storwize V3500.
The IBM Storwize V3500 ports are evenly split between the two fabrics to provide redundancy
in the event one of the fabrics goes offline (planned or unplanned).

Virtualized storage: External storage systems that are virtualized are used for migration
purposes only.

After the IBM Storwize V3500, hosts, and optional external storage systems are connected to
the SAN fabrics, zoning must be implemented.

In each fabric, create a zone with only the four IBM Storwize V3500 worldwide port names
(WWPNSs), two from each node canister. If there is an external storage system that is
virtualized, create a zone in each fabric with the four IBM Storwize V3500 WWPNSs, two from
each node canister. Also, include up to a maximum of eight WWPNSs from the external
storage system. Assuming every host has a Fibre Channel connection to each fabric, create a
zone in each fabric with the host WWPN and one WWPN from each node canister in the IBM
Storwize V3500 system.

Maximum ports or WWPNSs: IBM Storwize V3500 supports a maximum of 16 ports or
WWPNSs from a virtualized external storage system.
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Figure 2-1 shows how to cable devices to the SAN. See this example as we describe the
zoning.

a7

SAN Fabric B

SAN Fabric A

IBM Storwize Y2500

Figure 2-1 SAN cabling and zoning diagram

Create a host/IBM Storwize V3500 zone for each server to which volumes are mapped to and
from the clustered system, as shown in the following examples in Figure 2-1:

» Zone Server 1 port A (RED) with all node port 1s
Zone Server 1 port B (BLUE) with all node port 2s
Zone Server 2 port A (RED) with all node port 3s
Zone Server 2 port B (BLUE) with all node port 4s

vYyy

Verify interoperability with which the IBM Storwize V3500 connects to SAN switches or
directors by following the requirements that are provided at this website:

http://www-01.1ibm.com/support/docview.wss?uid=ssg1S1004111

Switches or directors are at the firmware levels that are supported by the IBM Storwize
V3500.

IBM Storwize V3500 port login maximum that is listed in restriction document must not be
exceeded.

Connectivity issues: If you have any connectivity issues between IBM Storwize V3500
ports and Brocade SAN Switches or Directors at 8 Gbps, see the correct setting of the
fillword port config parameter in the Brocade operating system at this website:

http://www-01.1ibm.com/support/docview.wss?rs=591&uid=ssg151003699
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2.3 Direct attach planning

IBM Storwize V3500 can be used with direct attach Fibre Channel (FC) server configuration.
The recommended configuration for direct attachment is to have at least one FC cable from
the server that is connected to each node of the IBM Storwize V3500. This configuration
provides redundancy if one of the nodes goes offline, as shown in Figure 2-2.

Server 1 Server 2

Node Canister
1

Node Canister
2

IBM Storwize V3500

Figure 2-2 Direct attach server configuration

Verify direct attach interoperability with the IBM Storwize V3700 and the supported server
operating systems by following the requirements that provided at this website:

http://www-03.1ibm.com/systems/support/storage/ssic/interoperability.wss

2.4 LAN configuration planning
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There are two Ethernet ports per node canister that are available for connection to the LAN
on an IBM Storwize V3500 system.

Ethernet port 1 is used for accessing the management GUI, the service assistant GUI for the
node canister, and iISCSI host attachment. Port 2 can be used for the management GUI and
iSCSI host attachment.

Each node canister in a control enclosure connects over an Ethernet cable from Ethernet port
1 of the canister to an enabled port on your Ethernet switch or router. Optionally, you can
attach an Ethernet cable from Ethernet port 2 on the canister to your Ethernet network.

Configuring IP addresses: There is no issue with configuring multiple IPv4 or IPv6
addresses on an Ethernet port or the use of the same Ethernet port for management and
iISCSI access. However, you cannot use the same IP address for both management and
iISCSI host use.
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Figure 2-3 shows a possible IP configuration of the Ethernet ports on the IBM Storwize V3500
system.

Storewize V3500 Management Node Canister 1 Storewize V3500 Partner Node Canister 2
IPv4/6 managementaddress | ; IPv4/6 service address

|Pv4/6 service address IPv4/6iSCSladdress
IPv4/61SCSladdress

IPv4/6iSCSladdress

IPv4/6 managementaddress
IPv4/6iSCSl address

Figure 2-3 Example of IP address configuration options per node canister

IP management addresses: The IP management address that is shown on node canister
1 is an address on the configuration node. If there is a failover, this address transfers to
node canister 2. This node canister becomes the new configuration node. The
management addresses are managed by the configuration node canister only (1 or 2; in
this case, by node canister 1).

2.4.1 Management IP address considerations

Because Ethernet port 1 from each node canister must be connected to the LAN, a single
management IP address for the clustered system is configured as part of the initial setup of
the IBM Storwize V3500 system.

The management IP address is associated with one of the node canisters in the clustered
system and that node then becomes the configuration node. Should this node go offline
(planned or unplanned), the management IP address fails over to the other node’s Ethernet
port 1.

For more clustered system management redundancy, you should connect Ethernet port 2 on
each of the node canisters to the LAN. This configuration allows for a backup management IP
address to be configured for access if necessary.
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Figure 2-4 shows a logical view of the Ethernet ports that are available for configuration of the
one or two management IP addresses. These IP addresses are for the clustered system.

Therefore, they are associated with only one node, which is considered the configuration
node.

IBM-Storwiae- V3500 > Settings > Network ¥

ofF
5 Management IP
Addresses

Service IP Addresses

IP Addresses

The management IP address is assigned during the initialization of the system and represents a set of encosures on the system that contains
the management GUI and the command-line interface which manage the system. Click on 3 port to configure the system's management 1P
address. If you change management [P addresses, use the new IP address to login to the management GUI again.

.
L] p—

TR s Sy
NSy Fibre Ethernet Port 1 (Primary)

1P Address |[p.174,161.10
Subnet Mask | 255.255.248.0

Gateway | 9.174.167.254

[_| Show 1Py | Biox | [Eansel|

Figure 2-4 Ethernet ports that are available for configuration

2.4.2 Service IP address considerations

Ethernet port 1 on each node canister is used for system management and service access
when required. In normal operation, the service IP addresses are not needed. However, in the

event of a node canister problem, it might be necessary for service personnel to log on to the
node to perform service tasks.

Figure 2-5 shows a logical view of the Ethernet ports that are available for configuring the
service IP addresses. Only port one on each node can be configured with a service IP

15M-Storwiza_VS50D > Sattings > Netwerk -
p— Service IP Addresses
Managemont 1
enagoms The service 1P address provides access to the service interfaces on cach individusl nade canister, Select the canister and dlick port 1 to
i S Geruitn T8 AtivHas T The FAiSt . Thr Sttt T ariirRes ran b 1o T My S e TP arees i 0.0 0 r the TPvA
e coce
@ Service Ip
L
s righil B 1dentify
Zoi]
gty \(Q# iscer o =y
L.! \.,‘;"g Fihre Channel 2
Servive 1P (Purt 1)
1= 1P Address (3174160 244
Gatemay (9.174.167.254

Figure 2-5 Service IP addresses available for configuration

2.5 Host configuration planning

Hosts should have two FC connections for redundancy, although IBM Storwize V3500
supports hosts with a single HBA port connection. However, if that HBA, its link to the SAN
fabric, or the fabric fails, the host loses access to its volumes. Even with a single connection to
the SAN, the host has multiple paths to the IBM Storwize V3500 volumes. These paths are

available because that single connection must be zoned with at least one FC port per node.
Therefore, a multipath driver is required.
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SAN Boot is supported by IBM Storwize V3500. The requirements are listed on the IBM
Storwize V3500 support matrix and configuration instructions are provided in the IBM
Storwize V3500 Host Attachment Guide, which can be found at this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp?topic=%2Fcom.ibm.sto
rwize.v3500.641.doc%2Fsvc_hostattachmentmain.html

Verify that the hosts that access volumes from the IBM Storwize V3500 meet the
requirements that are found at this website:
http://www-01.1ibm.com/support/docview.wss?uid=ssg15S1004197

Multiple OS are supported by IBM Storwize V3500. For more information about
HBA/Driver/multipath combinations, see this website:
http://www-03.1ibm.com/systems/support/storage/ssic/interoperability.wss

Per the IBM System Storage Interoperation Center (SSIC), keep the following items under
consideration:

» Host operating systems are at the levels that are supported by the IBM Storwize V3500.

» HBA BIOS, device drivers, firmware, and multipathing drivers are at the levels that are
supported by IBM Storwize V3500.

» If boot from SAN is required, ensure that it is supported for the operating systems to be
deployed.

» If host clustering is required, ensure that it is supported for the operating systems to be
deployed.

» All direct connect hosts should have the HBA set to point-to-point.

For more information, see Chapter 4, “Host configuration” on page 141.

2.6 Miscellaneous configuration planning

During the initial setup of the IBM Storwize V3500 system, the installation wizard asks for
various information that you should have available during the installation process. Several of
these fields are mandatory for you to continue the initial configuration.

The following checklist can be used to gather information before the initial setup is performed.
The date and time can be manually entered. However, to keep the clock synchronized, use a
network time protocol (NTP) service:

O Document the current LAN NTP server IP address that is used for synchronizing devices.

O For alerts to be sent to storage administrators and to set up Call Home to IBM for service
and support, you need the following information:

O Name of primary storage administrator for IBM to contact, if necessary.
O Email address of the storage administrator for IBM to contact if necessary.
O Phone number of the storage administrator for IBM to contact, if necessary.

O Physical location of the IBM Storwize V3500 system for IBM service (for example,
Building 22, first floor).

O SMTP or email server address to direct alerts to and from the IBM Storwize V3500.

For the Call Home service to work, the IBM Storwize V3500 system must have access to
an SMTP server on the LAN that can forward emails to the default IBM service address
callhomeO@de.ibm.com.
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O Email address of local administrators who must be notified of alerts.

O IP address of SNMP server to direct alerts to if wanted (for example, operations or help
desk).

After the IBM Storwize V3500 initial configuration, you might want to add other users who can
manage the system. You can create as many users as you need, but only the following roles
generally are configured for users:

v

Security Admin
Administrator
Copyoperator
Service
Monitor

vyvyyy

The user in the role of Security Admin role can perform any function on the IBM Storwize
V3500.

The user in the Administrator role can perform any function on the IBM Storwize V3500
system, except create users.

User creation: The create users function is allowed by the Security Admin role only and
should be limited to as few users as possible.

The user in the Copyoperator role can view anything in the system. However, the user can
configure and manage only the copy functions of the FlashCopy capabilities.

The user in the Monitor role can view object and system configuration, but cannot configure,
manage, or modify any system resource.

The only other role that is available is the Service role, which is used if you create a user ID
for the IBM service representative. IBM service personnel in this role can view anything on the
system, as with the monitor role, plus perform service-related commands, such as adding a
node back to the system after being serviced or including disks that were excluded.

2.7 System management

34

The graphical user interface (GUI) is used to configure, manage, and troubleshoot the IBM
Storwize V3500 system. It is used primarily to configure RAID arrays and logical drives,
assign logical drives to hosts, replace and rebuild failed disk drives, and expand the logical
drives.

It allows for troubleshooting and management tasks, such as checking the status of the
storage server components, updating the firmware, and managing the storage server.

IT also offers advanced functions, such as FlashCopy. A command-line interface (CLI) for the
IBM Storwize V3500 system also is available.

This section describes system management by using the GUI and CLI.
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2.7.1 Graphical user interface

A web browser is used for GUI access. You must use a supported web browser to access the
management GUI. For a list of supported web browsers, see the Checking your web browser
settings for the management GUI document at this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp?topic=%2Fcom.ibm.sto
rwize.v3500.641.doc%2Fsvc_configuringbrowser lobgl5.html

To open the Management GUI from any web browser, complete the following steps:

1. Browse to one of the following locations:

a. http(s)://host name of your cluster/

b. http(s)://cluster IP address of your cluster! (for example: https://192.168.70.120)
2. Use the following default login information

— User ID: superuser

— Password: passwOrd
For more information about how to use this interface, see this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp?topic=%2Fcom.ibm.sto
rwize.v3500.641.doc%2Ftbrd_usbgui_1936tw.html

After the initial configuration that is described in 2.9, “Initial configuration” on page 41 is
completed, the IBM Storwize V3500 Welcome window opens, as shown in Figure 2-6.

IBEM-Storwize-w3500> Home> Overview T

| i Suggested Tasks =

0 Fibre Channel
,--:. L E : @? Hosts
108 Internal 1 MDisk 1 Pool 8 volumes
Drives B
.

0 iSCSI Hosts

". Overview

Figure 2-6 Setup Wizard: Welcome window.
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2.7.2 Command-line interface

The CLlI is a flexible tool for system management and uses the Secure Shell (SSH) protocol.
A public/private SSH key pair is optional for SSH access. Appendix A, “Command-line
interface setup and SAN Boot” on page 483 describes how to set up SSH access for
Windows, Linux, or UNIX systems. The storage system can be managed by using the CLI, as
shown in Example 2-1.

Example 2-1 System management by using the CLI

IBM 2072:IBM-Storwize-V3500:admin>1suser

id name password ssh_key remote usergrp_id usergrp_name

0 superuser yes yes no 0 SecurityAdmin
1 admin yes yes no 1 Administrator
2 Andrew yes no no 2 CopyOperator

3 Justin yes no no 3 Service

4 Deiter yes no no 4 Monitor

5 Uwe yes no no 0 SecurityAdmin
6 Nancy yes no no 0 SecurityAdmin
IBM 2072:1BM-Storwize-V3500:admin>

The initial IBM Storwize V3500 system setup should be done by using the process and tools
that are described in 2.8, “First-time setup” on page 36.

2.8 First-time setup

36

This section describes how to perform a first-time IBM Storwize V3500 system setup.

IBM Storwize V3500 uses an easy-to-use initial setup that is contained within a USB key. The
USB key is delivered with each storage system and contains the initialization application
called InitTool.exe. A system management IP address, the subnet mask, and the network
gateway address are required. The initialization application creates a configuration file on the
USB key.

The IBM Storwize V3500 starts the initial setup when you plug in the USB key with the new
file in to the storage system.

USB key: If you cannot find the official USB key that is supplied with the IBM Storwize
V3500, you can use any USB key that you have available. Download and copy the
initTool.exe application from the IBM Storwize V3500 Support at this website:

http://www.ibm.com/storage/support/Storwize/V3500

The USB key contains the initTool .exe file, as shown in Figure 2-7.

Mame = | Date modified | Type Size

9 InitTaal ofz0/2011 10:27 &M Application 552 KE

Figure 2-7 InitTool program in the USB key
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Complete following steps to perform the setup by using the USB key:

1. Plug the USB key into an Windows system and start the initialization tool. If the system is
configured to autorun USB keys, the initialization tool starts automatically; otherwise, open
My Computer and double-click the InitTool.exe file. The opening window of the tool is
shown in Figure 2-8. After the tool is started, select Next and select Create a system, as
shown in Figure 2-8.

Systern Initialization

System Initialization

Welcome

» Welcome
The wizard configures a new system, resets the superuser password, or edits the

service IP address.
Tasks

Management IF
USBE Flash Drive

Surmmary

Mext = Cancel

Figure 2-8 System Initialization: Welcome window

Important: For Mac OS or Linux, complete the following steps:
a. Open a terminal window.
b. Locate the root directory of the USB flash drive:
¢ For Mac systems, the root directory usually is in the /Volumes/ directory.

¢ For Linux systems, the root directory usually is in the /media/ directory. If an
automatic mount system is used, the root directory can be located by entering
the mount command.

c. Change directory to the root directory of the flash drive.

d. Enter: sh InitTool.sh
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2. The options for creating a system are shown in Figure 2-9.

Systern Initialization
System Initialization

Tasks

v Welcome
Select the task you would like to complete:

> Tele Create a new system
Management IP Reset the superuser password
) Set the service IP address
LUSB Flash Drive
summary

< Back Mewxt = Cancel

Figure 2-9 System Initialization: Create a system

Important: The other options that are available in the initialization tool are used to
recover the service IP address or the superuser password.
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3. Set the Management IP address, as shown in Figure 2-10.

Systern Initialization
System Initialization

Management IP Address

«  Welcome
Select the Internet Protocol {IP) address to use on your system.
o
aulacks IPv4 IPvE
» Management IP IP address: 4.5.6.7

Subnet mask: 255.255.255.0

USB Flash Drive Gateway: 4561

Surmnrmary

< Back Apphy and Mext = Cancel

Figure 2-10 System Initialization: Management IP

4. Click Apply and Next to show the USB flash drive instructions, as shown in Figure 2-11.

Systern Initialization
System Initialization

USB Flash Drive

Vv Welcome
Use the following instructions to initialize the system.

' Tasks 1. Safely eject the USE flash drive
{ ot & from your PC.
V' Management IP 1 .9 2. Insert it into any USE port on
) either canister in the control
» USB Flash Drive y enclosure.
- g = g 4
I leor ! 3. Wait for the amber fault LED to
Summary : stop blinking. It is the third LED on
the right side of the canister. This
process can take up to G minutes.
5, 4. Remove the USE flash drive.

5. Reinsert the USE flash drive
into your PC and click Next.

Cancel

Figure 2-11 Initialization application: Finalizing the initial setup
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Follow the instructions through the summary portion. After the initialization completes,
click Finish. The application creates a file that is called satask.txt on the USB key, as

shown in Figure 2-12.

Marme

InitTool.app

launchpad
@ InitTool.exe
2k InitToolini
|| InitToalsh
|| launchpad.sh
|| satask.bet

Date modified

11/5/2012 9:29 Ahkd
117572012 9:28 Ahkd
8/29/2012 3:00 PAA
BF28/2012 3:00 PR
8/29/2012 3:00 PR
BF28/2012 3:00 PR
11/5/2012 9:33 Ahkd

Type

File falder

File folder
Application
Configuration sett
sH File

3H File

Text Docurnent

Figure 2-12 The satask.txt file that is created during the InitTool procedure

The contents of this file are similar to the following command:
satask mkcluster -clusterip 4.5.6.7 -gw 4.5.6.1 -mask 255.255.255.0

5. Unplug the USB key from your Windows system and plug it into the IBM Storwize V3500
USB connector slot. The storage system automatically completes the following tasks:

a. Detect the key.

b. Read the satask.txt file and run its contents.

c. Delete the satask.txt file.

d. Write the response to a new file that is called satask_result.htm]

Clustered system creation: While the clustered system is created, the amber fault
LED on the node canister flashes. When the amber fault LED stops flashing, remove
the USB key from IBM Storwize V3500 and insert it in your system to check the results.

6. After this task completes successfully, the initial setup is done. If you have a network
connection to the Storwize system, the system Management GUI is displayed. The IBM
Storwize V3500 is available for further configuration changes by using the newly defined
configuration address.

Each node has two Ethernet ports that can be used for system management. Ethernet port 1
is used for system management and must be configured and connected on both nodes. The
use of Ethernet port 2 is optional.

Each IBM Storwize V3500 clustered system has one or two system IP addresses. If the
configuration node fails, the system IP addresses are transferred to another node in the same
clustered system.

Important: The first system management IP address always uses port 1. Always connect
port 1 for all node canisters to the management network.
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2.9 Initial configuration

This section describes how to complete the initial configuration, including the following tasks:
» Setting name, date, and time

» Initial storage configuration by using the setup wizard

Complete the following steps to complete the initial configuration process:

1. Start the configuration wizard by using a web browser on a workstation and point it to the
system management IP address that is defined in Figure 2-10 on page 39. Enter the
default superuser password <passwOrd> (where 0 = zero), as shown in Figure 2-13.

Storwize V2500

Storage Management (mcr-tb4-clust...)

User Name:

Password:

Figure 2-13 Setup Wizard: Login
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2. Set up the system name, as shown in Figure 2-14.

System Setup

¥ Welcome System Name

&) System Mame Enter a name for the system.

Date and Tirme System Name: [1BM-Storwize-y3500
Detected Enclosures

Call Home

Surmnmary

o Back : Appwandmext) Cance|

Figure 2-14 Setup Wizard: Insert system name.

USB flash drive: If the GUI is not accessible, you can use the USB key. When a USB
key is plugged into a node canister, the node canister software searches for a text file
that is named satask.txt in the root directory. If the software finds the file, it attempts
to run a command that is specified in the file. When the command completes, a file that
is called satask _result.html is written to the root directory of the USB key. If this file
does not exist, it is created.
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3. Set the date and time, as shown in Figure 2-15.

System Setup

& Welcome

& System Name

&) Date and Time
Detected Enclcsurn%
Call Home

Summary

Date and Time

Select time and date settings. You can enter these settings manually or specify a
Network Time Protocal (NTP) server to synchronize time on the system.

Manually

*Date:

*Time:

*Time Zone:

Use Browser Settings

el i

NTP Server

10/31/2012

1:20 PM

(GMT-1:00) Azores

e i e e e

< Back Apply and Next = Cancel

Figure 2-15 Setup Wizard - date and time.

4. The configuration wizard continues with the hardware configuration. Verify the hardware,
as shown in Figure 2-16.

System Setup

¥ Welcome

¥ System Name

¥ Date and Time

&) Detected Enclosures
Call Home

Surmnmary

Detected Enclosures

The following enclosures have been detected.

e L L el L i

< Back

~
Usable storage:
2.18 TE Nearline SAS
=
MNext = Cancel

Figure 2-16 Setup wizard: Verify the detected hardware
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5. When an array is created, the array members are synchronized with each other by a
background initialization process, as shown in Figure 2-17.

Create RAID Arrays

. Searching for quorurm disks...

[ |47

+ Details
The task is 82% complete. Fo04 AM
Creating Basic_ RAIDE arrays 704 AM
Dunning commatrd: 704 AM
swctask mkmdiskgrp -ext 256 —warning 0%
The pool (ID Z) was successfully created. TFo04 AM
Creating spare with driwve 11 TFo04 AM
Bunning commarid: Fo04 AM
swrctask chdrive -use spare 11
The taszk iz 94% complete. o4 AI-I| |
Searching for oquorum disks. .. 04 aM o

Close Cancel

Figure 2-17 Preset RAID configuration

The management GUI includes several pre-established configuration options to help you save
time during the configuration process. These preset options incorporate commonly used
parameters.

Presets are available for creating volumes and FlashCopy mappings and for setting up RAID
configuration.
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For a complete description of the management GUI, start the e-Learning tutorial module by
selecting Watch e-Learning: Overview after the system finishes the configuration process (as
shown in Figure 2-18) or see Chapter 7, “Storage pools” on page 277.

IBM-Storwize-3500 > Home > Overview ~
Suggested Tasks =
-\fa
2 Fibre Channel
E*“_‘ 3 : ;E C @ C [Py Hosts
108 Internal 12 MDisks 7 Pools 9 Volumes
Drives . B
o

0 i2CEI Hosts

N overview
e D/'

Watch e-lesrning: Overyie

welcome!

The diagram represents all of the objects that need to be configured. To learn more about each ohject, click the icon in the
diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
configure these ohijects, either select the associated task from Suggested Tasks or use the icons in the |eft navigation.

¢ebsEhad

¥ V¥isit the Information Center

Figure 2-18 Watch e-Learning: Overview

For more information about the presets, see this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp?topic=%2Fcom.ibm.sto
rwize.v3500.641.doc%2Fsvc_presets _09271645.htm]

2.9.1 Configuring Call Home, email alert, and inventory

If your system is within warranty, or you have a hardware maintenance agreement, configure
your system to send email reports to IBM if an issue that requires hardware replacement is
detected. This function is called Call Home. When this email is received, IBM automatically
opens a problem report and contacts you to verify whether replacements parts are required.

Call Home: When you are configuring Call Home, use one of the following email
addresses, depending on country or region of installation:

» US, Canada, Latin America, and Caribbean Islands: callhomel@de.ibm.com
» All other countries or regions: callhome0O@de. ibm.com

IBM Storwize V3500 can use Simple Network Management Protocol (SNMP) traps, syslog
messages, and a Call Home email to notify you and the IBM Support Center when significant
events are detected. Any combination of these notification methods can be used
simultaneously.
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Complete the following steps to configure the Call Home and email alert event notification in
IBM Storwize V3500:

1. Click Call Home, as shown in Figure 2-19.

System Setup p.s

@ Welcome

Call Home

@ System Name . .
Call home automatically notifies IBM Support when events occur on your system.

Support personnel can contact you to resolve these problems.
(¥ Date and Time

Do you want to set up call home?
(¥ Detected Enclosures
Yes o) No

(® Call Home

Surmmary

[:Back][l\lext:-] [Canoel]

Figure 2-19 System setup: Call Home

2. Follow the prompts for the Call Home system location, as shown in Figure 2-20 (all fields
are mandatory).

Call Home X

@ Welcome
System Location

@ System Location X
Enter the company name and address to ship parts.

Contact Details

*Company name: IEM
Email Servers
*Street address: 40 Blackfriars St
Event Notifications . —
*City: Manchester The two or three uppercase

alphabetic characters that represent

Summa * - . [ ) ) US states or Canadiar! pr_’ovin:es; for
v State or province: | bt | Puerto Rico use PR; Virgin Islands

use VI; Guam use GU; for other
countries use XX,

*Postal code: M3

*Country or region: -

< Back MNext = Cancel

Figure 2-20 Call Home: System location
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3. Enter the mandatory contact information, as shown in Figure 2-21.

Call Home

& Welcome

Contact Details
& System Location . . . o
Enter the name and contact information for the person in your organization

that support personnel can contact to help resolve problems an the system.
() Contact Details

Email Semvers *Contact name: 1 Doe
- : * i : jdoe@ibm.
Event Motifications Email address jaeeEibm.com
*Telephone (primary): 441234567850

Summary

Telephone (alternate):

Comment: |

P

|' < Back | | Apply and Mext = | | Cancel |

Figure 2-21 Call Home: Contact information

4. Configure your email server IP settings, as shown in Figure 2-22.

@ Welcome
Email Servers
@ System Location i .
Specify the IP address of at least one email server that your company uses.
@ Contact Details IP Address Server Port
|1.2.3.4 |25 | o 3
@ Email Servers
[5.7.8.9 |[2s |4 &
Event Motifications
Summary
[{Back][ApphrandNeﬁ:] [Cannel]

Figure 2-22 Call Home: Email Servers IP address
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2.9.2 Configuring event notifications

Each event that IBM Storwize V3500 detects is assigned a notification type of Error, Warning,

or Information. Complete the following steps to configure IBM Storwize V7000 to send each
type of notification to specific recipients:

1. Set up to whom you want to receive these notifications. Figure 2-23 shows that you can
configure alerts or all events to be sent to specific users.

Call Home X
) Welcome
Event Motifications
) System Location ) o ) ] ]
Email notification for IBM Support is automatically configured. Enter any
additional users to receive notifications when events occur
) Contact Details
Email IBM Service Level
& Email Servers storageadmin@ibm.com All events 5 3
. Mot jdoe@ibm.com [alerts v o3
~ . .
&) Event Notifications m—
All events
Summary
o o
|' = Back | | Apply and Next > | | Cancel |

Figure 2-23 Event notifications
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2. After you specify your event notification, select Apply and Next. The Summary window
opens, as shown in Figure 2-24.

Call Home

) Welcome

() System Location
) Contact Details
) Email Servers

) Event Motifications

& Summary

Summary

The following changes have been applied to the system.

v Contact Details
Contact name:
Email address:
Telephone {primary):
Telephone (alternate):
Comment:

v System Location
Company name:
Street address:

City:

State or province:
Postal code:
Country or region:

v Email Servers
IP address:
Port:

IP address:
Fart:

J Doe
jdoe@ibm.com
441234567850

IEM

40 Blackfriars St
Manchester

Lo

M3 ZEG

GB

1.2.3.4
25

6.7.8.9
23

v Event Notifications

Email address:

jdoe@ibm.com, Alerts

storageadmin@ibm.com, &ll events %

B e

| « Back | | Finish |

| Cancel |

Figure 2-24  Event Notification summary

Choosing finish here sets up the email settings for the event notifications and you see the
window that is shown in Figure 2-25.

Configuring Email Settings

The tazk completed.

100%

- Cetails

Bunning command:
svcoctask startemail

The tzsk has started.

Synchronizing memory cache.
The task iz 100% complete.
The tzsk completed.

a
4

7

W
15}
o]

Cancel

Figure 2-25 Configuring Email Settings
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2.9.3 Service Assistant Tool

50

After the email settings are configured, the Summary window opens, as shown in

Figure 2-26.

System Setup

¥ Welcome
System Name

Date and Time

(&)

)

¥ Detected Enclosures
) Call Home

&) Summary

Summary

SVStEI‘I’I Name
IEM-Storwize-V3700

Date and Time

NTF Server: Mo =erver ccTigured
Time Zone: (GMT) Londow, Lisbon
Enclosures

Enclosures: 1

Usable storage: 8.18 TB Nearline SAS
Call Home

Call home configuration applied.

Pools
The pools will be created when the wizard completes.

b

e e ]

< Back Finish Cancel

Figure 2-26 Summary

The V3500 is configured initially with three IP addresses: one service IP address for each
node canister and a management IP address, which is set when the cluster is started.

The following methods are available to initially configure the Storwize V3500 system:

» The Inittool Program (for more information, see 2.8, “First-time setup” on page 36)

» The Service Assistant Tool: The SA interface is a web GUI that is used to service
individual node canisters, primarily when a node has a fault, and is in a service state. A
node cannot be active as part of a clustered system while it is in a service state. The SA is

available even when the management GUI is not accessible.

The SA GUI and CLI are used to service a node even if it cannot perform 1/O. This interface
provides full remote access to the information and tasks that are available in a standard SAN
Volume Controller front panel interface. The following information and tasks are included:

» Status information about the connections and the node canister.

» Basic configuration information, such as configuring IP addresses.

» Service tasks, such as restarting the common information model object manager

(CIMOM) and updating the worldwide node name (WWNN).

» Details of node error codes and hints about what to do to fix the node error.

Important: The SA can be accessed only by using the superuser account.
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The SA GUI is available by using a service assistant IP address on each node. The SA GUl is
also accessed through the cluster IP addresses by appending service to the cluster
management URL.

To open the SA GUI, enter one of the following URLs into any web browser:

» http(s)://service IP address of a node/service

» http(s)://cluster IP address of your cluster/service

For example:

» Management address: http://1.2.3.4/service

» SA access address: http://1.2.3.4/service

When you are accessing SA by using the <cluster address>/service, the configuration node
canister SA GUI login window is opened. The SA interfaces can view status and run service
tasks on other nodes, in addition to the node where the user is connected.

The default value IP addresses of canister 1 is 192.168.70.121 with a subnet mask of
255.255.255.0.

The default value IP addresses of canister 2 is 192.168.70.122 with a subnet mask of
255.255.255.0.

The IBM Storwize V3500 Login Assistant Login Screen is shown Figure 2-27.

Superuser Password:

011 I nodex

If you arrived here by mistake, return to management GUIL.~

Licensed Material - Property of IBM Corp. @ IBM Corporation and other(s) &
2012. IBM is a registered trademark of the IBM Corporation in the United o
States, other countries, or both. java

Figure 2-27 Service Assistant Login Screen
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After you are logged in, you see the Service Assistant home window, as shown in
Figure 2-28. The current canister node is displayed in the upper left corner of the GUI.

IBM Storwire V3500 Service Assistant Tool Connected to: 01 | 1 | noda2 Log out

Current: 01 | 1 | node2
status: Active Home
Idarit You can view detailed status and error summary, and manage service actions for the current node. The currert node is the node on which
service-related actions are performed. The connectad node displays the service assistant and provides the interfacs for warking with ather
nodes on the system. Te manage a different node, select a node from the following table,

Attention: Only perform service actions on nodes when directed by service procedures. IF used inappropriately, service adions can cause a
loss of access to data, or even data loss, [F the node status is active, select Monitoring--»Events in the management GUI to fix any errors
that are related to the active noda.

Addons: Enter Senice State -

| change Node =
Node Name Node Status  Error Panel System Relationship

o nodel Active a1-2 mor-tha-cluster-45 Partner

| Mode Errors =
Node Detail =l
I Node J Hardware Access Location Ports

Mods 1D: 61

Mode Mamea: nade2

Mods Status: Active

Part 1dentity: 115007YZ2444YM 1 1GE24H005

Mode FRL: 0ayz4a14

Configuration Node: Yes

Madel: TES

System: mer-tbd-cluskar-45

System Machine Code Build: 73.3.1208170000

Machine Code Wersion: 6.4.1.1

Machine Code Build: 72.3.1208170000

Consale 1P: 9.174.154.24:443

Has File Module Key: Mo

Figure 2-28 Service Assistant Home Screen

Each node can have a single SA IP address on Ethernet port 1. The SA is accessed by the
management IP. If the system is down, the only other method of communicating with the node
canisters is through the SA IP address.

It is recommended that these IP addresses are configured on all Storwize V3500 node
canisters.

The SA GUI provides access to service procedures and displays the status of the node
canisters. It is recommended to run these procedures only if directed.

For more information about how to use the SA tool, see this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp?topic=%2Fcom.ibm.sto
rwize.v3500.641.doc%2Ftbrd_sagui_1938wd.htm]
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Graphical user interface
overview

This chapter provides an overview of the Storwize V3500 graphical user interface (GUI) and

shows how to navigate the configuration panels.

This chapter includes the following topics:

» Getting started
Navigation

Status indicators menus
Function icon menus

S
S
S
» Management GUI help

© Copyright IBM Corp. 2013. All rights reserved.
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3.1 Getting started

This section provides information about accessing the Storwize V3500 management GUI. It

covers topics such as supported browsers, log in modes, and the layout of the Overview
panel.

3.1.1 Support browsers

54

The Storwize V3500 management software is a browser-based GUI. It is designed to simplify
storage management by providing a single point of control for monitoring, configuration, and
management. Table 3-1 lists the web browsers that are supported by the management GUI.
For the latest version of this table see Quick Installation Guide for the IBM Storwize V3500,
GC27-4218-00.

Table 3-1 Supported web browsers

Browser Supported versions
Mozilla Firefox 3.5 or later
Microsoft Internet Explorer 8.0 or later

Important: The web browser requirements and recommended configuration settings to
access the Storwize V3500 management GUI can be found in the Storwize V3500
Information Center at this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp
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3.1.2 Accessing the management GUI

To log in to the management GUI, open a supported web browser and enter the management
IP address or Hostname of the Storwize V3500. The login panel is displayed, as shown in
Figure 3-1.

Storwize V2REOD

Storage Management (BM-Storwize...)

UserWame:  [swpeser |

Password: | Ty |

Login |E|

Licensed Material - Property of [BM Corp. @ |BM Conporation and other(s) 2012, |1BM and Storwize are
registered trademarks of the |BM Corporation in the United States, other countries, or both.

Figure 3-1 Storwize V3500 login panel

Default user name and password: Use the following information to log in to the Storwize
V3700 storage management:

» User name = superuser
» Password = passwOrd (a zero replaces the letter O)
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A successful login shows the Overview panel by default, as shown in Figure 3-2. Alternatively,
the last opened window from the previous session is displayed.

1BM Storwize

Welcome, superuser

IBM-Storwize > Home > Overview ¥

i Suggested Tasks ¥

L=

“ 0 Fibre Channel
Hosts

- = Ja= &=

k
g @ = s i
24 Internal 1 MDisk 1 Pool 0 Volumes

@ Drives N

iﬁ:‘ 0 iSCSI Hosts

" l‘. Overview

& @ watch e-Learning: Qverview

s Welcomel

‘# The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the

diagram. For some objects, e-Learning medules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

¥ Visit the Information Center

LS Y S A — C— el ) — e )
Figure 3-2 Storwize V3500 Overview panel

Low graphics mode

Figure 3-3 on page 57 shows the Storwize V3500 login panel and the check box to enable low
graphics mode. This feature can be useful for remote access over narrow band links. The
function icons no longer enlarge and list available functions. However, navigation is achieved
by clicking a function icon and by using the breadcrumb navigation aid.

For more information about the function icons, see 3.1.3, “Overview panel layout” on page 57.

For more information about the breadcrumb navigation aid, see 3.2.3, “Breadcrumb
navigation aid” on page 62.
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Figure 3-3 shows the management GUI in low graphics mode.

IBM Storwize

Welcome, superuser Logout | Help

IBM-Storwize > Home > Overview ¥

= Suggested Tasks ¥

\"E
Home

0 Fibre Channel
&P — 1= F =
24 Internal 1 MDisk 1 Pool 0 volumes

Drives
0 iSCSI Hosts

“. Overview

@ watch e-Learning: Qverview

Welcome!

¢elRiba §

The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the
diagram. For some objects, e-Learning medules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

¥ Visit the Information Center

ST ) [ S Y R SV —
Figure 3-3 Storwize V3500 GUI low graphics mode

3.1.3 Overview panel layout

As shown in Figure 3-4, the Overview panel includes three main sections: Function Icons,
Extended Help, and Status Indicators. Each section can be used to browse the management
GUI.

IBM Storwize Welcome, superuser logout | Help  IEGL.

IBM-Storwize > Home > Overview ~

i= Suggested Tasks ¥

Wi R,

24 Internal 1 MDisk 1 Poal 0 Volumes
Drives

\,;’:

0 iSCSI Hosts

Extended

&
&
m Help “
ki
&

m Overview

-, @ watch e-Learning: Overview

Welcome!
2 The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the
diagram. For some objects, e-Learning modules include a tutaorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

¥ Visit the Information Center

Figure 3-4 Main sections of the Storwize V3500 overview panel
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The Function Icons section shows a column of images. Each image represents a group of
interface functions. The icons enlarge with mouse hover and show the following menus:

Home
Monitoring
Pools
Volumes
Hosts

Copy Services
Access
Settings

vVVyVYyVYVYVYYVvYYyY

The Extended Help section includes a flow diagram that shows the available system
resources. The flow diagram consists of system resource images and green arrows. The
images represent the physical and logical elements of the system. The green arrows in the
flow diagram show the order in which to perform storage allocation tasks. It also highlights the
various logical layers between the physical internal disks and the logical volumes. Clicking the
objects in this area shows more information. This information provides Extended Help
references, such as the online version of the Information Center and e-Learning modules.
This information also provides direct links to the various configuration panels that relate to the
highlighted image.

The Status Indicators section shows the following horizontal status bars:
» Allocated: Status that is related to the storage capacity of the system.

» Running Tasks: Status of currently running tasks and the recently completed tasks.

» Health Status: Status relating to system health, which is indicated by using the following
color codes:

— Green: Healthy
— Yellow: Degraded
— Red: Unhealthy

Hovering the mouse pointer and clicking the horizontal bars provides more information and
menus, which is described in 3.3, “Status indicators menus” on page 72.
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3.2 Navigation

Navigating the management tool is simple. As with most systems, there are many ways to
navigate. The two main methods are to use the Function Icons section, or the Extended Help
section of the Overview panel, which are described in 3.1.3, “Overview panel layout” on
page 57.

This section describes the two main navigation methods and introduces the well-known
breadcrumb navigation aid and the suggested tasks aid. Information regarding the navigation
of panels with tables also is provided.

3.2.1 Function icons navigation

Hovering the pointer over one of the eight function icons on the left side of the panel enlarges
the icon and provide a menu to access various functions. Move the pointer to the wanted
function and click the function. Figure 3-5 shows the results of hovering the pointer over a

function icon.

Welcome, superuser

O Fibre Channel
i
L
24 Internal 1 MDisk 1 Pool 0 Volumes
Drives [ g
1
L =
0 iSCSI Hosts
". Overview
@ watch e-Learning: Overview
Welcome!
The diagram represents all of the objects that need to be configured. To learn mare about each object, click the icon in the
diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.
b Visit the Information Center
S— NS Y — @ nisial ) e —

Figure 3-5 Hovering the pointer over a function icon
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Figure 3-6 shows all of the menus under the function icons.

IBM Storwize - — Welcome, superuser

IBM-Storwize > Home > Overview v

————————

System
(Events )

(internal Storage ))
(MDisks by Pools )
( system Migration ).

( volumes by Pool b
(Volumes by Host )

Host Mappings

FlashCopy

Overview

@ Watch e-Leamning: Overview

Support )
(General y

(— O L ) — i —
Figure 3-6 Storwize V3500 all options that are listed under function icons

3.2.2 Extended help navigation

Selecting an image in the flow diagram of the Extended Help section of the Overview panel
shows more information beneath the flow diagram. This information contains links to
e-Learning modules and configuration panels that are related to the selected image. This
feature is convenient when the system is implemented because it is possible to work from left
to right, following the flow, and selecting each object in order. Figure 3-7 shows the selection
of Internal Drives in the flow diagram. The information that is below the flow diagram relates to
the internal storage.

i= Suggested Tasks ¥

Rz

. 1 Fibre Channel
Hest
— — —
24 Internal 1 MDisk 1 Fool 6 Volumes

Crives
0 iSCSI Hosts

‘ i ) Internal Storage

Internal storage are the drives that are physically located in the system. The drives can be of different sizes and use
different technologies. For best performance and availability, drives are used to form RAID arrays. Each RAID array is
managed by the system as an MDisk.

¥ Learn more

» To manage Internal Storage, visit Pools

Figure 3-7 Navigating GUI with the extended help section
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To access the e-Learning modules, click Learn more. To configure the internal storage, click
Pools. Figure 3-8 shows the selection of the Pools in the Extended Help section, which opens
the Internal Storage panel.

i= Suggested Tasks ¥

&

1 Fibre Channel

= l1=&F = {1

24 Internal 1 MDisk 1 Pool 6 Volumes
DCrives

\.{“

0 ISCSI Hosts

6 ) Internal Storage

Internal storage are the drives that are physically located in the system. The drives can be of different sizes and use
different technologies. For best performance and availability, drives are used to form RAID arrays. Each RAID array is
managed by the system as an MDisk.

b Learn more

} To manage Internal Storage, visit P%uls

Figure 3-8 Using the extended help section

Figure 3-9 shows the Internal Storage panel, which is shown because Pools was selected in
the information area of the Extended Help section.

IBM Storwize < Welcome, superuser Logout | Help

IBM-Storwize > Pools > Internal Storage ¥

Drive Class Filter LY
E ™ | & configure Storage
=
‘“ All Internal All Internal
= 136.23 GB, SAS Capacity Allocation MDisk Capacity 9.09 TB
15000 rpm Spare Capacity 931.01 GB
io_grp0
* - Total Capacity ~ 9.25 T
= 278.90 GB, SAS .
L! 15000 rpm i= Actions ¥ @ v |-riter
io_grp0 - : 5 =
= DrivelD | Capacity | Use Stafus MDisk Name Enclosure 1D Drive Slot
@‘ = ;:;—“1 GB, Nearline 0 931.01 GB Member Online mdiskd 1 4 »
Lo
A 200 o 1 931.01GB Member Onine mdiski} 1 ] =
}El oaren 2 831.01GB Member Online maiskl 1 12
3 931.01GB Member Oniine mdiski) 1 3
@ 4 931.01GB Member Onine mdisk) 1 7
5 931.01GB Member Onine mdiski} 1 "
H 5 931.01 GB Member Oniine mdisk 1 2
7 931.01GB Member Oniine mdiski) 1 6
&‘,ﬁ H 931.01GB Member Onine mdisk) 1 10
9 931.01GB Member Onine mdiski} 1 s
@ 10 31.01GB Spare Online 1 1
11 931.01 GB Unused Online 1 24
12 931.01 GB Unused Oniine 1 2
13 931.01GB Unused Onine 1 18
14 931.01 6B Unused Online 1 2
15 9310168 Unused Oniine 1 12
1® 831 M GR Iinised M nnine 1 T vl
Showing 2¢ drives | Selecting 0 drives

(o lieatzoyies TR %) inp Tosks (0 e seamsens
Figure 3-9 The internal storage configuration panel
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3.2.3 Breadcrumb navigation aid

The Storwize V3500 panels use the breadcrumb navigation aid to show the trail that was
browsed. This breadcrumb navigation aid is at the top area of the panel and includes a
drop-down selection menu on the last breadcrumb. Figure 3-10 shows the breadcrumb
navigation aid for the System panel.

IBM-Storwize > Monitoring > | System ¥ |

System

System Details

Events
csrfarmance )

CoemRshad

¢ ssiaizel) ) C— e —

Figure 3-10 Breadcrumb navigation aid
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3.2.4 Suggested tasks aid

The suggested tasks feature is a navigation and configuration aid that is in the top area of the
Overview panel. The list of suggested tasks changes depending on the configuration of the
system. This aid can be useful to follow during the system installation process. Figure 3-11
shows the suggested tasks navigation and configuration aid.

IBM Storwize

Welcome, superuser Log eut | Help

IBM-Storwize > Home > Overview ¥

= Suggested Tasks ¥
= Configure Email Notifications
45 Configure Remote Authentication

=5
N

@ d ng a @ ﬁ % 0 Fibre Channel

24 Int=rnal 1 MDisk 1 Pool 12 volumes

Drives \ﬁ

2iSCSI Hosts

“. Overview

@ watch e-Learning: Overview

Welcome!

Co-DimEGad

The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the
diagram. For some objects, e-Learning madules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

b visit the Information Center

S oo AT TRITEN N [T T —
Figure 3-11 Suggested tasks navigation and configuration aid
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3.2.5 Presets

The management GUI contains a series of preestablished configuration options that are
called presets that use commonly used settings to quickly configure objects on the system.
Presets are available for creating volumes and IBM FlashCopy mappings. They also are
available for setting up a RAID configuration. Figure 3-12 shows the available internal storage
presets.

Configure Internal Storage Step1of2 X

Use this wizard to allocate RAID arrays to storage
poals. After this configuration wizard completes, yvou
can create volumes from these storage pools.

Storage Found:
(23 drives) 136.23 GB, SAS, 15000 rpm, 10_grpd

Use the recommended configuration

Select this option to configure all available drives based on recommended values
for the RAID level and drive class. The recommended configuration uses all the
drives to build arrays that are protected with the appropriate amount of spare
drives.

Select a different configuration

Drive Class: (23) 136.23 GB, 5A5, 15000 rpm, io_grp0

Preset: Select a preset...

Select a preset...

Baszic RAID-3

Baczic RAID-6

Baszic RAID-10 Jext = | Cancel |
BATD-N

Figure 3-12 Internal storage preset selection
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3.2.6 Access actions

The Storwize V3500 functional panels provide access to various actions that can be
performed, such as: modify attributes and rename, add, or delete objects. The available
actions menus can be accessed by two main methods: highlight the resource and use the
actions drop-down menu (as shown in Figure 3-13), or right-click the resources, as shown in

Figure 3-14.

TBM Storwize V3700

IBM-Storwize-V3700 > Pools > Internal Storage ~

e Class Filter L
" | &% Configure Storage

<
&
&

All Internal

——

136.23 GB, SAS
15000 rpm
io_grp0

278.90 GB, SAS

15000 rpm
io_arpo 3 Fix
931.01 GB, Nearline 9 Take Offline
SAS
7200 rprm P Mark as ...
io_grp0

o W Identify

Properties.

% Show Dependent Volumes

ColEcbad

25 136.23 GB
26 278.80 GB
prg 278.90 GB
28 136.23GB
29 136.23 GB
30 136.23 GB
31 136.23 GB
32 278.90 GB
33 136.23 GB
34 278.90 GB
35 136.23GB

Showing 108 drives | Selecting 1 drive

All Internal
Capacity Allocation MDisk Capacity 13.73 TB
Spare Capacity 1.3178
Total Capacity 29.25TB
@ -
Status sk Hame Enclosure ID Drive Sk
e gg onine g 3 ]
line i
» | Unused sk 2 *
line 2 3
Candidate
ine z 1
Spare L
= mpline maisk2 2 21 1
Oniine miisk3 2 2
Candidate Online 2 5
Candidate Online 3 20
Spare Online 3 12
Member Online mdisk3 2 17
Member Oniine mdisks 3 10
Hember Online mdisks 3 9
Hember Online maisks 3 7
Candidate Online 3 19
Candidate 2 onine 2 el
Candidate Gnline 3 22
Member & onine miiskS 3 1 [ne]

I

Figure 3-13 Actions drop-down menu

IBM Storwize V3700

Log out | Help

-V3700 > Pools > Internal Storage ~

e Class Filter .
- "' | &7 Configure Storage
[@ All Internal All Internal
= 136.23 GB, SAS Capacity Allocation MDisk Capacity 13.73 T8
15“””0'9"‘ Spare Capacity 1.31TB
io_gr
* - Total Capacity 29.25TB
s = 278.90 GB, SAS . -
[‘! 15000 rpm = Actions ¥ Q -
io_grp0 . 5 =
- D [Capacity | Use Status WDisk Name Enclosure 1D Drive Siot
931.01 GB’ Nearline 19 162368 Canddate &4 vnine 2z T B
= SAS 20 136232 GB Member & onine misks 2 4
7200 rpm
o_arab 21 1262368 Candidate Online W Fix Error &
@l 2 13523 GB Spare Online @ Take Offline 1 7
23 136.23GB Member Online TS | S par e . | unused 3
24 278.90GB Member & onine maisk3
¢ 1dentify Candidate
25 1362268 Candidate Online
= 5% Show Dependent Volumes | Spare
2 27890CB Candidate [ Onine
(=] Properties
27 27880 GB Spare Online P iz
v
3 2 136.23GB Member & onine misk2 2 17
2 138.23G8 Member & onine mdiskE 3 10
30 13823 GB Member & onine miske 3 3
3 136.23GB Member Online mdiskS 3 7
12 278.90GB Candidate Online 3 I
3 136.23GB Candidate [ Oniie 2 12
3 27880CB Candidate [ Onine 3 2
35 136.23GB Member Online maisks 3 1 s}
Showing 108 drives | Selecting 1 drive

C— Ll )

Figure 3-14 Right-click actions menu
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3.2.7 Task progress

An action starts running tasks and shows a task progress box, as shown in Figure 3-15. Click
Details to show the underlying Command Line Interface (CLI) commands. The commands
are highlighted in blue and can be cut and pasted into a configured Storwize V3500 SSH
terminal session, if required.

Add Volume Copy

The tazk completed.

100%

- Details

unning nand:

Wb

wrotask addvdiskcopy —mdiskgre 5 032

ynchronizing memory cache. 11:35

¥ Cnilzing ¥ L1l

Homom

he tzsk iz 100% complete. 11:35 BM

The tesk completed. 11:35 EM

Close Cance

Figure 3-15 Task progress box

3.2.8 Navigating panels with tables

66

Many of the configuration and status panels show information in a table format with rows and
columns. This section describes the following useful methods to browse panels with rows and
columns:

» Sorting columns

Reordering columns

Adding or removing columns
Multiple selections

Filtering objects

vVvyyy
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Sorting columns

Columns can be sorted by clicking the column heading. Figure 3-16 shows the result of
clicking the heading of the Capacity Utilization column. The table is now sorted and lists
volumes with the least amount of capacity utilization at the top of the table.

IBM-Storwize-V3700 > Volumes > Volumes ¥

$3 New volume = Actions ¥
ame pacity Utilizatio orage Poo UiD Host Mapping
Thin Volume 1 Onine I ] (@ 40075 mdiskgrpD 0050760009901D37300000000000008  No
Thin Volume 2 Onine I ] (@ 40075 mdiskgrp0 0050760009901D37300000000000008 Mo
Thin Volume 3 Onine I ] (@ 40075 mdiskgrp0 0050760009901D37300000000000004  Ho
' Volumes E/_J Online ‘ | 200.00 GB mdiskgrp0 80050760009201037800000000000007 Ho
Copy 0 Onine [ ] 200,00 GB  mdiskgre0 0050760009901D37300000000000007 Mo
Copy 1 Oniine [ ] 200.00 G5 mdiekgrp0 60050760009501D27800000000000007  No
Volume 1 Oniine [ ] 200.00 G5 mdiekgrpd £0050760009501D27800000000000003  No
Volume 2 Oniine [ ] 20000 G5 mdiekgrpd £0050760009501D27800000000000004  No
Volume 3 Oniine [ ] 20000 G5 mdiekgrpd £0050760009501D27800000000000005  No
Volume 4 Oniine [ ] 20000 G5 mdiekgrpd £0050760009501D27800000000000005  No

Figure 3-16 Sorting columns by clicking the column heading

Reordering columns

Columns can be reordered by clicking and dragging the column to the wanted location.
Figure 3-17 shows the current location of the column with the heading UID positioned
between the headings Storage Pool and Host Mappings. Clicking and dragging this heading
reorders the columns in the table.

IBM-Storwize-V3700 > Volumes > Volumes ¥
3 new velume Actions ¥
Name: S
Volume 1 Online | | 200.00GB  mdiskgrp0 suuf-wsuuumwsuuuuuuuuuuuuus Ho
Volume 2 Online | | 200.00GB  mdiskgrp0 £0050760009901D37200000000000004 Mo
Volume 3 Online | | 200.00GB  mdiskgrp0 £0050760009901D37200000000000005 Mo
Volume 4 Online | | 200.00GB  mdiskgrp0 £0050760009901D37200000000000008 Mo
) Volumes Online [ ] 200.00GB  mdiskgrp0 £0050760009901D37200000000000007 Mo
Copy 0 Oniine | | 200.00GB  mdiskgrp0 60050760008501D37500000000000007 Mo
Copy 1 Oniine | | 200.00GB  mdiskgrp0 £0050760009901037500000000000007 Mo
Thin Volume 1 Oniine 1 ] @ 400TB mdiskgrp0 £0050760009901037500000000000008 Mo
Thin Volume 2 Oniine I ] (@ 400TB mdiskgrp0 60050760005801037500000000000008 Mo
Thin Volume 3 Oniine I ] (@ 400TB mdiskgrp0 60050760005901037500000000000004 Mo
Vmware 1 Thin Oniine I ] (@ 20078 mdiskgrp0 £0050760005901037500000000000008 Mo
Vmware 2 Thin Oniine I ] (@ 20078 mdiskgrp0 £005076000580103750000000000000C Mo
Vmware 3 Thin Oniine I ] (@ 20078 mdiskgrp0 60050760005901037500000000000000 Mo
Vmware 4 Thin Online ] | @ 2.00TB mdiskgrpl B0050760008501D3; No

Figure 3-17 Reordering columns part 1

Figure 3-18 shows the column heading UID was dragged to the wanted location.

IBM-Storwize-V3700 > Volumes > Volumes ¥

3 Mew volume tions ¥ . R
N paci orage Poo UiD Host Mappings
Volume 1 Online 200.00 GB mdiskgrp0 60050760009801037300000000000003 No
Volume 2 Online ’_ ‘ 200.00 GB mdiskgrp0 60050760009801037300000000000004 No
Volume 3 Online ‘ ‘ 200.00 GB mdiskgrp0 80050780009901037800000000000005 Mo
Volume 4 Online ‘ ‘ 200.00 GB mdiskgrp0 80050780009901037800000000000008 Mo
) Volumes& Online ‘ ‘ 200.00 GB mdiskgrp0 80050780009901037800000000000007 Mo
Copy 0* B onine | | 200.00 GB  mdiskgrp0 60050760005801037800000000000007 Ho
Copy 1 Online ‘ ‘ 200.00 GB mdiskgrp0 80050780009901037800000000000007 Mo
Thin Volume 1 Onling [ ] (@ 400TB mdiskgrp0 £00507800099010372800000000000008 He
Thin Volume 2 Onling [ ] (@ 400TB mdiskgrp0 £00507800099010372800000000000009 He
Thin Volume 3 Onling [ ] (@ 400TB mdiskgrp0 £0050780009901037800000000000004 Mo
Vmware 1 Thin Onling [ ] (@ 200TB mdiskgrp0 £00507800099010372800000000000008 He
Vmware 2 Thin Onling [ ] (@ 200TB mdiskgrp0 £005078000920103780000000000000C He
Vmuware 3 Thin Online I ] (@ 200TB mdiskgrpd 60050760009901037800000000000000 Ho
Vmware 4 Thin Online ] ] (@ 200TB mdiskgrpd 6005076000990103780000000000000E Ho
o MysaL Online ‘ ‘ 2000 GB mdiskgrpQ 6005076000980103730000000000000F No
Copy 0* Online ‘ ‘ 20.00 GB mdiskgrp0 8005078000990103780000000000000F Mo
Copy 1 Online | | 20,00 GB  mdiskgrp0 6005076000550103780000000000000F Ho

Figure 3-18

Dragging a column heading to the wanted location
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Figure 3-19 shows the result of dragging the column heading UID to the new location.

Figure 3-19 Reordering column headings

1BM Storwize V3700

[TBM-Storwize V3700 > Volumes > volumes v
13 new volume Actions ¥
| Name Status [UiD Capacity Utilization | Capacity
Volume 1 Oniine 60050760008501D37600000000000005 [ | - SRR 200.00 GB
Volume 2 Online 8005076000990103780000000000000¢ [ | S 200.00 GB
Volume 3 Online 60050760009501D37600000000000005 [ R 200.00 GB
Volume 4 Oniine 60050760009901D37500000000000006 200.00 GB
= Volume 5 Onling’ 60050760009901D: [ | 200.00 GB
Copy 0* Online B0050760009901D37800000000000007 T e | 200.00 GB
Copy 1 Online 60050760009801D37600000000000007 [ L 200.00 GB
Thin Volume 1 Onling 60050760003901D: ] | (@ «00TB
Thin Volume 2 Online 60050760009901D: ] | @ ¢00TB
Thin Volume 3 Online B0050780009501D: [ | @ 40078
Vmware 1 Thin Oniine 60050750009901037800000000000008  |f ] @ 20078
Vmware 2 Thin Online 60050760009901D: ] ] @ 2008
Vmware 3 Thin Oniine 60050760009501D: ] | @ 20078
Vmware 4 Thin Online B0050760008561D 1 ] @ 20070
© mMysaL Online 60050760009901D3780000000000000F | ] 20.00 GB
Copy 0 Oniine 80050760009501D3780000000000000F (NN | - SRR 20.00GB
Copy 1 & onine 80050750003901D | e 20.00 GB

‘Storage Pool
mdiskgrp0
moiskgrpl
mdiskgrp0
maiskgrpd
madiskgrp0
mdiskgra0
mdiskgrpl
maiskgrpd
mdiskgrp0
mdiskgrp0
mdiskgrp0
maiskgrpd
mdiskgrpt
miiskgrpl
mdiskgrp0
maiskgrpl
maiskgrpt

Host Mappings
No
No
No
No
No
No
No
No
No
No
Ne
No
No
o
Ne
No
No

Adding or removing columns
To add or remove a column, right-click the heading bar and select the wanted column

headings by selecting the box that is next to the heading name. Figure 3-20 shows the
addition of the column heading MDisk ID.

IBM-Storwize-V3700 > Volumes > Volumes ¥

Welcome, superuser

3 Mew volume

W
e
&
@
an
kd .
&
@

Volume 1
Volume 2
Volume 3
Volume 4
Volume 5
Copy 0*
copy 1
Thin Volume 1
Thin Volume 2
Thin Volume 3
Vmware 1 Thin
Vmware 2 Thin
Vmware 3 Thin
Vmware 4 Thin
MysaL
Copy 0*
Copy 1

Online.
Online:
Online:
Online:
Online:
Online:
Online:
Online:
Online.
Online:
Online:
Online:
Online:
Online:
Online:
Online:

Online.

Showing 13 volumes | Selecting 0 volumes

60050780009901037800000000000003
60050760009801D37600000000000004
60050760009501D37600000000000005
60050760009901D37500000000000006

7

£0050760005901D37500000000000007 [ [
50050760009901D37600000000000007 [ [ ]
I ]
80050 [ ]
I ]
1 ]
I ]
I ]
1 ]
[ ]
50050760009901D3760000000000000F [ [ ]
£0050760009901D3760000000000000F I [T

200.00 GB
200.00 GB
200.00 GB
200.00 GB
200.00 GB
200.00 GB
200.00 GB

@ 40078

@ 40078

@ 40078

@ 20078

@ 20078

@ 20078

@ 20078
2000 GB
20.00GB
20.00GB

mdiskgrp0
mdiskgrp0
mdiskgrp0
mdiskgrp0
mdiskgrp0
mdiskgrp0
maiskgrp0
mdiskgrp0
mdiskgrp0
mdiskgrp0
mdiskgrp0
mdiskgrp0
mdiskgrp0
mdiskgrp0
mdiskgrp0
mdiskgrp0
mdiskgrp0

e —

apacity Utilization
Capacity
Real Capacity
Used Capacity
Storage Pool
Host Mappings
Preferred Node 1D

Copy ID

Thin-Provisicned
= of FlashCopy Mappings
Virtualization Type
Cache State
MDisk 1D

%as\/ Tier Status
MDisk Name
Caching 1/0 Group ID
Caching /0 Group
File System
Type

Show Select/Deselect All

Collapse All

) —

Figure 3-20 Adding column heading MDisk ID
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Important: Some users might run into a problem where a context menu from the Firefox
browser is shown by right-clicking change to the column heading. This issue can be fixed
by clicking in Firefox: Tools — Options — Content —» Advanced (for Java setting) —
Select: Display or replace context menus.

The web browser requirements and recommended configuration settings to access the
Storwize V3500 management GUI can be found in the Storwize V3500 Information Center
at this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp

Multiple selections

By using the management tool, you can select multiple items in a list by using a combination
of the Shift or Ctrl keys.

Using the Shift key

To select multiple items in a sequential order, click the first item that is listed, press and hold
the Shift key, and then click the last item in the list. All the items in between those two items
are selected, as shown in Figure 3-21.

‘| ﬁ New Volume = Actions ¥

Onling 200.00 GB mdizskgrp0 800507 1037 No

Volume 1 ¥

Volume 2 _VJ Onling 200.00 GB mdizgkgrp0 600507 1037 : No
Volume 3 Onling 200.00 GB mdigkgrp0 600507 1037 No
Volume 4 % Onling 200.00 GB mdizkgrp0 600507 1037 No
Volume 5 Onling 200.00 GB mdiskgrp0 8£0050750009%010D37200000000000007 No

Figure 3-21 Selection of three sequential items: Part 1

Figure 3-22 shows the result of the use of the Shift key to select multiple sequential items.

[ 3 new volume (S Actions ¥

Volume 1 @ QOnling 200.00 GB mdiskgrp0 500507 1037 No
Volume 2 QOnling 200.00 GB mdiskgrp0 500507 1037 4 No
Volume 3 QOnling 200.00 GB mdiskgrp0 500507 1037 No
Volume 4 @ Onling 200.00 GB mdiskgrp0 800507 1037 No
Volume & Onling 200.00 GB mdiskgrp0 800507 1037 7 No

Figure 3-22 Selection of three sequential items: Part 2

Using the Ctrl key

To select multiple items that are not in sequential order, click the first item, press and hold the
Ctrl key, and click the other items that you require. Figure 3-23 shows the selection of two
non-sequential items.

[ 3 new volume  iS Actions ¥ ‘

Volume 1 Online 200.00 GB mdigkgrpl &0050 1037 No
Volume 2 Onling 200.00 GB mdigkgrp0 600507 1037 4 No
Volume 3 E/J Online 200.00 GB mdiskgrp0 600507 1037 No
Volume 4 % Online 200.00 GB mdiskgrp0 &00507 1037 No
Volume 5 Online 200.00 GB mdiskgrp0 §0050760009501037800000000000007 No

Figure 3-23 Selection of two non-sequential items: Part 1
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Figure 3-24 shows the result of the use of the Ctrl key to select multiple non-sequential items.

‘[ ‘b New Volume i= Actions ¥

Volume 1
Volume 2
Volume 3
Volume 4
Volume 5

Qnline

Onling
Onling
Cnling

Onling

200.00 GB
200.00 GB
200.00 GB
200.00 GB
200.00 GB

mdigkgrpo
mdigkgrp0
mdizkgrpd
mdigkgrp0
mdigkgrp0

60050 1037 No
60050 1037 4 No
60050 1037 No
60050 1037 No

60050750009501D37800000000000007 No

Figure 3-24 Selection of two non-sequential items: Part 2

Filtering objects

To focus on a subset of the listed items that are shown in a panel with columns, use the filter
field that is found at the upper right side of the table. This tool shows items that match the
value that is entered. Figure 3-25 shows the text Thin was entered into the filter field. Now,
only volumes with the text Thin in any column are listed and the filter word also is highlighted.

IBM-Storwize-V3700 > Volumes > Volumes ¥

L v | Thin

| Reset

§3 New volume i Actions ¥
Name. tatt Capacity Utilizatio
Thin Volume 1 Oniine I
Thin Volume 2 Oniine I
Thin Volume 3 Oniine I
Vmware 1 Thin Oniine I
Vmware 2 Thin Oniine I
Vmwsare 3 Thin Oniine I
Vmware 4 Thin Oniine I

paci

(
(
(
(
(
(
(

orage
@) 4.00TB mdiskgro0
@) 4.00TB mdiskgrod
@) 4.00TB mdiskgrod
@) 2.00TB mdiskgro0
@) 2.00TB mdiskgro0
@) 2.00TB mdiskgro0
@) 2.00TB mdiskgro0

Poo

Ui,

60050760009801037300000000000008
60050760009801037300000000000008
6005076000920103780000000000000A
60050760009801037300000000000006
6005076000980103780000000000000C
6005076000980103730000000000000D
6005076000980103730000000000000E

No
No
No
No
No
No
No

e

Figure 3-25 Filtering objects to display a subset of the volumes
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Filtering by column

Click the magnifying glass that is next to the filter field to activate the filter by column feature.
This feature allows the filter field value to be matched to the values of a specific column.
Figure 3-26 shows the column filter is set to Host Mappings and the filter value can be
selected.

1IBM Storwize V3700 Welcome, su|

wize-V3700 > Vol > I <

$3 New Volume 1= Actions ¥ ), Host Mappings v |-- Choose value --| =

[Wame — [Stams b [CopactyUmizaton  |Capacty  |StoragePool | |HostMappinas ;;::E““ value - I
“. esxi_volt Online 60050760009A81D37800000000000017 [N (117 | 1.00GB BRONZE POOL Yes Hg o {b
& ESX_VMFS1 Online 1D 1 [ | 25.00GB BRONZE POOL Yes g many
Copy 0" Online 60050760009A81D37600000000000010 (RN T ] 25.00GB BRONZE POOL es i many
E‘! Copy 1 Online 80050760009A31D37500000000000010 (IR [T ] 25.00GB BRONZE POOL Yes i many
controller!_000000000000. Online 60050760009A81D37800000000000012 RN T 5000 GB GOLD POOL No
Volume_Test Online 60050760009A81D37600000000000015 (N 11 - S ] 100.00GB Pool2 No
@ Fileserver Oniine 1D 16 [ | [@ 100.00GB Pool3 Yes Hg
saL_oB Oniine 80050780009A31D37800000000000013 (NN [T ] 100.00 GB Pool2 es Mg
@ Volume 5 Online 60050760009A81D37600000000000005 (NN [T ] 200.00 GB BRONZE POOL No
Volume § Oniing 60050760009A81D37600000000000006 (N 11 - S ] 200.00 GB BRONZE POOL No
Volume 4 Online 80050760009A31D37500000000000004 [ 11T ] 200.00 GB BRONZE POOL No
ﬁ Volume 3 Oniine 80050780009A31D37800000000000003 (NN [T ] 200.00 GB BRONZE POOL No
Volume 2 Online 60050760009A81D37800000000000002 [ (117 | 200.00 6B BRONZE POOL No
H Volume 4_01 Oniine: 60050760009481037800000000000014 [ 1 S 20000GB Pool2 No
&
&

Showing 12 volumes | Selecting 0 volumes

(e locsied (41T TR &) 1571 — e FeaSms
Figure 3-26 Filter by column
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3.3 Status indicators menus

This section provides more information about the horizontal bars that are shown at the bottom
of the management GUI panels. The bars are status indicators, and include associated bar
menus. This section describes the Allocated, Running Tasks, and Health Status bar menus.

3.3.1 Horizontal bars

As described in 3.1.3, “Overview panel layout” on page 57, the status indicators include the
allocated, running tasks, and health status horizontal bars and are shown at the bottom of the
panel. The status indicators are color-coded and draw attention to alerts, events, and errors.
Hovering over and clicking the bars shows more menus.

3.3.2 Allocated status bar menu

The allocated status bar shows capacity status. Hovering over the image of two arrows on the
right side of the allocated status bar shows a description of the allocated menu comparison
that is in use. Figure 3-27 shows the comparison of the used capacity to the real capacity.

IBM-Storwize > Home > Overview ¥
i Suggested Tasks ¥
* 1 Fibre Channel
= Ll [P
8 | == Ji=0 & = i
- 24 Internal 1 Mzisk 1 Pool 1 volumes
@ Drives | =
LB
LE} 0iSCSI Hosts
l ’ "' Overview
%‘., @ watch e-Learning: Qverview
s welcome!

W The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the
diagram. For some objects, e-Learning medules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

b Visit the Information Center
!
6 Allocated: 152 T8 (370 T8 (1%) g?] Allocated: Compares the used capacity to the real capacity. ) [+ Health Status >

Figure 3-27 Allocated bar, comparing used capacity to real capacity
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To change the allocated bar comparison, click the image of two arrows on the right side of the
allocated status bar. Figure 3-28 shows the new comparison, virtual capacity to real capacity.

IBM Storwize Welcome, superuser Logout | Help

IBM-Storwize > Home > Overview ¥

= Suggested Tasks ¥

Rl

1 Fibre Channel
Ei ﬁ a EE Host
24 Internal 1 Mzisk 1 Pool 1 volumes

Drives
0 iSCSI Hosts

“' Overview

@ watch e-Learning: Qverview

Welcome!

CeDRchad

The diagram represents all of the objects that need to be configured. To learn more about each abject, click the icon in the
diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

¥ Visit the Information Center

m< Virtual; Compares the virtual capacity to the real capacity. | ) [ —T T —
Figure 3-28 Changing the allocated menu comparison, virtual capacity to real capacity

3.3.3 Running tasks bar menu

To show the Running Tasks bar menu, click the circular image at the left of the running tasks
status bar. This menu lists running and recently completed tasks and groups similar tasks.
Figure 3-29 shows Running Tasks bar menu.

TBM Storwize V3700 Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Volumes > Volumes ¥

$3 New volume = Actions ¥ Q -

[Wame — [S@ams b [CopacityUfkzaton |
Volume 1 Oniine: 60050 00000002 | 0 | 200.00 GB  mdiskgrpd No
e T2 | | 200.00GB  mdiskgrpo No
Volume 3 Oniine: | | 200.00GB  mdiskgro0 No
“ Volume 4 Online I | 200.00 GB  mdiskgrp0 No
) Volume 5 Online: 7| 200.00 GB  mdiskgrpd No many
La! Copy 0* Online 7 I | 200.00 GB  mdiskgrp0 No many
Copy 1 Online 7 | | 200.00 GB  mdiskgrp0 No many
@ Thin Volume 1 Oniine [ | (@ 400TB mdiskgrp0d No
Thin Volume 2 Oniine 80050 (] | [@ 400TE mdiskgrpl No
}a Thin Velume 3 Online I ] (@ 4007 mdiskgrp0 Mo
Vmware 1 Thin Online [ | [@ 200TB mdiskgrp0 ho
m Vmware 2 Thin Oniine [ | (@ 2007TB mdiskgrp0d No
Vmware 3 Thin Oniine [ | (@ 2.00TB mdiskgrp0 No
H Vmware 4 Thin Online [ | (@ 200TB mdiskgrpo o
& mMysaL Online 60050760009301D3780000000000000F 20.00 GB mdiskgra0 No many
& Copy 0* Online: 60050760009801D3760000000000000F 20.00GB mdiskgrp0 No many
- Copy 1 Oniine. 60050760009501D3780000000000000F A T G 20.00GB mdiskgrp0 No many
‘? 1 Volume Synchronization
1 Array Synchronization
1 Array Initialization
Showing 13 volumes | Selecting 0 volumes

Figure 3-29 Running Tasks menu
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For an indication of task progress, browse to the Running Tasks bar menu and click the task,
as shown in Figure 3-30.

TBM Storwize V3700 == Welcome, superuser Logout | Help

Volume 1 Online 1D: I | 200.00 GB  mdiskgrp0 No

Volume 2 Onine. 0050 1D: 00000004 | | 200.00 GB  mdiskgrpd No

Volume 3 Online 1D! I | 200.00 GB  mdiskgrp0 No

“ Volume 4 Oniine 1D: | | 200.00 6B mdiskgrp0 No
) Volumes Online. 1D 7 200.00GB  mdiskgrp0 No many
L‘! Copy 0* Oniine: 1D 7| | 20000 GB  mdiskgrp0 No many
Copy 1 Online 10! 7 I | 200.00 6B mdiskgrp0 No many

@ Thin Volume 1 Online: 1D [ | @ 400TB mdiskgrp0 No

Thin Volume 2 Oniine D! [ | @ 4007B mdiskgrpd No

z&l Thin Volume 3 onine 0050 1D [ | @ 4.007B mdiskgrpd No

Vmware 1 Thin Online: 1D I | (@ 200TB maiskgrp0 No

w Vmware 2 Thin Oniine D: [ | @ 2007TB mdiskgrp0 No

Vmware 3 Thin Oniine D! [ | (@ 200TB mdiskgrp0d No

H Vmware 4 Thin Oniine D: [ | @ 2.007B mdiskgrpd No
| & mMysaL Online 60050760009801D3760000000000000F —‘ 20.00GB mdiskgrp0 No many
&“ Copy 0* Online 80050780009901D3780000000000000F| e 20.00 GB  mdiskgrp0 No many
. . Copy 1 Oniine: 80050760009901D3780000000000000F A e G 20.00 6B mdiskgrp0 No many

ﬁ 1 Volume Sy(ﬂ'c"hrbmzaimn
1 Array Synchronization
1 Array Initialization
Showring 13 volumes | Selecting 0 volumes

& Pewmlslew ) e rewmsmas
Figure 3-30 Selecting a task from the running task menu for and indication of task progress

Figure 3-31 shows the progress of all running Volume Synchronization tasks.

1 Volume Synchronization s

&, | Fife=
Hame Progress
MySaL, copy 1 oo

Figure 3-31 Progress of all running Volume Synchronization tasks

3.3.4 Health status bar menu

The health status bar indicates the overall health of the system. The following color of the
status bar indicates the state of Storwize V3500:

» Green: Healthy
» Yellow: Degraded
» Red: Unhealthy

74 Implementing the Storwize V3500



If a status alert occurs, the health status bar can turn yellow or red. To show the health status
menu, click the triangular attention image on the left side of the health status bar. Figure 3-32
shows the health status menu.

1BM Storwize

Welcome, superuser Logout | Help

IBM-Storwize > Home > Overview ¥

f= Suggested Tasks ¥

T

0 Fibre Channel
gi i a @ Hosts
24 Internal 1 MDisk 1 Peol 1 volumes

Drives
0 iSCSI Hosts

“' Overview

@ watch e-Learning: Overview

Welcome!

CeDREbad

The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the
diagram. For some objects, e-Learning madules include a tutarial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

Status Alerts ()

Degraded  Intemal Storage

[ =TT AT —) e e—— Lﬁ Hosith Statve J
Figure 3-32 Health status menu alert

b visit the Information Center

In Figure 3-33, the health status bar menu reports the system as degraded and provides a
description of Internal Storage for the type of event that occurred. To investigate the event,
open the health status bar menu and click the description of the event, as shown in

Figure 3-33.

1BM Storwize

Welcome, superuser Logout | Help

IBM-Storwize > Home > Overview ™

= Suggested Tasks ¥

k2

0 Fibre Channel
ga Ei a @ Hosts
24 Intzrnal 1 MDisk 1 Fool 1 volumes

Crives
0 iSCSI Hosts

“' Overview

@ watch e-Learning: Qverview
Welcome!
The diagram represents all of the objects that need to be configured. To learn more about each abject, click the icon in the

diagram. For some objects, e-Learning medules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

CeDREGad

Status Alerts ()

¥ Visit the Information Center

Degraded  Intern: Smrzga

[T R A TEE U TR kel — d deoith Stebs J
Figure 3-33 The status and description of an alert via the health status menu
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Click the description of the event in the health status menu shows the events panel
(Monitoring — Events), as shown in Figure 3-34. This panel lists all of the events and
provides directed maintenance procedures to help resolve errors. For more information, see
“Events panel” on page 83.

1BM Storwize V3700

Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Monitoring > Events ¥

Next Recommended Action

i) Node is offline
1 Error Code: 1196, Event 1D: 009052
a few moments ago
i=actions ¥ @) Refresh Recommended Actions| ~ | @, v | Fite

[ErrorCode  ||LastTime Stamp | Status  |Descipton _ |Objectiype |ObjectiD |Objectbame |
1186 11512 1:16:51 PM oAlErt Node is offline node 2 node2
teas 11/512 12:24:45 P Q rert Array mdisk has lost redundancy mdisk 0 mdisk
1690 SN2 124711 PH e Alert ‘Array mdisk is not protected by sufficient spares mdisk 0 mdisk0
1682 MISAZ 121711 P e Alert Array mdisk is not fully balanced mdisk 0 mdisk0

CeREchad

Showing 4 events | Selecting 0 events

Figure 3-34 Events panel via health status menu
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3.4 Function icon menus

The Storwize V3500 management GUI provides function icons that are an efficient and quick
mechanism for navigation. As described in section 3.1.3, “Overview panel layout” on page 57,
each graphic on the left side of the panel is a function icon that represents a group of interface
functions. Hovering over one of the eight function icons shows a menu that lists the functions.
Figure 3-35 shows all of the function icon menus.

IBM Storwize

Welcome, superuser togout | Help  IEH.

IBM-Storwize > Home > Overview ¥

(Events )

(Volumes by Pool )
(Volumes by Host )

0 iSCSI Hosts

Overview

@ watch e-Learning: Overview

FrEgabad

Support .
(General )

Figure 3-35 All function icon menus
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3.4.1 Home menu

The Home menu, as shown in Figure 3-36, provides access to the Overview panel.

IBM Storwize === Welcome, superuser Logout | Help

= Suggested Tasks v

o

1 Fibre Channel

24 Internal 1 MDisk 1 Pool 1 Volumes

Drives %

1 iSCSI Host

". Overview

@ watch e-Learning: Overview
Welcome!
The diagram represents all of the objects that need to be configured. To learn mare about each object, click the icon in the

diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
configure these abjects, either select the associated task from Suggested Tasks ar use the icons in the left navigation.

} Visit the Information Center

[ TR Y T — T T — ——C S '
Figure 3-36 Home menu

Overview panel

Select Overview in the Home menu to open the panel. For more information about the
Overview panel, see 3.1.3, “Overview panel layout” on page 57.
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3.4.2 Monitoring menu

The Monitoring menu, as shown in Figure 3-37, provides access to the System, System
Details, Events, and Performance panels.

IBM Storwize

Welcome, superuser Logout | Help

Kl

1 Fibre Channel

(Events ) ‘ﬂ
(Performance )
1i5CST Host
G |
! ". Overview
= @ watch e-Leaming: Overview
" welcome!
S The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the
i, diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
- configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.
.
‘# b visit the Information Center

[ SR RN —

Figure 3-37 Monitoring menu

Q Running Tasks (3) )

System panel

Select System in the Monitoring menu to open the panel. The System panel, as shown in
Figure 3-38, shows capacity usage, the enclosure, and all drives in the system.

1BM Storwize

Welcome, superuser Logout | Help
IBM-Storwize > Monitoring > System ¥

< Physical Capacity

8.70TB

CoenEsGad

IBM-Storwize (6.4.1.0)

[T -
Figure 3-38 The System panel

Q R% Tasks 33 )
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Selecting the hotlink that includes the name and version of the system shows more
information about storage allocation. Figure 3-39 shows the System panel Info tab.

IBM-Storwize-WV3500 > Monitoring > System ¥
~
Info Manage
“ General
L! Name IBM-Storwize-V3500
D 0000000026C074DE
@ Location Local
”“ Capacity
Total MDisk Capacity 2.30 TB 3
gﬂ Capacity in Pools 8.10 TB
Capacity Allocated to Volumes  368.79 GB
H Total Free Capacity 7.50 TB
i‘_ Total Volume Capacity 18.00 TB
. Total Volume Copy Capacity 18.00 TB
i“\'
W Total Used Capacity 6.75 MB
Total Qverallocation 217%
Total Drive Raw Capacity 10.92 TB
hd
@ Zunoing Tasks (1) J [N S

Figure 3-39 System panel Info tab

Select the Manage tab to show the name of the system and shutdown and upgrade actions.
Figure 3-40 shows the System panel Manage tab.

IBM-Storwize > Monitoring > System ¥

Info Manage |

Name 15M-Storwize Save

| shut Down System

Uearade System

CoemRcbad

1BM-Storwize (6.4.1.0)

Q Running Tasks (0) ) “

Figure 3-40 System panel Manage tab
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Selecting the rack-mounted enclosure shows more information. Hovering over a drive
provides the drive status, size, and speed details. Click Identify to activate the blue
identification LED that is on the front of the enclosure. The Enclosure 1 hotlink shows the
System Details panel. For more information, see “System details panel” on page 81.
Figure 3-41 shows the System panel enclosure view.

‘Welcome, superuser

IBM-Storwize-V3500 > Monitoring > System ¥
~
Enclosure 1 Bonine  [H1dentiy |
“ @& cControl Enclosure
L“ Drive 2
Qnline
$31.01 G& Nearline
@ 7,200 RPM
&
‘EF
I2H-Sterwize- V3500 (5.4.1.0) |
b
T VL YT — e — — i —

Figure 3-41 System panel enclosure view

System details panel

Select System Details in the Monitoring menu to access the panel, as shown in Figure 3-42.
The System Details panel provides the status and details of the components that make up the
system.

Welcome, superuser

IBM-Storwize-V3500 > Monitoring > System Details ~

@ Refresh [i= Actions ¥ |

-] I@ IBM-Storwize-v3500
‘ ~ @& Enclosure 1 ‘

Control Enclosure 1 [v]

@ Crive Slots Online
-| & Canisters
Canister L Product IBM Storwize W3500

-] [B Power Supply Units

Managed Yes

. Machine Type and Model 2071-024
B Power Supoly Unit 1

B Power Suply Unit 2 Serial Number 0G074DE
Machine Part Number 2071CU2
FRU Part Number 00Y2420
Part Identity 11500Y2440YM11BGGO74DE
Fault LED off
I/0 Group io_grp0

(Sl T -

Figure 3-42 System Details panel
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Actions and environmental statistics

Tasks such as performing a software upgrade and a system that is shut down can be run from
the System Details panel. Information that relates to environmental statistics, such as power
consumption and temperature, also is accessible from this panel. Figure 3-43 shows the
environmental statistics of a system.

IBM-Storwize-¥3500 > Monitoring > System Details ¥

@ Refresh [i= Actions = |

-| [@ IBM-Storwize-V3500 |EM-Storwize-V3500

—| @i Enclosure 1
@ Drive sSlots
+| @@ Canisters

+) [B Power Supply Units

System ID 0000000026A074DE

System Version 6.4.1.0 (build 74.2.1210240200)

Environmental Statistics

Current Value Peak Value Peak Time Stamp
Power Consumption 236 Watts 249 Watts Dec 4, 2012 5:48:33 PM
Temperature 28°C (829F)  28°C (82°F)  Dec 4, 2012 5:51:08 PM

CeDaE R gd

Figure 3-43 Storwize V3500 environmental statistics

Node canister information

Additionally, node canister information, such as FC WWPNs and ISCSI IQNs, is useful for
host attachment purposes. Clicking the control enclosure node canister in the system details
panel shows this information, as shown in Figure 3-44.

IBM Storwize

Welcome, superuser Log out | Help

IBM-Storwize-V2500 > Monitoring > System Details ~

iSCST -
@ refresh ]
iSCSI Name (IQN)
- iqm.1986-03.com. ibm:2145. ibm-storwize-v3500.nodel
-] [@ IBM-Storwize-V3500 Tl 1SCSI Al
i ias —
* ~ @@ Enclosure 1
rive Slots Failover iSCSI Name
L‘! 1@ Drive Slots ign.1986-03.com.ibm:2145. ibm-storwize-v3500 . node2
m] Canisters
= Failover iSCSI Alias -
‘ Canister 1
- iSCSI Failover Active No
Canister 2
o +| [B Power Supply Units
‘&i Ports
= WWPN Status Speed Type
@ 50050768030804DE Active 8Gh Fibre Channel
50050768030404DE Active 8Gb Fibre Channel
™ 50050768031004DE Active aGhb Fibre Channel
&‘ 50050768030C04DE Active 8Gh Fibre Channel
— =
@ Adapters
Location Configured Detected valid
N Four port 8Gb/s FC Four port 8Gb/s FC v
adapter adapter e
v v

ST LT YT —" R PN — — e —
Figure 3-44 Node canister information via System Details panel
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Events panel

Select Events in the Monitoring menu to open the panel. The machine is optimal when all
errors are addressed and there are no items that are found in the Events panel. Figure 3-45
shows the events panel with no recommended actions.

IBM Storwize V3700 = Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Monitoring > Events ¥

Next Recommended Action

A Ay
® 1 All errors have been addressed.
‘n

P T [Recsmmendza acors = | 0, ~ | 1o
Error Code Last Time Stamp Status Description Object Type | ObjectiD Object Name

B Mo items found

CeDERcbad

Showing 0 events | Selecting 0 events

[ S TR TN T —) T Y — — S et
Figure 3-45 Events panel with all errors addressed

Filtering events view

To view unfixed messages and alerts, select the Unfixed Messages and Alerts option from
the drop-down menu that is next to the filter field. Figure 3-46 shows unfixed messages and
alerts. For more information, see “Filtering objects” on page 70.

TBM Storwize V3700 == Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Monitoring > Events ¥

Next Recommended Action
A 44
|' ! All errors have been addressed.
* 3= actions + @ Refresh [Unfiead Messsges and Aleris[= | &, = | 7ie-
W e e s e R DGR
MISZ 41112 P Nessage Event log clearsd node nodel | spow Al
@ 512 4:11:12 PM Message Array mdisk rebuild start mdisk (i mdisk0
U512 4:11:12 PU liessage Array mdisk rebuikd start mdizk 0 maiskd
z&l U512 4:11:12 PU lessage Array mdisk rebuiid start mdisk 1 mdisk1
MISZ 41112 P Nessage SAS discovery occurred, no configuration changes were detected io_grp 0 io_grp0
m 11512 4:34:07 PU lessage Array mdisk rebuiid finish mdisk 1 maisk1
/512 8:43:01 PU liessage Array mdisk rebuiid finish mdizk 0 maiskd
H 1612 1:12:48 AN lessage Array mdisk rebuiid start mdisk 1 mdisk1 3
T2 11:12:03 AM Message SAS discovery eccurred, cenfiguration changes pending fo_grp 0 io_grp0
& 11812 1:13:03 AM lessage SAS discovery occurred, configuration changes complete io_grp 0 io_grp0l
. 118412 11:33:28 AN liessage Array mdisk rebuiid finish mdizk 1 mdisk1
@ /612 11:37:33 Al QD sk Thin-provisioned volume copy space wamning vaisk 18 UwesVolume1_02
612 11:46:23 AM Message FlashCopy copied fe_map 4 femaps
11612 11:56:43 AW lessage SAS discovery occurred, configuration changes pending io_grp 0 io_grp0 U
116112 11:56:43 Al lessage SAS discovery occurred, configuration changes complste io_gp 0 io_grp0
B2 11:58:48 AW Nessage FlashCopy copied fc_map 4 fcmaps
110612 12:09:13 PM Message ‘Additional Fibre Channel VO ports connected node 2 node2
gD 120043 Bt Nessane  adefinnal Fnre Channsl norfe cannacted s > S ]
Showing 22 events | Selecting 0 events

[ ST RV — L P Y — C— L
Figure 3-46 Unfixed messages and alerts in the events panel
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To show all messages select Show All option from the drop-down menu that is next to the
filter field. Figure 3-47 shows Events panel.

TBM Storwize V3700 Welcome, superus

CeDRchad

IBM-Storwize-V3700 > Monitoring > Events ¥

Next Recommended Action

All errors have been addressed.

i= Actions v ) Refresh

Error Code Last Time Stamp Statiis Description e Object Name Recommended Actions
1

Unfixed Messages and Alerts
1/5H2 4:11:12 P liessage Event log clearsd node node1 Show All

1812 4:11:12 PU liessage Array mdisk rebuild start mdisk 0 mdisk)
/812 4:11:12 PU liessage Array mdisk rebuikd start mdizk 0 maiskd
U512 4:11:12 PU lessage Array mdisk rebuiid start mdisk 1 mdisk1
114512 4:11:12 P Iessage SAS discovery occurred, no cenfiguration changes were detected io_grp 0 io_grp0
11512 4:34:07 PU liessage Array mdisk rebuiid finish mdisk 1 mdiski
/512 8:43:01 PU liessage Array mdisk rebuiid finish mdizk 0 maiskd
1692 /612 11:12:48 Al Aert Array mdisk is not fully balanced mdisk 1 maisk1
B2 11:12:48 AM Message Array mdisk rebuild start mdisk 1 mdisk1
11812 11:13:03 AM liessage SAS discovery occurred, configuration changes pending io_grp 0 io_grp0l
116112 11:13:03 AW lessage SAS discovery occurred, configuration changes complete io_grp 0 io_grp0
1692 U612 11:17:33 Al Aert Array mdisk is not fully balanced mdisk 1 maisk1
1162 11:33:28 AN liessage Array mdisk rebuiid finish mdisk 1 mdiski
1158112 11:37:33 AW % P Thin-provisioned volume copy =pace warning wdisk 13 UwesVolume1_02
11612 11:46:23 Al lessage FlashCopy copied fo_map 4 femaps
116112 11:56:42 Al lessage SAS discovery occurred, configuration changes pending io_grp 0 fo_grp0
11612 11:56:43 AM liessage SAS discovery occurred, configuration changes complete io_grp 0 io_grp0l
A1RAD 1162 4R AU Nessane Elash s ennied fr man 4 frmans

Showing 24 events | Selecting 0 events

]

[ ST TERT Y — N T Y —

Figure 3-47 Events panel with show all selected

Event properties

To show the actions and properties that are related to an event, or to repair an event that is
not the Next Recommended Action, right-click the event to show other options. Figure 3-48
shows the selection of the Properties option.

TBM Storwize V3700 Welcome, superus

IBM-Storwize-V3700 > Monitoring > Events ¥

Next Recommended Action

All errors have been addressed.

ctions ¥ ) Refresh Show Al ~

Error Code Last Time Stamp Status Object Type Object ID ‘Object Name:

14512 411112 U liessage Event log cleared node 1 noget ]

/512 4:11:12 PW Nessage Array mdisk rebuild i mdisk 0 mdizk0

512 41112 PU Nessage Array mdisk rebuild & Mark as Fixed mdisk 0 mdiskd

11/512 4:11:12 PU Nessage Array mdisk rebuid | &5 Filter by Date mdisk 1 mdisk1

114512 4:11:12 PU lessage sAs discovery oeet ) Show entries within... ¥ | ere getectea o_gre 0 fo_gre0

11/5112 4:34:07 PU lessage Array mdisk rebuild mdisk 1 mdiski

11512 8:43:01 PU Iiessage Array mdisk rebuid |TX Clear Log mdisk 0 miiskO 5
1692 10612 11:12:48 A Alert Array miskis not flem b oo e mdisk 1 mdisk1

10612 11:12:48 AM Message Array mdisk rebuild "’4@_ mdisk 1 mdisk1

1612 11:13:03 Al lessage SAS discovery occurred, configuration changes pending io_grp 0 io_grp0

1612 11:12:03 AU Ivessage SAS discovery oocurred, configuration changss complete io_grp 0 io_grpll
1692 110612 11:17:33 A At Array mdisk is not fully balanced mdisk 1 maisk1

110612 11:33:28 AM Message Array mdisk rebuild finish mdisk 1 mdisk1 -

10612 11:37:33 AN Qzen Thin-provisiened velume copy space warning wdisk 13 UwesVolumet_02

110612 11:46:23 AU liessage FlashCopy copied fo_map 4 fomaps

1166112 11:56:43 AU liessage SAS discovery occurred, configuration changes pending io_grp 0 io_grp0

1/612 1:56:42 AN lessage 3AS discovery occurred, configuration changes complete io_grp 0 io_orpd

B2 11 88 a7 0 Nassane  FiashComy enied v A — 2

Showing 24 events | Selecting 1 event

[ SIS YERTY7— N T YR

Figure 3-48 Selecting event properties
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Figure 3-49 shows the properties of an event.

Properties and Sense Data for Event 980221 x

First Time Stamp 11/5/12 4:11:12 FM
Last Time Stamp 11/5/12 4:11:12 FM
Fixed Time Stamp

Event Count 1

Sequence Number 101
Object Type node
Object ID 1
Object Name nodel
Copy 1D

Reporting Node ID 1
Reporting Node Name nodel
Root Sequence Number

Ewvent ID 980221
Ewent ID Text Event log cleared

Error Code
Error Code Text

Status Message

Fixed Mo

Auto Fixed Mo

Motification Type Informaticnal

Sense bytes 0 to 15 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 0O 00
Sense bytes 16 to 31 00 00 00 00 00 0O 00 00 00 00 OO0 00 OO0 00 0O 00
Sense bytes 32 to 47 00 00 00 OO0 00 0O 00 00 00 00 OO0 00 OO0 00 0O 00
Sense bytes 48 to 63 00 00 00 00 Q0 00 Q0 00 Q0 00 OO0 00 00 Q0 00 00
Sense bytes 64 to 79 00 00 00 OO0 00 0O 00 00 00 00 OO0 00 OO 00 0O 00
Sense bytes 80 to 95 00 00 00 00 00 0O 00 00 00 00 OO0 00 00 00 00 00
Sense bytes 96 to 111 00 00 00 00 Q0 OO0 Q0 00 Q0 00 OO0 00 00 00 00 00
Sense bytes 112 to 127 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Previo

<

E

s || NE)d:'bﬁ | Close |

Figure 3-49 Event properties
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Show events entries within...

To show events that occurred within a certain time, select Show entries within... from the
actions drop-down menu and set the period value. Figure 3-50 shows the selection of the
Show entries within... option with a period value of 1 minute.

IBM-Storwize-V3700 > Monitoring > Events ¥

Next Recommended Action
A bd .
® All errors have been addressed
IS
I . I i= Actions ¥ (@) Refresh Show Al ~ | @), «
L! Run Fix Procedure Stamp Status Descniption ObjectType | ObjectiD Object Hame
& Mark as Fixed 12 Pl lessage Event log cleared node 1 nodet (i}
@ [0 Filter by Date 12 Pl lessage Array mdisk rebuiid start mdisk 0 mdisk0
@ show entries within... »| minutes +] 1., | Messa0e Array maisk rebuid start sk 0 sk
;Ei Reset Date Filter hours b | 5| Message Array mdisk rebuid start sk 1 maisk1
liessage SAS discovery occurred, no configuration changss were detected io_gr 0 io_grp0
¥ Clear Log days  +|10 Y 2 < =2 =L
T 15 |Messase Array mdisk rebuid finish sk 1 mdisk1
Properties )
01 PM 50 |Message Array mdisk rebuid finish sk 0 midisk0 =
" 1692 LIERIRER VYN DU Array mdisk is not fully balanced misk 1 mdisk
IBH2 11:12:48 Al liessage Array mdisk rebuid start misk 1 mdisk1
&, 11612 11:13:03 Al liessage SAS discovery occurred, configuration changes pending io_grp 0 10_grp0
11612 11:13:03 AWM Nessage SAS discovery occurred, configuration changes complete: io_grp 0 io_grp0
2o~
‘@ 1692 BH2 11:47:33 Al Aert Array mdisk is not fully balanced misk 1 mdisk
/6112 11:33:28 Al lessage Array mdisk rebuid finish sk 1 mdisk1 -
1162 11:37:33 Al Q slert Thin-provisioned volume copy space warning vaisk 18 UwesVoumel_0z
1812 11:46:23 Al liessage FlashCopy copied fc_map 4 femaps
1/BH12 11:56:43 Al liessage SAS discovery occurred, configuration changes pending io_grp 0 io_grp0
/6112 11:56:43 Al lessage SAS discovery occurred, configuration changes complete: io_grp 0 io_grp0
AURMD 4188 4R AW Nessane Flashi"nny fanied fr man i frmans [v]
Showing 24 events | Selecting 1 event

(SR T R
Figure 3-50 Showing events within a set time

e — C— i —

Performance panel

Select Performance in the Monitoring menu to show the panel, as shown in Figure 3-51. This
panel features graphs that represent the last 5 minutes of performance statistics. The
performance graphs include statistics that are related to CPU utilization, volumes, MDisks,
and interfaces.

IBM Storwize V3700 ——

Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Monitoring > Performance ¥
System Statistics| ~ || MBps| G minutes
CPU Utilization Volumes
100
. ! & F
10 § A
@ . NN T e AN N\ 0
t&i W svstem =% M Read W write [ read latency wirite latency
11 9% 0 mBps 0 mBps 0 ms 0 ms
H Interfaces MDisks
&
s o
& | i :
M < iscsI | ES M qead W it [ aead latency Write latency
0 mBps 0 mBps 13 meps 0 mBps 0 mBps O ms 0 ms
o fil8120: V68 TBIRI0TE ) ) Q@ mmmrsesn ) e emmmms

Figure 3-51 Performance panel
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Custom-tailoring performance graphs

The performance panel can be customized to show the workload of a single node, which is
useful to help determine whether the system is working in a balanced manner. Figure 3-52
shows the custom-tailoring of the performance graphs by selecting node 1 from the System
Statistics drop-down menu.

IBM Storwize V3700 e Welcome, superuser Logout | Help
IBM-Storwize-V3700 > Monitoring > Performance ¥
System Statistics| = | [MBps| + Graphs represent 5 minutes of data.
System Statistics
R méa{ : Volumes
reee W .
£
¥ 3
& N Y SV S ~
;ﬁi [ system % I Read W write [ read Iatency [] write latency
6% 0 MBps 0 MBps 0 ms 0 ms
H Interfaces MDisks
&
5 2 2
@ . /\_A - |
[\_A / ]
| S iscsI | ES M read W it [ read Iatency [ write 1atency
0 mBps 0 mBps 16 meps 0 mBps 0 mBps O ms 0 ms
o S8 V68 TBI0I0TE )N Q@ mmmmsesn ) — emmmms

Figure 3-52 Graphs representing performance statistics of a single node

Performance peak value

Peak values over the last 5-minute period can be seen by hovering over the current value, as
shown in Figure 3-53.

IBM-Storwize-V3700 > Monitoring > Performance ¥
nodel| - ||MBps| ~ 5 minutes of date.
CPU Utilization Volumes
100
10
@ . WL/\/\/\/\,_/\,,\/\.A—/\/\’M\/\/\/\% .
[Fry) - N
Systel Read write Read latency writs latency
L&i . n] 5-minute Peak: 24 % (System %) . . D
2% < 11/6/12 2:02 PM 0 mBps 0 mBps 0 ms 0 ms
gﬁ | 55 seconds ago
H Interfaces MDisks
| isCsI | ES W aead W vrite [ read latency Write latency
0 mBps 0 mBps 8 MBps 0 mBps 0 mBps Oms O ms
N P

Figure 3-563 Peak CPU utilization value over the last 5 minutes
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3.4.3 Pools menu

The Pools menu, as shown in Figure 3-54, provides access to the Volumes by Pools, Internal
Storage, MDisks by Pools, and System Migration functions.

TBM Storwize V3700

Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Home > Overview ¥

= Suggested Tasks ¥

<
N

0 Fibre Channel

0 Volumes

Internal Storage », \‘i__t

(MDisks by Pools p)
((System Migration p)

0 iSCSI Hosts

J;!E “‘ Overview

@ watch e-Learning: Overview
u Welcome!
&

The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the
diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
configure these abjects, either select the associated task from Suggested Tasks ar use the icons in the left navigation.

} Visit the Information Center

QS TR YU M- EFETTS — 0 et
Figure 3-54 Pools menu

Volumes by pools panel

Select Volumes by Pool in the Pools menu to show the panel, as shown in Figure 3-55. The
Volumes by Pool panel shows volumes by using the Pool Filter function. This view makes it
easy to manage volumes and determine the amount of real capacity that is available for
further allocations.

1BM Storwize V3700

Welcome, superuser Log eut | Help

IBM-Storwize-V3700 > Pools > Volumes by Pool

Pool Filter L

( Pooluwe B 512.00 MB 277.50 GE Capacity
2 volume copies Volume Allocation
@ 512.00 MB Used / 277.50 Pooluwe
—— GB Online
1 MDisk, 2 Volume copies
mdiskgrp0 Easy Tier Inactive
105 Volume copies
1.65 T8 Used / 8.14 T8
(]
. New Volume  i= Actions + @ ~ [Fite
mdiskgrpl B t
3 Volume copies Name Status Capacity uiD Host Mappings
51.00 GB Used / 1.06 TB
[e—] UwesVolumetd Online 256.00 MB BO0S0760009901D37800000000000068 Mo

UwweVolumeFC52_01_01_ Oniine 256.00 VB 60050760009801D37800000000000070 No

CenHibad

Showing 2 volumes | Selecting 0 volumes.

[T — TR 5 Y — — S
Figure 3-55 Volumes by Pools panel
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Volume allocation

The upper right corner of the Volumes by Pool panel shows the actual volume allocation,
which is the amount of capacity that is allocated to volumes in this pool. Figure 3-56 highlights
the volume allocation information that is shown in the Volumes by Pools panel.

1.65 TE 8.14 TE Capacity

Volume Allocation - [ —

21.25 TB Virtual Capacity

Figure 3-56 Volume Allocation

Renaming pools

To change the name of a pool, select the pool from the pool filter and click the name of the
pool. Figure 3-57 shows that pool mdiskgrp0 was renamed to Gold Pool.

Coen=itad

IBM-Storwize-V3700 > Pools > Volumes by Pool =

Pool Filter LY
1.65TB 8.14 TB Capacity
1

P
= ED?‘IS““LE, r Volume Allocation - | |
277.50 ‘_G"ld Pool 21.25 TB Virtual Capacity
—
- 5 Online
1 MDisk, 105 Volume copies

mdiskgrp0 ‘

105 Volume copies =
1.65 T8 Used / 8.14 T8

& mysaL Oniine 20.00GB 80050760009901D3780000000000000F

Copy 0~ Online 20.00 GB 6005075000990103760000000000000F No
Copy 1 Online 20.00 GB B0050780009%0103780000000000000F No
Oracle_DB Online 10.00 GB  60050750009901037800000000000010 YEan
Thin Volume 1 Online [@ 40078 00S0760009901D37800000000000008 Mo
Thin Volume 2 Online [EJ 4.00TB 80050760009901D3720000000000000% No
Thin Volume 3 Online [@ 4.00TB 60050760009501D3780000000000000A No
= UwesVolume1 Online §00.00 MB  60050750009901037800000000000011 ‘r’Ean
Copy 00 Online §00.00 MB  80050780008%01037800000000000011 Yesn
Copy 1 Online £00.00 MB  60050760009301D37800000000000011 YESFE
UwesVolume1_01 Online [@ 00.00 MB 60050760009301D37800000000000012 No
UwesVolume1_02 Online [@ £00.00 MB  §00S0760009901D37800000000000015 No
UwesVolume1_03 Online 600.00 M5 60050760009901037800000000000016 Mo
UwesVolumei_04 Online £600.00 MB  60050760009501D37800000000000017 No
UwesVolume1_05 Oniine §00.00 MB 60050780008%01037800000000000018 No
UwesVolumeFCs Online 524.00 MB 600S0760009%01D37800000000000018 No
& UwesVolumeThint Oniine (@ 800.00 B 50050760009901D37800000000000012  Yes b [v]

Showing 103 volumes | Selecting 0 volumes

TR Y CLE Y — e — — L —

Figure 3-57 Renaming a pool
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Changing pool icons

To change the icon that is associated with a pool, select the pool in the pool filter and click the
large pool icon that is above New Volume and Actions. This change helps to manage and
differentiate between the different classes of drive or the tier of the storage pool. Figure 3-58
shows the pool change icon panel.

Change Icon for Gold Poéd

@y Choose Icon Q‘

| ok | | cancel |

Figure 3-58 Changing a pool icon

Volume functions

The Volumes by Pools panel also provides access to the volume functions via the Actions
drop-down menu, the New Volumes option, and via right-clicking a listed volume. For more
information about navigating the volume panel, see 3.4.4, “Volumes menu” on page 99.
Figure 3-59 shows the volume functions that are available via the Volumes by Pool panel.

Logout | Help

1BM Storwize V3700 Welcome, superuser

IBM-Storwize-V3700 > Pools > Volumes by Pool ~
Pool Filter LY
-~ PoolUwe 1.65TB 8.14 T8 Capacity
2 Gold Pool Vvolume Allocation
512.00 M 50 21.25 T8 Virtual Capacity
) . online
1 MDisk, 105 Volume copies
— Gold Pool Easy Tier Inactive
105 Volume copies
1.65TB Used / 8.14 T8
|l — )
[ . New Volume  i= Actions = > | Fiite
L‘! mdiskgrp1 B -
3 ol pies ‘Name Status ‘Capacity uin Host Mappings
@ — T - & mysaL Oniine 20.00 GB D! No ~
Copy 0 Online 20.00 GB G00S0760009901D3780000000000000F Mo ¥§ Map to Host <
t&j‘ Copy 1 Qnine 20.00 GB B00S0760009901D3780000000000000F  MNo i Unmap Al Hosts
Oracle_DB Online 10.00GB 60050760009501D37800000000000010  Yes W |Ad View Mapped Hosts
gﬂ Thin Volume 1 Online [@ 40078 00S0760009901D37800000000000008 Mo 17 Rename
Thin Volume 2 Online [@ 400TH E00S0760009901D37E00000000000008 Mo @ shrink
" Thin Volume 3 Online: {3 40078 00S0760009801D3780000000000000A Mo 3 Expand
& Uwesvolumet Online 600,00 U3 60050760005801037809909009000011 &Ml | g g vc 1 Ancther pool
Qnine L 5 es {j
& Copy 0° £00.00 MB  B00S0760009801037800000000000011 B % elete
Copy 1 Online £00.00 M3 E0050760009801D37800000000000011  Yes b
= _ = Properties
= UwesVolume1_01 Onine (@ 600.00MB 5005 1D 1 No i
UwesVolume1_02 Online: {@ 500.00 HB 600S0760009801D37800000000000015 Mo
UwesVolume1_03 Online 600.00 M5 60050760009901037800000000000016 Mo
UwesVolume1_04 Online 500.00 MB E0050760009901D37800000000000017  Ho
UwesVolume1_0§ Onine 600.00 MB 600S0760009901027800000000000018 Mo
UwesVolumeFCs Online 52400118 60050760009901D37800000000000018 Mo
& UwesVolumeThint Oniine (@ 500.00 MB 50050760003501D37800000000000012  Yes Mg [+]
Showing 103 volumes | Selecting 1 volume (20.00 GB)
e Sllpooicet IO TRISROTOYEY @ PemiwTwieun ) o Hedihngaess

Figure 3-59 Volume functions are available via the Volumes by Pools panel
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Internal storage panel

Select Internal Storage in the pools menu to show the internal storage panel, as shown in
Figure 3-60. The internal storage consists of the drives that are contained in the Storwize
V3500 control enclosure. By using the internal storage panel, you can configure the internal
storage into RAID-protected storage. This panel also allows the displayed drive list to be
filtered by drive class.

TBM Storwize V3700 — — e el oporiIseT Logout | Help

IBM-Storwize-V3700 > Pools > Internal Storage ¥

Drive Class Filter

.\
|/ configure storage

-~

All Internal 931.01 GB, Nearline SAS

@ o T —]
@ o
&

Capacity Allocation MDisk Capacity 10.00 TB

Spare Capacity 0 bytes
“ Total Capacity 10.91 TB
L‘! 1! = Actions ¥ L~
P _ Dnve 1D Capacity  |Use Status MDisk Name Enclosure 1D Dnve Slot
@ = gz;.ﬂl GB, Nearline [) 931.01GB Member Onine  mdisko 1 4
LS P 7200 rpm 1 93101 GB Member Gnline mdiskD 1 8
l}& L io_grp0 2 $31.01 GB Candidate Online 1 Fix Error
3 92101 GB Member Onine  mdiskD 1 @ Take Ol
ake Offline
4 931.01 GB Member Onine  mdisk® 1
P Mark as ... b | Unused
5 931.01GB Member Oniie  mdisk0 1 N
Candidate
" [ 931.01GB Member Onine ik 1 2 1dentify
’ Spare
7 931.01GB Member Online  mdisk0 1 5 Shaw Deendent Valumes | 5P
&, 8 931.01GB Member Onine ik 1 Properties
s 931.01GB Member Onine  mdisk0 9 ]
.
I
W 10 92101 GB Member Onine  mdiskD 1
11 931.01GB Member Online  mdisk0 1 1

Showing 12 drives | Selecting 1 drive

AP T —— Qb kel — — T —
Figure 3-60 Drive actions menu of the internal storage panel

Drive actions

Drive level functions, such as identifying a drive and marking a drive as offline, unused,
candidate, or spare can be accessed here. Right-clicking a listed drive shows the Action
menu. Alternatively, the drives can be selected and the Action menu is used. Multiple drives
also can be selected. For more information, see “Multiple selections” on page 69. Figure 3-60
shows the drive actions menu.
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Drive properties
Drive properties and dependent volumes can be displayed from the Internal Storage panel.
Figure 3-61 shows the selection of drive properties from the Action menu.

TBM Storwize V3700 Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Pools > Internal Storage ¥

Drive Class Filter [}
#* Configure Storage

@ All Internal
= 136.23 GB, SAS
15000 rpm
io_grpo

931.01 GB, Nearline SAS

7200 rpm S T—

io_grp0 Capacity Allocation MDisk Capacity  10.00 TS
Spare Capacity 931.01 GB

Nearline

“ Total Capacity  10.91 T8
~ 5 278.90 GB, SAS — -
L‘! & ‘gsogloropurpm i= Actions ¥ & - |Fiite
. - 3% Fix Error [Stafis [WDiskWame  ||Enclosure®d |Drvesiot |
@ = 931.01 GB, Nearline 9 Takee Offline C Online maiskD 1 4
% 752Ansn rpm & Mark as ... » | Online maisk0 1 )
Eﬁ io_grp0 ¥ 1dentify Online 1 12
5% Show Dependent Volumes Onine mdisk0 1 3
@ Properties r Online mdisk0 1 7
S bs lember Online mdisk0 1 1
H 6 93101 GB Member Oniine misk0 1 2
7 83101 6B Member Online miskd 1 8
&i ) $31.01GB Member Oniine midisk 1 10
. 9 931.01 6B Member Oniine misko 1 ]
,@ 10 93101 GB Member Oniine misk0 1 5
1 $31.01G8 Member Oniine midisko 1 1

Showing 12 drives | Selecting 1 drive
[ ST — Q@ PeimTekeun ) — —
Figure 3-61 Internal storage panels actions
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The Drive Properties panel shows drive attributes and the drive slot SAS port status, as
shown in Figure 3-62.

Properties {drive 0)

Drive Slot

Drive
General

Drive ID

Status

Use

uipD

Quorum ID

Technical
Technology Type
Capacity

RPM

Vendor ID
Product ID

FRU Part Number
Part Identity

Firmware Level

0
Online
Member

5000c50020dS1ca?

Mearline SAS

931.01 GB

7200

IBM-207x

ST3100042455

85Y5868
1154178470 XX XSWHKDAQMA
BC2B

FPGA Level

|:huw Details | | Close |

Figure 3-62 Drive properties

Configure Internal Storage wizard

Click Configure Storage to show the Configure Internal Storage wizard, as shown in
Figure 3-63.

TBM Storwize V3700 Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Pools > Internal Storage ¥

Drive Class Filter o [/
[# configure Storage |
“ All Internal 278.90 GB, SAS
— 136.23 GB, SAS Capacity Allocation MDisk Capacity 278.90 GB
P Spare Capacity 557.79 GB
~ 3 278.90 GB, SAS
E‘ 15000 rpm = Actions ¥ A v [Aie
io_arp0 . : : .
L W OrvelD | Capacity | Use Status WDisk Name Enclosure 1D Drive Slot
@ > z:;.m GB, Nearline 3 27890GB Member Onine  mdiske 5 2
7 n £ 278.90GB Candidate Onine. 2 24
E&i . a7 275508 cansiate Oniine 3 n
38 27890 GB Candidate Onine: 3 »
EE 39 27850 GB Candidate Onine El 2
0 278.90GB Candidate Onine Fl 20
" P 2785068 cancitae onine s A
a2 278.90 GB Candidate Onine: 3 18
& 43 27850 GB Candidate Onine: 3 17
- £ 278.50GB Candidate Onine 3 16
w 45 27290 GB Candidate Onine. 3 15
46 278.90 GB Candidate Onine: 3 14
47 278.90GB Candidate Onine: 3 13
48 278.50GB Candidate Onine 3 12
60 278.50GB Candidate Oniine. 4 24
81 27850 GB Candidate Onine 4 2
o SRR e F Onine . » [v]
Showing 40 drives | Selecting 0 drives.
Q SunnigTeska () J — et

Figure 3-63 Internal Storage panel
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By using this wizard, you can configure the RAID-properties and pool allocation of the internal
storage. Figure 3-64 shows step 1 of the Configure Internal Storage wizard.

Configure Internal Storage Step 1 of 2 X

Use this wizard to allocate RAID arrays to storage
poaols. &fter this configuration wizard completes, you
can create volumes from these storage pools.

Storage Found:
(22 drives) 278.90 GB, 545, 15000 rpm, io_grp0

iUse the recommended configuration: Basic RAID-5
iSelect this option to configure all available drives based on recommended valuesi
ifor the RAID level and drive class. The recommended configuration uses all the
idrives to build arrays that are protected with the appropriate amount of spare
idrives,

Select a different configuration

Mewxt = | Cancel |

Figure 3-64 Configure internal storage wizard: Step 1

Figure 3-65 shows step 2 of the Configure Internal Storage wizard.

Configure Internal Storage Step 2of2 X

Preset:
Basic RAID-5

Expand an existing pool

Create one or more new pools

| < Back | Finish | Cancel |

Figure 3-65 Configuring internal storage wizard: Step 2
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MDisks by Pools panel

Select MDisks by Pools in the Pools menu to show the MDisks by Pools panel, as shown in
Figure 3-66. By using this panel, you can perform tasks such as: display MDisks in each pool,
create pools, delete pools, and detect externally virtualized storage.

IBM-Storwize-V3700 > Pools > MDisks by Pools ¥
ﬁ Not in a Pool
Y 5 — 185 TB Used /814 T8

[ 2 0
* hd @ Colaiee Onine 203 | 21 25 78 viruat capacey

@ @ﬂ PoolUwe Oniing [o% ] 512.00 MB Used / 277.80 GB

@ @ mdiskgrp1 Oniine: B 51.00 GB Used/ 1.06 T8
= |
&

Figure 3-66 MDisks by Pool panel

Pool actions

To delete a pool or change the pool name or icon, right-click the listed pool. Alternatively, the
Actions drop-down menu can be used, as shown in Figure 3-67.

TBM Storwize V3700

Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Pools > MDisks by Pools ~
B New Pool 2 Detect MDisks ctions ¥ L v -
Name Status ‘Capacity Mode Storage System LUN
ﬁ Notin & Pool
o - 1.65 TB Used /814 T8
Q @ Gold Poal Onine B 212578 Virtual Capacity & Change Icon
l. ' mdisk0 Online: 81478 Amay - |t Rename
L! =l @ﬂ PoolUwe Oniing [0% 512.00 MB Used / 277.50 GB # Delete pool
a mdisk2 Online: 27890GB Array
e mdiskgrp1 Oniine: 51.00 GB Used/ 1.06 T8
; & S ———
mdisk1 Online 54493 GB Aray
! mdisk3 Oniine: 54493GB Armay
Selected 1 pool
[ ——T Y S M el ) — desmmee

Figure 3-67 Pool actions
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RAID actions

By using the MDisks by Pools panel, you can perform MDisk RAID tasks such as: set spare
goal, swap drive, and delete. To access these functions, select and right-click the MDisk.
Figure 3-68 shows the RAID actions menu.

1BM Storwize V3700

Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Pools > MDisks by Pools

T New Pool A3 Detect MDisks  i= Actions ¥

Q @ Gold Pool Oniine:
“ mdisk0 Oniing
L‘! Q @ PoolUwe Oniine:
@ mdisk2 Oniine
Q @ mdiskgrp1 Oniine:
Eﬁ mdisk1 Oniine
mdisk3 Onling:
an
kd
&
&
Selected 1 MDisk

[ e
21.25 T8 Virtual Capacity

8.14TB Array

0% 512.00 MB Used / 277.50 GB

278,90 GB Array

S4493GB Array
54493 GB Armay

& v [Ater

(3 Import

I® RAID Actions

{7 Rename

5% Show Dependent Volumes
Properties

Set Spare Goal
Swap Drive

Delete

Figure 3-68 RAID actions menu
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System Migration panel

Select System Migration in the Pools menu to show the System Migration panel, as shown
in Figure 3-69. By using this panel, you can migrate data from externally virtualized storage
systems to the internal storage of the Storwize V3500. The panel displays image mode
volume information. To start a migration, click Start New Migration and the Start Migration
wizard opens.

IBM Storwize V3700

Welcome, superuser

IBM-Storwize-V3700 > Pools > System Migration ~

& Start New Migration | i= Actions v

Volume ﬂamlh Target Pool Status Progress uiD

B8 Mo ftems found.

CeRechad

Showring 0 volumes | Selecting 0 volumes

[T TR -0 e BT Y ) ———— S S
Figure 3-69 System migration panel

Chapter 3. Graphical user interface overview 97



Storage Migration wizard

The Storage Migration wizard is used to migrate data from older storage systems to the
Storwize V3500. Figure 3-70 shows step 1 of the Storage Migration wizard.

Storage Migration Wizard Step 1 of 8 X

Before You Begin

This wizard migrates one or more volumes on external storage to this system.

P

—
N\

Attention: To avoid data loss, back up all the data stored on your external
storage before using the wizard.

Restrictions

The following types of hosts cannot be migrated using this wizard because additional
steps are required.

.+ [ am nct migrating clustered hosts, including clusters of WMWare hosts and VICS.

.4 I am nct migrating SAN boot images.

Prerequizites

./ This system is cabled into the S&N of the external storage 1 want to migrate.

o WMWare ESX hosts are set to allow volume copies to be recocgnized, or I am not
using WMWare ESx hosts.

p Learn mcre

ﬁ Watch e-Learning: Migrste Storsges

| Mext :=-‘|]l | Cancel |

Figure 3-70 Storage migration wizard: Step 1
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3.4.4 Volumes menu

As shown in Figure 3-71, the Volumes menu provides access to the Volumes, Volumes by
Pool, and Volumes by Host functions.

IBM Storwize Welcome, superuser Logout | Help

IBM-Storwize > Home > Overview ¥

= Suggested Tasks ¥

R

0 Fibre Channel
Hosts

= li=@F =

8 Internal 3 MDisks 3 Pools 0 Volumes
-

0 iSCSI Hosts

@ watch e-Learning: Qverview

Welcome!
The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the

diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

¥ Visit the Information Center

[ ST YT — il e— — i —
Figure 3-71 Selection of the volumes menu

Volumes panel

Select Volumes in the Volumes menu to open the panel, as shown in Figure 3-72. The
Volumes panel shows all of the volumes in the system. The information that is displayed is
dependent on the columns that are selected.

TBM Storwize V3700 Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Velumes > Volumes ¥

3 New Volume = Actions ¥ @ ~ |riter

Volume 1 Oniine [ | 200.00 GB BRONZE POOL No
o Cr B00E0750009481D) | | 200.00GB BRONZE POOL No "G Map to Host
Volume 3 Online D! [ | 200,00 GB BRONZE POOL Mo " Unmap Al Hosts
Telrrzd Co 10 [ | 200.00GB BRONZE POOL No A View Mapped Hosts
plotmcl ] 1D [ | 200.00GB BRONZE POOL o T3 Rename
Volume & Oniine 1D | | 200.00 6B BRONZE POOL No (% shrink
&3 Expand
2 Migrate to Another Pool
3 Delete

%d Mirrored Copy |/@ Volume Copy Actions b
Properties

CeDcbad

Showing 6 volumes | Selecting 1 volume (200.00 GB}

[ ST AT s — L TPV — — e —
Figure 3-72 The volumes panel
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Volume actions
Volume actions such as: map, unmap, rename, shrink, expand, migrate to another pool,
delete, and mirror can be performed by using this panel.

Creating volumes

Click New Volume to open the New Volume panel, as shown in Figure 3-73. By using this
panel, you can select a preset when you are creating a volume. The presets are designed to
accommodate most of the cases. The following presets are available: generic,
thin-provisioned, mirror, or thin mirror. After a preset is determined, select the storage pool
from which the volumes are allocated. An area to name and the size the volumes is then
shown.

New Volume x
Select a Preset
i ] a
Generic Thin-Provision Mirror Thin Mirror
Select a Pool
i T
Y DaC Nac
BROMZE POOL r:ﬂ Online B8.14THB 8.14TB
GOLD POOL r;' Online 1.06 TB 1.06 TB
Pooll F7| Online 543.50 GB 543.50 GB
Pool2 r:ﬂ Online 543.50 GB 543.50 GB
Pool3 r..;’-| Online 543.50 GB 543.50 GB
Advanced... ﬁ Create HE Create and Map to Host | Cancel |

Figure 3-73 New Volume panel
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Creating multiple volumes

A useful feature is available for quickly creating multiple volumes of the same type and size.
After the name and size of the first volume is entered, adjust the quantity of more volumes of
the same type and size that must be created in the Add Volumes field and then select 4 to
create the volumes. Figure 3-74 shows the quantity of 5 in the Add Volumes field.

New Volume

Select a Preset

Generic Thin-Prowvision

Select a Pool
Primary Pool: BRONZE POOL

Select Mames and Sizes
Wolume Name

Wolume 1

| 2dvanced... |

Mirror Thin Mirror
| Edit |

Size Add volumes

) gEE

Summary: 1 volume, 200.00 GE, 7.94 TE free in pool

|<ﬁ Create | HE Create and Map to Host | Cancel |

Figure 3-74 Creating multiple volumes quickly

When volumes are added, any number value in the volume name automatically increments to
ensure that each volume is unique. To remove a volume from the list, click X.
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Volume advanced settings

Click Advanced to see more volume configuration options. You can use this feature when the
preset does not meet your requirements. After the advanced settings are configured, click OK
to return to the New Volumes panel. Figure 3-75 shows the Advanced Settings panel.

Advanced Settings - New Volume

Characteristics Capacity Management Mirroring

General

Format Before Use

Locality
Each volume has a preferred node that balances the load between nodes.
Preferred Node

Automatic

CpenvM3 Cnly

UDID (OpenVMS)

OK Cancel

Figure 3-75 New volume advanced settings
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Capacity Summary

The New Volumes panel also includes a summary that shows the real capacity that is used if
the proposed volumes are created. After all of the volumes in the list meet the volumes
requirements, click Create or Create and Map to Host to continue. Figure 3-76 shows the
New Volume panel and the result of adding five volumes by using the add volumes feature.

New Volume X

Select a Preset

Generic Thin-Provision Mirror

Select a Pool
Primary Pool: BRONZE POCL

| Edit |

Select MNames and Sizes

volume Mame Size Add Volumes

volume 1 200 GE |5
[folume 2 | | =200 GE o= 32

volume 3 200 GE o= 3

volume 4 200 GE = 3

volume 5 200 GE = 3

volume 6 200 GE = 3
Summary: & volumes, 1.17 TB total, 6.96 TE free in pool
| Advanced... | |<B Create | Mg Create and Map to Host | [ Cancel |

Figure 3-76 Multiple volumes that are created with the add volumes feature

Volumes by Pool panel

This method is an alternative method to access the Volumes by Pool panel. For more
information, see “Volumes by pools panel” on page 88.

Volumes by Host panel

Select Volumes by Host in the Volumes menu to open the panel. By using the Volume by
Hosts panel, you can focus volumes that are allocated to a particular host by using the host
selection filter.
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Volume actions

After a host is selected, all of the volume actions such as: map, unmap, rename, shrink,
expand, migrate to another pool, delete, and mirror can be performed. Figure 3-77 on
page 104 shows the Volume by Host panel.

1BM Storwize V3700

Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Velumes > Volumes by Host ~

( | Host 1
Host 1 =
t‘ﬁ 2 ports Q 2 ports

Host Type: Generic

$3 new volume IS Actions ¥

Q ~ [Fie
Name SHatis Capacity Storage Pool UiD
Volume 1 Online 200.00 GB BRONZE POOL

HE Map to Host
{5 Unmap All Hosts
g view Mapped Hosts

1
Volume 2 Online 200.00 GB BRONZE POOL 60050760009481037800000000000002

T Rename
(& shrink
(&3 Expand

= Migrate t%annmer Paol
#& Delete

(@ Veolume Copy Actions  »

Properties

CenHEbad

Showing 2 volumes | Selecting 1 volume (200.00 GB)

[ SR AT T — N T YT e —

Figure 3-77 Volumes by Host panel

3.4.5 Hosts menu

As shown in Figure 3-78, the Hosts menu provides access to the Hosts, Ports by Host, Host
Mappings, and Volumes by Host functions.

1BM Storwize

Welcome, superuser Log out | Help

IBM-Storwize >Home > Overview ¥

i= Suggested Tasks ¥

N /-"
0 Fibre Channel

@ = Jamo @ g o
24 Internal 1 MDisk 1 Pool
u

Drives
0 iSCSI Hosts

&ad

6 volumes

(Ports by Host ]
(Host Mappings D)
(VolumesbyHost )

Welcome!
The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the

diagram. For some objects, e-Learning madules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

b visit the Information Center

(SR A TR —" R — e ) — —
Figure 3-78 Selection of the Hosts menu
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Hosts panel

Select the Hosts item in the Hosts menu to open the panel, as shown in Figure 3-79. The
Hosts panel shows all of the hosts that are defined in the system.

Host Actions

Host Actions such as: map, unmap, rename, and delete can be performed from the Hosts
panel, as shown in Figure 3-79.

1BM Storwize V3700

Welcome, superuser

IBM-Storwize-V3700 > Hosts > Hosts ¥

[ F New Host = Actions ¥ A v I
Hame Status Host Type #ofPorts | Host Mappings
Hast 1 ¥ cnine Generic w No
HEl Modify Mappings {,_“)
*f unmap All volumes'
* 15 Rename
# Delete
LA! Properties
&
>
Showing 1 host | Selecting 1 host
S flicsioh 17 TBIIORTBN) %) Eunning Taske [S—E S

Figure 3-79 The Hosts panel

Creating a host

Click New Host and the Create Host window is opened. Choose the host type from Fibre
Channel or iSCSI host and the applicable host configuration panel is shown. After the host
type is determined, the host name and port definitions can be configured. Figure 3-80 shows
the Choose the Host Type panel of the Create Host window.

Create Host X

Choose the Host Type

H‘"';-'\--'
Fibre Channel Host iSCSI Host
Create 3 hast ahject with WWPN parts, Creste 5 hast abjsct with (SCSI ports,

% Create Host | Cancel |

Figure 3-80 Choose the Host Type panel
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Creating an FC host

Enter a name for the host in the field that is provided. The FC host port definitions are
automatically discovered after the hosts zoning is activated. The discovered port definitions
can be selected and added from the Add Port to List drop-down menu.

Select the port definition from the list and click Add Port to List to assign the port to the host
definition. If the drop-down menu includes the message “No candidate HBA ports were
found”, or an expected port definition was not automatically discovered and displayed, check
zoning and click Rescan.

A port definition with an adjacent green check box means that the port is online and
operational. To remove a port definition from the list, click the red X.

By using this panel, you can manually enter the port definitions. To perform this task, enter the
WWPN in the field that is provided (the WWPN is not case-sensitive) and accept the bytes
that are separated by colon. However, do not insert a space between each byte.

Ensure that the port definition you entered contains exactly 16 characters and click Add Port
to List to assign the port to the host definition. This function is useful when the zoning is not
yet activated and the WWPNSs are known. In this case, the port includes a question mark
symbol and (unverified) nextto the listed port definition.

After the zoning is complete, the hosts port status can be seen via the Ports by Host panel.
For more information, see “Ports by Host panel” on page 111. Advanced Settings options
should be selected to allow for the configuration of HP/UX, OpenVMS, and TPGS hosts. At
least one port definition must be assigned to activate the Create Host option. Click Create
Host and the host creation task runs.
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Figure 3-81 shows the FC Create Host window.

E

Create Host

Host Name (cpticnal): | gost 1

"'-.__‘—-—

Fibre Channel Ports

w | | b4 Add Port to List Fescan

21000024FF2D0OBES
Port Definitions '\[b

r!__] 21000024FF2D0BES 2

Advanced Settings
Host Type

Generic (default)
HE/ X
CpenvMz

TPGS

~| Advanced % Create Host Cancel

Figure 3-81 FC Create Host window with advanced settings selected

Creating an iSCSI host

Enter a name for the host in the field that is provided. By using this panel, you can enter the
host port definitions. Enter the iISCSI IQN in the field that is provided and click Add Port to
List to assign the port to the host definition.

To remove a port definition from the list, click the red X. Advanced Settings should be
selected to allow for the configuration of HP/UX, OpenVMS, and TPGS hosts. Use CHAP
authentication should be selected if it is required. However, to help in problem
determination, this step can be delayed until after the first few hosts are configured and their
connectivity is tested without authentication that is configured. At least one port definition
must be assigned to enable the Create Host option. Click Create Host and the host creation
task runs.
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Figure 3-82 shows the iISCSI Create Host panel.

Create Host X

Host Name (optional): | LN¥EHELDS iSCSI

iSCSI Ports

qn.1991-05.com.microsoft:win-adbodefShe | @ Add Port to List |

Port Definitions
ign.1991-05.com.microsoft: win-albcdef2h3i b

Use CHAP authentication (all ports)

Advanced Settings
Host Type
@ Generic (default)
HE/UX
CpenyMS
TRPGS

|. Advanced | |"E| Create Hostj) | Cancel |

Figure 3-82 The iSCSI Create Host panel with Advanced Settings selected

Modify Host Mappings panel

Host mapping is a method of controlling which hosts can access the volumes. A host can
access only volumes that are mapped to it. By using the Modify Host Mappings panel, you
can configure the host mappings. Right-click a host that is listed in the Hosts panel and select
Modify Mappings to open the modify hosts mappings panel.
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Figure 3-83 shows the method for opening the Modify Host Mappings panel.

IBM-Storwize-V3700 > Hosts > Hosts ™
% New Host  i= Actions = -
Name tatus Host Type # of Ports 0
VMWare_ESXi_iSC5I B onine Generic 1 es i
Win2Kg_iSCS 8 onine Generic W] Modify Mappings
“F] unmap All velumes
* 5 Rename
L 3¢ Delete
! [=] Properties
&
Showing 2 hosts | Selecting 1 host
(o Allocated: AT TB 1240 TB (125 %) Q LT REERETO) )] — e

Figure 3-83 Method

for opening the Modify Hosts Mappings panel

Mapping volumes

By

using the Modify Host Mappings panel, you can map unmapped volumes to the selected

host. Verify the correct host is selected in the upper left corner of the panel.

Complete the following steps to map a volume:

1.
2.

Select the volume from the Unmapped Volumes section on the left side of the panel.

Click the green = to move the volume to Volumes Mapped to the Host section on the right
side of the panel.

The volume is highlighted in yellow, is not mapped to the host and, therefore, is not
accessible by the host.

Click Edit SCSI ID, if required.

The SCSI ID controls the order in which the volumes are presented to the host. Some host
software requires that the SCSI IDs to be in sequence.

After the volumes that are highlighted in yellow are as required, click Apply to complete
the mapping operation. The mapped volumes are not highlighted in yellow and are
accessible by the host. Continue to select other hosts and perform other host mappings as
required.

After the mapping operations are complete, click Cancel to close the Modify Host
Mappings panel. Map Volumes also can be used to close the panel, but it is best to use
this option if only a single mapping operation is required because the apply is performed
and then the panel is closed. Figure 3-84 shows the Modify Host Mappings panel.
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Unmapping volumes

By using the Modify Host Mappings panel, you can unmap volumes from hosts. Stop 1/0O to
the volume and verify that the correct host is selected in the upper left corner of the panel.
Complete the following steps to unmap a volume:

1. Select the volume from the Volumes Mapped to the Host section on the right side of the
panel.

2. Click the green < to move the volume back to the Unmapped Volumes section on the left
side

3. Click Apply to complete the unmapping operation. After all of the unmapping operations
are complete, click Cancel to close the Modify Host Mappings panel. Figure 3-84 shows
the Modify Host Mappings panel.

Modify Host Mappings x

Host: Host 1

Unmapped Volumes Volumes Mapped to the Host

> Map L Edit5cs1 1D € Unmap L -
Volume 3 200.00 GB 60050760008A81037 0 Volume 1 §0050760009481037 1
Volume 4 200.00 GB 60050760008A81037 2 > 1 Volume 2 §0050760009481037
Volume & 200.00 GB 60050760008A81037
Volume & 200.00 GB 60050760008A81037

4
Showing 4 volumes | Selecting 0 volumes Showing 2 i Selecting 0
|Dn Map Volumes | |.D|]Apply | | Cancel |

Figure 3-84 Modify host mappings panel
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Ports by Host panel

Select Ports by Host in the Hosts menu to open the panel, as shown in Figure 3-85. The
panel shows the address, status, and type of ports that is assigned to the host definition.
Actions such as map, unmap, and port deletion can be performed by using this panel.

IBM Storwize V3700

Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Hosts > Ports by Host ~

Y e o

Host 1
[«ﬁ 2 ports GJ Host 1
2 ports
Host Type: Generic

Host Filter L

M add v & Delete Port @ ~ |rFiter
[Wame  [iwe  |Smus |#Hodesloggedln
21000024FF2D0BER =139 & Inactive 1
21000024FF200BES grc & nactive 1

CeReHcGad

Showing 2 ports | Selecting 4 port
[ —ETTR AT —) T3 ETEY  R— — i —
Figure 3-85 Ports by host panel

Host Mappings panel

Select Host Mappings in the Hosts menu to open the panel, as shown in Figure 3-86. This
panel shows the volumes that each host can access with the corresponding SCSI ID. The
Unmap Volume action can be performed from this panel.

1BM Storwize V3700

Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Hosts > Host Mappings ~

i= Actions ¥ @ v [Fiter

Host1 0 Volume 1 B0DS0760008A81D37800000000000001 0

Unmap Volumes
Host 1 1 Volume 2 £0050760008A81037800000000000002 0

Properties (Host)

Properties (Wolume)

Celechad

Showing 2 mappings | Selecting 1 mapping

[ SRR — ol — [ S— T —
Figure 3-86 Host Mappings panel

Chapter 3. Graphical user interface overview 111



Volumes by Host panel

This method is an alternative method to access the Volumes by Host panel. For more
information, see “Volumes by Host panel” on page 103.

3.4.6 Copy Services menu

By using the Copy Services menu, you can access the FlashCopy, Consistency Groups, and
FlashCopy Mappings functions. Figure 3-87 shows the Copy Services menu.

IBM Storwize — Welcome, superuser Logout | Help

IBM-Storwize > Home > Overview ¥

i= Suggested Tasks ¥

i

1 Fibre Channel

= a0 F = iy

24 Internal 1 MDisk 1 Pool 6 Volumes
Drives

{

0 iSCSI Hosts

o Copy Services
—_—

((Consistency Groups ))
(FlashCopy Mappings D) |,

The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the
diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

} visit the Information Center

e plicotted 110 TR TBE) %) ke e teammmue
Figure 3-87 Copy Services menu
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FlashCopy panel

Select FlashCopy in the Copy Services menu to open the panel, as shown in Figure 3-88.
The FlashCopy panel displays all volumes in the system. FlashCopy point-in-time is a copy
function that copies the contents of a source volume to a target volume.

FlashCopy actions

FlashCopy actions such as, snapshot, clone, backup, target assignment, and deletion can be
performed from this panel, as show in Figure 3-88.

IBM-Storwize-V3700 > Copy Services > FlashCopy v
i= Actions ¥
Volume 1 200.00 GB
= 8 New Snapshot
Volume 2 200.00 GB
P new Clone
Volume 3 200.00 GB
3 New Backup
“ Volume 4 200.00 GB
e — T £ Advanced FlashCopy... » | #3 Create New Target Volumes
L! Volume & 20000 G8 s, Show Dependent Mappings |3 Use Existing Target Volumes
A& Delete
@ [=] Properties
&
-
Shewing 6 volumes | Selecting 1 volume {200.00 GB)
e —— — e—

Figure 3-88 FlashCopy panel

Consistency Groups panel

Select Consistency Groups in the Copy Services menu to open the panel. A consistency
group is a container for FlashCopy mappings. Grouping allows FlashCopy mapping actions
such as prepare, start, and stop to occur at the same time for the group instead of
coordinating actions individually. This feature can help ensure that the groups target volumes
are consistent to the same point in time and remove several FlashCopy mapping
administration tasks.
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The Consistency Group panel, as shown in Figure 3-89, shows the defined groups with the
associated FlashCopy mappings. Group actions such as FlashCopy Map start, stop, and
delete can be performed from this panel. The New FlashCopy Mapping option also can be
selected from this panel. For more information, see “FlashCopy Mappings panel” on

page 115.

TBM Storwize V3700 — Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Copy Services > Consistency Groups ¥

% New Consistency Group = Actions ¥ @ v |Filter
Mapping Name Status Source Volume Target Volume Progress Flash Time
lfl?rj’ Notin a Group
Q@ {ﬁi}z{’ Group 1 Copying Flash Time: MNov 7, 2012 3:23:47 Pl 43 New FlashCopy Mapping
femapt @ copying Volume 1 Volume § Now7,201232347pM | P Start
femapd @ copying Volume 2 Volume § Nov7,2012 32347 Pl | Stop. {f)
19 Rename
3 Delete
Properties

CeDecbad

Selected 1 FlashCopy consistency group

Lo - A R AT A T —) Zakal — —
Figure 3-89 Consistency groups panel
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FlashCopy Mappings panel

Select FlashCopy Mappings in the Copy Services menu to open the panel, as shown in
Figure 3-90. FlashCopy mappings define the relationship between source volumes and target
volumes. The FlashCopy Mappings panel shows information about each mapping such as:
status, progress, source and target volumes, and flash time. Select New FlashCopy
Mapping to configure a new mapping.

1BM Storwize V3700

Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Copy Services > FlashCopy Mappings ~
TP New Hashﬂupapping = Actions ¥ Q -
Mapping Name | Status Source Volume Target Volume: Progress Group Flash Time
femapl @ Copying Volume 2 Volume § Group 1 Nov 7, 2012 3:23:47 PM
fomap1 @ Ccopying Volume 1 Volume & Group 1 Nov 7, 2012 3:23:47 PM
|
&
Showing 2 FC mappings | Selecting 1 FC mapping

Figure 3-90 FlashCopy mappings panel
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Create FlashCopy mapping
Complete the following steps to create a FlashCopy mapping:

1. Select the source and target volumes from the respective drop-down menus and click
Add. The mapping definition is added to the list.

To remove a mapping definition from the list, click the red X. Click Next to continue.
Figure 3-91 shows step 1 of the New FlashCopy Mapping wizard.

New FlashCopy Mapping Step 1 of 3

Select the source and target volumes for the FlashCopy mapping.

Source Volume Target Volume

Volume 3 S Volume 4 b 4

Mext :;IH] Cancel

Figure 3-91 Step 1 of the New FlashCopy Mapping wizard

Implementing the Storwize V3500




2. Select a FlashCopy preset and modify the advance settings as required. Select Next to
continue, as shown in Figure 3-92.

MNew FlashCopy Mapping Step 2of3 X

Select a Preset

- it
I'\-\. i | o | T
\ ) e

Snapshot Clone Backup

» Advanced Settings

Background Copy Rate: No

Incremental

Delete mapping after completion

Cleaning Rate: 0

< Back Mext :-Rl}n] Cancel

Figure 3-92 Step 2 of the new FlashCopy mapping wizard

More information: For more information about FlashCopy Mappings and Consistency
Groups, see the Product overview — Technical overview — Copy Services features
section of the IBM Storwize V3500 Information Center at this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp
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3. The new FlashCopy mapping can be added to a consistency group. Choose whether this
mapping is grouped and click Finish, as shown in Figure 3-93.

Mew FlashCopy Mapping Step Fof3 X

Do you want to add the FlashCopy mappings to a
consistency group?

& No, do not add the mappings to a consistency group.

Yes, add the mappings to a consistency group.

[ < Back] [ Fi”iEh%

Figure 3-93 Step 3 of the New FlashCopy Mapping wizard

3.4.7 Access menu

As shown in Figure 3-94, the Access menu provides access to the Users and Audit Log
functions.

Welcome, superuser Log out | Help

1BM Storwize

IBM-Storwize > Home > Overview ¥

ke
R
@ = li= F = {i

C

24 Internal 1 MDisk 1 Pool 6 Volumes
Dri

m
&

i -
m 0 iSCSI Hosts

[ e
—_—

The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the
diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

} visit the Information Center

e plicottod 11 TR/ WM IBAE) %) el e— —C —
Figure 3-94 Access menu
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Users panel

Select Users in the Access menu to open the panel. As shown in Figure 3-95, the Users
panel shows the defined user groups and users for the system. The users that are listed can
be filtered by user group. Click New User Group to open the Create a Group panel.

TBM Storwize V3700 Welcome, superuser Logout | Help

1BM-Storwize-V3700 > Access > Users ¥

User Groups N -
| % new User Group

All Users J % All Users
SecurityAdmin

)

%
£l = By New User  i= Actions v @ ~ |Fiter
! Administrator Name User Group Password | SSH Key
dayshiftop Day Shift Operators Configured No
@ @ superuser SecurityAdmin Configured  No
CopyOperator
3 Delete
m @ Properties
Service h]
H @
& @ Monitor
g
@
@ Day Shift Oper...
Showing 2 users | Selecting 1 user

Figure 3-95 Users panel
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Creating user group

By using the New User Group panel (as shown in Figure 3-96), you can configure a user
group. Enter the group name, select the role, then click Create to create a group.

Mew User Group x

Group Name

| Day Shift Operators

Role

Monitor

Copy Qperator
Service

Administrator

Security Administrator

|. Createv[ﬂ'][ Cancel |
. 4| )

Figure 3-96 New User Group panel
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Creating user

Click New User to define a user to the system. Figure 3-97 shows the Users panel and the
New User option.

Welcome, superuser

IBM-Storwize-V3700 > Access > Users ¥

= | s wew user Group \

% All Users ‘ [ Allusers
@ %
iﬁ, SecurityAdmin

L! _ % New User | i= Actions
; a2 v
iﬁ, Administrator . oup P ord | S5H
@ superuser SecurityAdmin Configured Ne
~ @
:s -‘I :ﬁ, CopyOperator
all | ¢
iﬁ, Service
ThR
& lﬁ, Monitor
.
e a2
iﬁ, Day Shift Oper...
Showing 1 user | Selecting 0 users
o plceston 1/ TOIOR BN | T )Y — emmmme

Figure 3-97 Users panel and the New User option

By using the New User panel, you can configure the user name, password, and
authentication mode. It is essential to enter the user name, password, group, and
authentication mode. The public Secure Shell (SSH) key is optional.

After the user is defined, click Create. The authentication mode can be set to local or remote.
Select local if the Storwize V3500 performs the authentication locally. Select remote if a
remote service such as an LDAP server authenticates the connection. If remote is selected,
the remote authentication server must be configured in the Storwize V3500 by clicking
Settings menu — Directory Services panel.

The SSH configuration can be used to establish a more secure connection to the CLI. It is
important to enter the associated SSH private key into terminal session to enable work.
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Figure 3-98 shows the New User panel.

MNew User

Mame

| dayshiftop|

Authentication Mode
@ Local Remote
Uzer Group

Cay Shift Qperators

Local Credentials

Users must have a password, an 554 public key, or both,
Fas=word Verify password

S5H Public Key

Browse_

| Create,;@[ Cancel |

Figure 3-98 New User panel
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Audit Log panel

Select Audit Log in the Access menu to open the panel, as shown in Figure 3-99. The audit
log tracks action commands that are issued through a CLI session or through the
management GUI. The Audit Log panel displays information about the actionable command
such as: the user, the time stamp, and any associated command parameters. The log can be
filtered to reduce the number of items that are listed.

IBM Storwize V3700

Welcome, superuser Log out | Help

11712 22912 P
AUTHZ 2:38:48 PM
117112 3:38:00 P
117712 3:34:56 Pl
117112 3:28:05 P11
AUTHZ 2.23:47 P
117112 3:23:30 P
11712 1:55:31 P
117112 1:54:56 Pl
117112 1:53:55 P
117112 1:53:23 P10
11712 1:45:04 P10
AUTHZ 1:45:04 PM
11712 1:43:37 P
T2 1:43:01 Pl
117112 1:38:28 Pl

emmchad

AUTHZ 1:38:27 P
117112 1:38:27 P10

11712 1:38:27 Pl
117112 1:38:26 P11
11712 1:38:28 P
117112 1:35:32 P
11712 1:35:13 Pl
AUTHZ 1:25:08 P

Showing 134 entries | Selecting 1 entry

superuser Svctask rmusengre -force S -

superuser svetask rmuser 1 (&l Filker by Date

superuser suetask mkuser -name dayshiftep -user Rsioseneibisatdminion] 1
superuser svctask mkusergrp -name Day Shift Op{ 2" ate Filer hours b5
superuser Svctask mkfemap -source olume 3 -target Volume £ -copyrate 0... 2 03¥S  * 10
superuser svctask startfcconsistarp -prep 1 i
superuser svetask mkfomap -source Volume 2 -target Volume & -consistgrp 1 30
superuser svctask mkfcmap -source Volume 1° -target Volume &' -consistgrp .. 0 45
supsruser svatask rmicmap force 0

superuser svctask mkfemap -source Volume 1 -target Volume Z -consisigrp . 0

superuser svetask mkfecensistgrp -name ‘Group 1° 1

superuser svctask mkvdiskhostmap -host 0 -scsi 0 ~force

superuser svetask mkvdiskhostmap -host 0 -scsi 1 -force 1

superuser suctask addhostport -hbav wpn 21000024FF2D0BES ~force 0

superuser svctask mkhost -name Host 1* -hbaw wpn 21000024FF2D0BES -for... 0

superuser svctask mkvdisk -name Volume & -iogrp i0_grp0 -maiskgrp BRONZ... S

superuser svetask mkvdisk -name Volume 3 -iogrp o_gr0 -mdiskgrp BRONZ... 2

superuser svetask mkvdisk -name Volume 4 -iogrp io_grpl -mdiskgrp BRONZ... 3

superuser svctask mkvdisk -name Volume 5 -iogrp io_grpl -mdiskgrp BRONZ... 4

superuser svctask mkvdisk -name Volume 1°-iogrp i0_grp0 -mdiskgrp BRONZ... 0

superuser suetask mkvdisk -name Volume 2 -iogrp io_grp0 -mdiskgrp BRONZ... 1

superuser svetask rmvdisk -force 0

superuser svctask mkarray -level raidS drive 6:4:0:10:7:3:1 8:8:5.2 -sparegoa... S

superuser svetask mkmdiskoro -name 'BRONZE POOL -ext 258 -waming 80%... 4 [

L TR s Cl— — i —

Figure 3-99 Audit Log panel
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3.4.8 Settings menu

The Setting menu provides access to the Event Notifications, Directory Services, Network,
Support, and General functions, as shown in Figure 3-100.

IBM-Storwize > Home > Overview v
| i~ Suggested Tasks ~
! 1 Fibre Channel
. [
= L
7 24 Internal 1 MDisk 1 Poal 6 Volumes
L&l Drives N
L S
@ 0 iSCST Hosts
"' Overview
-
S5
M e
. Jthe abjects that need to be configured. To learn more about each object, dlick the icon in the
_earning modules include a tutorial of the steps that are required to complete the task. To
)} # select the associated task from Suggested Tasks or use the icons in the left navigation.
¢ Enter
Szl 1701108018 (1)) | T . Y — [—E L —

Figure 3-100 Settings menu

Event Notifications panel

Select Event Notifications in the Settings menu to open the panel. The Storwize V3500 can
use Simple Network Management Protocol (SNMP) traps, syslog messages, emails, and IBM
Call Homes to notify parties when events are detected. Each event notification method can be
configured to report all events or alerts. Alerts are the significant events and might require
user intervention. The event notification levels are critical, warning, and information.

The Event Notifications panel provides access to the Email, SNMP, and Syslog configuration
panels. IBM Call Home is an email notification for IBM Support. It is automatically configured
as an email recipient and is enabled when the Email event notification is enabled by following
the Call Home wizard.
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Enabling Email Event Notification

Click Enable Email Event Notification to open the Call Home wizard. Figure 3-101 shows
the Event Notifications Email configuration panel.

1BM Storwize V3700

Welcome, superuser Log out | Help
IBM-Storwize-V3700 > Settings > Event Nofifications
Event Notifications
Email
{ w Email ] Use this panel to configure email servers to send alerts to specified users.
@ Watch e-Learning: Configure Support Notifications
'ﬂ SNMP Enable Email Evenunﬁcatmn
. ™
L‘! it Syslog
&

Figure 3-101 Event notification panel
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Call Home wizard

The Call Home wizard guides the user through account contact and machine location entry,
and email configuration tasks. Figure 3-102 shows the Call Home wizard.

Call Home x
>
& Welcome Welcome

System Location This wizard configures call home settings. Call home automatically notifies IBM

Support of events that occur on your system.

Contact Details

Email Servers

Event Notifications

Summary

: Next = | \ Cancel \

Figure 3-102 Call home wizard
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SNMP Event Notification

The Event Notifications panel provides access to SNMP configuration panel. Click SNMP to
open the panel, then enter the relevant server details. Multiple servers can be configured by
clicking +. Figure 3-103 shows the SNMP configuration panel.

IBM Storwize V3700

CeRcGad

Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Settings > Event Notifications ¥

SNMP
M Email You can configure an SNMP server to receive different event types. Use this panel to define, madify, or remove SNMP servers.
SNMP Servers
IP Address Server Port Community Event Type
162 public Alerts - | g R
[ A —" Lol

Figure 3-103 SNMP configuration panel

Syslog Event Notification

The Event Notifications panel provides access to Syslog configuration panel. Click Syslog to
open the panel, then enter the relevant server details. Multiple servers can be configured by
clicking +. Figure 3-104 shows the Syslog configuration panel.

1BM Storwize V3700

Co-DimEGad

Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Settings > Event Notifications ~
Event Notifications
Syslog
M Email 4 syslog server receives log messages from various systems and stores them in a central repository. Use this panel to define, modify, or remove syslog servers.
Syslog Servers
‘% SNMP IP Address Facility Message Format  Event Type
Level 0 ~ | Concise Alerts ~| K

‘ .

S lpsiess 317110 TBANY ) e e teamsume

Figure 3-104 Syslog configuration panel
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Directory Services panel

Select Directory Services in the Settings menu to open the panel. The Directory Services
panel provides access to the Remote Authentication wizard. Remote authentication must be
configured to create remote users on the Storwize V3500. A remote user is authenticated on
a remote service such as IBM Tivoli® Integrated Portal or a Lightweight Directory Access
Protocol (LDAP) provider.

Enabling remote authentication

Click Configure Remote Authentication to start the wizard. Figure 3-105 shows the
Directory Services panel.

TBM Storwize V3700

CemRsEbad

Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Settings > Directory Services v

Directory Services

- "y Remote Authentication
& EETiE Use this panel to configure user authentication.

Authentication

Global Actions =
) Local authentication is enabied.

| Configure Remote Authentication |

[ - Q@ _  mmmgrmeem ) — emmmams

Figure 3-105 Directory services panel

128

Implementing the Storwize V3500




Network panel

Select Network in the General menu to open the panel. The Network provides access to the
Management IP Addresses, Service IP Addresses, iSCSI, and Fibre Channel configuration
panels. Figure 3-106 shows the Network panel.

Welcome, superuser

IBM-Storwize-V3700 > Settings > Network ¥

N Mar

Management IP

Service IP Addresses

iSCSI

bhEs

Fibre Channel

CenscGad

Addresses ‘ The management IP address is assigned during the initialization of the system and represents 3 set of enclosures on the system that contains the management GUI
| and the command-line interface which manage the system. Click on a port to configure the system's management IP address. If you change management IP addresses,
use the new IP address to log in to the management GUI again.

IP Addresses

B B

[ TRV TR IR —

e e— — L

Figure 3-106 Network panel

Management IP Addresses

The Management IP Address is the IP address of the system and was configured during
initial setup. It can be an IPv4 address, an IPv6 address, or both. The Management IP
address is logically assigned to Ethernet port 1 of each node canister, which allows for node
canister failover. Furthermore, another Management IP Address can be logically assigned to
Ethernet port 2 of each node canister for more fault tolerance.
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If the Management IP address is changed, use the new IP address to log in to the
Management GUI again. Click Management IP Addresses and then click the wanted Port to
configure. The corresponding port on the partner node canister also is highlighted.

Figure 3-107 shows Management IP Addresses configuration panel.

IBM Storwize V3700

Welcome, superuser Logout | Help
IBM-Storwize-V3700 > Settings > Network ¥
‘ \ Management IP Addresses
o
Management IP
Addresses The management [P address is assigned during the initialization of the system and represents a set of enclosures on the system that contains the management GUI
L | and the command-line interface which manage the system. Click on a port to configure the system’s management IP address. If you change management IP addresses,
p use the new IP address to log in to the management GUI again.
‘ ' @ Service IP Addresses
|
_,:_,. i
@ =5 Fibre Ethernet Port 1 (Primary)
[
t&l IP Address | 192.168.0.20
Subnet Mask | 255.255.255.0
Eﬁ Gateway | 192.168.0.1 |
H |11 show 1pvs | [ok\[cance\\
3
S _lgsied LB T — deathews

Figure 3-107 Management IP addresses configuration panel
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Service IP Addresses

Service IP addresses are used to access the service assistant when a node is not operating
correctly as part of the system. It can be an IPv4 address, an IPv6 address, or both. The
Service IP addresses are configured on Ethernet port 1 of each node canister. Click Service
IP addresses and the select the node canister to configure. Figure 3-108 shows the Service
IP addresses configuration panel.

TBM Storwize V3700 — Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Settings > Network ~

Management IP

Service IP Addresses
@ Addresses The service IP address provides access to the service interfaces on each individual node canister. Select the canister and click port 1 to configure a service IP address for
the canister. The service IP address can be unconfigured by setting the IPv4 address to 0.0.0.0 or the IPvé address to 0:0:0:0:0:0:0:0.

Service IP
et Node Canister: [1eft <] [ 1dentty

L left

@ , =
&

Fibre Channel

CoDmEhad

e R AL TR TR M fzsie U .1~ E—
Figure 3-108 Service IP addresses configuration panel

iSCSI connectivity

The Storwize V3500 supports iSCSI connections for hosts. Click iSCSI and select the node
canister to configure the iISCSI IP addresses. Figure 3-109 shows the iSCSI configuration
panel.

1IBM Storwize V3500

Welcome, superuser Log out | Help

IBM-Storwize-V3500 > Settings > Network ~

[ networic [y )

X System Name
Management Ip IBM-Storwize-V3500
Addresses

‘ @

Service IP Addresses Ethernet Ports

Node Canister: |left -

left
right
IP Addresy ) Subnet Mask Gateway
Port 1 IPv4 3
Port 2 IPvd
| Show IFvE Bsave  cancel

iSCSI Aliases (optional)

CoeD=Ehad

Node Canister Name iSCSI Alias iSCSI Name (IQN) |
nodel ign.1986-03.com.ibm:2145.ibm-storwize-v3500.nodel
node2 ign.1986-03.com.ibm:2145.ibm-storwize—v3500.nodel

Jasks (4 [T —

Figure 3-109 The iSCSI configuration panel
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Fibre Channel connectivity

The Fibre Channel panel displays established Fibre Channel connections between the
Storwize V3500 node canisters and other storage systems and hosts. Click Fibre Channel
and select the wanted view from the View connectivity for: drop-down menu. Figure 3-110
shows the Fibre Channel panel.

IBM Storwize V3700

Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Settings > Network ¥

Management IP

Fibre Channel

Display the connectivity between nodes and other storage systems and hosts that are attached through the Fibre Channel network.

Addresses
View connectivity for: [All nodes, storage systems, and hosts| = | ['Show Results |
Service IP Addresses All nodes, storage systems, and hosts
Systems
Meodes
. Storage Systems
iSCSI Hosts N

A

Q:F- Fibre Channel ]

CeRecbad

el I ) 000 Qe mmmTen ) ————

Figure 3-110 Fibre Channel panel

Figure 3-111 shows the results of the selected Fibre Channel connectivity view.

1BM Storwize V3700

Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Settings > Network ¥

Fibre Channel

Management IP
Addresses

Display the connectivity between nodes and other storage systems and hosts that are attached through the Fibre Channel network.

View connectivity for: |Hosts| ~ | |Host 1| » | | Show Results

Service IP Addresses

iscsT Name System Name Remote WWPH Remote ..." [Local VWW/PH Local Port  [Local NP... | State Node Na... | Type
i

Host 1 Z1000024FF2DOBES  AB0200 5005076803044DE0 1 AB0100 @ inactive  nodez Host

@@

m Fibre Channel
*

Y Host1 21000024FF2D0BES  AB0200 50050768030404DE 1 AB0100 & mnactve  nodet Host
= J

r

CenHEbad

Showing 2 items

[ SR ETT T — N T Y — I 4

Figure 3-111 Results of the selected Fibre Channel connectivity view
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Support panel

Select Support in the Settings menu to open the panel. The Support panel provides access
to the IBM support package, which is used by IBM to assist with problem determination. Click
Download Support Package to access the wizard. Figure 3-112 shows the Support panel.

Welcome, superuser

IBM-Storwize-V3700 > Settings > Support ~

\'O Dawnload Support Package | CIMOM Logging Level: [Low

Looking for individual log files? Show full log listing...

gebhcbad

SRR LYE T — el e— —— i —
Figure 3-112 Support panel

Downloading the Support Package wizard

The Download Support Package wizard provides various package types. IBM support
provides direction on package type selection as required. To download the package, select
type and click Download. The output file can be saved to the users workstation. Figure 3-113
shows the Download Support Package wizard.

Download Support Package X

Select the type of support package to download. This package can
be several hundred megabytes.

Standard logs
Standard logs plus one existing statezave
Standard logs plus most recent statesave from each node

o Standard logs plus new statezaves

|@ annlnadJ}lj | Cancel |

h,

Figure 3-113 Download Support Package wizard
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Show full log listing

The Support panel also provides access to the files currently residing on the node canisters,
as shown in see Figure 3-112 on page 133. Click Show full log listing... to access the node
canister files. To save a file to the user’s workstation, select a file, right-click and select
Download. To change to the file listing to show the files that are residing on a partner node
canister, select the node canister from the drop-down menu that is next to the panel filter.
Figure 3-114 shows the full log listing.

TBM Storwize V3700 === Welcome, superuser Logout | Help

1BM-Storwize-V3700 > Settings > Support ¥

| €3 Download Support Package | CIMOM Logging Lavel: [Low| «

= Actions ¥ L [Fite=

nodel
node2
Idumps 0GOT4DE-1.trc.

Idumpselogs/erriog_0GO74DE-1_121107_162254

Jdumps/enclosure/enclosuredump_0GO074DE-1_1-1_121107_161233
Jdumps/enclosure/enclosuredump_0GO074DE-1_2-1_121107_161233
Idumpsienclosure/enclosuredump_0GO74DE-1_3-1_121107_161233
Idumps/enclosurelenclosuredump_0GO074DE-1_d-1_121107_161233
Jdumps/enclosure/enclosuredump_0GO074DE-1_5-1_121107_161233
Jdumps/enclosure/enclosuredump_0GO74DE-2_1-2_121106_181340
Idumps/enclosure/enclosuredump_0GO74DE-2_1-2_121107_161317
Idumps/enclosurelenclosuredump_0G074DE-2_2-2_121107_161347
Jdumps/enclosure/enclosuredump_0GO74DE-2_3-2_121107_161317
Jdumps/enclosure/enclosuredump_0GO74DE-2_4-2_121107_161317
Idumps/enclosure/enclosuredump_0GO74DE-2_§-2_121107_161317
Jdumps/ethernet.0GI74DEA tre
Jdumps/livedump.0G074DE-1,121107.161340
Jdumps/snap.0GOT4DE-1.121107.162210.1g2

Coen=itad

Showing 16 fies | Selecting 0 fies

[ S—E AR R — TS T O M— — e
Figure 3-114  Full log listing
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General panel

Select General in the Settings menu to open the panel. The General panel provides access
to the Date and Time, Upgrade Machine Code, and GUI Preferences configuration panels.
Figure 3-115 shows the General panel.

IBM-Storwize-V3700 > Settings > General ¥

‘- Date and Time

Date and Time Select time and date settings. You can enter these settings manually or specify a
Network Time Protocol (NTP) server to synchronize time on the system.

L,
=]
1 Upgrade Machine
_ Code Manual Ity NTP Server
-

*Date: 11/7/2012

GUI Preferences

*Time: 4144 PM
*Time Zone: (GMT) Lendon, Liskon

[ save | | Use EBrowser Settings |

CoemRsbad

s 3,47 754060 78 [177) o) (2] Running Tasks (3) ) e Heatn Staws
Figure 3-115 General panel

Date and Time

Click Data and Time to configure date and time manually or via Network Time Protocol (NTP)
server. Figure 3-115 shows the Date and Time function of the General panel.

Upgrade machine code

IBM recommends that you use the latest version of machine code. The Upgrade Machine
Code panel displays the current machine code level. If the system has access to the internet,
it contacts the IBM upgrade server to check if the current level is the latest level. If an update
is available, a direct link to the code is provided to make the code download process easier.

To upgrade the code, the IBM Storwize V3500 Code and the IBM Storwize V3500 Upgrade
Test Utility must be downloaded. After the files are downloaded, it is best to check the MD5
checksum to ensure that the files are sound. Read the release notes, verify compatibility, and
follow all IBM recommendations and prerequisites.
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To upgrade the machine code of the Storwize V3500, click Launch Upgrade Wizard. After
the upgrade starts, an Abort button is shown, which can be used to abort the upgrade
process. Figure 3-116 shows the Upgrade Machine Code panel.

IBM Storwize V3700

Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Settings > General ¥

Upgrade Machine Code
@’ Date and Time Current machine code level: Version 6.4.1.0 (build 74.2.1210240000)
upgrade Machine " Check for Updates | Updates | Unable to contact upgrade server. If this web browser is behind a firewall or does not have Internet access, download the upgrade package and
Code manually install it on the system.

" [ Launch ppgrade Wizard |
GUI Preferences %

2

Coen=Ebad

o filpesirai it 1p MR BN L) Y R— [— L ——
Figure 3-116 Upgrade machine code panel

The first step of the upgrade wizard guides the user to upload the IBM Storwize V3500
Upgrade Test Utility. Figure 3-117 shows step 1of the machine code upgrade wizard.

Upgrade Package Step 1 of 5 X

Download the upgrade test utility. This utility checks for known issues which
might prevent the upgrade from completing successfully.
Download

After the download completes, upload the upgrade test utility to the system.
Click Browse and select the file.

Browse

Mext = | Cancel |

Figure 3-117 Step 1 of the machine code upgrade wizard
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GUI Preferences panel

By using the GUI Preferences panel, the user can refresh GUI objects, restore default
browser preferences, set table selection policy, and configure the Information Center web
address. Figure 3-118 shows the GUI preferences panel.

IBM-Storwize-V2700 > Settings > General ¥

GUI Preferences
L — .
e Date and Time You can configure preferences for the management GUIL
,;m Upgrade Machine \ Refresh GUI Objects \ \ Restore Default Browser Preferences \
Code

Table Selection: Show Select/Deselect All

GUI Preferences

Information Center

Web Address

[ http://pic.dhe.ibm.com/infocenter/storwize/ v3500_ic/index.jsp

| save | | Cancel | | Restore System Default |

C Running Tasks (0) D] ——E S

Figure 3-118 GUI preferences panel

3.5 Management GUI help

This section provides information about the various methods that can be used to get help
while you are using the Storwize V3500 management GUI. The topics that are covered
include the Storwize V3500 Information Center, e-Learning modules, embedded panel help,
question mark help, hover help, and IBM endorsed Youtube videos.

3.5.1 Storwize V3500 Information Center

The best source of information for the Storwize V3500 is the Information Center. Click Visit
the Information Center to access the online version from the Overview panel, as shown in
Figure 3-119.

". Overview

@ watch e-Learning: Overview

Welcome!

The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the
diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

b Visit the Information Center:

Figure 3-119 Overview panel information center link
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3.5.2 Watch e-Learning

The Storwize V3500 provides embedded e-Learning videos. The videos provide
easy-to-follow directions to complete various tasks. Click Watch e-Learning:... to start a
video. Figure 3-120 shows the Watch e-Learning module.

1 I MDisks

@ watch e-Learning: Co

An MDisk is a unit of physical storage. MDisks are either RAID arrays from internal storage or volumes from an external
storage system. MDisks are not visible to host systems.

} Learn more

» To manage MDisks, visit Pools

Figure 3-120 Watch e-Learning module

3.5.3 Learn more

The Storwize V3500 provides embedded Learn more links to explain important concepts and
panels. Click Learn more to open the information panel, as shown in Figure 3-121.

Volumes

@ watch e-Learning: Create Volumes

Volumes are the virtual units that are presented to the hosts for reading and writing data. A volume uses physical storage
space allocated from a storage poaol. Fully allocated volumes have a set amount of storage. Thin-provisioned volumes are
allocated a large amount of storage but only use the capacity that is written by the host application.

b Learnﬁnore

P To ge Vol s, visit Vol s

Figure 3-121 Learn more link

Figure 3-122 shows the information panel.

Volume
A volume is a logical disk that the system presents to the hosts.

Application servers access volumes, not MDisks or drives. To keep a volume accessible even when an MDisk on which it depends has become unavailable, a
mirrored copy can be added to a selected volume. Each volume can have a maximum of two copies. Each volume copy is created from a set of extents in a
storage pool.

Thin-provisioned volumes

When you create a volume, you can designate it as thin-provisioned. A thin-provisioned volume has a virtual capacity and a real capacity.

Mirrored volume

By using volume mirroring, a volume can have two physical copies. Each volume copy can belong to a different storage pool, and each copy has the same

virtual capacity as the volume. In the management GUI, an asterizk (*) indicates the primary copy of the mirrored volume. The primary copy indicates the
preferred volume for read requests.

Centents | Home | Menitoring | Pools | Volumes | Hosts | Copy Services

Settings | Information Center

Copyright IEM Corperation 2010, 2012, &ll Rights Res

Figure 3-122 Information panel
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3.5.4 Embedded panel help

The Storwize V3500 provides embedded help that is available on each panel. Click Help to
open the information panel, as shown in Figure 3-123.

Welcome, superuser

Figure 3-123 Embedded panel help

Figure 3-124 shows the information panel that is opened from the embedded panel help. The
information panel includes hotlinks to various other panels, including the Information Center.

Hosts
A host system is a computer that is connected to Storwize® 3700 through either a Fibre Channel interface or an 1P network.

A host object is a logical object in Storwize V3700 that represents a list of worldwide port names (WWPNs) and a list of iISCSI names that identify the interfaces
that the host system uses to communicate with Storwize W3700. iSCSI names can be either iSCSI qualified names (IQNs) or extended unique identifiers (EUls)

A typical configuration has one host object for each host system that is attached to Storwize W3700. If a cluster of hosts accesses the same storage, you can
add host bus adapter (HEA) ports from several hosts to one host object to make a simpler configuration. A host object can hawve both WWPNs and iSCSI
names. In addition, hosts can be connected to the system using Fibre Channel over Ethernet, where hosts are identified with WWPNs but accessed through an
IP network.

The system does not automatically present volumes to the host system. You must map each volume to a particular host object to enable the volume to be
accessed through the WWPNs or iISCSI names that are associated with the host object. For Fibre Channel hosts, the system reports the node login count, which
is the number of nodes that can detect each WWPN. If the count is less than expected for the current configuration, you might have a connectivity problem. For
iSCSI-attached hosts, the number of logged-in nodes refers to iISCSI zeszions that are created between hostz and nodes, and might be greater than the
current number of nodes on the system.

For Fibre Channel hosts, the system reports the nods login count, which is the number of nodes that can detect each WWPN. If the count iz less than expected
for the current configuration, vou might have a connectivity problem. For iSCSI-attached hosts, the number of logged-in nodes refers to iSCSI =essions that
are created between hostz and nodes, and might be greater than the current number of nodes on the system.

When you create a new host object, the configuration interfaces provide a list of unconfigured WWPNs. These represent the WWPNs that the system has
detected. Candidate iSCSI names are not available and must be entered manually.

The system can detect only WWPFNs that have connected to the system through the Fibre Channel networl or through any IF nework. Some Fibre Channel HBA
device drivers do not let the ports remain logged in if no disks are detected on the fabric or IP network. This can prevent some WWPFNs from appearing in the
list of candidate WWPNs. The configuraticn interface provides a method to manually type the port names.

Parent topic: Cverview

Centents | Home | Menitering | Bocls | Yolumes | Hests | Copy Services

| Settings | Information Center

Copyright IBM Corporation 2010, 2012, All Rights Reserved,

Figure 3-124 Information panel

3.5.5 Hidden question mark help

The Storwize V3500 provides a hidden question mark help feature for some settings or items
that are found in the various configuration panels. This help feature is accessed by hovering

the muse pointer adjacent to an item. The question mark is then shown and the help bubble is
displayed, as shown in Figure 3-125.

General

Drive ID l{t"f;] The system-assigned identifier for the drive.

Status Online
Use Member
uID 5000c50020d51ca7?

Figure 3-125 Hidden question mark help
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3.5.6 Hover help

The Storwize V3500 provides hidden help tags that are shown when you hover the mouse
pointer over various functions and items, as shown in Figure 3-126.

Filter by column [a]

Figure 3-126 Hover help

3.5.7 IBM endorsed YouTube videos

IBM has endorsed a range of YouTube videos for the IBM storage portfolio. Client feedback
suggests that this is a good tool to display management GUI navigation and tasks. New

videos are available from IBM Storage at this website:

https://www.youtube.com/user/ibmstoragevideos
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Host configuration

This chapter describes how to use the IBM Storwize V3500 GUI to create hosts, and how to
prepare a host to access the volumes that are created. For more information about volume
creation, see Chapter 5, “Basic volume configuration” on page 171.

This chapter includes the following topics:

» Host attachment overview
» Preparing the host operating system
» Creating hosts by using the GUI
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4.1 Host attachment overview

142

A host system is an open-systems computer that is connected to the switch through a Fibre
Channel or an iSCSI interface.

This chapter describes the following topics:
» Preparing the host operating system:
— Windows:

e Fibre Channel (FC)
e iSCSI

— VMware:

- FC
. isCsl

» Creating hosts by using the Storwize V3500 GUI

— Creating FC hosts
— Creating iSCSI hosts

In this chapter, we assume that your hosts are connected to your FC or IP network and you
completed the steps that are described in Chapter 2, “Initial configuration” on page 27. Follow
basic zoning recommendations to ensure that each host has at least two network adapters,
that each adapter is on a separate network (or at minimum in a separate zone) and is
connected to both canisters. This setup assures four paths for failover and failback purposes.

Before mapping the newly created volumes on the host of your choice, a little preparation
goes a long way towards ease of use and reliability. Several steps are required to prepare a
host for mapping new IBM Storwize V3500 volumes to the host. Use the System Storage
Interoperation Center (SSIC) to check which code levels are supported to attach your host to
your storage. SSIC is a web tool that checks the interoperation of host, storage, switches, and
multipathing drivers. It can be found at this website:

http://ibm.com/systems/support/storage/ssic/interoperability.wss
The complete support matrix is listed in the IBM Storwize V3500 Supported Hardware List,

Device Driver, Firmware, and Recommended Software Levels V6.4 document, which is
available at this website:

http://www-01.1ibm.com/support/docview.wss?uid=ssg151004171
This chapter focuses on Windows and VMWare. If you must attach any other hosts, for

example, IBM AIX®, Linux, or even an Apple system, you can find the required information in
the IBM Storwize V3500 Information Center at this website:

http://pic.dhe.ibm.com/infocenter/storwize/V3500 ic/index.jsp
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4.2 Preparing the host operating system

In this section, we describe how to prepare Windows and VMware hosts for attachment to an
IBM Storwize V3500 by using FC or iSCSI to connect.

4.2.1 Windows 2008 (R2): Preparing for FC attachment

Complete the following steps to prepare a Windows 2008 (R2) host to connect to an IBM
Storwize V3500 by using FC:

1. Make sure that the latest OS service pack and test fixes are applied to your Microsoft
server.

Use the latest firmware and driver levels on your host system.

Install HBA or HBAs on the Windows server by using the latest BIOS and drivers.
Connect the FC Host Adapter ports to the switches.

Configure the switches (zoning).

Configure the HBA for hosts that are running Windows.

Set the Windows timeout value.

© N o o w0 DN

Install the multipath module.

Downloading and installing the supported drivers and firmware

Install a supported HBA driver for your configuration. Use the Windows Device Manager or
vendor tools such as Sansurfer (QLogic), HBAnyware (Emulex), or HBA Software Installer
(Brocade) to install the driver. Also, check and update the BIOS (firmware) level of the HBA by
using the manufacturer’s provided tools. Check the readme file to see whether there are
Windows registry parameters that should be set for the HBA driver.

The latest supported levels are available at this website:
http://ibm.com/support/docview.wss?uid=ssg1S1003703# Win2008

Configuring Brocade HBAs for Windows

This section applies to Windows hosts that have Brocade HBAs installed. After installing the
device driver and firmware, you must configure the HBAs. To perform this task, use the
Brocade HCM software or reboot into the HBA BIOS, load the adapter defaults, and set the
following values:

» Host Adapter BIOS: Disabled (unless the host is configured for SAN Boot)
» Queue depth: 4

Configuring QLogic HBAs for Windows
This section applies to Windows hosts that have QLogic HBAs installed.

After installing the device driver and firmware, you must configure the HBAs. To perform this
task, use the QLogic Sansurfer software or reboot into the HBA BIOS, load the adapter
defaults, and set the following values:

» Host Adapter BIOS: Disabled (unless the host is configured for SAN Boot)
» Adapter Hard Loop ID: Disabled

» Connection Options: 1 (point-to-point only)
» LUNSs Per Target: 0

» Port Down Retry Count: 15
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Configuring Emulex HBAs for Windows
This section applies to Windows hosts that have Emulex HBAs installed.

After the device driver and firmware is installed, you must configure the HBAs. To perform this
task, use the Emulex HBAnyware software or reboot into the HBA BIOS, load the defaults,
and set topology to 1 (10F_Port Fabric).

Setting the Windows timeout value

For Windows hosts, the disk 1/0 timeout value should be set to 60 seconds. To verify this
setting, complete the following steps:

1. Click Start —» Run.
2. In the panel, enter regedit and press Enter.

3. In the registry editor, locate the
HKEY_LOCAL_MACHINE\System\CurrentControlSet\Services\Disk\TimeOutValue key.

4. Confirm that the value for the key is 60 (decimal value), and, if necessary, change the
value to 60, as shown in Figure 4-1.

W alue narme:

IT ime0uty alue

IEU " Hexadecimal

Yalue data; Baze
|7 ' Decimal

ak. I Cancel

Figure 4-1 Windows timeout value

Installing the multipathing software

Microsoft Multipath Input/Output (MPIO) solutions are designed to work with device-specific
modules (DSMs) that are written by vendors. However, the MPIO driver package does not, by
itself, form a complete solution. This joint solution allows the storage vendors to design
device-specific solutions that are tightly integrated with the Windows operating system. MPI1O
is not shipped with the Windows operating system; storage vendors must pack the MPIO
drivers with their own DSM.

IBM Subsystem Device Driver DSM (SDDDSM) is the IBM multipath I/O solution that is based
on Microsoft MPIO technology. It is a device-specific module that is designed to support IBM
storage devices on Windows hosts. The intent of MPIO is to provide better integration of a
multipath storage solution with the operating system. It also allows the use of multipath in the
SAN infrastructure during the boot process for SAN Boot hosts.

To ensure correct multipathing with IBM Storwize V3500, SDDDSM must be installed on
Windows hosts. To install SDDDSM, complete the following steps:

1. Check the SDDDSM download matrix to determine the correct level of SDDDSM to install
for Windows 2008 (R2) and download the package from this website:

http://ibm.com/support/docview.wss?uid=ssg1S7001350#WindowsSDDDSM
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2. Extract the package to your hard disk drive and run setup.exe to install SDDDSM. A

command prompt window opens, as shown in Figure 4-2. Confirm the installation by
entering Y.

[+ Administrator: C:\Windows' system32i,cmd.exe - setup.exe

I htempy SODDsM>setup . exe g

This setup will install Subsystem Dewvice Driver DSM on your machine.
Continue to 1nstall? [Yes;‘Noﬁ/

||

Figure 4-2 SDDDSM setup

3. After the setup completes, you are prompted to restart the system. Confirm this restart by
entering yes and pressing Enter, as shown in Figure 4-3.

[N C: temp',SDDDSM' setup.exe

This setup will install Subsystem Device Driver DSM on your machine. I
Continue to install? [ves/Mo] vy

SetuEIJ_"ls installing Subsystem Device Driver DSM ...
Enahling MPIO.This may take some time, please be patient....

Dolnstallation is dnstalling IEM specific Module ...
Updating Device ROOTYMPIONOO0Z
1 Dewices installed ...
Post Installing ...
DoInstallation finished 11!
SOCDsM installationfupgrade is completed. For setup to take effect,

please rehoot your system.
Do you want to restart your system now? [Yes/hol o

Figure 4-3 Answer yes to restart the host

You successfully installed IBM SDDDSM. You can check the installed driver version if you
select Start — All Programs — Subsystem Device Driver DSM — Subsystem Device
Driver DSM. A command prompt opens. Run the datapath query version command to

determine the version that is installed for this Windows 2008 R2 host, as shown in
Example 4-1.

Example 4-1 The datapath query version command

C:\Program Files\IBM\SDDDSM>datapath.exe query version
IBM SDDDSM Version 2.4.3.1-2
Microsoft MPIO Version 6.1.7601.17514
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This command also can be used to determine the WWPNSs of the host. Run the datapath
query wwpn command (as shown in Example 4-2) and note the WWPNs of your host because
you need them later.

Example 4-2 The datapath query wwpn command

C:\Program Files\IBM\SDDDSM>datapath.exe query wwpn
Adapter Name PortWWN
Scsi Port 7 100000051EC76B89
Scsi Port 7 100000051EC76B8A

For more information about SDDDSM, see Multipath Subsystem Device Driver User’s Guide,
GC52-1309.

The Windows host is prepared to connect to the IBM Storwize V3500 and you know the
WWPNSs of the host. The next step is to configure a host object for the WWPNs by using the
IBM Storwize V3500 GUI. This task is described in 4.3.1, “Creating Fibre Channel hosts” on
page 160.

SAN Boot hosts are beyond the intended scope of this book. For more information about
these hosts, follow the steps in the Information Center, which is available from the IBM
Support Portal.

Windows 2003: The examples focus on Windows 2008 R2, but the procedure for
Windows 2003 is similar. If you use Windows 2003, do not forget to install Microsoft Hotfix
908980. If you do not install it before you perform this procedure, preferred pathing is not
available. You can download this hotfix at this website:

http://support.microsoft.com/kb/908980
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4.2.2 Windows 2008 R2: Preparing for iSCSI attachment

In Windows 2008 R2, the Microsoft iSCSI software initiator is preinstalled. Enter iscsi in the
search field of the Windows start menu (as shown in Figure 4-4) and click iSCSI Initiator.

Programs {1}

® iSCSI Initiator

Control Panel (1)

Set up iSCSI initiatar

- See mare resulks

Iiscsi| L] Log off | »

oo & & 2 @ @)

Figure 4-4 Windows iSCSI Initiator

Confirm the automatic startup of the iSCSI Service, as shown in Figure 4-5.

Microsoft iSCST [ <]

The Microsoft iSCSI service is not running. The service is required to be
started For iSCSI bo Function correctly, To skart the service now and have
the service start automatically each time the computer restarts, click the Yes
buttan,

es Mo |

Figure 4-5 Automatic startup of the iSCSI Service
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The iSCSI Configuration window opens. Select the Configuration tab, as shown in
Figure 4-6. Make note of the initiator name of your Windows host because you need it later.

iSCSI Initiator Properties E

Targets I Discavery I Favorite Targets I Yolumes and Devices I RADIUS Configuration |

Configuration settings here are global and will affect any Future connections made with
the initiakor,

Any existing connections may continue to work, but can Fail if the system restarts or
the initiator otherwise tries ko reconnect to a target.

‘When connecting to a target, advanced connection Features allow specific control of a
particular connection,

Initiator Mame:

ign.1991-05, com. microsoft:hypery-2-063, oemse, brocade, com

To modify the initiator name, click Change. Change... |
Ta set the initiakor CHAP secret For use with mutual CHAR, CHAP... |
click CHAP.

To set up the IPsec tunnel mode addresses for the initiakor, IPsec, .. |
click IPsec,

To generate a report of all connected targets and devices on Repoart |
the system, click Report,

More about Configuration

OF | Cancel I Apply

Figure 4-6 iSCSI Initiator Properties window

You can change the initiator name or enable advanced authentication, but these tasks are out
of the scope of our basic setup. By default, iSCSI authentication is not enabled. For more
information, see the IBM Storwize V3500 Information Center at this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp?topic=%2Fcom.ibm.sto
rwize.v3500.641.doc%2Fsvc_iscsiwindowsauthen fu67gt.htm]

Setting the Windows registry keys

Complete the following steps to change the system registry to make your iSCSI operations
more reliable:

1. In the search field of the Windows Start menu, enter regedit and click regedit.exe.

2. In the registry editor, locate the
HKEY LOCAL MACHINE\SYSTEM\CurrentControlSet\Control\Class\{4D36E97B-E325-11CE-B
FC1-08002BE10318}\<bus ID>\Parameters\LinkDownTime key.

Confirm that the value for the LinkDownTime key is 120 (decimal value). If necessary,
change the value to 120.
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3. In the registry editor, locate the
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\Class\{4D36E97B-E325-11CE-B
FC1-08002BE10318}\<bus ID>\Parameters\MaxRequestHoldTime key.

Confirm that the value for the MaxRequestHoldTime key is 120 (decimal value), and, if
necessary, change the value to 120.

4. In the registry editor, locate the
HKEY LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\Class\{4D36E97B-E325-11CE-B
FC1-08002BE10318}\<bus ID>\Parameters\ MaxPendingRequests key.

Confirm that the value for the MaxPendingRequests key is 2048 (decimal value). If
necessary, change the value to 2048.

5. In the registry editor, locate the
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\Disk\TimeOutValue key.

Confirm that the value for the TimeOutValue key is 60 (decimal value). If necessary,
change the value to 60.

6. Reboot your host for these changes to take effect.

These steps are the basic steps to prepare a Windows 2008 R2 host for iSCSI attachment.
For more information about configuring the IBM Storwize V3500 for iSCSI connections, see
4.3.2, “Creating iSCSI hosts” on page 164.

4.2.3 VMware ESX: Preparing for Fibre Channel attachment

Complete the following steps to prepare a VMware ESXi host to connect to an IBM Storwize
V3500 by using FC:

Install HBA or HBAs on the ESXi server.

Make sure that the latest firmware levels are applied on your host system.
Update and configure the HBA for hosts that are running ESXi.

Connect the FC Host Adapter ports to the switches.

Configure the switches (zoning).

Install VMware ESXi and load more drivers, if required.

oA wND =

Downloading and installing the supported firmware

Install the latest firmware levels to your host server. For the HBAs, check the “IBM Storwize
V3500 Supported Hardware List, Device Driver, Firmware, and Recommended Software
Levels V6.4 list for VMware at this website:

http://www-01.ibm.com/support/docview.wss?uid=ssg1S1004111# VMWare

Download the latest supported HBA firmware for your configuration and apply it to your
system. Some HBAs (especially the new CNA Adapters) require another driver to be loaded
into ESX. Check the VMware Compatibility Guide to see whether there are any requirements
for your configuration, which is available at this website:

http://www.vmware.com/resources/compatibility/search.php

Configuring Brocade HBAs for VMware ESX

This section applies to ESXi hosts that have Brocade HBAs installed. After the firmware is
installed, load the default settings of all your adapters that are installed on the host system
and make sure that the Adapter BIOS is disabled, unless SAN Boot is used.
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Configuring QLogic HBAs for VMware ESX

This section applies to ESXi hosts that have QLogic HBAs installed. After the firmware is
installed, you must configure the HBAs. To perform this task, use the QLogic Sansurfer
software or the HBA BIOS, load the adapter defaults, and set the following values:

» Host Adapter Settings:

— Host Adapter BIOS: Disabled (unless the host is configured for SAN Boot)
— Frame size: 2048

— Loop Reset Delay: 5 (minimum)

— Adapter Hard Loop ID: Disabled

— Hard Loop ID: 0

— Spinup Delay: Disabled

— Connection Options 1: Point to point only

— Fibre Channel Tape Support: Disabled

— Data Rate: 2

» Advanced Adapter Settings

— Execution throttle: 100

— LUNSs per Target: 0

— Enable LIP Reset: No

— Enable LIP Full Login: Yes
— Enable Target Reset: Yes
— Login Retry Count: 8

— Link Down Timeout: 10

— Command Timeout: 20

— Extended event logging: Disabled (enable it only for debugging)
— RIO Operation Mode: 0

— Interrupt Delay Timer: O

Configuring Emulex HBAs for VMware ESXi

This section applies to ESXi hosts that have Emulex HBAs installed. After the firmware is
installed, load the default settings of all your adapters that are installed on the host system
and make sure that the Adapter BIOS is disabled, unless SAN Boot is used.

VMware ESXi installation

Install your VMware ESXi server and load any other drivers and patches, if required. For more
information, see this website:

http://pubs.vmware.com/vsphere-50/topic/com.vmware.IChase/PDF/vsphere-esxi-vcenter
-server-50-storage-guide.pdf
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After you complete your ESXi installation, connect to your ESXi Server by using the vSphere
client and browse to the Configuration tab. Click Storage Adapters and scroll down to your
FC HBAs, as shown in Figure 4-7. Make a note of the WWPNS of the installed adapters for
later use.

%) 10.18.228.44 - vSphere Client I[=] B3

File Edit Yiew Inventory Administration Plug-ins Help

@ E |E§ Home [ g Invertory b [E Inventory |

& &

[ 10.18.225.44

ESXl.itso.local ¥Mware ESY, 4.1.0, 260247 | Evaluation {54 days remaining)

Summary | Wirkual Machines (= e e PR (== Configuration
ST ETE Storage Adapters Refresh Rescan all...
Health Status L2t | s | Ll | ;I
Processors (& wmhbazz Black 551
Brocade-425/825
Mernory
- & wmhbat Fibre Channel 20:00:00:05: 1e:c7:6b:91 10:00:00:05: 1e:c7 16091
orage
et gki & vmhbaz Fibre Channel 20:00:00:05: 1e:c7 60192 10:00:00:05: 1e:c7:6b:92
ser n: & wmhbaz Fibre Channel 20:00:00:05: 1e:c7:6bicd 10:00:00:05: 1e:c7:6b:cd
+ Storage Adapters {3 vmhbat Fibre Channel 20:00:00:05: 1eic7 6bice 10:00:00:05: 1eic76bice
Metwark Adapters ManaD ATN EAE SKTNNY Cankrallas =
Advanced Settings Details

Power Managemenk

hhak

Model: ICH10 2 port SATA IDE Controller
Targets: 0 Devices: 0 Paths: u]

Software

Licensed Features

Time Canfiguration ¥iew: |Devices Paths

DS and Rauting Marne Rurtime Marne LU Type Transpart: C
Authentication Services

Wirtual Machine Starkup/Shubdown
Wirtual Machine Swapfile Location

Security Profile
System Resource Allocation

< | i

Advanced Settings

Figure 4-7 Show WWPNs in VMware ESX

VMware ESXi multipathing

The ESXi server has its own multipathing software. You do not need to install a multipathing
driver on the ESXi server or on the guest operating systems. The ESXi multipathing policy
supports the following operating modes:

» Round Robin
» Fixed
» Most Recently Used (MRU)

The IBM Storwize V3500 is an active/active storage device. Since VMware ESXi 5.0 and later,
the suggested multipathing policy is Round Robin. Round Robin performs static load
balancing for I/O. If you do not want to have the I/O balanced over all available paths, the
Fixed policy also is supported. This policy setting can be selected for every volume. Set this
policy after IBM Storwize V3500 LUNSs is attached to the ESXi host. For more information, see
5.3.3, “WVMware ESX Fibre Channel attachment” on page 202. If you use an older version of
VMware ESX (up to Version 3.5), Fixed is the recommended policy setting.

After all of these steps are completed, the ESXi host is prepared to connect to the IBM
Storwize V3500. To create the ESX FC host in the IBM Storwize V3500 GUI, see 4.3.1,
“Creating Fibre Channel hosts” on page 160.
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4.2.4 VMware ESX: Preparing for iSCSI attachment

This section describes how to enable iISCSI on VMware ESX hosts. In this book, we focus on
vSphere (ESXi 5.0 and later) because the complete iISCSI stack was updated in this level to
offer improved performance. It also supports useful features, such as jumbo frames and
increased numbers of switches that are supported per server and doubles the number of port
groups that are supported per server. We focus on the basic ESXi iSCSI setup. More
information is provided in the VMware iSCSI SAN Configuration Guide, which is available at
this website:

http://pubs.vmware.com/vsphere-50/topic/com.vmware.ichase/pdf/vsphere-esxi-vcenter
-server-50-storage-guide.pdf

Complete the following steps to prepare a VMware ESXi host to connect to an IBM Storwize
V3500 by using iSCSI:

1. Make sure that the latest firmware levels are applied on your host system.

2. Install VMware ESXi and load other drivers, if required.

3. Connect the ESXi server to your network. You should use separate network interfaces for
iSCSI traffic.

4. Configure your network to fulfill your security and performance requirements.

The iSCSI initiator is installed by default on your ESXi server; you must only enable it. To
enable it, complete the following steps:

1. Connect to your ESXi server by using the vSphere Client. Browse to Configuration and
select Networking, as shown in Figure 4-8.

& B8
&

B

Q 9.174.160.19 - wSphere Client
File Edit %iew Inwventory Administration Plug-ins Help

£y Home

(= Ee ==

b gF] Inventory b [E Inventory

B |9.174.160.19

Recent Tasks

mcr-host-37.stglab.manchester.uk.ibm.com ¥YMMware ESXi

1.0, 799733
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Hardware Yiew: wSphere Standard Switch

MNetworking

Health Skatus Refresh  Add Metworking...  Properties...

Pracessars

Mernory

Standard Switch: wSwitchn Remove...  Properties...

Storage “irual Machine Por Group

L3 WM Metwork.

Physical Adapters
v Metworking B wmnicd 1000 Full | §3

Starage Adapters

m

Whikemel Par

L1 Management Mekbwork g
wrnkD 1 9,174, 160,19
Fed0::221:5effFedd:dodl

Metwork Adapters
Advanced Settings
Power Management

Software

Licensed Features
Time Configuration
DMS and Routing
Authentication Services

Yirkual Machine Startupy Shutdown
P S - TR

<4 e »

Mame, Target or Status contains: « Clear x

Mame
@ Add role

7 Tasks

Targek Skatus Details Initiated by

@ Completed rook

Reguested Start Ti... = | Stark Time
11/8/2012 5:27:09 AM 11/8/2012 5:27:09 AM

Zompleted Time
11782012 3:27:09 AM

root

Figure 4-8 Select VMware networking
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2. Click Add Networking to start the Add Network Wizard, as shown in Figure 4-9. Select
VMkernel and click Next.

&) 2dd Metwark Wizard ===

Connection Type
Metworking hardware can be partitioned ko accommodate each service that requires connectivity,

Connection Type

Metwark Access Connection Types
Connection Settings o ] o5
Summary ¥irtual Machine

Add a labeled network to handle virtual machine netwaork braffic,

* yMkernel

The WMkernel TCPJIP stack handles traffic for the Following ESXi services: waphere vMotion, iSCSI, MFS,
and host management.

Help | < Back | Mext = I Cancel |

4

Figure 4-9 Add Network Wizard

Important: The VMkernel performs the virtualization and is referred as the hypervisor.

Chapter 4. Host configuration 153



154

3. Select one or more network interfaces that you want to use for iSCSI traffic and click Next,
as shown in Figure 4-10.

) Add Metwork Wizard f=lter ==

¥Mkernel - Network Access
The WMkernel reaches networks through uplink adapters attached to wSphere standard switches,

Connection Type Select which wSphere standard switch will handle the network traffic For this connection, You may also create a new
Network Access wSphere standard switch using the unclaimed network adapters listed below,
B Connection Settings
1P Settings * Create a vSphere standard switch
Summary Broadcom Corporation NetXtreme BCM5703 Gigabit Ethernet
¥ B3 vmnict 1000 Ful Mane

(" Use vSwitchD
Broadcom Corporation NetXtreme BCM5722 Gigabit Ethernet

I~ E@ vmnico 1000Ful 9174, 160.64-9.174.160.95
Presview:
‘Mkernel Part Physical Adapters
YMkernel g D o B vrnicl

Help | < Back | Mext = I Cancel |

Figure 4-10 Select an iSCSI interface
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4. Enter a meaningful Network Label and click Next, as shown in Figure 4-11.

() Add Metwork Wizard =N [EE )

¥Mkernel - Connection Settings
Use netwark labels to identify YMkernel connections while managing vour hosts and datacenters,

Connection Type Port Group Properties
Metwork Access
[ Connection Settings Metwork Label: |\.-'Mkerne||
IF Setkings .
YLAN ID (Optional): 1! a
Summary {op ) | one (0} -

I™ Use this port group Faor vMation
I™ Use this port group For Faulk Talerance logging

I™ Use this port group For management traffic

Metwork Type: IP {Default) b

Previgw:

Whlkemel Part Physical Adaprers
Yikernel g D o E@ vmnicl

Help | < Back | Mext = I Cancel I

Figure 4-11 Enter a Network Label
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5. Enter an IP address for your iSCSI network. You should use a dedicated network for iSCSI
traffic, as shown in Figure 4-12.

() dd Metwork Wizard ==

¥Mkernel - IP Connection Settings
Specify YMkernel IP settings

i !E . . .
Cannection Type " Obtain IP settings autoratically

Metwork Access o ) )
B Connechion Settings * Use the following IP settings:
IP Settings IP Address: o, 1@, 11, 3
SUMMnary
Subnet Mask: 285 . 255 .255 . 0
Whkernel Default Gateway: | q 174 167 , 254
Presview:
UMkemel Port Phiysical Adaprers
WMkernel Q o BB vnicl
10.10.11.3

Help | < Back Mext = Cancel |

4

Figure 4-12 Enter iSCSI Network IP

6. Click Finish to complete the setup.
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7. Select Storage Adapters and scroll down to iISCSI Software Adapter, as shown in
Figure 4-13. Highlight it and click Properties.

File Edit Wiew Inventory Administration Plug-ins  Help
@ @ |E} Home b g Inventory D ﬁ Inwentary
4
& &
[ [10.18.275.45) & local ¥Mware ESX,
Configuration
MR e Storage Adapters Refresh Rescan Al
Health Status Leilds | Type | il ;I
& vmhba4 Fibre Channe 20:00:00:05: Lewc7 6k 9c 10:00:00:¢
Processors
MegaRAID SAS SKINNY Controller
Memoary
& vmhbad SCSI
Storage N
Nebworki iSCSI Software Adapter
=orkng | i5C51 Software Adapter FTa]
»  Storage Adaphers -
Metwirk Adaprers 2| | L4
Advanced Settings Details
Poweer Managernenk
Properties...
Software Modsl:
iSCST Marne:
Licensed Features iscsI alias:
Time Configuration Connected Targets: Devices: Paths:
DMS and Routing
view: |Devices Paths
Authentication Services J
Wirbual Machine Startup)Shutdown Mame Runtime Mame | LU Type T
wirkual Machine Swapfile Location
Security Profile
System Resource Allacation
. « | |
Advanced Settings
] Tasks | |Evaluatlon Mode: 57 days remaining |root v

Figure 4-13 iSCSI Software Adapter

8. The iSCSI Software Adapter Properties window opens. As shown in Figure 4-14, the
initiator is enabled (changed from VMWare ESX 4.0) by default. If you wanted to change
this setting, click Configure.

(20 9.174.160.19 - wSphere Client = =@]==]
File Edit View Inventory Administrat o el
@ @ & rome b g Tventg (&) iSCS Initiator ivmhbad4) Properties = @
ﬂj g General INetworkConf\guration | Drynamic Discovery | Static Discovery \
{SCSI Properties
[ [5.174.160.19 me Name: iqn. 1998-01.com. viware: mer-hast-37-75F23555
Alias:
Target discovery methods:  Send Targets, Static Target
Sl DA RS .cam.vmware:mer-host-37-75F23555: B
Status: Enabled
& General Properties E==
iSCS1 Propertics
iSCSI Mame: | b g
= iSCSI Alias:
o
Status Properties...
W' Enabled
555
oK Cancel Help g -
ational State | LUN Type il
< | | +
Recent Tasks l—l tains: = x
CHAP. . Advanced... Configure.., ans: e
Name Targek Completed Time
@ Update network configurati,.  [§ 9 Close o v 11/13/2012 4:40:05 ..
¥4 Refresh host storage system [ @ 4 Qp Ly 11132012 413335 .
A Tasks oot 7

Figure 4-14 iSCSI Software Adapter Properties
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The VMware ESX iSCSI initiator is now successfully enabled, as shown in Figure 4-15.
Make a note of the initiator name for later use.

() iSCSIInitiatar fumhba34) Properties = |[-E] S

General | Metwark Canfiguration | Crynarmnic Discovery | Skatic Discovery |
i3CSI Properties
Marne: ign. 1993-01 . com, vmware:mcr-host-37-75F23555
Alias:
Target discovery methods: Send Targets, Skatic Target

Softweare Inikiator Properties
Skatus: Enabled

CHAP. .. | Advanced... | Configure...
Close Help
A

5

Figure 4-15 VMware iSCSI Initiator enabled

Your VMware ESX host is now prepared to connect to the IBM Storwize V3500. To create the
ESX iSCSI host by using the IBM Storwize V3500 GUI, see 4.3.2, “Creating iSCSI hosts” on
page 164.
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4.3 Creating hosts by using the GUI

This section describes how to create FC and iSCSI hosts by using the IBM Storwize V3500
GUI. We assume that the hosts are prepared for attachment, as described in 4.2, “Preparing
the host operating system” on page 143, and that you know the host WWPNSs and their iSCSI
initiator names.

To create a host, complete the following steps:

1. Open the host configuration window by clicking Hosts, as shown in Figure 4-16.

IBM -Storwize-V3500 = Home = Overview ¥

‘= Suggested Tasks =

---‘_a
* 2 Fibre Channel
= = Hosts
108 Internal 2 MDisks 2 Pools 97 Volumes

@ Drives

g 1 i5CEI Host

[ Hoss ]

fosts—————————
{ Host Mappings )
the ohjects that need to be configured. To learn more about each ohject, click the icon in the

| Volumes by Host 1
- *-Learning modules include a tutorial of the steps that are required to complete the task, To

configure these ohjects, sither selact the assaciated task from Suggested Tasks or use the icons in the left navigation.

Figure 4-16 Open the host window

2. To create a host, click New Host to start the wizard, as shown in Figure 4-17.

Create Host

Choose the Host Type

TN

Fibre Channel Host iSCSI Host
Cregte & host object with WWEN ports, Cregte & host object with iSCET ports,

ﬂ Create Host | Cancel |

Figure 4-17 Create a host

If you want to create an FC host, continue with 4.3.1, “Creating Fibre Channel hosts” on
page 160. To create iSCSI hosts, see 4.3.2, “Creating iSCSI hosts” on page 164.
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4.3.1 Creating Fibre Channel hosts

To create FC hosts, complete the following steps:

1. Click Fibre Channel Host, as shown in Figure 4-17 on page 159. The Fibre Channel
configuration wizard opens, as shown in Figure 4-18.

Create Host

B

Host Name {optional): |

Fibre-Channel Ports
.. Add Port to List Rescan

Port Definitions
You have not added any WWENs pet,

Advanced Create Host Cancel

Figure 4-18 Create a Fibre Channel host

2. Enter a host name and click the Fibre Channel Ports drop-down menu to see a list of all
known WWPNSs, as shown in Figure 4-19.

Create Host

< Host Name (optional}: | gsw 1 pza

Fibre-Channel Ports

[| . Add Port to List Rescan
100000051 ECTEBCT

S005076502000545

100000051 EQCT COC W WWENS pet,
S005076302000545

100000051 ECTEES2

100000051 EQCT CCD

Create Host Cancel

Figure 4-19 Available WWPNs

The IBM Storwize V3500 includes the host port WWPNSs that are available if you prepared
the hosts as described in 4.2, “Preparing the host operating system” on page 143. If they
do not appear in the list, scan for new disks in your operating system and click Rescan in
the configuration wizard. If they still do not appear, check your SAN zoning and repeat the
scanning. For more information about hosts, see this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp?topic=%2Fcom.ibm.
storwize.v3500.641.doc%2Fsvc_fibrechannel_cover.htm]

AIX HOSTS: AIX hosts WWPNs appear only for a few minutes after logging in to the
fabric. You can manually enter the WWPN into the drop-down menu, or you must run
the cfgmgr command again to allow the host to log in to the fabric and be discovered
into the GUI.
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3. Select the WWPN for your host and click Add Port to List, as shown in Figure 4-20.

Create Host

Host Name {optional):

Fibre-Channel Ports

100000051ECTERCD]|

+| | &1 add Port to List

ESK_1_RZA

Rescan

Port Definitions

Advanced

You have not added any WWENs pet,

Create Host

Cancel

Figure 4-20 Add a port to a list

4. Add all ports that belong to the host, as shown in Figure 4-21.

Create Host

""-\.‘—-—

Host Name {optional):

Fibre-Channel Ports

[ '

Port Definitions
g 100000051EC76BCD

g 100000051ECT6B9E

Advanced

Add Port to List

ESK_1_RZA

Rescan

%
%

‘i_.| Create Host

Cancel

Figure 4-21 Add all WWPNs

Creating offline hosts: If you want to create hosts that are offline or not connected at
the moment, it is also possible to enter the WWPNs manually. Enter them into the Fibre
Channel Ports panel and add them to the list.
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5. If you are creating an HP/UX or TPGS host, select the Advanced option and more options
appear, as shown in Figure 4-22. Select your host type.

Create Host

< Host Name (optional}: | gsw 1 pza

Fibre-Channel Ports

. Add Port to List Rescan
Port Definitions
100000051ECTEBCD ®
100000051ECTEE2 ®
Advanced Settings
Port Mask Host Type
v| Port1 o) Generic (defauit)
v| Port 2 HPAUX
| Port 3 TPGS
v| Portd

4| Create Host Cancel

Figure 4-22 Create Host - Advanced Settings

6. Click Create Host and the wizard creates the host, as shown in Figure 4-23.

Create Host

The task completed.
100%

@) Details

Close Cancel

Figure 4-23 Create Host completes
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7. Click Close to return to the host window, as shown in Figure 4-24.

{iNew Host i < actions
Hame Host Type # of Ports Host Mappings
E=X_1_RZIA Generic 2 Mo

Showing 1 host | Selecting 0 hosts

Figure 4-24  All Hosts

8. Repeat these steps for all of your FC hosts. Figure 4-25 shows the All Hosts window after
a second host is created.

&ctions
Hame Host Type # of Ports Host Mappings
ESX_1_RIA Generic 2 Mo
SaL ks A _REA Generic 2 Mo

Showing 2 hosts | Selecting 0 hosts

Figure 4-25 All Hosts: After a second host is created

After you create the FC hosts, see Chapter 5, “Basic volume configuration” on page 171 to
create volumes and map them to the created hosts.
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4.3.2 Creating iSCSI hosts

To create iSCSI hosts, complete the following steps:

1. Click iSCSI Host (as shown in Figure 4-17 on page 159) and the iSCSI configuration
wizard opens, as shown in Figure 4-26.

: Create Host x

Host Mame (optional): |

iISCSI Ports

H Add Port to List

Port Definitions
rou have not added any (S5CST ports et

Use CHAP authentication {(all ports)

Adwvanced % Create Host Cancel

Figure 4-26 Create an iSCSI host

2. Enter a host name. Enter the iSCSI initiator name into the iSCSI Ports panel and click Add

Ports to List, as shown in Figure 4-27. Repeat this step if you want to add several initiator
names to one host.

Create Host >

Host Mame (optional): | ymwareSCSISESRT

iISCSI Ports

195-01.com.vmware:mor-host-37-4f1 3badf & Add Port to List

Port Definitions
Touw hare not goded anp FSCS5F ports pel,

Use CHAP authentication {(all ports)

Aadvanced Settings
Host Type
Seneric (Gdefaul)
HPL =
DpenYMsS
TRPES

~| Adwvanced F Sreate Host Cancel

Figure 4-27 Create an iSCSI host - Enter name and iSCSI ports
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3. If you are connecting an HP/UX or TPGS host, select the Advanced option (as shown in
Figure 4-28) and select the correct host type.

Create Host

iSCSI Ports

Port Definitions

Use CHAP auth

Advanced Settings
Host Type
Seneric (defawi®)
HPAUR
DpenWM=
TPGS

~| advanced

Host Mame (optional):

igqn.1998-01.com . vrmware:mcr-host-37-4f13badf b4

entication {all ports)

WMUWareISCSISESRKI

I add Port to List

. Create Host Cancel

Figure 4-28 Create an iSCSI host: Advanced Settings

4. Click Create Host and the wizard completes, as shown in Figure 4-29. Click Close.

Create Host

The task completed.

@) Details

100%

Close Cancel

Figure 4-29 Create an iSCSI host: Complete

5. Repeat these steps for every iISCSI host that you want to create.
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The iSCSI hosts are now configured on the IBM Storwize V3500. To provide connectivity, the

iSCSI Ethernet ports also must be configured. Complete the following steps to enable iSCSI
connectivity:

1. Switch to the Configuration window and select Network, as shown in Figure 4-30.

IBM -Storwize-V3300 = Home = Overview ¥

‘= Suggested Tasks =

--V‘_ﬁ
* 2 Fibre Channel

- =
3 = L @ e Hasts
- @ = Ji= = i
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1 ISCEI Host

= { Host Mappings )
{ Volumes by Host )
the objects that need to be configured. To learn more about each object, click the icon in the
- -Learning modules include a tutorial of the steps that are required to complete the task. To

configure these objects, gither select the associated task from Suggested Tasks or use the icons in the left navigation.

Figure 4-30 Configuration: Network

2. Select iSCSI and the iISCSI Configuration window opens, a shown in Figure 4-31.

IBM-Storwize - V35300 > Settings > Network 7

. i5CSI Configuration

< a I Management IP . )

\ Y sddresses Configure system properties to connect to iSCSI-attached hosts.
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@ iscsI
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HEhad

|D Shaw IPvE B save || cancel

iSCSI Aliases (optional)
Node Canister Name iSCSI Alias iSCSI Name (IQN)

nodel igm.1386-03. con. ibm: 2145, ibm-storwize-v3700. nodel

§ -

node2 icp. 1386-03. con. ibm: 2145, ibu-storwize-v3700. nodeZ

iSNS and CHAP (optional)

iSNS Address

Enable mutual CHAP authentication

Figure 4-31 iSCSI Configuration window
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In the configuration, you see an overview of all the iSCSI settings for the IBM Storwize
V3500. You can configure iSCSI Alias, iSNS Addresses, and Chap Authentication
Configuration on this window, and the iSCSI IP address, which we edit in the basic setup.

3. Click within the Ethernet Ports section and choose left or right to enter the iISCSI IP
address, as shown in Figure 4-32. Repeat this step for each port you want to use for iSCSI

traffic.
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o
% iscsI

w-..,‘,;“ Fibre Channel

mEhad

il
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Node Canister: |left -
left
right
IP Address Subnet Mask Gateway
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|| Show IPwe | B save | | cancel

iSCSI Aliases (optional)

Node Canister Name iSCSI Alias iSCSI Name {IQN)

nodel ign. 1986-03. com. ibm: 2145 ibm-storwize-w3700 nodel

nodeZ igm. 1986-03. com. ibm: 2145 ibu-storwize-w3700 node?

Figure 4-32 Enter an iSCS! IP address

4. After you enter the IP address for each port, click Save Changes to enable the
configuration, as shown in Figure 4-33.
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Name
System Name

IBM-Storwize-Y3700

e

b

nodel

nodez

iSCSI Configuration

Configure system properties to connect to iSCSI-attached hosts,

iSCSI
m y Ethernet Ports
[ lmm f Node Canister: | righ
H ght

L_, - Fibre Channel
@ IP Address Subnet Mask Gateway

— Fortl 1010121 £55.255.255.0 1010121
Fre
s
H-{_! Port 2 1010131 255.255.255.0 1010131
jﬂ [ Show IPv6 | I save Cancel

iSCSI Aliases (optional)

Node Canister Name

iSCSI Alias iSCST Name (IQN)
ign.1586-03.com.ibm: 2145, ibn-storwize-v3700.nodel

dgur. 1926-02 com.ibm: Z145 ibm-storwize-vw2700. nodes

Figure 4-33 iSCSI IP configuration
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Before your ESXi host can discover Storwize V3500 storage, the iSCSI initiator must be
configured and authentication might have to be done.

You can verify the network configuration by using the vmkping utility. If you must authenticate
the target, you might need to configure the dynamic discovery address and target name of the

Storwize V3500 in vSphere, as shown in Figure 4-34.

@ ISCEL Initiator (wimhba34d) Properties = @

" General I Metwork Configuration  Dynamic Discovery | Skatic Discovery |

Send Targets

Discover iSCSI targets dynamically from the Following locations {IPv4, IPwG, host name):

iISCSI Server Location

add... | |

Close | Help |
%
Figure 4-34 iSCSI Dynamic Discovery
Choose to Add Send Target Server, as shown in Figure 4-35.
@Add Send Target Server @

ISCSI Server: |

Fork: |326D

Parentk:

Aukhentication may need ko be configured before a session can
= be established with any discovered targets,

CHAPF. .. | |

(=] I —ancel | Help |

Figure 4-35 iSCSI add Target
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Enter the IP address of the target, as shown in Figure 4-36. The target IP address is the IP
address of a node in the I/O group from which you are mapping the iSCSI volume.

l'_gj.&dd Send Target Server @
iISCSI Server: [10.10.11.1]
Port: SZe0

FParent:

= Authentication may need to be configured before a session can
= be established with any discovered targets.

CHAF... | |

(=] o I Cancel | Help |

Figure 4-36 Add iSCSI IP of Target

Leave the IP port number at the default value of 3260. Click OK to establish the connection

between the initiator and target. Repeat this process for each target IP. After you repeat this
process and close the window, you are prompted to rescan the host bus adapters, as shown
in Figure 4-37. The maximum number of volumes that can be mapped to the VMware iSCSI
initiator is 256.

Fescan EZ

A rescan of the host bus adapter is recommended for this configuration
! change, Rescan the adapter?

Wes ‘ Mo |

Figure 4-37 Rescan of host bus adapters

Important: iSNS discovery is not supported in VMware ESX 4.

The IBM Storwize V3500 is now configured and ready for iSCSI use. Note the initiator names
of your storage canisters (as shown in Figure 4-31 on page 166) because you need them
later. To create volumes and map them to a host, see Chapter 5, “Basic volume configuration”
on page 171.
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Basic volume configuration

This chapter describes how to use the IBM Storwize V3500 to create a volume and map a
volume to a host. A volume is a logical disk on the IBM Storwize V3500 that is provisioned out
of a storage pool. It is recognized by a host with an identifier UID field and a parameter list.

The first part of the chapter describes how to create volumes of different types and map them
to the defined host.

The second part of this chapter describes how to discover those volumes (see 5.1,
“Provisioning storage from IBM Storwize V3500 and making it available to the host” on
page 172). After you finish this chapter, your basic configuration is done and you can store
data on the IBM Storwize V3500.

Advanced host and volume administration, such as adding and deleting host ports, and
creating FlashCopy is described in Chapter 8, “Advanced host and volume administration” on
page 317.

This chapter includes the following topics:

» Provisioning storage from IBM Storwize V3500 and making it available to the host
» Mapping a volume to the host
» Discovering the volumes from the host and specifying multipath settings
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5.1 Provisioning storage from IBM Storwize V3500 and making
it available to the host

This section describes the setup process and shows how to create volumes and make them
accessible from the host. Complete the following steps to complete the basic setup of your
environment:

1. Create volumes.

2. Map volumes to the host. For more information, see 5.2, “Mapping a volume to the host”
on page 183.

3. Discover the volumes from the host and specify multipath settings. For more information,
see 5.3, “Discovering the volumes from the host and specifying multipath settings” on
page 187.

Open the All Volumes window of the IBM Storwize V3500 GUI (as shown in Figure 5-1) to
start the process of creating volumes.

IBM-Storwize > Home > Overview ¥

Suggested Tasks +

L Rl
. 1 Fibre Channel
8 @ ) L;fj - & = "
108 Internal 13 MDisks 3 Pools 0 Volurmes
Drives L g
i
‘.

- 0 iSCSI Hosts
e Volumes
28
4 h
Volumes by Pool
"l Volumes by Host
s

| &
| &
@ watch e-Learning: Overview

Welcome!
The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the

diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

g

b ¥isit the Information Center

Figure 5-1 Home window
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The All Volumes window opens, as shown in Figure 5-2.

IBM Storwize Welcome, superuser Log out | Help

IBM-Storwize > WYolumes > VYolumes ¥

3 New valume i Actions + & v |Filter.

| Host Mappings

B Mo items found.

ColmEhad

Showing § volumes | Selecting 0 volumes

Figure 5-2 All Volumes window

At the moment, no volumes were created, so click New Volume, as shown in Figure 5-3.

IBM-Storwize > VYolumes > VYolumes ~

Figure 5-3 New Volume
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The New Volume window opens, as shown in Figure 5-4.

New Yolume

Select a Preset

4 4 41 41

Genetic Thin-Frovision Mirror Thin Mivror

Advanced... $3 create | | HE Create and Map to Host | [[Cangel

Figure 5-4 New Volume window

By default, all volumes that you create are striped across all available MDisks in one storage
pool. The GUI for the IBM Storwize V3500 provides the following preset selections for the
user:

»

Generic: A striped volume that is fully provisioned, as described in 5.1.1, “Creating a
generic volume” on page 174.

Thin-provisioned: A striped volume that is space efficient. There are choices under the
Advanced option to help determine how much space is fully allocated initially and how
large the volume is able to grow, as described in 5.1.2, “Creating a thin-provisioned
volume” on page 176.

Mirror: A striped volume that consists of two striped copies and is synchronized to protect
against loss of data if the underlying storage pool of one copy is lost, as described in 5.1.3,
“Creating a mirrored volume” on page 178.

Thin-mirror: Two synchronized copies. Both are thin provisioned, as described in 5.1.4,
“Creating a thin-mirror volume” on page 181.

Select the volume that you want to create. For more information, see the relevant section.

5.1.1 Creating a generic volume

174

The most commonly used type of volume is the generic volume type. This type of volume is
fully provisioned, with the entire size of the volume that is dedicated to the volume. The host
and the IBM Storwize V3500 see the fully allocated space without a mirror.
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Complete the following steps to create a generic volume:

1.

2. Enter a volume name and size and click Create and Map to Host. The new Generic
Volume is created (as shown in Figure 5-6). Click Continue and see 5.2.1, “Mapping

We choose a generic volume (as shown in Figure 5-4 on page 174) and then we select the

pool in which the volume should be created. Select the pool by clicking it. In our example,
we click pool that is called mdiskgrp0. The result is shown in Figure 5-5.

New Yolume

Select a Preset

4

Generic

1

N —

Thin-Frovision Mirror

Select a Pool
Frimary Fool: mdiskgrpl

Select Names and Sizes
Volume Mame Size

SQL_DB 100|

Summary: 1 volume, 100.00 GB, §.82 TB free in pool

E Create

Advanced..,

41

" ¥

Thin Mivror

GB

i | Ccreate and Map to Host

Edit

Add Wolurnes

(1

Cancel

Figure 5-5 Create a generic volume

Important: The “Create and Map to Host” option is disabled if no host is already
configured on the IBM Storwize V3500. To create a host, see Chapter 4, “Host

configuration” on page 141.

newly created volumes to the host by using the wizard” on page 183.

Create Volumes

The task completed.
100%

 Details

Checking for name collisions. ..
The task iz 0% complete.
Creating the wolume SQL_DE (100 gb)

Purnming commard:

The wolume (ID 0) was successfully created.
Svnchronizing memory cache.

The task i=z 100% complete.

The task completed.

srctask mkrdisk -cache readwrite -copies 1 -iogrp io_grp0 -mdiskgrp
mdiskgrpld -name SQL DB -size 100 -syncrate 50 -unit gb -vtype striped

09: 42 [
0s:48
09:48
09:48

09:48
09:48
09:48
09: 48 v

Close Cancel

Figure 5-6 Volume created

If you do not want to map the volumes now, click Create (as shown in Figure 5-5) to complete

the task. Volumes also can be mapped later, as described in 5.2.2, “Manually mapping a

volume to the host” on page 184.
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5.1.2 Creating a thin-provisioned volume

176

Volumes can be configured to be thin-provisioned. A thin-provisioned volume behaves
concerning application reads and writes as though they were fully allocated. When you are
creating a thin-provisioned volume, it is possible to specify two capacities: the real physical
capacity that is allocated to the volume from the storage pool and its virtual capacity that is
available to the host. The real capacity determines the quantity of extents that are initially
allocated to the volume. The virtual capacity is the capacity of the volume that is reported to
all other components (for example, FlashCopy and cache) and to the host servers.

To create a thin-provisioned volume, complete the following steps:

1. Select Thin-Provision, as shown in Figure 5-7.

New Yolume

Select a Preset

Generic Thin-Provision Mirror Thin Mivror

Select a Pool

Name diIUS ree Lapaci dpaci
mdiskgrpd _FJ Cnline 58978 59978
moiskgrl _FJ Cnline E12TH 612 TH
mdiskgrp2 _FJ Cnline 514 7B 514 T
Advanced... ﬁ Create [1_| Create and Map to Host | Cancel |

Figure 5-7 Create a thin-provisioned volume

2. Select the pool in which the thin-provisioned volume should be created by clicking it and
entering the volume name and size. In our example, we click mdiskgrp0. The result is

shown in Figure 5-8.

New Yolume

Select a Preset

4 4 3 4

Generic Thin-Provision Mirror Thin Mivror

Select a Pool
Frimary Pood: mdiskgrpo | Edit |

Select Names and Sizes

Volume Mame Size Add Wolurnes
Fileserver 100 GB (1

Summary: 1 thin-provisioned volume, 100.00 GB virtual capacity, 2.00 GB real capacity, .89 TB
free in poal

|_ Advanced... | |ﬁ Create | |D]_| Create and Map to Host | | Cancel |

Figure 5-8 Enter the volume name and size
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Under the Volume Name field is a summary that shows that you are about to make a
thin-provisioned volume, how much virtual space is available, the space that is allocated
(real size), and the free capacity in the pool. By default, the real capacity is 2% of the
virtual capacity; you can change this setting by clicking Advanced.

Advanced Settings - New ¥Yolume

Characteristics Capacity Management Mirroring

Generic Thin-Provisioned
COptions
Real
2 % of Virtual Capacity

.4 Automatically Expand

< Warning Threshold

a0 % of Virtual Capacity

Thin-Provisioned Grain Size
256 KB

oK Cancel

Figure 5-9 Advanced Settings

On the Thin Provisioning tab (as shown in Figure 5-9), the following advanced options are
available:

— Real: Specify the size of the real capacity space that is used during creation.

— Automatically Extend: This option enables the automatic expansion of real capacity, if
new capacity must be allocated.

— Warning Threshold: Enter a threshold for receiving capacity alerts.

— Thin-Provisioned Grain Size: Specify the grain size for real capacity.

Make your choices, if required, and click OK to return to the New Volume window.

Click Create and Map to Host and the creation task completes, as shown in Figure 5-10.

Create Volumes

The task completed.
100%

¥ Details

The task iz 0% complete. 10:03 [
Creating the wvolume Backup (100 gb) 1lo:0%
Purnming commard: 1lo:0%2
swctask mkvrdisk t wpand -cache dvrite -copies 2 -graingize 256

-iogrp io_grpl -mdiskgrp mdiskgrpl:-mdiskgrpl -name Backup -rsize 2%
-gize 100 -zymcrate 50 -unit gb -vtype striped -wvarning 80%
The wolume (ID 2) was successfully created. 10:0%

Svnchronizing memory cache. 1lo:0%2

The task i=z 100% complete. 1lo:0%2
The task completed. 10:09 |a
Close Cancel

Figure 5-10 Create a thin-provisioned volume
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If you do not want to map the volumes now, click Create (see Figure 5-8 on page 176) to
complete the task. Volumes also can be mapped later, as described in 5.2.2, “Manually
mapping a volume to the host” on page 184.

5. Click Continue and see 5.2.1, “Mapping newly created volumes to the host by using the
wizard” on page 183.

5.1.3 Creating a mirrored volume

IBM Storwize V3500 offers the capability to mirror volumes, which means a single volume is
presented to the host. However, two copies exist in the storage back end, usually in different
storage pools (all reads are handled by the primary copy). This feature is similar to
host-based software mirroring, such as LVM, but it provides a single point of management for
all operating systems, and provides storage high availability to operating systems that do not
support software mirroring. By using this setup, you can protect against array failures (for
example, multiple disk failures). You also have access to more advanced features, as
described in 8.6, “Advanced volume copy functions” on page 380. You also can improve
availability, but it is not a disaster recovery solution because both copies are accessed by the
same node pair and are addressable only by a single cluster.

To create a mirrored volume, complete the following steps:
1. Select Mirror, as shown in Figure 5-11.

New Yolume
Select a Preset
Tl
i L
Genetic Thin-Frovision Mirror Thin Mivror

Select a Pool

|
mdiskgrpd g Cnline 3 58978 59978

moiskgrl g Cnline E12TH 612 TH
mdiskgrp2 g Cnline 514 7B 514 T

Select a Secondary Pool
Secondary Fool: - Edit

Advanced... $3 create | | HE Create and Map to Host | [[Cangel

Figure 5-11 Create a mirrored volume
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2. Select the primary pool by clicking it and the view changes to the secondary pool, as

shown in Figure 5-12.

New Yolume X
Select a Preset
Genetic Thin-Frovision Mirror Thin Mivror
Select a Pool
Frimary Fool: mdiskgrpl | Edit |
Select a Secondary Pool
9 -
Name dIUS ree Lapaci dpaci
mddiskgrp0 _FJ Cnline 3 88978 89978
moiskgrl _FJ Cnline E12TH 612 TH
mdiskgrp2 _FJ Cnline 514 7B 514 T
Advanced... ﬁ Create D]_l Create and Map to Host | Cancel |

Figure 5-12 Select a pool

3. Select the secondary pool by clicking it and enter a volume name and the required size, as

shown in Figure 5-13.

New Yolume

Select a Preset

4 4

Genetic Thin-Frovision Mirror

Select a Pool

Frimary Fool: mdiskgrpl

Select a Secondary Pool

Secondary Fool: mdiskgrpl

Select Names and Sizes

Volume Mame Size
ESX_WMFS1 25|

Summary: 1 mirrored volurmne, 25.00 GB per copy, §.86 TB f
in pool mdiskgrpl

44 41

Thin Mirror
=
=
Add Volumnes
GB (1

ree in poal mdiskgrp0, 6.09 TB free

|_ Advanced.., |

|ﬁ Create | |D]_|

Create and Map to Host | | Cancel |

Figure 5-13 Select a pool, name, and size

Important: Before you create a mirrored volume, it is best to have at least two separate

storage pools, and then click primary and secondary pool from the graphical user interface

and use different pools for each copy. For
Chapter 7, “Storage pools” on page 277.

more information about storage pools, see
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4. The summary shows you capacity information about the pool. If you want to select
advanced settings, click Advanced and the click the Mirroring tab, as shown in
Figure 5-14.

Advanced Settings - New ¥Yolume

Characteristics Capacity Management Mirroring

.4 Create Mirrored Copy
Mirror Sync Rate

S0

Ok Cancel

Figure 5-14 Advanced mirroring features

5. In the advanced mirroring settings, you can specify a synchronization rate. Enter a Mirror
Sync Rate 1 - 100%. With this option, you can set the importance of the copy
synchronization progress, with which you can prefer more important volumes for
synchronization faster than other mirrored volumes. By default, the rate is set to 50% for
all volumes. Click OK to return to the New Volume window, as shown in Figure 5-13 on
page 179.

6. Click Create and Map to Host and the mirrored volume is created, as shown in
Figure 5-15.

Create Volumes

The task completed.
100%

¥ Details
The task is 0% complete. 10:00[#)
Creating the wolume E3X _VMFS1 (E5 gh) lo:00

Purnming commard: lo:00
srctask mkrdisk -cache readwrite -copies 2 -iogrp io_grp0 -mdiskgrp
mdiskgrpl:mdiskgrpl -name ESX VYMFS1 -size 25 -symcrate 50 -unit gb
-vtype striped

The wolume (ID &) was successfully created. 1o:00

Svnchronizing memory cache. lo:00

The task i=z 100% complete. lo:00

The task completed. 10: 00 |w
Close Cancel

Figure 5-15 Create a mirrored volume

7. Click Continue and see 5.2.1, “Mapping newly created volumes to the host by using the
wizard” on page 183.
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5.1.4 Creating a thin-mirror volume

By using a thin-mirror volume, you can allocate the required space on demand (as described
in 5.1.2, “Creating a thin-provisioned volume” on page 176). You also can have several copies
of a volume available, as described in 5.1.3, “Creating a mirrored volume” on page 178).

To create a thin-mirror volume, complete the following steps:

1. Select Thin Mirror, as shown in Figure 5-16

New Yolume X
Select a Preset
— - T ey
\ J
Generic Thin-Frovision Mirror Thin Mirror
Select a Pool
=% -
Name Status Free Capacity | Capacity
mddiskgrp0 @ Cnline 3 88678 89978
moliskgrl @ Cnline 6.09TH 612 TH
mdiskgrp2 @ Cnline 51478 514 TH
Select a Secondary Pool
Secondary Fool: - | Edit |
Advanced... ﬁ Create Dn Create and Map to Host | Cancel |

Figure 5-16 Thin Mirror

2. Select the primary pool by clicking it and the view the changes to the secondary pool, as

shown in Figure 5-17.

New Yolume X
Select a Preset
= o ————
\ J
Generic Thin-Frovision Mirror Thin Mirror
Select a Pool
Frimary Fool: mdiskgrpl | Edit |
Select a Secondary Pool
=% -
Name Status Free Capacity | Capacity
mddiskgrp0 @ Cnline 3 88678 89978
moiskgrl @ Cnline 6.09TH 612 TH
mdiskgrp2 @ Cnline 514 7B 514 T
Advanced... ﬁ Create Dn Create and Map to Host | Cancel |

Figure 5-17 Select pools
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3. Select the pool for the secondary copy and enter a name and a size for the new volume,
as shown in Figure 5-18.

New Yolume X

Select a Preset

4 4 3141

Genetic Thin-Frovision Mirror Thin Mirror

Select a Pool
Frimary Pood: mdiskgrpo Edit

Select a Secondary Pool
Secondary Fool: mdiskgrpl Edit

Select Names and Sizes
Volume Mame Size Add Wolurnes

Backup 100 GE (1

Summary: 1 thin-mirrored volume, 100,00 GB total virtual capacity, 4.00 GB total real capacity,
8.86 TB free in pool mdiskgrp0, 6.09 TB free in pool mdiskgrpl

Advanced... ¥3 Create | | ] Create and Map to Host Cancel

Figure 5-18 Enter a volume name and size

4. The summary shows you the capacity information and the allocated space. You can click
Advanced and customize the thin-provision settings (as shown in Figure 5-9 on
page 177) or the mirror synchronization rate (as shown in Figure 5-14 on page 180). If you
opened the advanced settings, click OK to return to the New Volume window, as shown in
Figure 5-18.

5. Click Create and Map to Host and the mirrored volume is created, as shown in
Figure 5-19.

Create Volumes

The task completed.

100%
¥ Details
The task is 0% complete. 10:0% [
Creating the wvolume Backup (100 gb) 1lo:0%
Purnming commard: 1lo:0%2
swctask mkvrdisk t wpand -cache dvrite -copies 2 -graingize 256

-iogrp io_grpl -mdiskgrp mdiskgrpl:-mdiskgrpl -name Backup -rsize 2%
-gize 100 -zymcrate 50 -unit gb -vtype striped -wvarning 80%

The wolume (ID 2) was successfully created. 10:0%
Svnchronizing memory cache. 1lo:0%2
The task i=z 100% complete. 1lo:0%2
The task completed. 10:09 |a
Close Cancel

Figure 5-19 Create Thin Mirror Volume

6. Click Continue and see 5.2.1, “Mapping newly created volumes to the host by using the
wizard” on page 1883.
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5.2 Mapping a volume to the host

The first part of this section describes how to map a volume to a host if you click the Create

and Map to Host option. The second part describes the manual host mapping process to
create customized mappings.

5.2.1 Mapping newly created volumes to the host by using the wizard

We continue to map the volume that we created in 5.1, “Provisioning storage from IBM
Storwize V3500 and making it available to the host” on page 172. We assume that you
followed the procedure and clicked the Continue option as shown in Figure 5-5 on page 175.

To map the volumes, complete the following steps:

1. Select a host to which the new volume should be attached, as shown in Figure 5-20.

Modify Host Mappings

Host: |-- Choose 5 host ---| =

WE map volumes | | {E Apply Cancel

Figure 5-20 Choose a host

2. The Modify Host Mappings window opens. Your host and the newly created volume are

already selected. Click Map Volumes and the volume is mapped to the host, as shown in
Figure 5-21.

Modify Host Mappings

Host: |winzKs_FC e

Unmapped ¥Yolumes

Yolumes Mapped to the Host

> Map L v Edit sCSIID € Unmap L v
UiD [SCSIID [Name ™ [Gip
Backup 100.00 GB  E00S07E0009401 D37S00000000000003 u} SOL_DB 0050760009401 D37200000000000000
ESX_VMFS1 2500 GB 6005070009401 D37800000000000002 >
Fileserver 100.00 GB  B00S07E0009.401D37300000000000001 T
<

Showing 3 volumes | Selecting & volumes Showving 1 mapping | Selecting 0 mappings

H_.| Map Volumes H_| Apply Cancel

Figure 5-21 Modify host mappings
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3. After the task completes, click Close (as shown in Figure 5-22), and the wizard returns to
the All Volumes window.

Modify Mappings

The task completed.

100%

¥ Details

The task has started. 10:17
Creating the mapping for wolume S5QL_DE to host WinZES_FC 10:17
Purnning commard: 10:17
swctask mkvdiskhostmap -force -host 0 -scsi 0 0

The task i=z 100% complete. 10:17
Svnchronizing memory cache. 10:17
The task completed. lo:-12

Close Cancel

Figure 5-22 Modify Mappings complete

The newly created volume is displayed. We see that it is already mapped to a host, as shown

in Figure 5-23.
ﬁNew Volurne Actions ¥ L v
Backup g Cnline | 10000 GB  mdiskgrp0 G00:50760009A01 D37800000000000003 [{a]
Copy 0* g Cnline | 10000 GB  mdiskgrp0 G00:507 60009401 D37800000000000003 [{s]
Copy 1 g Cnline | 10000 GB  mdiskgrp G00:507 60009401 D37800000000000003 [{s]
ESX_VMFS1 g Cnline 2500 GB  mdiskgrpd B00:30760009A01 D37800000000000002 Mo
Copy 0* g Cnline 2500 GB  mdiskgrpd G00:507 60009401 D37800000000000002 Mo
Copy 1 g Cnline 2500 GB  mdiskgrpd G00:507 60009401 D37800000000000002 Mo
Fileserver g Cnline & 10000 GB  mdizkgrp0 G00:50760009A01 D37800000000000001 Mo,
S0L_DB g Cnline 100.00 GB  mdiskgrpd G00:507 60009401 D37800000000000000
Showing 4 volumes | Selecting 1 valume (100.00 GB)

Figure 5-23 New Volume that is mapped to host

The host can access the volumes and store data on it. For more information about
discovering the volumes on the host and making other host settings if required, see 5.3,
“Discovering the volumes from the host and specifying multipath settings” on page 187.

You also can create multiple volumes in preparation for discovering them later. Mappings can
be customized as well. Advanced host configuration is described in 8.1.1, “Modifying
Mappings menu” on page 320.

5.2.2 Manually mapping a volume to the host
We assume that you followed the procedure that is described in 5.1, “Provisioning storage

from IBM Storwize V3500 and making it available to the host” on page 172 and clicked Create
option, as shown in Figure 5-5 on page 175.
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To manually map a volume to the host, complete the following steps:
1. Open the All Hosts window, as shown in Figure 5-24.

1BM Storwize = Welcome, superuser logout | Help

IBM-Storwize > Home > Overview v

| i~ Suggested Tasks ~
" .

0 Fibre Channel

5 sp == H1 == & = {3
@ 108 Internal 10 MDisks 7 Pools 11 Volumes

Drives i

2 iSCSI Hosts

The diagram represents all of the objects that need to be configured. To learn more about each object, dlick the icon in the
diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

@ b Visit the Information Center

Figure 5-24  All Host window

2. Right-click the host to which a volume is to be mapped and select Modify Mappings, as
shown in Figure 5-25.

F Mew Host = Actions ¥ [

| Host Type i# of Ports | Host Mappings
VMWare_ESXi_iSCSI Online Generic 1 ves {3
Win2Ks_iSCsl Generic 1 Yes {3

EE Modify Mappings {b
2

) unmap &l volum
1 Rename

# Delete

Properties

Showving 2 hosts | Selecting 1 host

Figure 5-25 All hosts window
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3. The Modify Host Mappings window opens. Select the volume that you want to map from
the Unmapped Volumes pane on the left, as shown in Figure 5-26.

Modify Host Mappings

Host: win2K8_iSCSI

Unmapped ¥Yolumes ¥olumes Mapped to the Host

P Map L - Edit scs1ID € Unmap L

Narme apac | SCSTID = Rams === fup
controller1_00000000000... £0.00 GB B0050760009451 D3730000000000001 2 a SOL_DB E00507E0009451 D37E0000000000001 3
ESX_VMFS1 ] 25.00 GB_50050760009481D37500000000000010 =0

Server 100.00 GB  E00507E0009481 D3TE0000000000001 & |7 |

Volume 2 200.00GB  B00:07E0009A481 D3TE00000000000002
Volume 3 20000 GE BO0S07E0009451 DETE00000000000003 (
Volume 4 200.00GE BO0S07EO009451 DETE00000000000004
Volume 4_01 200.00GB  £00S07E0009451 D3TS0000000000001 4
Volume 5 200.00GB 5005075000945 D3TE00000000000005
Volume 6 200.00 GB 6005070009481 D3TE00000000000006
Volume_Test 100.00 GB  B00:07E0009A481 D3TE0000000000001 5
Showwing 10 volumes | Selecting 1 wolume Showving 1 mapping | Selecting 0 mappings

HE Map volumes

W& apply

| Cancel |

Figure 5-26 Modify host mappings window

4. Click the right-pointing arrow and the volume is moved to Volumes Mapped to the Host
pane on the right side, as shown in Figure 5-27. Repeat this step for all of the volumes that
you want to map and then click Map Volumes.

Modify Host Mappings

Host: winZKg_iSCSI

Unmapped Yolumes

¥olumes Mapped to the Host

Showing 9 volumes | Selecting 0 volumes

» Map L v Edit scsIID € Unmap L
Name ) Name uin
controller1_00000000000... 5000 GB 60050760009481037600000000000012 0 SOL_DB £0050760009451D37300000000000013
ESX_VMFS1 I 2500 GB 0050760009461 D37500000000000010 ( Fileserver 60050760009451D37300000000000015 )
Volume 2 20000 GB 6000760009451 D37600000000000002 2
Volume 3 200,00 GB BO050TE0003A51 DI7E00000000000003
Volume 4 200,00 GB - G00S0TE0009A5 DI7E00000000000004 <
Volume 4_M 20000 GH  BO0S07E0009A81 D37800000000000014
Volume 5 200,00 GB - G00S0TE0009AE DITE00000000000005
Volume 6 20000 GB 6000760009451 D37600000000000006
Volume _Test 100,00 GB - G00S0TE0009AF DITE00000000000015

Showing 2 mappings | Selecting 0 mappings

‘D]_.]Map valurmes ‘ |mnpply | | cancel |

Figure 5-27 Modify host mappings window
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5. After the task completes, click Close, as shown in Figure 5-28. The wizard returns to the
All Hosts window.

Modify Mappings

@ The task completed.

100%

 Details

The task has started. lg:08
Creating the mapping for wolume Fileserwver to host WinZES iSCET lé:-0&

Purnning commard: lé:-0&
swctask mkvdiskhostmap -force -host 0 -scsi 1 &

The task i=z 100% complete. lé:-0&
Svnchronizing memory cache. lé:-0&
The task completed. lé:-0&

Close Cancel

Figure 5-28 Modify mapping complete

The volumes are now mapped and the host can access the volumes and store data on them.
For more information about discovering the volumes on the host and making other host
settings, see 5.3, “Discovering the volumes from the host and specifying multipath settings”.

5.3 Discovering the volumes from the host and specifying
multipath settings

This section describes how to discover the volumes that were created and mapped in 5.1,
“Provisioning storage from IBM Storwize V3500 and making it available to the host” on
page 172 and 5.2, “Mapping a volume to the host” on page 183, and set other multipath
settings, if required.

We assume that you completed all of the following steps that are described previously in this
book so that the hosts and the IBM Storwize V3500 are prepared:

» Prepare your operating systems for attachment (for more information, see Chapter 4,
“Host configuration” on page 141).

» Create hosts by using the GUI (for more information, see 4.3, “Creating hosts by using the
GUI” on page 159).

» Perform basic volume configuration and host mapping (for more information, see 5.1,
“Provisioning storage from IBM Storwize V3500 and making it available to the host” on
page 172 and 5.2, “Mapping a volume to the host” on page 183).

This section describes how to discover Fibre Channel and iSCSI volumes from Windows
2008 and VMware ESX 5.x hosts.
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In the IBM Storwize V3500 GUI, click Hosts, as shown in Figure 5-29.

IBM Storwize

Welcome, superuser Log out | Help

IBM-Storwize > Home > Overview v

= Suggested Tasks =

s =
0 Fibre Channel

& & == 1= &F =

108 Internal 10 MDisks 7 Pools 11 Volumes

Drives ﬁ

2 |5CSI Hosts

The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the

diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
A configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

@ b Visit the Information Center

Figure 5-29 Open all hosts

The view that opens gives you an overview of the currently configured and mapped hosts. In
our example, we have only one host that is configured, as shown in Figure 5-30.

G Mew Host = Actions = B v |FAirer.

Host Type i of Ports | Host Mappings
Win2Ks_FC Orling Generic 2 ves {3

Showving 1 host | Selecting 0 hosts

Figure 5-30 All Hosts view
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5.3.1 Windows 2008 Fibre Channel volume attachment

To attach the Fibre Channel volume in Windows 2008, complete the following steps:

1. Right-click your Windows 2008 Fibre Channel host in the All Hosts view (as shown in
Figure 5-31) and select Properties.

I ﬂ Mew Host  iZ Actions ¥ i v l

Win2Ks_FC . . e GEneric 2 Yes
= Dn Modify Mappings i3

[ unmap all volumnes
T Rename

# Delete

lﬁ Properties T

Showving 1 host | Selecting 1 host

Figure 5-31 Host properties

2. Browse to the Mapped Volumes tab, as shown in Figure 5-32.

Host Details: Win2K8_FC X

Overview | Mapped Yolumes | Port Definitions

Yolumes Mapped to the Host

[) Name LI dachingl...
o SOL_DB BO0S07E0009A01 D37500000000000000 O

Showving 1 mapping | Selecting 0 mappings

||:| Show Details | | Close |

Figure 5-32 Mapped volumes to a host

The host details show you which volumes are currently mapped to the host. You also see
the volume UID and the SCSI ID. In our example, one volume with SCSI ID 0 is mapped to

the host.
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3. Log on to your Microsoft host and click Start — All Programs — Subsystem Device

Driver DSM — Subsystem Device Driver DSM. A command-line interface opens. Enter
datapath query device and press Enter to see whether there are IBM Storwize V3500
disks that are connected to this host, as shown in Example 5-1.

Example 5-1 Datapath query device

C:\Program Files\IBM\SDDDSM>datapath query device

Total Devices : 1

DEV#: 0 DEVICE NAME: Diskl Part0 TYPE: 2145 POLICY: OPTIMIZED

SERIAL: 60050760009A01D37800000000000000

Path# Adapter/Hard Disk State Mode Select Errors
0 Scsi Port3 Bus0/Diskl Part0 OPEN  NORMAL 33 0
1 Scsi Port4 Bus0/Diskl Part0 OPEN  NORMAL 0 0

C:\Program Files\IBM\SDDDSM>

4. The output provides information about the connected volumes. In our example, there is

one disk that is connected, Disk 1 for the Windows host, and two paths to the disk are
available (State = Open). Open the Windows Disk Management window (as shown in
Figure 5-33) by clicking Start — Run. Enter diskmgmt.msc and click OK.

File  Action Wiew Help

= = HmE

Yolume | Layout: | Type | File System | Stakus | Zapacit | Free Space | % Free
Simple Basic MTFS Healthy (B... 148,91 GE 134,20 GB 90%
@ System Reserved Simple Basic MTFS Healthy (5... 100 ME 72 ME T2 %
4] |
“ZiDisk 1

Unknown
200,00 GB 200,00 GB
Matk: Initislized Unallocated
B Unallocated [l Primary partition

| | |
Figure 5-33 Windows Disk Management

Windows device discovery: Windows often automatically discovers new devices,
such as disks. If you complete all of the steps and do not see any disks, click
Actions — Rescan Disk in Disk Management to discover the new volumes.
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5. Right-click the disk in the left pane and select Online if the disk is not online already, as
shown in Figure 5-34.

sk Management M= E3
File  Action Yiew Help
s alle Azl ? Ws: BN
Yolume | Layout | Type | File System | Skatus | Capacit: | Free Space | o vi | Fau... | COrverhead |
[N {af)] Simple Basic MTFS Healthy (B... 148,91 GE 134,20 GB 90% Mo 0%
@ 5System Reserved Simple Basic MTFS Healthy (5... 100 MBE 72 ME 72% Mo 0%
{
=
“@iDisk 1
EBasic
200,00 5 5 L]
Offline im ted
Properties
-
B Unallc  Help y partition —1

Figure 5-34 Place a disk online

6. Right-click the disk again and then click Initialize Disk, as shown in Figure 5-35.

= IS[=] E3

isk Management

File  Action Yiew Help

e T HE DS =

olume | Layout: | Type | File System | Stakus | Zapacit | Free Space | % Free
() Simple Basic MTFS Healthy (B... 148,91 GB 134,20 GE 90 %
@ System Reserved Simple Basic MTFS Healthy (5... 100 MBE 72 ME T2 %

4 | i
|
-
“FiDisk 1 _I
Unknown
200,00 GB OFfi _I
Mot Initialize ne
Properties -
B Unalloc: Help rtition

Figure 5-35 Initialize Disk menu
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7. Select an initialization option and click OK. In our example, we selected MBR, as shown in
Figure 5-36.

= Disk Management Ol x]
File  Action Wiew Help

G| Initialize Disk ]

Volurme I | You must initislize a disk before Logical Disk Manager can access it. ree Séace I % Free
() I Select disks: 34,20 GE 90 %
@ System Reserved < v Disk 1 2 MB 72 %

Uze the following partition style for the selected disks:
' MER [Master Boot Record)

4 | " GPT [GUID Partition T able] _>|
“@IDisk 1 M Note: The GPT partition style iz not recognized by all previous versions of jA
Unknown Windows. It iz recommended for disks larger than 2TE, or disks used on
200,00 GE 200,01 Itanium-based computers. _I
Mot Initialized Unallo ’TI Cancel |

-

B Unallocated [l Primary partition

| |
Figure 5-36 Initialize Disk

8. Right-click the right side pane and click New Simple Volume, as shown in Figure 5-37.

k Management M= E3

File  Action Wiew Help

e | T HE DS =

olume | Layout: | Type | File System | Stakus | Zapacit | Free Space | % Free
() Simple Basic MTFS Healthy (B... 148,91 GB 134,20 GE 90 %
@ 5System Reserved Simple Basic MTFS Healthy (5... 100 MBE 72 ME T2 %
4 | i
|
=
L_sDisk 1 I
EBasic
200,00 GB
Online
Iew Spanned Yolume, .,
\_L-;.ED—RDM o Idevs Striped Yolume. ..
DYD {D:) Iew Mirrored Yolume, .,
X Iew RAID-5 Yolume, ..
Mo Media
Properties vI
B Unallocated [l Primary partition Help —|

|
Figure 5-37 New Simple Volume
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9. Follow the wizard and the volume is ready to use from your Windows host, as shown in
Figure 5-38. In our example, we mapped a 200-GB disk (which is generic on the IBM
Storwize V3500) to a Windows 2008 host by using Fibre Channel.

_E_:‘ Disk Management M= E3
File  Action Wiew Help
e mHEIBXE @ R
Yolume | Layout: | Type | File System | Stakus | Zapacit | Free Space | % Free
() Simple Basic MTFS Healthy (B... 148,91 GB 134,20 GE 90 %
@ 5System Reserved Simple Basic MTFS Healthy (5... 100 MBE 72 ME T2 %
Simple Basic MTFS Healthy (P... 200,00 GE 19990 GB 100 %
< | i
]
=
L_sDisk 1 I
Basic Disk {E:)
200,00 GB 200,00 GB MTFS
Online Healthey (Primary Partition)
~iCD-ROM D
DD (D)
Mo Media
~|
B Unallocated [l Primary partition —|

Figure 5-38 Volume is ready to use

The basic setup is now complete. The IBM Storwize V3500 is configured, and the host is
prepared to access the volumes over several paths. The hose also can store data on the
storage subsystem.
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5.3.2 Windows 2008 iSCSI volume attachment

To attach an iSCSI volume in Windows 2008, complete the following steps:
1. Right-click your Windows 2008 iSCSI host in the All Hosts view, as shown in Figure 1.

[ ﬂ Mew Host i Actions = i v

VMWareESXi5 _FJ Online Genetic 1 Mo
Win2Ks_iSCsl [¥_cniine: Genetic 1 Yes i3

Dn Madify Mappings
] Unmap All valumnes
17 Rename

# Delete

@ Properties E

Showing 2 hosts | Selecting 1 host

Click Properties and then browse to the Mapped Volumes tab, as shown in Figure 5-39.

Host Details: Win2K8_iSCSI x

Overview Port Definitions

Yolumes Mapped to the Host

D Name LD achingl:..
1 SOL_DB G00:507 60009451 D37800000000000013 0

Showving 1 mapping | Selecting 0 mappings

||:| Show Details | | Close |

Figure 5-39 Mapped volumes to an iSCSI host

The host details show you which volumes are mapped to the host. You also see the
volume UID and the SCSI ID. In our example, one volume with SCSI ID 1 is mapped to the
host.
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2. Log on to your Windows 2008 host and click Start — Administrative Tools — iSCSI
Initiator to open the iISCSI Configuration tab, as shown in Figure 5-40.

iSCSI Initiator Properties E

Targets |Disc0very I Favorite Targets I Wolumes and Devices I RADILS I Configuration I

r—Quick Connect

To discover and log on to a target using a basic connection, type the IP address or
DNS name of the target and then click Quick Connect.,

Target: I | Quick Conmect, . |

r~Discovered targets

Refresh |

Marme | Stakus |

To connect using advanced options, select a target and then Conneck |
click Connect.

To completely disconnect a target, select the target and Disconneck |
then click Disconneck,

For target properties, including configuration of sessions, Propetties. . |
select the target and click Properties,

For configuration of devices associated with a karget, select Devices. .. |
the target and then click Devices,

More about basic iSCSI connections and targets

OF I Cancel | Apply
Figure 5-40 Windows iSCSI Configuration tab

3. Enter the IP address of one of the IBM Storwize V3500 iSCSI ports and click Quick
Connect, as shown in Figure 5-41.

iSCSI Initiator Properties E

Targets |Disc0very I Favorite Targets I Wolumes and Devices I RADILS I Configuration I

Quick Connect

To discover and log on to a target using a basic connection, type the IP address or
DNS name of the target and then click Quick Connect.,

Target: |10.10.10.1| Quick Connect. .. |

Discovered targets

Refresh

Figure 5-41 iSCSI Quick Connect

iSCSI IP addresses: The iSCSI IP addresses are different for the cluster and canister
IP addresses. They were configured in 4.3.2, “Creating iSCSI hosts” on page 164.
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The IBM Storwize V3500 initiator is discovered and connected, as shown in Figure 5-42.

iSCSI Initiator Properties E

Targets |Disc0very I Favorite Targets I Wolumes and Devices I RADILS I Configuration I

r—Quick Connect

To discover and log on to a target using a basic connection, type the IP address or
DNS name of the target and then click Quick Connect.,

Target: Quick Conmect, . I

r~Discovered targets

Refresh |

Marme | Stakus |
ign. 1986-03,com.ibm: 2145.ibm-storwize-+3500, node 1 Connected

To connect using advanced options, select a target and then Connect |
click Connect.

To completely disconnect a target, select the target and Disconnect |
then click Disconneck,

For target properties, including configuration of sessions, Properties. .. |
select the target and click Properties,

For configuration of devices associated with a karget, select Devices. .. |
the target and then click Devices,

More about basic iSCSI connections and targets

OF | Cancel | Apply

Figure 5-42 iSCSI Initiator target is connected

The storage disk is now connected to your iSCSI host, but only a single path is used. To
enable multipathing for iISCSI targets, complete the following steps:

1. Click Start —» Run and enter cmd to open a command prompt. Enter
ServerManagerCMD.exe -install Multipath-I0 and press Enter, as shown in
Example 5-2.

Example 5-2 Installing MPIO

C:\Users\Administrator>ServerManagerCmd.exe -Install Multipath-I0
Start Installation...

[Installation] Succeeded: [Multipath I/0] Multipath I/0.
<100/100>

Success: Installation succeeded.
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2. Click Start — Administrative Tools — MPIO. Click the Discover Multi-Paths tab and then
select the Add support for iSCSI devices option, as shown in Figure 5-43.

MPIO Properties E

MPIO Devices  Discover Multi-Paths |DSM Install | Configuration Snapshat |

—SPC-3 compliant

Device Hardware Id |

IV add support for iSCSI devices

Add

- Others

Device Hardware Id |

A

More information on discovery of mulkipathed devices

oK I Cancel |
Figure 5-43 Enable iSCSI MPIO

Important: In some cases, the Add support for iSCSI devices option is unavailable. To
enable it, you must connect to at least one iSCSI device, as we did in step 3 of this
procedure.

3. Click Add and confirm the prompt to reboot your host.
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4. After the reboot, log on again, click Start —» Administrative Tools — iSCSI Initiator to
open the iSCSI Configuration tab. Browse to the Discovery tab, as shown in Figure 5-44.

iSCSI Initiator Properties E

.Targets Discavery |Fav0rite Targets I Wolumes and Devices I RADILS I Configuration I

—Target portals

The system will look For Targets on Following portals:

Address | Fork | Adapter | IP address I
10.10.10.1 3260 Default Default

To add a target portal, click Discover Portal, Discover Portal... |
To remove a target portal, select the address above and e |
then click Remove.

[iShS servers

The system is registered on the Following iSMS servers: Refresh |

Marme |

To add an iSMS server, click Add Server., Add Server.., |
To remove an iSkS server, select the server above and PSS |
then click Remove.

More about Discovery and iSNS

OF | Cancel | Apply

Figure 5-44 iSCSI Properties Discovery tab

5. Click Discover Portal..., and enter the IP address of another IBM Storwize V3500 iSCSI
port, as shown in Figure 5-45. Click OK.

Discover Target Portal E

Enter the IP address or DMS name and port number of the portal you
want ko add.

Ta change the default settings of the discovery of the target portal, click
the Advanced button,

IP address or DMS name: Port: (Default is 3260.)

|10.10.12.1| |326D

Advanced. . | [8]4 I Cancel |

Figure 5-45 Discover Target Portal window
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6. Return to the Targets tab (as shown in Figure 5-46) and you find the new connection is
listed as Inactive.

iSCSI Initiator Properties E

Targets |Disc0very I Favorite Targets I Wolumes and Devices I RADILS I Configuration I

r—Quick Connect

To discover and log on to a target using a basic connection, type the IP address or
DNS name of the target and then click Quick Connect.,

Target: Quick Conmect, . |

r~Discovered targets

Refresh |

Marme | Stakus |
ign. 1986-03,com.ibm: 2145, ibm-storwize-+3500,node 1 Connected

To connect using advanced options, select a target and then Connect |
click Connect.

To completely disconnect a target, select the target and Disconnect |
then click Disconneck,

For target properties, including configuration of sessions, Properties. .. |
select the target and click Properties,

For configuration of devices associated with a karget, select Devices. .. |
the target and then click Devices,

More about basic iSCSI connections and targets

OF I Cancel Apply

Figure 5-46 Inactive target ports

7. Highlight the inactive port and click Connect. The Connect to Target window opens, as
shown in Figure 5-47.

nneck To Targek I

Target name:

I ign. 1986-03,com.ibm: 2145, ibm-storwize-v3500,node2

[¥ Add this connection ta the list of Favorite Targets.
This will make the system automatically attempt to restore the
connection every time this computer restarts,

¥ Enable mulki-path

Advanced. . | [8]4 I Cancel

Figure 5-47 Connect to a target
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8. Select the Enable Multipath option and click OK. The second port now appears as
Connected, as shown in Figure 5-48.

iSCSI Initiator Properties E

Targets |Disc0very I Favorite Targets I Wolumes and Devices I RADILS I Configuration I

r—Quick Connect

To discover and log on to a target using a basic connection, type the IP address or
DNS name of the target and then click Quick Connect.,

Target: Quick Conmect, . |

r~Discovered targets

Refresh |
Marme | Stakus |
ign. 1986-03,com.ibm: 2145, ibm-storwize-+3500,node 1 Connected
ign. 1986-03,com.ibm: 2145, ibm-storwize-v3500,node2 Connected

To connect using advanced options, select a target and then
click Connect.

To completely disconnect a target, select the target and [FiaeErmee: |
then click Disconneck,

For target properties, including configuration of sessions, Properties. . |
select the target and click Properties,

For configuration of devices associated with a target, select BEiiEEE, . |
the target and then click Devices,

More about basic iSCSI connections and targets

OF | Cancel | Apply

Figure 5-48 Second target port connected

Repeat this step for each IBM Storwize V3500 port you want to use for iSCSI traffic. It is
possible to have up to four port paths to the system.
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9. Open the Windows Disk Management window (as shown in Figure 5-49) by clicking

Start — Run. Enter diskmgmt.msc and click OK.

_E_:‘ Disk Management

File  Action Wiew Help

IS[=] 3

o | T HE B XSS E

Yolume | Layout: | Type | File System | Stakus | Zapacit | Free Space | % Free
() Simple Basic MTFS Healthy (B... 148,91 GB 132,77 GE 89%
@ System Reserved Simple Basic MTFS Healthy (5... 100 ME 72 ME T2 %

1

LuDisk 0

Basic System Reserved (c)

149.01 GB 100 MB NTFS 145.91 GB NTFS

Online Healthy (System, Active, Prir [[Healthy {Boot, Page File, Crash Dump, Primary Partition)
@iDisk 1

Unknown

100,00 GB 100,00 GB

Matk: Initislized Unallocated

B Unallocated [l Primary partition

Figure 5-49 Windows Disk Management

10.Set the disk online, initialize it, create a file system on it, and it is ready to use. The steps
that are used in this process are the same as the steps that are described in 5.3.1,

“Windows 2008 Fibre Channel volume attachment” on page 189.

Now the storage disk is ready for use (as shown in Figure 5-50). In our example, we mapped
a 100-GB disk (which is generic on the IBM Storwize V3500) to a Windows 2008 host by

using iISCSI.

[=]

isk Management

File  Action Wiew Help

IS[=] 3

e mEHERE

Yolume | Layout: | Type | File System | Stakus | Zapacit | Free Space | % Free
o (C) Simple Basic NTFS Healthy (B... 14891 GB 132,77 GB  89%
@ System Reserved Simple Basic MTFS Healthy (5... 100 ME 72 ME T2 %

iS B Simple Basic MTFS Healthy (P... 100,00 GE 99.91 GB 100 %

1

L_uDisk D

Basic System Reserved (c)

149.01 GB 100 MB NTFS 145.91 GB NTFS

Online Healthy (System, Active, Prir | |Healthy {Boot, Page File, Crash Dump, Primary Partition)

L_sDisk 1 I

Basic iSCSI-Disk (E:)

100,00 GB 100,00 GEB NTFS

Online Healthey (Primary Partition)

-

B Unallocated [l Primary partition

| | |
Figure 5-50 Windows Disk Management: Disk is ready to use
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5.3.3 VMware ESX Fibre Channel attachment

To perform VMware ESX Fibre Channel attachment, complete the following steps:

1. Right-click your VMware ESX Fibre Channel host in the All Hosts view (as shown in
Figure 5-51) and select Properties.

I ﬂ Mew Host  iZ Actions ¥ L v l
VMWary ; : '_ﬂ Onling Genetic 2 Mo

HE| Madify Mappings
Win2K3 Crline Geneic 2 ves {3

[ unmap all volumnes

T Rename

# Delete

@ Properties E

Showving 2 hosts | Selecting 1 host

Figure 5-51 Example ESX FC host

2. Browse to the Mapped Volumes tab, as shown in Figure 5-52.

Host Details: YMWare_ ESXi_FC x

Overview M Port Definitions

Yolumes Mapped to the Host

[} Name LI achingl...

o ESX_VMFS1 BO0S07E0009A51 D37S00000000000010 O

Showving 1 mapping | Selecting 0 mappings

||:| Show Details | | Close |

Figure 5-52 Mapped volumes to ESX FC host

In the Host Details window, you see that there is one volume that is connected to the ESX
FC host by using SCSI ID 0. The UID of the volume is also displayed.
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3. Connect to your VMware ESX Server by using the vSphere client. Browse to the
Configuration tab and select Storage Adapters, as shown in Figure 5-53.

) 9.174.160.19 - vSphere Client | =)=
Fle Edt View Inventory Administration Plug-ins Help
a ‘ €y Home b g7 Inventory b [l Invertory ‘
4
& @
0 [5.174.160.19
Configuration
Hardware Storage Adapters Add...  Remowe Refresh Rescan all...
Heslth Statue Device | Type Y | ~
Processors iSCSI Software Adapter
Memary & vmhbad4 i5CS1 ign. 1995-01. com, vrmware:mer-hast-37-75F23555: |
- 2 port SATA IDE Controller (ICH9)
orage
. & r & vmhbad Block SCSI
— @ vmhbal Block 5CSI
v Storage Adapters & vmhba3z Block SCSL
LR 2R @ vmhbass Block SCSt
Advanced Settings LSI1064E
Power Management @ vmhba? Block 5CS1 )
Details
Software
Licensed Faatures vmhba34 Properties...
S t' Model: I5CSI Software Adapter
ime Lonriguration 1SCSI Name: iqn, 1998-01,com, vmware:mer-host-37-75F 23555
DME and Routing i5CS1 Alias:
Authentication Services Connected Targets: 1 Devices: 1 Paths: 1
Wirbual Machine StartupfShukdown
View: D Path:
Wirtual Machine Swapfile Location lew: evices ﬂ
Security Profile HMame | Ruritime Name | Cperational State | LUM | Type | Drive Type Transpart
Host Cache Configuration ‘ 1BM Fibre Channel Disk {naa.60050...  wmhba34:C0:TO:L1  Mounted 1 disk. Mon-550 i5CSL
System Resource Allocation
4 I kY
#Agent ¥M Settings u [—l
Advanced Settings

A Tasks |

raat 4

Figure 5-53 vSphere Client: Storage adapters

4. Click Rescan All... and click OK (as shown in Figure 5-54) to scan for new storage

devices.

@ Rescan

¥ Scan for New Storage Devices

¥ Scan Far New YMFS Yalumes

skorage,

N

Rescan all host bus adapters for new storage devices,
Rescanning all adapters can be slow,

Rescan all known storage devices For new YIMFS volumes that
have been added since the last scan, Rescanning known
storage For new file systems is Faster than rescanning For new

Cancel Help

Figure 5-54 Rescan

Chapter 5. Basic volume configuration

203



5. Select Storage and click Add Storage, as shown in Figure 5-55.

£ 9.174.160.19 - vSphere Client

l=Joes

File Edit “ew Inventory Administration Plug-ins Help

E E ‘E} Home b g5 Inventory b [l Inventory

g &

E 9.174.160.19 mcr-host-37.stglab.manchester.ul

Hardware

Health Status
Processors

Mernory

Storage
Metworking
Storage Adapters
Metwork Adapters
Advanced Settings
Power Management

m.com ¥Mware ESXi, 5.1.0, 799733

Configuration S K==}

¥iew: |Datastores Dewces‘

Datastores

Refresh

Delete Add Storage. . Rescan &ll...

Software

Licensed Features

Time Configuration

DMS and Routing

Authentication Services

wirbual Machine StartupfShutdown
wirkual Maching Swapfile Location
Security Profile

Host Cache Configuration
Systermn Resource Allocation
Agent ¥M Settings

Advanced Settings

Identification
@ ESK_Internal

<]

| Device
Local LSILOGIC D,

Drive Type
Mon-550

Capacity
227.00 GB

Free  Type
226,05 GE VMF3S

Datastore Details

| Last Update
09/11j2012 2:54:37 PI

2

Properties. ..

F Tasks |

|mot Al

Figure 5-55 vSphere Client: Storage
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6. The Add Storage wizard opens. Click Select Disk/LUN and then click Next. The IBM
Storwize V3500 disk opens, as shown in Figure 5-56. Highlight it and click Next.

@Add Storage E]@
Select Disk/LUN
Select a LUN to create a datastore or expand the current one
=] DiskLUN Mame, Identifier, Path ID, LUM, Capacity, Expandable or ¥MFS Label c... =
Select Disk/LUN
Marme Path ID LUN - | Drive Type Capaciky
IBM Fibre Channel Disk {naa.60050,..  vmhba3:C0:TO:LO 1] Mon-550 25.00 GE
<] I B
Help | = Back | Mext = I Cancel |

Figure 5-56 Select Disk/LUN menu
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7. Follow the wizard to complete the attachment of the disk. After you click Finish, the wizard
closes and you return to the storage view. In Figure 5-57, you see that the new volume is

added to the configuration.

Configuratian

Hardware

View: |Datastores Dawcesl

Health Status Datastores

Refresh  Delete

Add Storage. .

Rescan All...

Frocessars Identification - | Device | Drive Type Capacity Free | Type | Last Update | Hardware Acceleration |
Memory a ES¥_Inkernal Local LSILOGIC D...  Mon-55D 227,00 GB 226,05 GE  VMF3S 09/11/2012 4:02:07 PM Mok supported
v Storage @ ESi-Disk IBM Fibre Channel... Mon-55D 24,75 GB 23.83GE WMF3S 09/11/2012 4:02:07 PM Supported |
Mebworking
Storage Adapters
Metwark Adapters
Advanced Settings Datastore Details Properties, .
Power Management Y3 700-ESX-Disk 247568 Capacity
Location:  Jvmfs/volumes/S09dZ5l e-eaefeS0E- 1 e36-002 15edddod 1 Y
Software Hardware Acceleration:  Supported 940.00 ME E Used
23.83GE O Free
Licensed Features
Time Configuration
DNS and Routing
Authentication Services Path Selection .
wirkual Maching Startup)Shutdown Fixed (YMware) Properties Extents )
Virtual Machine Swapfie Location ‘olurme Label: ES¥-... 16M Fibre Channel Disk (naa... Z5.00 GE
Security Profile paths Datastore Mame:  ES-... Total Formatted Capacity 24.75 GE
Huost Cache Configuration Tatal: 6 Formatting
System Resource allocation Broken: o File Syftem: VS 5.58
Block Size: 1ME
Agent ¥M Settings Disabled: 0
Advanced Settings
al m | 2]

Figure 5-57 Add Storage task complete

8. Highlight the new data store and click Properties to see more details, as shown in

Figure 5-58.

@ ESX-Disk Properties

Yolume Properties

General

Datastore Mame:  ESH-Disk

Total Capacity: 24,75 GB

Renare. ..

Increase...

Farmat

File: System: WMFS 5.58
Maximum File Size: 2.00 TB
Block Size: 1 MB

Extents

A WIMFS file system can span multiple hard disk partitions, or
extents, to create a single logical volume,

Extent Device

The extent selected on the left resides on the LUM or physical
disk described below,

Extent |

Capaciky |

IBM Fibre Channel Disk {naa, 600507600094, .,

25,00 GB |

Device
IBM Fibre Channel Disk {naa.&0... 25.00 GE
Primary Partitions
1. VMFS 25.00 GB
Refresh | Manage Paths...

Close I Help

Figure 5-58 Data store properties
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9. Click Manage Paths to customize the multipath settings. Select Round Robin (as shown
in Figure 5-59) and click Change.

" = (=]
&) IBM Fibre Channel Disk (naa. 6005076000%a81d37800000000000010) Manage Paths
Palicy
Path Selection: QRound Raobin (¥Mware) LD Change
Storage Array Type: WMWY _SATP_SWC
Paths
Runtime Marme Target LU Status Preferred
wmhba3:C0:T3:L0 50:05:07:68:03:00:4d:e0 50:05:07:68:03:04:4d:e0 1] §  Active
wmhba3:C0:T2:L0 50:05:07:68:03:00:04:de 50:05:07:68:03:04:04:de o @ Active
wmhba3:C0:T1:L0 50:05:07:68:03:00:4d:e0 50:05:07:68:03:0c:4d:e0 o @ Active
wmhba3:C0:TO:LO 50:05:07:68:03:00:04:de 50:05:07:68:03:0c:04:de o @ Active
wmhbad:C0:T1:L0 50:05:07:68:03:00:4d:e0 50:05:07:68:03:08:4d:e0 o @ Active
wmhbad:C0:TO:LO 50:05:07:68:03:00:04:de 50:05:07:68:03:08:04:de o @ Ackive (IJ0)  *

Refresh

Marme: fr.20000024FF2cf0b2: 21000024FF2cf0b2-Fo, 500S076503004de0: 5005076303044de0-naa, 60050760009a51d373000.
Runtime Marme: wmhba3:C0:T3:L0

Fibre Channel
Adapter: 20:00:00:24:fF: 2c:F0:b2 21:00:00:24:FF: 2c:F0:bZ2
Target: 50:05:07:68:03:00:4d:e0 50:05:07:68:03:04:4d:e0

Close | Help

Figure 5-59 Select a data store multipath setting

The storage disk is available and ready to use for your VMware ESX server uses Fibre
Channel attachment.

5.3.4 VMware ESX iSCSI attachment

To perform a VMware ESX iSCSI attachment, complete the following steps:

1. Right-click your VMware ESX iSCSI host in the All Hosts view (as shown in Figure 5-60)
and select Properties.

9 Mew Host = Actions = L v

ViMWare_ESXi_iSCSI N - Genetic 1 Yes {3
D]_.| Modify Mappings
Win2Ks_isCsl Generic 1 Mo
[ unmap all volumnes
T Rename
# Delete

lﬁ Properties

Showving 2 hosts | Selecting 1 host

Figure 5-60 Select iISCSI ESX host properties
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2. Brows to the Mapped Volumes tab, as shown in Figure 5-61.

Host Details: YMWare_ESXi_iSCSI

Overview | Mapped Yolumes | Port Definitions

Yolumes Mapped to the Host

SCSID Name Ui Cachingll...
1 ESX_VMFS1 G00:507 60009451 D37800000000000010 0

Showving 1 mapping | Selecting 0 mappings

||:| Show Details |

| Close |

Figure 5-61 iSCSI ESX host properties

3. In the Host Details window, you see that there is one volume that is connected to the ESX
iISCSI host that uses SCSI ID 1. The UID of the volume also is displayed.

Connect to your VMware ESX Server by using the vSphere Client, browse to the
Configuration tab, and select Storage Adapters, as shown in Figure 5-62.

@ 9.174.160.19 - vSphere Client

(=1

File Edt “iew Inwventory Administration Plug-ins Help

E ‘E} Home b gF] Inventory b Bl Inventory

+
8 &
E 9.174.160.19 mcr-host-37.stglab.manchester.uk.ibm.com ¥Mware ESX], 5.1.0, 799733
ey Configuration
Hardware Storage Adapters Add Remove Refresh Rescan Al
Health Status Lziiss [ Type L) I
Frocessors iSCSI Software Adapter
— @ wmhba34 i5Cs1 inn. 1998-01 com. vmware:mer-host-57-75F23555: |
- 2 port SATA IDE Controller (ICH9)
orage
- & o & wmhbal Block SCSI
- @ vmhbat Block 5CSI

» Storage Adapters & vwmhba3z Black 5C5I
Nenoricidpters @ wmhbass Block 5CST
Advanced Settings LSI1064E
Power Management @ vmhbaz Block 5CSI

Software
Details
Licensed Features
Time Configuration vmhba34 Properties...
DHS and Routing Model: ISCSI Software Adapter
i5CSI Name: ign.1998-01 .com,vmware:mecr-hosk-37-75F 23555
Authentication Services 5051 alias:
Virtual Maching Startup/Shutdown Connected Targets: O Devices: 0 Paths: 2
virtual Machine Svwapfile Location
Security Profile ¥iew: |Devices Paths
Host Cache Configuration MName: Runtime Mame | Operational State | LUN | Type Drive Type Transport
Syskem Resource Allocation
Agent ¥M Settings R I m | m
Advanced Settings
9 Tasks | oot |

Figure 5-62 vSphere Client: Storage Adapters
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4. Highlight the iSCSI Software Adapter and click Properties. The iSCSI initiator properties
window opens. Select the Dynamic Discovery tab (as shown in Figure 5-63) and click
Add.

() 1SCSI Initiator {vmhba34) Properties =[]

General ] Mebwork Configuration  Crynamic Discovery | Static Discovery ]
Send Targets

Discover iSCSI kargets dynamically from the Following locations (IPv4, IPvé, host name):

1551 Server Location

O e e

Close Help @

Figure 5-63 iSCSI Initiator properties

5. To add a target, enter the target IP address, as shown in Figure 5-64. The target IP
address is the IP address of a node in the I/O group from which you are mapping the
iSCSI volume. Leave the IP port number at the default value of 3260 and click OK. The
connection between the initiator and target is established.

@ Add Send Target Server
ISCST Server: 10,1010,
Part: F260

Parent:

i Authentication may need to be configured before a session can
= be established with any discovered targets,

CHAP... | |

OF | Cancel | Help |

Figure 5-64 Enter a target IP address

Repeat this step for each IBM Storwize V3500 iSCSI port you want to use for
iISCSI connections.

iSCSI IP addresses: The iSCSI IP addresses are different for the cluster and canister
IP addresses. They were configured in 4.3.2, “Creating iSCSI hosts” on page 164.
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6. After you add all of the required ports, close the iSCSI Initiator properties by clicking
Close, as shown in Figure 5-63 on page 209.

You are prompted to rescan for new storage devices. Confirm the scan by clicking Yes, as
shown in Figure 5-65.

Rescan =

1] E A rescan of the host bus adapter is recommended For this configuration change, Rescan the adapter?
L

es | Mo I

Figure 5-65 Confirm the rescan

7. Go to the storage view that is shown in Figure 5-66 and click Add Storage.

mcr-host-37.stglab.manchester.uk.ibm.com ¥Mware ESXi, 5.1.0, 799733

etk = y kb chines o e Configuration
Hardware view: [Datastores Devices|
Health Status Datastores Refresh  Delete  Add Storage... Rescan All...
Processors Identification - | Device Drive Type Capacity Free | Type | Last Update | Hardware Ao
Memory a ES¥_Internal Local LSILOGIC D...  Mon-35D 227.00 GB 226,05 GB WMFSS 14/11/2012 3:09:258 PM Mot supporte
v Starage
Metworking

Storage Adapters
Metwork Adapters
Advanced Settings
Power Managemenkt

Software [il i | [l]

Licensed Features

Datastore Details Properties...

Time Configuration

DMS and Routing

Authentication Services

Wirbual Machine StartupyShutdown
Wirtual Machine Swapfile Location
Security Profile

Host Cache Configuration

Syskem Resource Allocation
Agent ¥M Settings

Advanced Settings

Figure 5-66 Add Storage menu
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8. The Add Storage wizard opens, as shown in Figure 5-67. Select Disk/LUN and click Next.

@ Add Storage

=Joled
Select Storage Type

Specify if you want to format a new volume or use a shared Folder over the network,

= Disk/LUN Storage Type

* Disk/LUN
Create a datastore on a Fibre Channel, iSCSI, or local SCSI disk, or mount an existing YMFS volume,

" Metwork File System

Choose this option if you want to create a Metwork File System,

_Hi{ Adding a datastore on Fibre Channel or iSCSI will add this datastore to all hosts that have access
to the storage media,

Help | < Back | Mext = I Cancel |

Z
Figure 5-67 Select Disk/LUN menu

The new iSCSI LUN displays. Highlight it and click Next, as shown in Figure 5-68.

@ Add Storage

Select Disk/LUN
Select a LUN to create a datastore or expand the current one
=] DiskLUN Mame, Identifier, Path ID, LUM, Capacity, Expandable or ¥MFS Label c... =
Select Disk/LUN

Marme Path ID LUN - | Drive Type Capaciky

IBM Fibre Channel Disk {naa.60050...  ign.1986-03.com.i... 1 Mon-550 25.00 GE
<] I B

Help | < Back | Mext = I Cancel |
Figure 5-68 Select iSCSI LUN menu
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10.Select a File System Version option. In our example, we selected VMFS-5, as shown in
Figure 5-69.

@Add Storage E]@

File System Yersion
Specify the version of the YMFS for the datastore

=| DiskfLUM File: System Yersion
Select DiskiLUM
Select Disk/LUIMN & VMFS5

File Syst Yersi
B Select this option to enable additional capabilities, such as 2TB+ support,

WMFS-5 is not supported by hosts with an ES¥ version older than 5.0,

" ¥MFS-3
Select this option if the datastore will be accessed by legacy hosts,

Help | < Back | Mext = I Cancel |

|

Figure 5-69 Select File System Version
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11.Review the disk layout and click Next, as shown in Figure 5-70.

Current Disk Layout
‘fou can partition and Format the entire device, all free space, or a single block of free space,

@Add Storage E]@

=] Disk/LUN Review the current disk layout:
Select Disk/LUIMN
File: System Yersion Device
Current Disk Layout 16M Fibre Channel Disk (naa.6...  Mon-350 25,00 GB 25,00 GB 1

Tvmfsjdevices/disksfnaa, 60050760009a51d37500000000000010
GPT

The hard disk is blank.

There is only one layout configuration available, Use the Next button to proceed with the other wizard
pages.

A partition will be created and used

Help | < Back | Mext = I Cancel

4

Figure 5-70 Current Disk Layout

12.Enter a name for the data store and click Next, as shown in Figure 5-71.

Properties
Specify the properties for the datatore

=1 DiskyfLLIN
Select Disk/LUIMN

Enter a datastore name

File Svstem Yersion |iSCSI-Disk|
Current Disk Layout
Properties

@Add Storage E]@

Help | < Back | Mext = I Cancel

Z)

Figure 5-71 Enter a data store name
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13.Select the Maximum available space and click Next, as shown in Figure 5-72.

@Add Storage E]@

Disk /LUN - Formatting
Specify the maximum file size and capacity of the datastore

=] Disk/LUN Caparity
Select Disk/LUIMN
File: Svstem Yersion + Maximum available space
Current Disk Layout ™ Custom space setting

Properties
Formatting 3 GE of 25,00 GBE available space

Help | < Back | Mext = I Cancel |

Figure 5-72 Capacity

4

14.Review your selections and click Finish, as shown in Figure 5-73.

@Add Storage E]@

Ready to Complete
Review the disk layout and click Finish to add storage

# DiskfLUN Disk layout:
Ready to Complete
Device
IBM Fibre Channel Disk {naa.6005...  Mon-550 25.00 GE 1

Tvmfsjdevices/disksfnaa, 60050760009a51d37500000000000010
GPT

Primary Partitions
WMFS {IBM Fibre Channel Disk {naa... 25.00 GE

File system:

Properties
Datastore name: i5CSI-Disk.

Formatting
File system: wimfs-5
Block size: 1 MB

Maxirum file size: 2.00 TB

Help | < Back | Finish I Cancel |

|

Figure 5-73 Finish the wizard
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The process starts to add an iISCSI LUN. This task can take a few minutes. After the tasks
complete, the new data store appears in the storage view, as shown in Figure 5-74.

e A ion Configuration
Hardware ¥iew: |Datastores Devices |
Health Status Datastores Refresh Delete  Add Storage... Rescan All...
Processors Identification . | Device | Crive Type Capacity Free | Type | Last Update | Hardware Acce
Memary a ES¥_Internal Local LSILOGIC D..,  Mon-550 227.00GB 226,05 GE WMFSS 14/11/2012 3:19:43 PM Mok supported
» Storage a i5CSI-Disk. IEM Fibre Channel... Mon-550 24.75 GB 23.83 GB YMFSS 14/11/2012 3:19:43 PM Supported
Metworking
Storage Adapters
Metwork Adapters
Advanced Settings
Power Managernent
Software
Licensed Features
Tirme Configuration [il I | m
DS and Rauting Datastore Details Properties. ..
Authentication Services R .
) ) iSCSI-Disk 24.75GB  Capacity [
Wirbual Machine Startup/Shutdonn Lacation:  jvmfsfvalumes/S0a3b670-0Fe41 260-5354-002 15e4ddcd1 X
Wirtual Machine Swapfile Location Hardware Acceleration:  Supporked 94000 ME [ Used
Security Profile 23.83G8 O Free
Host Cache Configuration
System Resource Allacation
Agent WM Settings
. Path Selection
Advanced Settings ) Propetties Extents
Fixed {¥Mware) . y X
Yolume Label: iSC5LL.. IBM Fibre Channel Disk {naa. .. 25,00 GB
Datastore Mlame:  i5C3L.. Total Formatted Capacity 24.75 GB
Paths i M
[il I [l]
Figure 5-74 New data store available
15.Highlight the new data store and click Properties to open and review the data store
settings, as shown in Figure 5-75.
—
() 1SCSI-Disk Properties
Yolume Properties
General Farmat
Datastore Mame:  iSCSI-Disk Renarne. .. File System: WMFS 5.58
Total Capacity: 24,75 GB ITncrease. .. Mazximurn File Size: 2,00 TB
Block Size: 1 MB
Extents Extent Device
A WIMFS file system can span multiple hard disk partitions, or The extent selected on the left resides on the LUM or physical
extents, to create a single logical volume, disk described below,
Extent | Capaciky | Device
1BM Fibre Channel Disk (naa. 600507600094, .. 25.00 GB | IBM Fibre Channel Disk (naa.60... 25.00 GB
Primary Partitions
1. VMFS 25.00 GB
Refresh | Manage Paths... |
Close I Help |
Figure 5-75 Data store properties
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16.Click Manage Paths, select Round Robin as the multipath policy, as shown in
Figure 5-76. Click Change.

@ IBM Fibre Channel Disk (naa. 6005076000%a81d37800000000000010) Manage Paths
Palicy
Path Selection: @ound Raobin (¥Mware) hd } Change
Storage Array Type: VMW _SATP_SWC
Paths
Runtime Mame Target LUr Status Preferred
wmhba3:CO:TOLL  ign. 1986-03.com.ibm:2145.ibm-storwize-»3500.nodez: 1., 1 & Active (If0)

Refresh

ign. 1998-01 . com, vmware:mcr-host-37-75F23555-00023d000001 ,ign. 1986-03, com.ibm: 2145, ibm-storwize-+3500.nod. .,

Mame:
Rurtime Marme: wmnhbad4:C0: T

i5CS1
Adapter: ign. 1998-01 . com, vmware:mcr-host-37-75F 23555
i3CSI Alias:
Target: ign. 1986-03.com.ibm: 2145, ibm-storwize-v3500,node2

10.10.12.1:3260

Close | Help

Figure 5-76 Change the multipath policy

17.Click Close twice to return to the storage view. The storage disk is now available and
ready to use for your VMware ESX server that uses an iSCSI attachment.
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Storage migration wizard

This chapter describes the easy to follow storage migration wizard. The storage migration
wizard is used to migrate data from older external storage systems to the internal capacity of
the Storwize V3500. Migrating data from older storage systems to the Storwize V3500
storage system provides benefit from more functionality, such as the easy-to-use GUI,
internal virtualization, thin provisioning, and FlashCopy.

This chapter includes the following topics:

» Interoperability and compatibility
» The storage migration wizard
» Storage migration wizard example scenario
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6.1 Interoperability and compatibility

Interoperability is an important consideration when you set up a new storage system in an
environment that contains existing storage infrastructure. In this section, we show how to
check the storage environment, the older storage system, and the IBM Storwize V3500 are
ready for the data migration process.

Important: The Storwize V3500 node canisters require an appropriate optional Host
Interface Card (HIC) to communicate with storage systems that are attached to the same
Fibre Channel SAN.

To ensure system interoperability and compatibility between all elements that are connected
to the SAN fabric, check the proposed configuration with the IBM System Storage
Interoperation Center (SSIC). SSIC can confirm the solution is supported and provides
recommended hardware and software levels.

If a wanted configuration is not listed for support in the SSIC, contact your IBM marketing
representative to request a Request for Price Quotation (RPQ) for your specific configuration.

For more information, see the IBM System Storage Interoperation Center (SSIC) at this
website:

http://www-03.1ibm.com/systems/support/storage/ssic/interoperability.wss

6.2 The storage migration wizard

The Storwize V3500 storage migration wizard simplifies migration. The wizard is one way with
easy to follow panels to guide users through the entire process. The process involves external
virtualization of the older storage system, then an online migration is performed. After data
migration is complete, the older storage system is removed from Storwize V3500 control and
can be retired.

6.2.1 External virtualization capability

218

To migrate data from an older storage system to the internal capacity of the Storwize V3500, it
is necessary to temporarily take advantage of the built-in external virtualization capability. This
capability places external Fibre Channel-connected Logical Units (LUs) under the control of
the Storwize V3500. Control of the external LUs is established by using and following the
storage migration wizard. The built-in external virtualization capability of the Storwize V3500
can be used only for one-way data migration purposes. Any other use of this feature is not
supported. If a permanent external virtualization solution is required, the Storwize V7000,
Storwize V7000 Unified, or SAN Volume Controller should be considered.

Implementing the Storwize V3500


http://www-03.ibm.com/systems/support/storage/ssic/interoperability.wss
http://www-03.ibm.com/systems/support/storage/ssic/interoperability.wss

6.2.2 Overview of the storage migration wizard

An overview of the storage migration wizard process includes the following considerations:

>

The older storage systems divide storage into many Small Computer System Interface
(SCSI) logical units (LUs) that are presented on the Fibre Channel SAN to hosts.

I/O to the LUs is stopped and changes are made to the storage system LUs mappings and
to the SAN fabric zoning so that the original LUs are presented directly to the Storwize
V3500. The Storwize V3500 discovers the external LUs as unmanaged MDisks.

The unmanaged MDisks are then imported to the Storwize V3500 as image mode MDisks
and placed into storage pool named MigrationPool_8192. This storage pool is now a
logical container for the SAN-attached LUs.

Image mode volumes are created from MigrationPool_8192. Each volume has a one to
one mapping with an image mode MDisk. From a data perspective, the image mode
volume represents the SAN-attached LUs exactly as it was before the import operation.
The image mode volume is on the same physical drives of the older storage system with
the data remaining unchanged. The Storwize V3500 is simply presenting active images of
the SAN-attached LUs.

The hosts have the older storage system multipath device driver that is removed and then
are configured for Storwize V3500 attachment. Further zoning changes are made for
host-to-V3500 SAN connections. The Storwize V3500 hosts are defined with WWPNs and
the volumes are mapped. After the volumes are mapped, the hosts discover the Storwize
V3500 volumes through a host rescan device or reboot operation.

Storwize V3500 volume mirror operations are then initiated. The image mode volumes are
mirrored to generic volumes. The generic volumes are from user nominated internal
storage pools. The mirrors are online migration tasks, which means a defined host can
access and use the volumes during the mirror synchronization process.

After the mirror operations are complete, the migrations are finalized by user. The
finalization process is seamless and it removes the volume mirror relationships and the
image mode volumes. The older storage system LUs are now migrated and the Storwize
V3500 LUs control to that old LUs can be removed.

6.2.3 Storage migration wizard tasks

The storage migration wizard is designed for the easy and nondisruptive migration of data
from an older storage system to the internal capacity of the Storwize V3500.

This section describes the following storage migration wizard tasks:

YVVYVYYVYVYVYVYVYYY

Avoiding data loss

Accessing the storage migration wizard
Step 1: Before you begin

Step 2: Prepare environment for migration
Step 3: Map storage

Step 4: Migrating MDisks

Step 5: Configure hosts

Step 6: Map volumes to hosts

Step 7: Select storage pool

Step 8: Finish the storage migration wizard
Finalize migrated volumes
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Avoiding data loss

The risk of losing data when the storage migration wizard is used correctly is low. However, it
is prudent to avoid potential data loss by creating a backup of all the data that is stored on the
hosts, the older storage systems, and the Storwize V3500 before the wizard is used.

Accessing the storage migration wizard

Select System Migration in the Pools menu to open the System Migration panel. The
System Migration panel provides access to the storage migration wizard and displays
migration progress information, as shown in Figure 6-1.

TBM Storwize V3700

Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Home > Overview ¥

= Suggested Tasks ¥

=
-8

0 Fibre Channel
Hosts.

{internal Storage ), \‘i__‘l

(MDisks by Pools p)
((System Migration p)

0 iSCSI Hosts

". Overview

@ watch e-Learning: Overview
Welcome!
The diagram represents all of the objects that need to be configured. To learn more about each object, click the icon in the

diagram. For some objects, e-Learning modules include a tutorial of the steps that are required to complete the task. To
configure these abjects, either select the associated task from Suggested Tasks ar use the icons in the left navigation.

} Visit the Information Center

(fliocatetobyies I IO O b)) EFETTS —C S et
Figure 6-1 Pools menu

Click Start New Migration and the storage migration wizard starts, as shown in Figure 6-2.

Welcome, superuser Logout | Help
B o tems founa
=
H
&
e
T
[ ST I X —") ) EESEE ) — e

Figure 6-2 System migration panel
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Step 1: Before you begin

Follow step 1 of the storage migration wizard in which the restrictions and prerequisites are
described. Read and select each restrictions and prerequisite that applies to the planned
migration, as shown in Figure 6-3.

Storage Migration Wizard Step 1 of8 X

Before You Begin
This wizard migrates one or more volumes on external storage to this system.

— 9
EY

Attention: To avoid data loss, back up all the data stored on your external
storage before using the wizard.

The following types of hosts cannot be migrated using this wizard because additicnal
steps are required.

.4 I am not migrating clustered hosts, including clusters of WMWare hosts and VIOS.

4 I am not migrating SAN boot images.

Prerequisites

.4 This system iz cabled intoc the SAN of the external storage I want to migrate.

4 VMWare ESX hosts are set to allow volume copies to be recognized, or I am not
using WYMWare ESX hosts.

b Learn mcre

@) watch e-Learning: Migrste Storsge

| Next >r“.L) | Cancel |

Figure 6-3 Step 1 of the storage migration wizard, with all options selected

Restrictions
Confirm that the following restrictions apply:

» | am not using the storage migration wizard to migrate cluster hosts, including cluster of
VMware hosts and VIOS.

» | am not using the storage migration wizard to migrate SAN Boot images.

If the restrictions boxes cannot be selected, the migration must be performed outside of this
wizard because more steps are required. For more information about this topic, see the IBM
Storwize V3500 Information Center at this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp

The VMware ESX Storage vMotion feature might be an alternative for migrating VMware
clusters. For more information, see this website:

http://www.vmware.com/products/vmotion/overview.html
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Prerequisites
Confirm that the following prerequisites apply:

» Make sure that the Storwize V3500, older storage system, and hosts, and Fibre Channel

ports are physically connected to the SAN fabrics.

» If there are VMware ESX hosts involved in the data migration, make sure the VMware ESX
hosts are set to allow volume copies to be recognized. For more information, see the

VMware ESX product documentation at this website:

http://www.vmware.com/support/pubs/vsphere-esxi-vcenter-server-pubs.html?

If all boxes can be selected, click Next to continue. In all other cases, Next cannot be selected
and the data must be migrated without use of this wizard. Figure 6-3 on page 221 shows step
1 of the storage migration wizard with all restrictions satisfied and prerequisites met.

Step 2: Prepare environment for migration

Follow step 2 of the storage migration wizard carefully. When all of the required tasks are
complete, click Next to continue. Figure 6-4 shows the Prepare Environment for Migration

panel.

Storage Migration Wizard Step 2o0f8 X

When

[ R

6.

Prepare Environment for Migration

you have completed these steps, click Mext to proceed.

Stop host operations, or stop all I/0 to volumes that you are migrating.

Remaove zones between the hosts and the storage system from which you
are migrating.

Update yvour host device drivers, including your multipath driver and
configure them for attachment to this system.

Create a storage system zone between the storage system being
migrated and this system, and host zones for the hosts being migrated.

Create a host or host group in the external storage system with the
WWPNs for this system. Attention: If the external storage system does
not allow you to restrict volume access to specific hosts, all volumes on the
system must be migrated.

Configure the storage system for use with this system.

p Learn more

| < Back | | Next = | | Cancel |

Figure 6-4 Prepare Environment for Migration panel
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Step 3: Map storage

Follow step 3 of the storage migration wizard and click Next to continue. Record all of the
details carefully because the information can be used later. Table 6-1 shows and example
table that can be used to records information that relates to older storage system LUs.

Table 6-1 Example table for recording external LU information

LU Name Controller Array SCSIID | Host Name Capacity
MCRPRDW2K801 | DS3400_01 | Array_01 | O MCRPRDW2K8 | 50 GB
MCRPRDW2K802 | DS3400_01 | Array_01 | 1 MCRPRDW2K8 | 200 GB
MCRPRDLNXO01 DS3400_01 | Array 02 | O MCRPRDLNX 100 GB
MCRPRDLNX02 DS3400_01 | Array 02 | 1 MCRPRDLNX 300 GB

SCSI ID: Record the SCSI ID of the LUs to which the host is originally mapped. Some
operating systems do not support changing the SCSI ID during the migration.

Table 6-2 shows an example table that can be used to record host information.

Table 6-2 Example table for recording host information

Host Name/ Adapter / Slot / Port | WWPN HBA HBA Operating | V3500
LU Names F/W Device System Multipath
Driver S/W
MCRPRDW2K8 | QLE2562/2/1 21000024FF2D0OBES8 | 2.10 9.1.9.25 W2K8 R2 | SDDDSM
SP1 2.4.3.1-2
MCRPRDW2K8 | QLE2562/2/2 21000024FF2D0OBE9 | 2.10 9.1.9.25 W2K8 R2 | SSDDSM
SP1 2.43.1-2
MCRPRDLNX LP10000/0/1 10000000C1234A56 | 2.72a2 | 8.2.0.63.3p | RHEL5 Device
Mapper
MCRPRDLNX LP10000/1 /1 10000000C6789A01 | 2.72a2 | 8.2.0.63.3p | RHEL5 Device
Mapper
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Figure 6-5 on page 224 shows the Map Storage panel.

Storage Migration Wizard Step Fof 8 X

Map Storage

When vou have completed these steps, click Next to map storage to yvour system.

1. Create a list of all external storage system volumes that are being
migrated.

2. Record the hosts that use each volume.
3. Record the WWPNs associated with each host.

4, Unmap all volumes being migrated from the hosts in the storage system,
and map them to the host or host group vou created when preparing your
environment. Attention: If the external storage system does not allow you
to restrict volume access to specific hosts, all volumes on the system must
be migrated.

5. Record the storage system LUN used to map each volume to this system.

p Learn mcre

| = Back | | Mext = | | Cancel |

Figure 6-5 Map storage panel
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The Storwize V3500 runs the Discover Devices task, as shown in Figure 6-6. After the task
completes successfully, click Close to continue.

Discover Devices

The task completed.
| 100%

» Details

%]
%]

Discovering devices. .. 10:

[ %]
%]
h

Funning command: 10:
svctask detectmdisk

Checking for discowvery completion, try 1 of 10 10:22 FEl
Bunning command: 10:22 FEl
svcinfo ladiscoverystatus -delim | =
Discovery process complete. Synchronizing memory cache. 10:22 Eb 1

[ %]
[ ]
=]

Synchronizing memory cache. 10:

;]
;%]

The task iz 100% complete. 10:

[ %]
[ %]

The tesk completed. 10:

| Cloze | Cancel

Figure 6-6 Discover Devices task

Step 4: Migrate MDisks

Follow step 4 of the storage migration wizard and select the MDisks that you want to migrate.
Click Next to continue. Figure 6-7 shows the migrating MDisks panel.

Storage Migration Wizard Step 4 of 8 X

Double-click an MDisk for more detailed information. Select the MDisks you want to migrate, and click Next to
start the import.

3 Detect MDisks All System Storage Lo
Hame Status Capacity Storage System LUN

mdisk11 Onling S0.00 GB controlier! 0000000000000001
mdisk12 Online 200.00 GB controller 0000000000000000

Showing 2 MDizks Selecting 1 MDizsk

| = Back | | Next }-ﬂ'j | Cancel |

Figure 6-7 Migrating MDisks panel
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MDisk selection: Select the MDisks that are applicable only to the current migration plan.
After the migration is in progress after step 8, another migration plan can be started to
migrate any remaining MDisks.

The Storwize V3500 runs the import MDisks task. After the task completes successfully, click
Close to continue. Figure 6-8 shows the result of the import MDisks task.

Import MDisks

The task completed.

[ 100%
» Details
Creating image-mode volume from MDisk mdiskll. 10:23 Eb
Checking for name collisiocns. .. 10:23 Eb
PRunning command: 10:23 Eb

avctask mkvdisk -icgrp ic grpl -mdisk mdiskll -mdiskgre
MigrationPocl 8132 -name controllerl 0000000000000001 -syncrate S0
—vitype image

Image-mode volume crested, ID 13.

Synchronizing memory cache.

The tzsk is 100% complete.

The tzsk completed.

| Cloze | Cancel

Figure 6-8 Import MDisks task
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Step 5: Configure hosts

Follow step 5 of the storage migration wizard. Select or configure new hosts as required and
then click Next to continue. Figure 6-9 shows the configure hosts panel.

Storage Migration Wizard Step 5o0f8 X

Configure Hosts

Before yvou beqgin, install drivers on host systems and ensure hosts are zoned and connected to this system.
Create any hosts as needed below.

¥ Mew Host = Actions + L v
Hame atus Host Type # of Poris Host Mappings
VMWare ESXi_FC r.?J Online Generic 2 ez {3

Win2Ka_FC Online Generic 2 Mo

Showing 2 hozstz | Selecting 1 host

< Back | Next = | | Cancel |

Figure 6-9 Configure hosts panel

Note: It is not mandatory to select the hosts now. Host selection occurs in step 6. However,
you might want to cross-check the hosts that have data to be migrated by highlighting them
in the list before you click Next.
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Step 6: Map volumes to hosts
Follow step 6 of the storage migration wizard. Select the newly migrated volume and click
Map to Host, as shown in Figure 6-10.

Storage Migration Wizard Step6of 8 X

Map Volumes to Hosts

Map your hosts to newly migrated volumes by selecting a volume and clicking Map to Host. After the mapping completes, scan for new
devices on the hosts to verify the mappings.

|D]_| Map topHast i= Actions ¥ 'y

controllert _000000000000.. £0.00 GB S0050780008481037800000000000012 Ho mdigk11 0000000000000001

Showing 1 volume | Selecting 1 velume (50.00 GB)

| < Back | | Next = | | cancel ‘

Figure 6-10 Map volumes to hosts panel

The image mode volumes are listed. The names of the image mode volumes are assigned
automatically by the Storwize V3500 storage system. The names can be changed to reflect
something more meaningful to the user. Select the volume and click Rename in the Actions

drop-down menu.

Names: Image volume names must begin with a letter. The name can be a maximum of 63
characters. Valid characters are uppercase letters (A-Z), lowercase letters (a-z), digits (O -
9), underscore (_), period (.), hyphen (-), and space. The names must not begin or end
with a space.

A Host drop-down menu is displayed, as shown in Figure 6-11. Select the wanted host and
the Modify Host Mappings panel opens.

Modify Host Mappings

Host: |-- Choose a host -—-| =

-- Choose a host —
WMWare_ES¥i_FC

Win2K8_FC It
k)

Figure 6-11 Host drop-down menu

HE Map volumes | g Apply | [ Cancel |
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The MDisks that were highlighted in step 6 are shown in yellow highlights in the Modify Host
Mappings panel. The yellow highlighting means that the volumes are not yet mapped to the

host. Click Edit SCSI ID and modify the volumes as required, which should reflect the same
SCSI ID recorded in Step 3. Click Map Volumes. Figure 6-12 shows the modify host mapping

Showing 13 velumes | Selecting 0 volumes

panel.

Modify Host Mappings x

Host: [winzke_Fc| « |

Unmapped Volumes Volumes Mapped to the Host

» Map R Edit5cs1 1D € Unmap L v

Volume 2 200.00 GB 600507 21D37 o controller!_ ... B00507 81037 12
Volume 3 200.00 GB &0050 81037 >
Volume 4 200.00 GB 600507 81037 4
Volume 5 200.00 GB 600507 81037
Volume 6 200.00 GB 600507 81037 <

Showing 1 mapping | Selecting 0 mappings

|§n Map Volumeaﬂj[nﬁkpply | | Cancel |

Figure 6-12 Modify hosts mappings panel

The Storwize V3500 runs the Modify Mappings task, as shown in Figure 6-13. After the task
is completed successfully, the volume is mapped to the host. Click Close to continue.

Modify Mappings

The task completed.

100%

- Details

The tzsk has started.
Creating the mapping
host WinlE2 FC
Funning command:

gvctask mEkvdiskhostmap -force -hest 0 -acsi 0 13
The tesk is 100% complete.

Synchronizing memory cache.

The task completed.

I
I
[ ST )

for wolume controllerl 0000000000000001 to

[
i
(%]
¥
B

I
I
[ ST I ¥

| Cloze | Cancel

Figure 6-13 Modify mappings tasks
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The Map Volumes to Hosts panel is displayed again. Verify that newly migrated volumes now
have Yes in the Host Mappings column. Click Next to continue. Figure 6-14 shows the Map
Volume to Hosts panel with Yes in the Host Mappings column.

Storage Migration Wizard Step 6 of 8 X
Map Volumes to Hosts
Map your hosts to newly migrated volumes by selecting a volume and clicking Map to Host. After the mapping completes, scan for new
devices on the hosts to verify the mappings.
h_-| Map to Host i= Actions ¥ L v
Ca UID ost I VIDis |
controller1_000000000000... 50.00 GB §0050760009451037500000000000012 Yes i mdizgk11 0000000000000001
Showing 1 velume | Selecting 1 velume (50.00 GB)
| = Back | | Next = | | Cancel |

Figure 6-14 Map volumes to hosts panel displaying “yes” in the host mappings column

Scan for new devices on the hosts to verify the mapping. The disks are now displayed as IBM
2145 Multi-Path disk devices. This disk device type is common for the IBM Storwize disk
family and the IBM SAN Volume Controller.

Step 7: Select storage pool

Follow step 7 of the storage migration wizard. Select an internal storage pool and then click
Next to continue. The destination storage pool of the data migration is an internal storage
pool of the Storwize V3500.

Ensure that there is enough space in the selected storage pool to accommodate the migrated
volume. The migration task runs in the background and results in a copy of the data that is
placed on the MDisks in the selected storage pool. The process uses the volume mirroring
function that is included with the Storwize V3500. When the process is complete, the volumes
have pointers to the new copy that is on the selected internal storage pool and on the older
storage system.
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Figure 6-15 shows the select storage pool panel.

Storage Migration Wizard Step 7 of 8 X

Select Storage Pool (optional)

Select the storage pool to migrate the imported volumes into. If vou do not select a storage pool, no data will
be migrated. Use the Migration panel in the management GUI to continue the migration at a later time.

I‘% - FiLer
Wame — [S@lus  [FreeCapacly |Capacly
BRONZE POOL B onine 71178 81478 ~
GOLD POOL 3 onine 1.06 TB 1.08 TH
NewPool B onine 27T100GB  271.00 GB
Pocli P2 Oniine 0 bytes 0 bytes
Pool2 B onine 144 TH 14578
Pool3 % onine 1.05 TH 1.06 TB [s]

Figure 6-15 Select a storage pool panel

The Storwize V3500 runs the Start Migration task, as shown in Figure 6-16. After the task is
completed successfully, click Close to continue.

Start Migration

The task completed.

[ 100%
» Details
The task has started. 10:31 BM
Funning command: 13:31 BM

gvctask addvdiskcopy -mdiskgrpe 3 13

Synchronizing memory cache. 10:31 EM
The tesk is 100% complete. 10:31 EM
The tazsk completed. 10:31 BM

Figure 6-16 Start Migration task
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Step 8: Finish the storage migration wizard
Follow step 8 of the storage migration wizard and click Finish, as shown in Figure 6-17.

Step Bof8 X

=

The data migration has begun. After it is completed use the finalize action in the
Migration panegl of the management GUI to remove the image-mode volume copies.

Then unzone and remove the original storage system.
= Back | | Finisnl-|_ll-r

Storage Migration Wizard

&0

Figure 6-17 Step 8 of 8 of the storage migration wizard

The end of the storage migration wizard is not the end of the data migration process. The data
migration is in progress. A percentage indication of the migration progress is displayed in the
System Migration panel, as shown in Figure 6-18.

I =P Start New Migration

i= Actions ¥

controller1_000000000...

arge atus 0
GOLD POOL EJ Onling 1% B0050760009481027

Figure 6-18 Storage Migration panel with a migration in progress
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Finalize migrated volumes

When the migration completes, select the Migration and right-click Finalize. Verify the volume
names and the number of migrations and click OK. The image mode volumes are deleted and
the associated image mode MDisks from the migration storage pool are removed. The status
of those image mode MDisks is then unmanaged. When the finalization completes, the data
migration to the IBM Storwize V3500 is done. Remove zoning and retire the older storage

system.
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6.3 Storage migration wizard example scenario

This section describes an example scenario that provides some details that relate to the
attachment and verification tasks that are associated with running the storage migration
wizard.

6.3.1 Storage migration wizard example scenario description

The example scenario shows the introduction of a Storwize V3500 to an environment that
contains an existing storage infrastructure, which includes a SAN fabric, a Windows 2008
host, and an IBM DS3400 storage system.

The Windows 2008 host has existing data on the disks of an IBM DS3400 storage system.
That data must be migrated to the internal storage of the Storwize V3500. The Windows 2008
host has a dual port QLogic Host Bus Adapter (HBA) type QLE2562. Each of the Fibre
Channel switches is of type IBM 2498-24B. There are two host disks to be migrated: devices
Disk 1 and Disk 2. Figure 6-19 shows the Windows 2008 Disk management panel. The two
disks feature defined volumes. The volume labels are Migration 1 (G: drive) and Migration 2
(H: drive).

-
__sDisk 0 _____________________! __________=
Basic System Reserved {c)

149.01 GB 100 ME MTFS 148,91 GB NTFS

Cnline Healthy (System, Active, Primary Partition) Heakhy (Boot, Page File, Crash Dump, Primary Partition)

_sDisk 1 I
Biasic Migration 1 (G:)

50,00 GB 50,00 GBNTFS

Cnling Healthy (Primary Partition)

Disk 2 1
Basic Migration 2 {H:)

100.00 GB 100.00 GB NTFS

Online Healthy (Primary Partition)

—sCD-ROM D
DD (D)

Mo Media

B Unallocated ] Primary partition

Figure 6-19 Windows 2008 disk management panel
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The two disks to be migrated are on the IBM DS3400 storage system. Therefore, the disk
properties display the disk device type as an IBM1726-4xx FAStT disk device. To show this
disk attribute, right-click the disk to open the menu and then select Properties, as shown in
Figure 6-20.

L_=Disk 0

Basic System Reseryed (1))

149,01 GB 100 MB MTFS 145.91 GB NTFS

Online Healthy {System, Active, Primary Partition) Healthy {Boot, Page File, Crash Dump, Primary Partition)

|

L=Disk 1

Basic Minrakinn 2 {F

100.00 GB Mew Spanned Yolume. ..

Onling few Striped Yolume .
Mew Mirrared Yolame, .

 aDisk 4 flew RATD-S Yolume. .,

50.00 GB
online Convert bo GRT Djsk o

Basic Convert bo Dynamic Disk. ..

Offline

L_sDisk 5
Basic
200.00 GB

Help
Orling

-
B Unallocated ] Primary partition ﬂ

Figure 6-20 Display properties of disk before migration

After the disk properties panel is opened, the General tab shows the disk device type, as
shown in Figure 6-21.

IBM 1726-4xx FASET Multi-Path Disk Device Properties

General |F'D|icies| Volumesl MFIO I Driver I Detailsl

|Br 1726-dmx FASIT Multi-Path Disk Device

E
Dievice ype: Drizk, drives
b anufacturer: [Standard disk drives)
Location: Part[4] Bus 0, Target 1D 0, LUN 2
i~ Device statug
IThis device iz working properly. ;I

ak. I Cahicel

Figure 6-21 Window 2008 disk properties - general tab

Perform this task on all disks before the migration and then the same check can be done after
the disks are presented from the Storwize V3500. If after the Storwize V3500 mapping and
host rescan the disk device definitions are changed to IBM 2145 Multi-Path disk device, it
confirms that the disks are under Storwize V3500 control.
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Example scenario Fibre Channel cabling layout

Figure 6-22 shows the example scenario Fibre Channel cabling layout. The host, IBM
DS3400, and Storwize V3500 are cabled into a dual SAN fabric configuration. The connection
method that is shown can provide improved availability through fabric and path redundancy. It
also can provide improved performance through workload balancing.

STORWIZE V3500
Node Canister = LEFT Panel ID = 01-1 Node Canister = RIGHT Panel ID = 01-2
HOST
FC Ports: FC Ports: Window 2008
X X Q "X XK X

[
1 !
FC1 FC2 FCA1 FC2
FC Ports: FC Ports:
\ COMNTROLLER A _// k CONTROLLER B //,
DS3400

Figure 6-22 Example scenario Fibre Channel cabling layout

6.3.2 Using the storage migration wizard for example scenario

The following section provides an overview of the storage migration tasks that are performed
when the storage migration wizard is used for the example scenario. A more detailed
perspective is provided to assist users that require more information.

Overview of storage migration wizard tasks for example scenario
The following steps provide an overview of the wizard tasks for our example scenario:

1. Search IBM System Storage Interoperation Center (SSIC) for scenario compatibility.
Back up all data that is associated with the host, DS3400, and Storwize V3500.
Start New Migration to open the wizard on the Storwize V3500.

Follow step 1 of the wizard before you begin.

ok~ 0D

Follow step 2 of the wizard prepare environment for migration, including the following
steps:

a. Stop host operations or stop all I/O to volumes that you are migrating.

b. Remove zones between the hosts and the storage system from which you are
migrating. Remove Host-to-DS3400 zones on SAN

c. Update your host device drivers, including your multipath driver and configure them for
attachment to this system. Complete the steps in 4.2.1, “Windows 2008 (R2):
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Preparing for FC attachment” on page 143 to prepare the host to connect to Storwize
V3500 that uses Fibre Channel.

Pay attention to the following tasks:

¢ Make sure that the latest OS service pack and test fixes are applied to your
Microsoft server.

e Use the latest firmware and driver levels on your host system.

¢ Install HBA or HBAs on the Windows server by using the latest BIOS and drivers.
e Connect the FC Host Adapter ports to the switches.

* Configure the switches (zoning).

e Configure the HBA for hosts that are running Windows.

e Set the Windows time-out value.

¢ Install the SDDDSM multipath module.

d. Create a storage system zone between the storage system that is migrated and this
system, and host zones for the hosts that are migrated.

Pay attention to the following tasks:

Locate the World Wide Port Numbers (WWPNSs) for Host.
Locate WWPNSs for IBM DS3400

Locate WWPNSs for Storwize V3500

Define port aliases definitions on SAN.

Add V3500-t0-DS3400 zones on SAN.

Add Host-to-V3500 zones on SAN.

e. Create a host or host group in the external storage system with the WWPNSs for this
system.

Important: If you cannot restrict volume access to specific hosts by using the
external storage system, all volumes on the system must be migrated.

Add Storwize V3500 host group on DS3400.
f. Configure the storage system for use with this system.

Follow the IBM Storwize V3500 Version 6.4.1 Information Center for DS3400
configuration recommendations.

6. Follow step 3 of the wizard to map storage, including the following steps:
a. Create a list of all external storage system volumes that are being migrated.
Create DS3400 LU table.
b. Record the hosts that use each volume.
Create Host table.
c. Record the WWPNs associated with each host.
Add WWPNs to Host table.

d. Unmap all volumes that are migrated from the hosts in the storage system and map
them to the host or host group that you created when you prepared your environment.

Important: If you cannot restrict volume access to specific hosts by using the
external storage system, all volumes on the system must be migrated.
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Move LUs from Host to Storwize V3500 Host Group on DS3400.
e. Record the storage system LUN that is used to map each volume to this system.
Update DS3400 LU table.

7. Follow step 4 of the wizard to migrate MDisks. Select discovered MDisk on Storwize
V3500.

8. In step 5 of the wizard, configure hosts by completing the following steps:

a. Create Host on Storwize V3500.
b. Select Host on Storwize V3500.

9. In step 6 of the wizard, map volumes to hosts by completing the following steps:

a. Map volumes to Host on Storwize V3500.
b. Verify disk device type is now 2145 on Host.
c. SDDDSM datapath query commands on Host.

10.In step 7 of the wizard, select storage pool. Select internal storage pool on Storwize
V3500.

11.Finish the storage migration wizard
12.Finalize the migrated volumes.

Detailed view of the storage migration wizard for the example scenario
The following steps provide an overview of the wizard tasks for our example scenario:

1. Search IBM System Storage Interoperation Center (SSIC) for scenario compatibility.
2. Back up all data that is associated with the host, DS3400, and Storwize V3500.
3. Start New Migration to open the wizard on the Storwize V3500, as shown in Figure 6-23.

IBM-Storwize-V3700 > Pools > System Migration ¥

3 Stant New pigration | (= Actions v
el I st I I

[Volume iz

I Mo tems found

Figure 6-23 Start new migration
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4. Follow step 1 of the storage migration wizard and check all of the restrictions and
prerequisites, Figure 6-24. Click Next to continue.

Storage Migration Wizard Step 1 of8 X

Before You Begin

This wizard migrates one or more volumes on external storage to this system.

P

—
\

Attention: To avoid data loss, back up all the data stored on your external
storage before using the wizard.

Restrictions

The following types of hosts cannot be migrated using this wizard becausze additional
steps are required.

.4 I am not migrating clustered hosts, including clusters of WMWare hosts and VICS.

.4 I am not migrating S&N boot images.

Frereguisites

.4 This system is cabled into the S&N of the external storage I want to migrate.

o WMWare ESX hosts are set to allow volume copies to be recognized, or I am not
using WMWare ESX hosts.

p Learn mcre

ﬁ Watch e-Learning: Migrste Storsgs

| Mext :=-\|].|.. | Cancel |

Figure 6-24 Storage migration wizard: Step 1
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5. Follow step 2 of the storage migration wizard step 2, as shown in Figure 6-25. Complete
all the steps to before you continue.

Storage Migration Wizard Step 2of8 X

B =

When yvou have completed these steps, click Mext to proceed.

.

p Learn mcre

Prepare Environment for Migration

-
A=
!—

Stop host operations, or stop all /0 to volumes that vou are migrating.

Remove zones between the hosts and the storage system from which you
are migrating.

Update yvour host device drivers, including vour multipath driver and
configure them for attachment to this system.

Create a storage system zone between the storage system being
migrated and this system, and host zones for the hosts being migrated.

Create a host or host group in the external storage system with the
WWPNs for this system. Attention: If the external storage system does
not allow you to restrict volume access to specific hosts, all volumes on the
system must be migrated.

Configure the storage system for use with this system.

| < Back | | Mext = | | Cancel |

Figure 6-25 Storage migration wizard: Step 2

Pay attention to the following tasks:

a. Stop host operations or stop all I/O to volumes that you are migrating.

b. Remove zones between the hosts and the storage system from which you are
migrating.

c. Update your host device drivers, including your multipath driver and configure them for
attachment to this system. Update your host device drivers (including your multipath
driver) and configure them for attachment to this system. Complete the steps in 4.2.1,
“Windows 2008 (R2): Preparing for FC attachment” on page 143 to prepare the host to
connect to Storwize V3500 by using Fibre Channel.

Pay attention to the following tasks:

Make sure that the latest OS service pack and test fixes are applied to your
Microsoft server.

Use the latest firmware and driver levels on your host system.
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Install HBA or HBAs on the Windows server that use the latest BIOS and drivers.
Connect the FC Host Adapter ports to the switches.

Configure the switches (zoning).

Configure the HBA for hosts that is running Windows.

Set the Windows timeout value.

Install the multipath module.

d. Create a storage system zone between the storage system that is migrated and this
system, and host zones for the hosts that is migrated.

To perform this step, locate the WWPNs of the host, IBM DS3400, and Storwize
V3500, then create an alias for each port to simplify the zone creation steps.

Important: A WWPN is the World Wide Port Name. It is a unique identifier for each
Fibre Channel port that is presented to the SAN fabric.

Locating the HBA WWPNs on the Windows 2008 host

Refer to the original IBM DS3400 Host definition to locate the WWPNSs of the host’s dual port
QLE2562 Host Bus Adapter (HBA). To perform this task, open the IBM DS3400 Storage
Manager and click the Modify tab, as shown in Figure 6-26. Select Edit Host Topology to
show the host definitions.

Hosts

| surmmary| £ comners

Modify Storage Subsystem Configuration

@ Edit Host Topolo
&% Vigw anl "Jdit the collection of hosts, host elements, and host groups that are configured for the storage subsystem

Edtt Host to-Logical Orive Mappings.
Move host-to-logical drive mappings from one host to another or remove mappings.

:}n Tno\s]l@ Support

@ Mnmfyi

Figure 6-26 IBM DS3400 modify tab: Edit Host Topology

Figure 6-27 shows the IBM DS3400 storage manager host definition and the associated

WWPNSs.

.

- F] [l Host waxa_FC
-BS HBA Host Port 1 (21:00:00:24:ff:2d:0b:e8)

- HBA Host Port 2 (21:00:00:24:ff:2d:0b:e9)

Figure 6-27 IBM DS3400 host definition

Record the WWPNSs for alias, zoning, and the Storwize V3500 New Host task.

Important: Alternatively, the QLogic SAN Surfer application for the QLogic HBAs or the
SAN fabric switch reports can be used to locate the host's WWPNs.
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Locating the controller WWPNSs on the IBM DS3400

The IBM DS3400 Storage Manager can provide the controller WWPNSs through the Storage
Subsystem Profile. Open the IBM DS3400 Storage Manager and click Support, and select
View Storage Subsystem Profile. Figure 6-28 shows the IBM DS3400 Storage Manager

Support tab.

{ SummawIﬁ Conﬁgure] a Mod\fyl !}ﬂ Tools

Storage Subsystem Support

|_@ Support

Troubleshooting and maintenance

gﬁ Recover from Faiure
Recover from failures whenever critical events occur on the storage subsystem using step-by-step recovery guru procedures

!:‘:a Gather Support Information

that you can send it to a technical support representative for problem resolution

% View Storage Subsystem Frofie
View a detailed descmma Ef all components and properties of the storage subsystem.

{iesal  Download Firmware
Download controller firmware, controller NVSRAW, drive firmware, and environmental (ESM) card firmware.

‘% Wanage Controlers

(0%, Advanced Support Tasks
Do ot use thiese tasks unless instructed to do so by @ technical support representative.

Savealli about (such as profile and event log information) to a fike cither manually or automatically after criical events so

Place controllers online or offine when instructed to do so by the recovery guru or redistribute logical drives to return them to preferred controllers.

Figure 6-28 IBM Storage Manager: View storage subsystem profile

Click the Controllers tab to show the WWPNSs for each controller. Figure 6-29 shows the IBM

Ds3400 storage manager storage subsystem profile.

Storage Subsystem Profile

a Logical Drives Q Drives ‘= Drive Channels ﬂ'£ Endlosures

E Summary ! Controllers

Mappings

% Arrays

B

Host interiface: Fibre
1
Not applicable/0sFFFEFFEFE
0/0XEF
0x011000
5
v
World-wide port i
World-wide node i
( I >
Find: |migrat v
Results: [ Save As... ] [ Close | [ Help ]

Figure 6-29 IBM DS3400 storage manager: Storage subsystem profile: controller WWPNs
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Locating node canister WWPNs on the Storwize V3500

To locate the WWPNSs for the Storwize V3500 node canisters, expand the control enclosure
section and select the Canister from the System Details panel. Scroll down to Ports to see
the associated WWPNs. Figure 6-30 shows the Storwize V3500 System Details panel with
the WWPNs shown for IBM-Storwize-V3500 — Enclosure 1 — Canister 1.

IBM-Storwize-V3700 > Monitoring > System Details +

@ Refresh Redundancy
Configuration Node Yes
Failover Partner Node node2
= Canisters ISCsSI
@= Canister 1 iSCSI Name (IQN)

&5 Canist - ign.1986-03.com.ibm:2145_ ibm-storwize—v3T700.nodel
anister 2

+| [B Power Supply Units iSCSI Alias -

Failover iSCSI Name
ign . 1986-03.com.ibm:2145 . ibm-—storwize—v3T700.node2

+| B Canisters Failover iSCSI Alias —

i @ Fower Supply Units iSCSI Failover Active No
¥ Ports
+| == Canisters WWPHN Status Speed Type
+ [ Power Supply Units S0050768031004DE Active 8Gb Fibre Channel
50050768030C04DE Active 3Gb Fibre Channel
50050758030804DE Active 2Ghk Fibre Channel
+| =2 Canisters
. 50050753030404DE Active 3Gb Fibre Channel
+| [B Power Supply Units
@ En ]
@ Adapters
+| =3 Canisters LOCSEean Configured Detected valid
+| [B Power Supply Units
1 Four port 8Gb/s FC Four port 8Gb/s FC o
adapter adapter res

Figure 6-30 Storwize V3500 node canister WWPNSs information

WWPN: The WWPN is made up of eight bytes (two digits per byte). In Figure 6-30, the
third last byte in the listed WWPNSs are 10, 0C, 08, and 04. They are the differing bytes for
each WWPN only. Also, the last two bytes in the listed example of 04DE are unique for
each node canister. Noticing these types of patterns can help when zoning or
troubleshooting SAN issues.
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Example scenario Storwize V3500 and IBM DS3400 WWPN diagram

Each port on the Storwize V3500 and IBM DS3400 has a unique and persistent WWPN. This
configuration means that if an HA (Host Adapter) in the storage system is replaced, the new
HA presents the same WWPNs as the old HA. This configuration means that if you
understand the WWPN of a port, you can match it to the storage system and the Fibre
Channel port. Figure 6-31 shows the relationship between the device WWPNs and the Fibre
Channel ports for the Storwize V3500 and the IBM DS3400 that are used in the example
scenario.

STORWIZE V3500
@de Canister = LEFT Panel ID = 01) Node Canister = RIGHT Panel ID = 03
WWPN = 50:05:07:68:03:(YY):.04:DE WWPN = 50:05:07:68:03:(YY):4D:E0
AN T
FC Ports:
1 3 4
FABRIC A ABRIC B
3
FC1 FC2 FC1 FC2
FC Ports: FC Ports:
WWPN = 20:{‘%’}:00:,40:58:75: DD:0E WWPN = 20:{%}:00:,0.0:58:75: DD:0E
\ CONTROLLER A CONTROLLER B /
DS3400

Figure 6-31 Example scenario Storwize V3500 and IBM DS3400 WWPN location diagram

Zoning: Define aliases on the SAN fabrics

Now that the WWPNSs for Storwize V3500, IBM DS3400, and Windows 2008 host are located,
you can define the WWPN aliases on the SAN fabrics for the Storwize V3500. You also can
create aliases for the DS3400 and Windows 2008 host if necessary. Aliases can simplify the
zone creation process. Create an alias name for each interface, then add the WWPN.

Aliases can contain the FC Switch Port to which the device is attached, or the attached
device’s WWPN. In this example scenario, WWPN-based zoning is used instead of
port-based zoning. Either method can be used; however, it is best not to intermix the methods
and keep the zoning configuration consistent throughout the fabric.
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When WWPN-based zoning is used, be mindful that when host HBA cards are replaced,
there can be occasions when a new HBA card contains new WWPNSs. As a result, the
previously defined aliases must be modified to match the new card. This situation is not the
case for IBM Storage Systems because they use persistent WWPNs, which means that the
WWPNSs remain unchanged after an HA card replacement.

See Figure 6-31 on page 243 for the following alias definitions:

Storwize V3500 ports connected to SAN Fabric A:
alias= V3500 Canister Left Portl wwpn= 50:05:07:68:03:04:04:DE
alias= V3500 Canister Left Port3 wwpn= 50:05:07:68:03:0C:04:DE
alias= V3500 Canister Right Portl wwpn= 50:05:07:68:03:04:4D:EQ
alias= V3500 Canister Right Port3 wwpn= 50:05:07:68:03:0C:4D:EQ
Storwize V3500 ports connected to SAN Fabric B:
alias= V3500 Canister Left Port2 wwpn= 50:05:07:68:03:08:04:DE
alias= V3500 Canister Left Port4 wwpn= 50:05:07:68:03:10:04:DE
alias= V3500 Canister Right Port2 wwpn= 50:05:07:68:03:08:4D:EQ
alias= V3500 Canister Right Port4 wwpn= 50:05:07:68:03:10:4D:EQ
IBM DS3400 ports connected to SAN Fabric A:
alias= DS3400 CTRLA_FC1l wwpn= 20:26:00:A0:B8:75:DD:0E
alias= DS3400 _CTRLB_FC1l wwpn= 20:27:00:A0:B8:75:DD:0E
IBM DS3400 ports connected to SAN Fabric B:
alias= DS3400 CTRLA_FC2 wwpn= 20:36:00:A0:
alias= DS3400 CTRLB_FC2 wwpn= 20:37:00:A0:
Window 2008 HBA port connected to SAN Fabric A:
alias= W2K8 HOST P2 wwpn= 21:00:00:24:FF:2D:0B:E9
Window 2008 HBA port connected to SAN Fabric B:
alias= W2K8 HOST P1 wwpn= 21:00:00:24:FF:2D:0B:E8

5:DD:0E

B8:7
B8:75:DD:0E

Zoning: Define the V3500-to-DS3400 zones on the SAN fabrics

Define the V3500-t0-DS3400 zones on the SAN fabrics. The best way to zone
DS3400-t0-V3500 connections is to ensure that the IBM DS3400 controllers are not in the
same zone. The zoning configuration that is provided shows the two zones per fabric that are
necessary to ensure that the IBM DS3400 controllers are not in the same zone. Also, all
Storwize V3500 node canisters must detect the same ports on IBM DS3400 storage system.

See to Figure 6-31 on page 243 and the previously defined SAN aliases for the following
zones definitions:

FABRIC A

Zone name= ALL_V3500_to_DS3400_CTRLA_FC1:
DS3400 CTRLA_FC1
V3500 Canister Left Portl
V3500 Canister_Left Port3
V3500 _Canister_Right_Portl
V3500 Canister Right Port3

Zone name= ALL_V3500_to_DS3400_CTRLB_FC1:
DS3400 CTRLB_FC1
V3500 Canister Left Portl
V3500 Canister_Left Port3
V3500 _Canister_Right_Portl
V3500 Canister Right Port3

FABRIC B

Zone name= ALL_V3500_to_DS3400_CTRLA_FC2:
DS3400 CTRLA FC2
V3500 Canister_Left Port2
V3500 Canister Left Port4
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V3500_Canister_Right_Port2
V3500_Canister_Right_Port4
Zone name= ALL_V3500_to_DS3400_CTRLB_FC2:
DS3400_CTRLB_FC2
V3500_Canister_Left_Port2
V3500_Canister_Left_Port4
V3500_Canister_Right_Port2
V3500_Canister_Right_Port4

Zoning: Define the Host-to-V3500 zones on the SAN fabrics

Define the Host-t0o-V3500 zones on each of the SAN fabrics. Zone each Host HBA port with
one port from each node canister. This configuration provides four paths to the Windows 2008
host. SDDDSM is optimized to use four paths. See Figure 6-22 on page 235 and the
previously defined SAN aliases for the following host zone definitions:

FABRIC A

Zone name= W2K8_HOST_P2_to_V3500_Portls:
W2K8_HOST_P2
V3500 _Canister_Left_Portl
V3500 _Canister_Right_Portl

FABRIC B

Zone name= W2K8_HOST_P1_to_V3500_Port2s:
W2K8_HOST_P1
V3500_Canister_Left_Port2
V3500_Canister_Right_Port2

Important: The configuration of an intra-cluster zone (V3500-to-V3500) on each fabric is
recommended. Place all Storwize V3500 port aliases from each node canister into the one

zone on each of the fabrics. This provides further resilience by providing another
communication path between each of the node canisters.

Create a host or host group in the external storage system with the WWPNSs for this system.

Important: If you cannot restrict volume access to specific hosts by using the external
storage system, all volumes on the system must be migrated.

To complete this step, an IBM DS3400 Host Group is defined for the Storwize V3500, which
contains two hosts. Each host is a node canister of the Storwize V3500.
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Creating an IBM DS3400 Host Group

To define a new Host Group for the Storwize V3500 by using the DS3400 Storage Manager,
click the Configure tab and select Create Host Group to open the Create Host Group panel,
as shown in Figure 6-32.

[ Summary Eﬁ Configure @ Modifyl !?ﬂ Tools]@ Support

Configure Storage Subsystem

Hosts

@] Configure Host Access (Automatic’
Specify which automatically discovered hosts should access logical drives on the storage subsystem. Complete this task before mapping logical drives to
hosts, and anytime you connect new hosts to the storage subsystem.

E Configure Host Access (Manual
Configure access to the storage subsystem for hosts that could not be discovered automatically.

@ Create HostiGrou
Create a h roup if you want multiple hosts to share access to the same logical drives.

Create Host-to-Logical Drive Mappings
Map hosts to logical drives to grant access to logical drives after configuring hosts and creating logical drives automatically.

Figure 6-32 IBM DS3400 Configure tab: Create Host Group

By using the IBM DS3400 Storage Manager, create a Host Group named Storwize_V3500,
as shown in Figure 6-33.

e
Configure

[ Summary @ Modifylt?ﬂ Toolsl @ Support

Configure > Create Host Group

@ Create Host Group View Frequently Asked Questions
Enter new host group name (30 characters maximum):

Storwize_V3700

Select hosts to add: Hosts in group:

Figure 6-33 IBM DS3400 Create Host Group panel
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Creating IBM DS3400 hosts

By using the IBM DS3400 Storage Manager, create a Host for each node canister of the
Storwize V3500. To define a new Host by using the DS3400 Storage Manager, click the
Configure tab and select Configure Host-Access (Manual) to open the Configure Host
Access panel. Figure 6-34 shows the IBM DS3400 Configure tab.

] i . - -
[ Summary ﬁ Configure & Modify] Qjﬂ Tools] :@ Support

Configure Storage Subsystem

Hosts

== :
HE Configure Host Access (Automatic

= Specify which automatically dizcovered hosts should access logical drives on the storage subsystem. Complete this task before mapping logical drives to
hosts, and anytime you connect new hosts to the storage subsystem

B Confiqure HostyAccess (Manual
Configure ac to the storage subsystem for hosts that could not be discovered automatically.

Create Host Group

Create a host group if you want multiple hosts to share access to the same logical drives.

Create Host-to-L ogical Drive Mappings
Map hosts to logical drives to grant access to logical drives after configuring hosts and creating logical drives automatically.

Figure 6-34 IBM DS3400 Storage Manger configure tab: Create host

Provide a name for the host and ensure that the selected host type is IBM TS SAN VCE. The
name of the host should be easily recognizable, such as: Storwize_V3500_Canister_Left and
Storwize_V3500_Canister_Right. Click Next to continue. Figure 6-35 shows the IBM DS3400
Configure Host Access (Manual) panel.

— prey -
Summary 2# Configure & Modify] Qjﬂ Tools] @ Support

Configure > Configure Host Access (Manual)

B Configure Host Access (Manual) - Specity Host Name and Host Type View Frequently Asked Questions

When you define a host manually, it will be made available to the storage subsystem for logical drive mapping. You do not need to use the configure host access task for hosts that are defined manually.

Enter host name (30 characters max):
Storwize_V3700_Canister_Left

Select host type (operating system):
18M TS SAN VCE ™

=

Figure 6-35 IBM DS3400 Storage Manager Configure tab: Configure host
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The node canister's WWPNs are automatically discovered and must be matched to the
canister’s host definition. Select each of the four WWPNs for the node canister and then click
Add >. The selected WWPN move to the right side of the panel. Figure 6-36 shows the IBM
DS3400 Specify HBA Host Ports panel.

e
Configure

[ Summary @ Modifyl{ﬂ Toolsl @ Support

Configure > Configure Host Access (Manual)

E Configure Host Access (Manual) - Specity HBA Host Ports

View Frequently Asked Questions
Mext, you must match the spedfic HBA host ports (one or more) to the particular host that you are defining. If you don't see a particular host port, refresh the listing or define a new one yourself,

Known HBA host ports: Selected HBA host port identifiers/alizses:

E50050?58031004de Alias Identifier
50050768030804de
50050768030c04de
50050768030404de s

50050768030c4de0
5005076803104ded
5005076803044de0
5005076803084de0

Figure 6-36 IBM DS3400 Specify HBA Host Ports
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Click Edit to open the Edit HBA Host Port panel, as shown in Figure 6-37.

[ Summary ;ﬁ Configure & Modifyl{ﬂ Tools] @ Support

Configure > Configure Host Access (Manual)

E Configure Host Access (Manual) - Specify HBA Host Ports View Frequently Asked Questions

MNext, you must match the spedific HBA host ports (one or more) to the particular host that you are defining. If you don't see a particular host port, refresh the listing or define a new one yourself.

Known HBA host ports: Selected HBA host port identifiers faliases:

50050768030c4de0 LAIias Identifier

5005076803104de0 torwize_V3700_Canister_Left0 50050768030404de

5005076803044de0 Add Storwize_V3700_Canister_Left1 5005076803 1004de

5005076803084de0 Storwize_V3700_Canister_L eft2 50050768030c04de
Storwize_V3700_Canister_Left3 50050768030804de

[ <Back ][ Mext> |[ cancel |

Figure 6-37 IBM DS3400 storage manager specify HBA host ports: edit alias

Figure 6-38 shows the Edit HBA Host Port panel. Enter a meaningful aliases for each of the
WWPNSs, such as V3500_Canister_Left_P1.

B Edit HBA Host Port

Mote: You can only change an identifier if you originally
entered it manually.

HBA host port identifier (16 characters max):

Alias (required - 30 characters max):
V3700_Canister_Left P1

[DthlCancell

Figure 6-38 IBM DS3400 edit HBA host port panel
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After the four ports for the node canister with the meaningful aliases are added to the node
canister host definition, click Next to continue. Figure 6-39 shows the node canister WWPNs
that were added to the host definition on the IBM DS3400 Specify HBA Host Ports panel.

sl 7 - =

Summary @ Configure a Modifyl l‘jﬁ Toolsl\ Support
Configure > Configure Host Access (Manual)

a Configure Host Access (Manual) - Specity HBA Host Ports View Frequently Asked Questions
MNext, you must match the spedific HBA host ports (one or more) to the particular host that you are defining. If you don't see a particular host port, refresh the listing or define a new one yourself.
Known HBA host ports: Selected HBA host port identifiersaliases:
50050768030c4de Alias Identifier
5005076803104de0 V3700_Canister_Left P1 50050758030404de
5005076803044de0 V3700_Canister_Left P2 50050758030804de
5005076803084de0 Y V3700_Canister_Left_P3 50050758030c04de

V3700_Canister_Left_p4 5005076803 1004de
[ < Back ] l MNext > % [ Cancel

Figure 6-39 IBM DS3400 Specify HBA Host Ports

Select Yes to allow the host to share access with other hosts for the same logical drives.
Ensure that the existing Host Group is selected and shows the previously defined
Storwize_V3500 host group. Select Next to continue.
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Figure 6-40 shows the IBM DS3400 Specify Host Group panel.

[ Summary Eﬁ Configure & Modifyl*"n Tools]@ Support

Configure > Configure Host Access (Manual)

E Configure Host Access (Manual) - Specify Host Group

view Frequently Asked Questions
(7 No: This host will NOT share access to the same logical drives with other hosts.

(]
(%) Yes: This host will share access to the same logical drives with other hosts.

(O Enter new host group name (30 characters maximum):

(%) Select existing host group:
Storvize v3700 v |
Hosts assodated with host group:

Host Name

Host Type (05)

[ < Back ] [ Mext = %[ Cancel
Figure 6-40 IBM DS3400 Specify Host Group panel

3|
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A summary panel of the defined host and its associated host group is displayed. Cross-check
and confirm the host definition summary, and then select Finish. Figure 6-41 shows the IBM
DS3400 Confirm Host Definition panel.

f— el L A
[ Summary 2& Configure & Modifyl tfﬂ Tools[ @ Support

Configure > Configure Host Access (Manual)

B Configure Host Access (Manual) - Confirm Host Definition View Frequently Asked Questions

The host will be ceated as shown below if you proceed.

Host definition:
Host name: Storwize V3T700_Canister Left
Host type: IBM TS5 54N VCE
HBA host port identifier/alias: 50050']"68030404deJ’V3700_Canister_Left_Pl
HBA host port identifier/alias: 50050']"68030804deJ’V3700_Canister_Left_P2
HBA host port identifier/alias: 50050768030c04de/V3T700_Canister Left P3
HBA host port identifier/alias: 50050']"68031004deJ’V3700_Canister_Left_P4
Associated host group: Storwize_ w3700

[ < Back ]| Einish%EH Cancel

Figure 6-41 IBM DS3400 Confirm Host Definition

A host definition must be created for the other node canister. The host definition must be
associated to the Host Group Storwize_V3500. To configure the other node canister,
complete the steps that are described in “Creating IBM DS3400 hosts” on page 247.
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The node canister Host definitions are logically contained in the Storwize_V3500 Host Group.
After both node canister hosts are created, confirm the host group configuration by reviewing
the IBM DS3400 host topology tree. To access the host topology tree, use the IBM DS3400
storage manage and click the Modify tab and select Edit Host Topology, as shown in
Figure 6-42.

p— = = )
[ Summaw]ﬁ Configure & Modify Qfﬂ Tools]@ Support

Modify Storage Subsystem Configuration

Hosts

Edit Hustﬂ udguluﬂ
% View al it the collection of hosts, host elements, and host groups that are configured for the storage subsystem.

% Edit Host-to-L ogical Drive Mappings
Move host-to-logical drive mappings from one host to another or remove mappings.

Figure 6-42 IBM DS3400 Modify tab: Edit Host Topology

Figure 6-43 shows the host topology of the defined Storwize_V3500 Host Group with both of
the created node canister hosts, as seen through the DS3400 Storage Manager software.

Host topology:

=" _:r:_| [ J Host Group Storwize_v3700

— E Host Storwize_V3700_Canister_Left

----- 8 HEA Host Port V3700 _Canister_Left_P1 (50:05:07:68:03:04:04:de)

-! HBEA Host Port V3700_Canister_Left_P2 (50:05:07:68:03:08:04:de)

! HBA Host Port V3700_Canister_Left_P3 (50:05:07:68:03:0c:04:de)

----- I HEA Host Port V3700 _Canister_Left P4 (50:05:07:68:03: 10:04:de)

- = [ Host Storwize_v3700_Canister_Right

-! HBA Host Port V3700_Canister_Right_P1 (50:05:07:68:03:04:4d:e0)

----- S HBA Host Port V3700 _Canister_Right P2 (50:05:07:68:03:08: 4d:e0)

-! HBA Host Port V3700_Canister Right_P3 (50:05:07:68:03:0c:4d:e0)

----- 8 HEA Host Port V3700 _Canister_Right_P4 (50:05:07:68:03: 10:4d:e0)

Figure 6-43 IBM DS3400 host group definition for the Storwize V3500

Configure the storage system for use with this system.

Follow the IBM Storwize V3500 Version 6.4.1 Information Center for DS3400 configuration
recommendations that are found at this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp?topic=%2Fcom.ibm.sto
rwize.V3500.641.doc%2Fsvc_configdiskcontrollersovr_22n9uf.htm]
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Now that the environment is prepared, return to step 2 of the storage migration wizard and
click Next to continue, as shown in Figure 6-44.

Storage Migration Wizard Step 2 of8 X

Prepare Environment for Migration

When you have completed these steps, click Mext to proceed.

1. Stop host operations, or stop all I/ O to volumes that you are migrating.

2. Remove zones between the hosts and the storage system from which you
are migrating.

2. Update vour host device drivers, including yvour multipath driver and
configure them for attachment to this system.

4, Create 3 storage system zone between the storage system being
migrated and this system, and host zones for the hosts being migrated.

5. Create a host or host group in the external storage system with the
WWPNs for this system. Attention: If the external storage system does
not allow vou to restrict volume access to specific hosts, all volumes on the
system must be migrated.

5. Configure the storage system for use with this system.

p Learn more

|. < Back | | Mext }J},],) | Cancel |
| )| ! | |

Figure 6-44 Step 2 of the storage migration wizard
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Follow step 3 of the storage migration wizard and map the storage, as shown in Figure 6-45.

Storage Migration Wizard Step 3 of 8 X

Map Storage

B =

When you have completed theze steps, click Next to map storage to your system.

1. Create a list of all external storage system volumes that are being
migrated.

2. Record the hosts that use each volume.
3. Record the WWPNs associated with each host.

4, Unmap all volumes being migrated from the hosts in the storage system,
and map them to the host or host group you created when preparing vour
environment. Attention: If the external storage svstem does not allow vou
to restrict volume access to specific hosts, all volumes on the system must
be migrated.

5. Record the storage system LUN used to map each volume to this system.

p Learn mcre

| < Back | | Mext = | | Cancel |

Figure 6-45 Step 3 of the storage migration wizard

Create a list of all external storage system volumes that are migrated. Record the hosts that
use each volume.

Table 6-3 shows a list of the IBM DS3400 logical units that are migrated and the host that
uses them.

Table 6-3 IBM DS3400 logical units that are migrated and hosted

LU Name Controller | Array SCSIID Host Name Capacity
Migration_1 DS3400 Array 1 0 W2K8_FC 50 GB
Migration_2 DS3400 Array 3 1 W2K8_FC 100 GB

Record the WWPNSs that are associated with each host.
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The WWPNSs associated to the host can be seen in Table 6-4. It is also recommended to
record the HBA firmware, HBA device driver version, adapter information, OS, and V3500
multi-path software version, if possible.

Table 6-4 WWPNs associated with host

Host Name Adapter/Slot/Port WWPNs HBA | HBA Operating V3500
F/W Device | System Multipath
Driver S/W
W2K8_FC QLE2562/2/1 21000024FF2D0OBES8 | 2.10 9.1.9.25 | W2K8 R2 SP1 | SDDDSM
2.4.3.1-2
QLE2562/2/2 21000024FF2D0OBE9

Unmap all volumes that are migrated from the hosts in the storage system, Map them to the
host or host group that you created when you were preparing your environment.

Important: If you cannot restrict volume access to specific hosts by using the external
storage system, all volumes on the system must be migrated.

Change IBM DS3400 LU mappings

The LUs that are migrated are presented from the IBM DS3400 to the Windows 2008 host
because a mapping definition that was configured on the IBM DS3400. To modify the
mapping definition so that the LUs are accessible only by the Storwize V3500 Host Group, a
modify mapping operation must be completed. To modify the mapping on the IBM DS3400,
click the Modify tab and select Edit Host-to-Logical Drive Mappings. Figure 6-46 shows
the IBM DS3400 Storage Manager Modify tab.

Hosts

= o - - =
[ Summawliﬁ Configure a Modify l‘_r gToolsll Support

Modify Storage Subsystem Configuration

|=l, Edit Host Topolo
2:“’

View and edit the collection of hosts, host elements, and host groups that are configured for the storage subsystem.

; ii Edit Host-to-Logical Drive Mappings
5 Move host-to-logical dri appings from one host to another or remove mappings.

Figure 6-46 IBM DS3400 storage manager modify tab

The IBM DS3400 logical drives are accessible by the Windows 2008 host. Figure 6-47 shows
the IBM DS3400 logical drives mapping information before the change.

Logical Drive Mame Accessible By LuM Logical Drive Capadty
[B5 Migration_1 Host W2K8_FC 0 50 GB
[56) Migration_2 Host W2K8_FC 1 100 GB

Figure 6-47 IBM DS3400 Logical drives mapping information before changes

To modify the mapping definition so that the LUs are accessible only by the Storwize V3500
Host Group, select Change... to open the Change Mapping panel and modify the mapping.

256 Implementing the Storwize V3500




This step ensures that the LU is inaccessible from the Windows 2008 Host. Figure 6-48
shows the Change... selection in Modify Mapping panel of the DS3400.

Logical Drive Name
5 Migration_1
Eﬁ Migration_2

Accessible By

Host W28 FC

Host W2K8_FC

LuN

V]
1

Logical Drive Capadty
50 GB
100 GB

Change... [

Remave

Figure 6-48 IBM DS3400 Modify Mapping panel: Change mapping

Select Host Group Storewize_V7000 in the menu and ensure that the Logical Unit Number
(LUN) remains the same. Record the LUN number for later reference. Figure 6-49 shows the
IBM DS3400 Change Mapping panel.

Logical Drive Mame Accessible By LUN Logical Drive Capadty
55 Migration_1 Host W2K8_FC 0 50GB
|5 Miaration_2 Host W2K8_FC 1 100GB

% Change Mapping

Logical Drive name: Migration_1
Host group or host:
Host Group Storwize_V3700 w

Logical unit number {LUN) {0 to 31):

0w

N

Figure 6-49 IBM DS3400 Change Mapping panel

Confirm the mapping change by selecting Yes. Figure 6-50 shows the Change Mapping
confirmation panel.

&= Change Mapping

(] You are about to change a data logical drive mapping. Stop any

. host applications assodated with this logical drive and unmount the
logical drive if applicable to your operating system before
proceeding.

After the change is complete, use the appropriate procedures
(such as the hot_add or other method, and the SMdevices utility)
to register the logical drive on your host.

IMPORTANT: If you are changing the LUN assignment for this data
logical drive, make sure you perform the above steps before
attempting to re-map this LUN to another data logical drive.

Are you sure you want to change the mapping?

Figure 6-50 Change Mapping confirmation panel
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Repeat the steps that are described in “” on page 256 for each of the LUs that are migrated.
Confirm that the Accessible By column now reflects the mapping changes. Figure 6-51 shows
both logical drives are now accessible by Host Group Storwize_V3500.

Summawi‘ﬁ Configure ﬁ Modify Qﬂ Toolsl @ Support
Modify > Edit Host-to-Logical Drive Mappings
% Edit Host-to-Logical Drive Mappings View Frequently Asked Questions

Mote: Before changing a mapping, you should stop any host applications assodated with the logical drive and unmount the logical drive (if applicable to your operating system).

Logical Drive Name Accessible By LUM Logical Drive Capadty
[ Migration_1 Host Group Storwize_V3700 0 50 GB
[5 Migration_2 Host Group Storwize_V3700 1 100 GB Remove

Figure 6-51 iBM DS3400 storage manager modify panel: edit host-to-logical drive mappings

Record the storage system LUN that is used to map each volume to this system.

The LUNs that are used to map the logical drives remained unchanged and can be found in
Table 6-3 on page 255. Now that step 3 of the storage migration wizard is complete, click
Next to show the Detect MDisks running task. Figure 6-52 shows step 3 of the storage
migration wizard.

Storage Migration Wizard Step 3 of 8 X

Map Storage

When you have completed theze steps, click Mext to map storage to vour =ystem.

1. Create 3 list of all external storage system volumes that are being
migrated.

2. Record the hosts that use each volume.

3. Record the WWPMs associated with each host.

4. Unmap all volumes being migrated from the hosts in the storage system,
and map them to the host or host group you created when preparing your
environment. Attention: If the external storage system does not allow yvou
to restrict volume access to specific hosts, all volumes on the system must
be migrated.

5. Record the storage system LUN used to map each volume to this system.

p Learn more

|. < Back | | Mext }ﬁ.,.,) | Cancel |
| n ! | |

Figure 6-52 Shows step 3 of the storage migration wizard
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After the Discover Devices running task is complete, select Close to show step 4 of the
storage migration wizard. Figure 6-53 shows the Discover Devices panel.

Discover Devices

2 The task completed.

| 100%

- Details

Discovering devices. .. 11:11 AM|a
Bunning command: 11:11 AM
avctask detectmdisk

Checking for discovery completion, try 1 of 10 11:11
Funning command: 11:11 AM
avocinfe ladiscoverystatus -delim |

Discovery process complete. Synchronizing memory cache. 11:11 AM

Synchronizing memory cache. 11:11 2AM

The tesk is 100% complete. 11:-11

The task completed. 11:11 Abk

Cancel

Figure 6-53 Discover devices panel

Follow step 4 of the storage migration wizard, as shown in Figure 6-54. The MDisk name is
allocated depending on the order of device discovery; mdiskO in this case is LUN 1 and
mdisk1 is LUN 0. There is an opportunity to change the MDisk names to something more
meaningful to the user in later steps.

Storage Migration Wizard Step 4 of 8 X

Couble-click an MDisk for more detailed information. Select the MDisks you want to migrate, and click Next to
start the import.

#{3 Detect MDisks All System Storage L -
Hame Status Capacity Storage System LUH

madiskd Onling 100.00 GB controller0 oooooooo00000001
madisk1 Online 50.00 GB controllerd 0000000000000000

Showing 2 MDizsks Selecting 0 MDizks

| < Back | Next = Cancel |

Figure 6-54 Step 4 of the storage migration wizard
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Select the discovered MDisks and click Next to show the Import MDisks running task panel.
Figure 6-55 shows step 4 of the storage migration wizard with the MDisks selected.

Storage Migration Wizard Step 4 of 8 X

Double-click an MDisk for more detailed information. Select the MDisks yvou want to migrate, and click Next to
start the import.

A3 Detect MDisks All System Storage| ~ |0 w | Filter
Name Status Capacity Storage System LUN

mdisk0 Online 100.00 GB conirollerd 0000000000000001
mdisk1 Online 50.00 GB controllerd 0000000000000000

Showing 2 MDizks Selecting 2 MDisks:

= Back | | Mext }4]],7] Cancel |

Figure 6-55 Step 4 of the storage migration wizard: Selecting MDisk to be migrated

After the Import MDisks running task is complete, select Close to open step 5 of the storage
migration wizard. Figure 6-53 shows the Import MDisks panel.

Import MDisks

The task completed.
[ 100%

» Cetalls

Creating image-mode wvolume from MDisk mdiskO. 11:1

Checking for name collisions. .. 11:1

Lo SR S

Bunning command: 11:1
svctask mkvdisk -icgrp ioc grpld -mdisk mdisk0 -mdiskgrp
ligraticenPeocl 8132 -name contrellerd 0000000000000001 -syncrate 80
—vtype image

o

Image-mode wolume created, ID 3. 11:14 2

Lo

Synchronizing memory cache. 11:1
The tzsk iz 100% complete. 11:1
The tesk completed. 11:1

Figure 6-56 Import MDisks panel
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Follow step 5 of the storage migration wizard step 5 entitled Configure Hosts, as shown in
Figure 6-57. The Windows 2008 host is not yet defined in the Storwize V3500. Select New
Host to open the create host panel.

Storage Migration Wizard Step 5 of 8 X

Configure Hosts

Before you begin, install drivers on host systems and ensure hosts are zoned and connected to this system.
Create the any hosts as needed below.

Kl new Hostﬁ i= Actions w @, « |rFilter

Hame Status Host Type #of Ports | Host Mappmgs
ExtraHost [ online Generic z Yes W3

Showing 1 host | Selecting 0 hosts

< Back [Next::] [Can-oel]

Figure 6-57 Step 5 of the storage migration wizard: Create host

Chapter 6. Storage migration wizard 261



262

Enter host a host name and select the earlier recorded WWPNs from the Fibre Channel ports
drop-down menu. Select Add Port to List for each WWPN. Figure 6-58 shows the Create
Host panel.

Create Host x

Host Name (optional): W2K8_FC

Fibre Channel Ports

|' |v| &3 Add Port to List | [ Resean |
21000024FF2DOBES @_
21000024FF2D0OBES 1

You have not added any WWPNs yet.

Adwvanced Settings
Host Type
@ Generic (default)
HE/ U
OpenvM3s
TRPGS

|. Advanced | % Create Host | Cancel |

Figure 6-58 Storwize V3500 create host panel: Select WWPNs

Implementing the Storwize V3500



After all of the port definitions are added, click Create Host to open the Create Host running
task. Figure 6-59 shows the Create Host panel with both of the required port definitions listed.

Create Host

Fibre Channel Ports

Host Name (optional): W2K8_FC

| - | | & Add Port to List | ['Rescan |

Port Definitions
21000024FF2D0BES

21000024FF2D0BES

Advanced Settings
Host Type
@ Generic (default)
HE/UX
CpenyMS
TRPGS

|. Advanced

|'{n Create Hostj) | Cancel |

Figure 6-59 Create host panel: Both port definitions listed
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After the Create Host running task is complete, select Close to open step 5 of the storage
migration wizard again. Figure 6-60 the Create Host running task panel.

Create Host

& The task completed.

| 100%

- Details

The tesk hes started. 11:1

Creating the host WZEE_FC 11:1

Funning command: 11:1
gvctask mkheost —-force -hbawwpn 21000024FFZ00BES:21000024FF200BER —name
W2KE_FC -type generic

The host (ID 1) was successfully created. 11:1

Synchronizing memory cache. 11:1

The tesk is 100% complete. 11:1

The task completed. 11:-1 M

| Cloze | Cancel

Figure 6-60 Create Host running task panel

From step 5 of the storage migration wizard, select the host that was just configured and click
Next to open step 6 of the storage migration wizard. Figure 6-61 shows the host was selected
in step 5.

Storage Migration Wizard Step 50f 8 X

Configure Hosts

Before you begin, install drivers on host systems and ensure hosts are zoned and connected to this system.
Create the any hosts as needed below.

4 New Host IS Actions = @, w |Filter
Hame Status Host Type #ofPorts | Host Mappings

ExtraHost Onling Generic z ez {3

Vi2K8_FC Online Generic 2z Mo

Showing 2 hosts | Selecting 1 host

< Back | | Next >Jb | cancel |

Figure 6-61 Step 5 storage migration wizard: Select host

264 Implementing the Storwize V3500




Important: It is not mandatory to select the hosts now. The actual selection of the hosts
occurs in the next step. However, cross-check the hosts that have data that must be
migrated by highlighting them in the list before you click Next.

Follow step 6 of the storage migration wizard step 6 entitied Map Volumes to Hosts. Rename
the MDisks to reflect something more meaningful. Right-click the MDisk and select Rename
to open the Rename Volume panel, as shown in Figure 6-62.

Storage Migration Wizard Step 6 of 8 X

Map Volumes to Hosts

Map your hosts to newly migrated volumes by selecting a volume and clicking Map to Host. After the mapping completes, scan for new
devices on the hosts to verify the mappings.

HE Map to Host  i= Actions ¥
17 Rename {b

controllerd_0 5 volume Copy Actions #

controllerd_ EI Properties

0000000000000000
0000000000000001

0.00 GB S0050760005A81037800000000000024 Mo mdizk1
0.00GB S00507E0008A81D37 5 Mo mdizk0

| [2]

[< H il
Showing 2 volumes | Selecting 1 volume (50.00 GB)

|. < Back | | Next = | | Cancel |

Figure 6-62 Step 6 of the storage migration wizard

The name that is automatically given to the image mode volume includes the controller and
the LUN information. Use this information to determine an appropriate name for the volume.
After the new name is entered, click Rename from the Rename Volume panel to open the
rename running task, as shown in Figure 6-63. Rename both volumes.

Rename Volume

“New Mame

controllerd_0000000000000000 | Migration_1 |

| Reset | ||t| Rename | | Cancel |

Figure 6-63 Rename Volume panel
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After the final rename running task is complete, click Close to open step 6 of the storage
migration wizard again. Figure 6-64 shows the Rename Volume running task panel.

Rename Volume

The tazk completed.

| 100%

* Cetails
The tesk hes started. 11:23 Rl
Checking for name collisions. .. 11:23 Al
The task iz 0% complete. 11:23 Al
Renaming Volume controller0_ 0000000000000000 to Migration 1 11:23 &b
Bunning command: 11:23 &b
avctask chvdisk -name Migration 1 1
Synchronizing memory cache. 11:23 Al
The tazsk iz 100% complete. 11:23 Al
The tazsk completed. 11:23 Al

| Cloze Cancel

Figure 6-64 Rename Volume running task

From step 6 of the storage migration wizard, highlight the two MDisks and select Map to Host
to open the Modify Host Mappings panel, as shown in Figure 6-65.

Storage Migration Wizard Step 6 of8 X

Map Volumes to Hosts

Map your hosts to newly migrated volumes by selecting a volume and clicking Map to Host. After the mapping completes, scan for new
devices on the hosts to verify the mappings.

W Map to Host‘_] i Actions ¥ & v [Fite

Hame Capacity U Host Mappings MNDisk Hame Storage System LI
Migration_1 50.00 GB &0050760008A81037800000000000024 No mdisk1 0000000000000000
Migration_2 100.00 GB 600507 SAB1D37 S No mdisk0 0000000000000001

[( I 1l | [>]

Showing 2 volumes | Selecting 2 volumes (150.00 GB)

‘: < Back | | Next > | | Cancel |

Figure 6-65 Step 6 storage migration wizard: Renamed MDisks highlighted for mapping
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Select the host from the menu on the Modify Host Mappings panel. The rest of the Modify
Host Mappings opens. Figure 6-66 shows the Modify Host Mappings panel.

Modify Host Mappings

Host: |-- Choose a host ---| =

-- Choose a host ---
ExtraHost
W2KS_FC

Fn Map Volumes Fn Apply | Cancel |

Figure 6-66 Modify Host Mappings panel

The MDisks that were highlighted in step 6 of the wizard are shown in yellow in the Modify

Host Mappings panel. The yellow highlighting means that the volumes are not yet mapped to
the host. Now is the time to edit the SCSI ID, if required. In this case, it is not necessary. Click
Map Volumes to open the Modify Mappings running task. Figure 6-67 shows the Modify Host

Mappings panel.

Modify Host Mappings

X
Host: wW2Ke_FC
Unmapped Volumes Volumes Mapped to the Host
P Map hd Edit ScS1 1D € Unmap 4 v
Capacit D SCSIID D
newwvolumecopy Fn 1.00 GB 600507 81037 19 0 Migration_1 500507 231D37 4
Vol2 BD 512.00 MB 500507 81037 13 1 Migration_2 500507 81037
Vol2_1 512.00 MB 500507 81037 3
Vol3 25.00 GB 600507 81037 10
vold 1.00 GB 600507 81037 17
Showing 5 velumes | Selecting 0 volumes Showing 2 Selecting 0
|§|] Map Volumeaﬂ,}[ﬂ]ﬁ\pply | | Cancel |
Figure 6-67 Modify Host Mappings panel
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After the Modify Mappings running task is complete, select Close to show step 6 of the
storage migration wizard again. Figure 6-68 shows the Modify Mappings running task.

Modify Mappings

& The task completed.

| 100%

- Details

Creating the mepping for volume Migration 1 to host WZES_FC

mom

k1 KD

Bunning command:
gvctask mkvdiskhostmap -force -hoat 1 -scai 0 1

o

The task iz 50% complete.

Creating the mapping for wvolume Migraticon 2 to host WZEE_FC

F
I
[T T % ]

11}

Funning command:

gvctask mkvdiskhostmap -focrce -heost 1 -scsi 1 3
The tesk is 100% complete. 11:

Synchronizing memory cache. 11:

The task completed. 11:

Cloze Cancel

Figure 6-68 Modify Mappings running task

Confirm that the MDisks are now mapped by ensuring that the Host Mappings column has a
Yes listed for each MDisk, as shown in Figure 6-69.

DDMap to Host i Actions ¥ -'\, -

Hame Capacity uiD Host Mappings MDisk Name Storage System LI
Migration_1 50.00 GB 600507 81037 4 \’ean mdizk1 0000000000000000
Migration_2 100.00 GB 600507 81037 5 \’ean mdizk0 1

Figure 6-69 Step 6 of the migration wizard: MDisks mapped
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Verify migrated disk device type is now 2145 on the host
Now the migrated volumes are mapped to the Storwize V3500 host definition. The migrated

disks properties show the disk device type as an IBM 2145 Multi-Path disk device. To confirm
that this information is accurate, right-click the disk to open the menu and select Properties.
Figure 6-70 shows how to display the properties of the disks.

L=Disk 0

Basic System Reserved {C)
149.01 GB 100 ME NTFS 143,81 GE NTF3S
nline Healthy (Syskem, Active, Primary Partition) Healthy (Boot, Page File, Crash Dump, Primary Partition)

LsDisk 1

Basic Minwakinn 7 {FY

100.00 GB Mew Spanmed Yolume, .

Onling few Striped Yolume,
Mevs Mirrared Volume. ..

| aDisk 4 Mdew RAID-S Yolume. ..

Basic

50,00 GB Convert ko Dynamic Disk, ..

online Convert bo GPT Disk
Offline

L_«Disk 5
e LN
200,00 GB Help
Cnling Hu STy TS T e oeTT

|»

B Unallocated [l Primary partition

Figure 6-70 Display the disk properties from the Windows 2008 disk migration panel

After the disk properties panel is opened, the General tab shows the disk device type.
Figure 6-71 shows the Windows 2008 disk properties General tab.

IBM 2145 Multi-Path Disk Device Properties

General | F'nliciesl \-"l:ulumesl Drrivver I Detailsl

IEM 2145 Multi-Path Digk Device

i
Device pe: Disk drives
M anufacturer:; [Standard disk drives]
Location: Port[3,3.4.4] Bus 0, Target ID 1, LUM O
- Device status
Mhiz device is working propely. ﬂ
ak I Cancel

Figure 6-71 Windows 2008 properties General tab

Chapter 6. Storage migration wizard

269



The Storwize V3500 Subsystem Device Driver Device Specific Module (SDDDSM) also can
be used to verify that the migrated disk device is connected correctly. Open the SDDDSM
command-line interface (CLI) to run the disk and adapter queries. As an example, on a
Windows 2008 R2 SP1 host, click Subsystem Device Driver DSM (as shown Figure 6-72) to
open the SSDDSM CLI window.

& Tnternet Explorer (64-bit)

& Internet Explorer ‘ ",
' windows Update e

Accessaries

Administrative Tools

Administrator
Emulex
Maintenance

Dacuments
QLaogic Management Suite
Startup

. . Cornpuker

Subsystem Device Driver DSk
E| README Mkt

& | SDDDSM Technical Support Web site

Control Panel

Devices and Prinkers

Administrative Tools »

Help and Support

Run. ..

4 Back Windows Security

Search programs and files l_wl Log off Dl

Figure 6-72 Windows 2008 R2 example, open SSDDSM command line
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The SDDDSM disk and adapter queries can be found in the SDDDSM user’s guide. As an
example, on a Windows 2008 R2 SP1 host, useful commands to run include datapath query
adapter and datapath query device. Example 6-1 shows the output of SDDDSM commands
run on the Window 2008 host.

Example 6-1 Output from datapath query adapter and datapath query device SDDDSM commands

C:\Program Files\IBM\SDDDSM>datapath query adapter

Active Adapters :2

Adpt# Name State Mode Select Errors Paths Active
0 Scsi Port3 BusO  NORMAL  ACTIVE 171 0 4 4
1 Scsi Port4 BusO NORMAL  ACTIVE 174 0 4 4

C:\Program Files\IBM\SDDDSM>datapath query device
Total Devices : 2

DEV#: 0 DEVICE NAME: Diskl Part0 TYPE: 2145 POLICY: OPTIMIZED
SERIAL: 60050760009A81D37800000000000024

Path# Adapter/Hard Disk State Mode Select Errors
0 Scsi Port3 Bus0/Diskl Part0 OPEN  NORMAL 90 0
1 Scsi Port3 Bus0/Diskl Part0 OPEN  NORMAL 0 0
2 Scsi Port4 Bus0/Diskl Part0 OPEN  NORMAL 81 0
3 Scsi Port4 Bus0/Diskl Part0 OPEN  NORMAL 0 0
DEV#: 1 DEVICE NAME: Disk2 Part0 TYPE: 2145 POLICY: OPTIMIZED

SERIAL: 60050760009A81D37800000000000025

Path# Adapter/Hard Disk State Mode Select Errors
0 Scsi Port3 Bus0/Disk2 Part0 OPEN  NORMAL 81 0
1 Scsi Port3 Bus0/Disk2 Part0 OPEN  NORMAL 0 0
2 Scsi Port4 Bus0/Disk2 Part0 OPEN  NORMAL 93 0
3 Scsi Port4 Bus0/Disk2 Part0 OPEN  NORMAL 0 0

Use the SSDDSM output to verify that the expected number of devices, paths, and adapters
are shown. Figure 6-1 shows that the workload is balanced across each adapter and that
there are four paths to the device. The datapath query device output shows two devices with
SERIALs: 6005070009A81D37800000000000024 and 6005070009A81D37800000000000025. The
serial numbers can be cross-checked with the UID values that are now shown in step 6 of
storage migration wizard.
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From step 6 of the storage migration wizard, click Next to open step 7 of the storage migration
wizard, as shown in Figure 6-73.

Storage Migration Wizard Step 6 of 8 X
Map Volumes to Hosts
Map your hosts to newly migrated volumes by selecting a volume and clicking Map to Host. After the mapping completes, scan for new
devices on the hosts to verify the mappings.
W& Map to Host = Actions ¥ @, ~ |-Filter
Hame Capacity uiD Host Mappings MDisk Hame Storage System LI
Migration_1 50.00 GB 600507 9481037 4 es I mdizk1 0000000000000000
Migration_2 100.00 GB 600507 9481037 5 es I mdizk 0000000000000001
] 1l | il
Showing 2 volumes | Selecting 2 volumes (150.00 GB)
[<Back][Neod:>J}l'] [Camel]

Figure 6-73 Step 6 of the storage migration wizard: mapped volumes and UIDs

Follow step 7 of the storage migration wizard entitled Select Storage Pool. Highlight an
internal storage pool and click Next to open the Start Migration running task panel, as shown

in Figure 6-74.

Storage Migration Wizard Step 7 of 8 X

Select Storage Pool (optional)

Select the storage pool to migrate the imported volumes into. If vou do not select a storage pool, no data will
be migrated. Use the Migration panel in the management GUI to continue the migration at a later time.

..g, - F e

Hame Status Free Capacity | Capacity

BROMZE POOL Online 8.11TH 8.14 TB i
Backuppool Online 405.75 GB 407.25 GB

CreateMewPool Onling 952.25 GB §52.25 GB

GOLD POOL Online 1.73THB 1.73TB

NewPoolNames Online 270.00 GB 271.00 GB

mdiskgrp0 Online 23978 23978 [v]

[<Back][r\|ea¢>‘[+b [ cancel |

Figure 6-74 Step 7 of the storage migration wizard: Select storage pool
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After the Start Migration running task is complete, select Close to open step 8 of the storage

migration wizard, as shown in Figure 6-75.

Start Migration

The task completed.

| 100%
- Details
The tesk hes started. 11:30 AM
Funning command: 11:30 AM

awvctask addvdiskcopy —mdiskgrpe 3 1

The task iz 50% complete. 11:30 AM

Funning command: 11:30 AM
gvctask addvdiskcopy -mdiskgrpe 3 03

Synchronizing memory cache. 11:30 AN
The tesk is 100% complete. 11:31 AN

[
F
et
F

The task completed. 11:

|- C|DSE Ill,) Cancel

Figure 6-75 Start Migration completed task panel

Follow step 8 of the wizard and click Finish to open the System Migration panel, as shown in

Figure 6-76.

Storage Migration Wizard Step B8of 8 X

B =

The data migration has begun. After it is completed use the finalize action in the

Then unzone and remove the original storage system.

Migration panel of the management GUI to remove the image-mode volume copies.

< Back | Finizh

Figure 6-76 Step 8 of the storage migration wizard
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The end of the storage migration wizard is not the end of the data migration. The data
migration is still in progress. A percentage indication of the migration progress is shown in the
System Migration panel. Figure 6-77 shows the System Migration panel migration progress
percentage indicator.

TBM Storwize V3700 == Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Pools > System Migration ~
& Start New Migration = Actions ¥ @ ~ |Filter
Volume Hame Target Pool Status Progress uiD
Migration_1 GOLD POOL Oniine % 60050760008,
Wigration_2 GOLD POOL Oniine 60050760009A81037800000000000025
&
&
Showing 2 volumes | Selecting 0 volumes.
loees AR SRiNTIRY %) o — TS T — [—T

Figure 6-77 System migration panel: Migration progress indicators

Finalize the volume migrations. When the volume migrations complete, select the volume
migration instance and right-click Finalize to open the Finalize Volume Migrations panel.
Figure 6-78 shows the System Migration panel with the completed migrations.

1BM Storwize V3700

& Start New Migration i< Actions v @ v [
Wigration_1 oL FooL Oniine. [ 60050760003A51D3760000000000602¢
Wigration_2 coLorooL e L —
|
&
Showing 2 volumes | Selecting 2 volumes
LS TR —0 ) ) FEETEND J — e

Figure 6-78 System migration panel: finalization
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From the Finalize Volume Migrations panel, verify the volume names and the number of
migrations and click OK, as shown in Figure 6-79.

o
s

Finalize Volume Migrations

You selected 2 volume migrations to finalize. Verify the following list
of volume names;

-
e

Migration 1, Migration 2

verify the number of volume migrations that vou are finalizing:

2|

DI{% Cancel

The image mode volumes are deleted and the associated image mode MDisks are removed
from the migration storage pool. The status of those image mode MDisks is then unmanaged.
When the finalization completes, the data migration to the Storwize V3500 is done. Remove
the DS3400-t0-V3500 zoning and retire the older storage system.

Figure 6-79 Finalize Volume Migrations panel
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Storage pools

This chapter describes how IBM Storwize V3500 manages physical storage resources. All
storage resources under IBM Storwize V3500 control are managed by using storage pools.
Storage pools make it easy to dynamically allocate resources, maximize productivity, and
reduce costs.

Storage pools are configured through the Easy Setup wizard when the system is first
installed, as described in Chapter 2, “Initial configuration” on page 27.

All available drives are configured based on recommended configuration preset values for the
RAID level and drive class. The recommended configuration uses all the drives to build arrays
that are protected with the appropriate number of spare drives.

The management GUI also provides a set of presets to help you configure for different RAID
types. You can tune storage configurations slightly that are based on best practices. The
presets vary according to how the drives are configured. Selections include the drive class,
the preset from the list that is shown, whether to configure spares, whether to optimize for
performance, whether to optimize for capacity, and the number of drives to provision.

Tuning the configuration also is described in this chapter.

This chapter includes the following topics:

» Working with internal drives
» Configuring internal storage
» Working with MDisks

» Working with storage pools
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7.1 Working with internal drives

This section describes how to configure the internal storage disk drives by using different

RAID levels and different optimization strategies.

The IBM Storwize V3500 storage system provides an individual Internal Storage window for
managing all internal drives. The Internal Storage window can be accessed by opening the
Overview window, clicking the Internal Drives function icon and then clicking Pools, as

shown in Figure 7-1.

IEM-Storwize-V2700 > Home > Overview ¥

'~ Suggested Tasks =

X Internal x MDisk X Pool
Drrives

x Yolume

. =
N

0 Fibre Channel
Hosts

o

0 iSCSI Hosts

,.;"" Internal Storage

CemRshad

RAID array is managed by the system as an MDisk.

b Learn more

¥ To manage Internal Storage, visit Pools

Internzl storage are the drives that are physically located in the system. The drives can be of different sizes
and use different technologies. For best performance and availzability, drives are used to form RAID arrays. Each

Figure 7-1 Internal Storage via Home Overview
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An alternative way to access the Internal Storage window (as shown in Figure 7-2) is by
clicking the Pools icon on the left side of the window.

IBM Storwize V3700 .

IBM-Storwize-V3700 > Home > Overview ¥

f= Suggested Tasks ¥

0 Fibre Channel
o+ e Hosts
olumes by Pool
i In _Stnrage ]
(MDisks by Pools - =
{_System Migration \.']..J
0 iSCSI Hosts

m i“‘l ) Internal Storage

Internzl storage are the drives that are physically located in the system. The drives can be of different sizes
and use different technologies. For best performance and availability, drives are used to form RAID arrays. Each

&\ RAID array is managed by the system as an MDisk.

?—
b Learn more

P To manage Internal Storage, visit Pools

Figure 7-2 Internal Storage Details via Pools icon

7.1.1 Internal storage window

The Internal Storage window (as shown in Figure 7-3) gives an overview of the internal drives
that are installed in the IBM Storwize V3500 storage system. Selecting All Internal in the
Drive Class Filter shows all the drives that are installed in the managed system. Alternatively,
you can filter the drives by their type or class; for example, you can choose to show only SAS
or SATA drives.

1BM Storwize V3700

Logout | Help

IEM-Storwize-V3700 > Pools > Internal Storage ¥

_ J} All Internal

Ty

Capacity Allocation MDisk Capacity 10.00 TB
Spare Capacity 931,01 GB
Total Capacity 23.25TB

iS Actions ¥ v | Filee

4
13 13821 Online:
Oniine
Online
Online
Online
Oniline
Online
Online
Oniine
Online
Online
Online
Online:

I

n

2

[

o

CenEcbad

R R =

25 1
Showing 108 drives

Figure 7-3 Internal storage window
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On the right side of the Internal Storage window, the internal disk drives of the selected type
are listed. By default, the following information also is listed:

Logical drive ID

Drive’s capacity

Current type of use (unused, candidate, member, spare, or failed)
Status (online, offline, and degraded)

MDisk name that the drive is a member of

Enclosure ID that it is installed in

Physical Drive Slot ID of the enclosure in which it is installed

vVvVvyVvYyVvYyYVvYYyvYyYy

Default sort order is by enclosure ID, but can be changed to any other column by left-clicking
the column header. To toggle between ascending and descending sort order, the column
header can by left-clicked again.

More details can be shown (for example, the drive’s RPM speed or its MDisk member ID) by
right-clicking the blue header bar of the table, which opens the selection panel, as in
Figure 7-4.

IBM-Storwize-V3700 > Pools > Internal Storage »

Drive Class Filter L3 |

-
« All Internal - All Internal
- 136.23 GB, SAS
% 15000 rpm
io_grp0

“~~_  278.90 GB, SAS
% 15000 rpm i= Actions ¥
io_grp0

; [DriveTo— [Capscity U= oy : - [E : Drive Sio
. 931.01 GB, Nearline =& Drive ID .

- SAS 12
.?ZC 0 rpm 13

ie_grp0 0
13
16
17
18
15
20
P
22
23
24

. Configure Storage |

4 MDisk Name
MDisk ID
Mzmber ID
w4 Enclosure ID

i Drive Slot

CoDmshad

Technolegy Type
RPM

Drive Class

Chowing

drivd ] Show Select/Deselect All

43 Reset Table Preferences

TP T - TR P T M—

Figure 7-4 Internal storage window details selection

In addition, you can find the internal storage capacity allocation indicator at the upper right.
The Total Capacity shows the overall capacity of the internal storage that is installed in this
IBM Storwize V3500 storage system. The MDisk Capacity shows the internal storage
capacity that is assigned to the MDisks. The Spare Capacity shows the internal storage
capacity that is used for hot spare disks.
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The percentage bar that is shown in Figure 7-5 indicates how much capacity was allocated.

Capacity MDisk Capacity 16.73 TB
Allocation -
Spare Capacity 1.35TB
Total Capacity 61.00 TB

Q - ‘.:.':A-

Figure 7-5 Internal storage allocation indicator

Example 7-1 shows how to use the 1sdrive command display drive configuration and vital
product data (VPD).

Example 7-1 The use of the Isdrive command

Isdrive
1sdrive drive ID
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7.1.2 Actions on internal drives

There are a few actions that can be performed on internal drives when you select the drive
and right-click it or click the Actions drop-down menu, as shown in Figure 7-6.

IBM Storwize V3700

IEM-Storwize-V2700 > Pools > Internal Storage v

Drive Class Filter B S —

o Configurs Storags
—
«A" Internal - All Internal
<
E__Nigpe
@ % ; i= Actions ¥
~ Drive [O¥ Capacity Use Status MDisk Name Enclosure 1D Drive Slot
. 531.01 GB, Nearline — - - -
1 g SAS 12 138.23GB C t= Online: 5 24
7200 rpm 12 138.23GB C Online: 5 s
!ﬁ, fe-sree m 138.23GE C Online 5 2
! 13 13623 GB C. Ownline: 5 21
H 1% 49893 G0 Condidate [ Onfine 5 20
T Fix Errar Jine : i
&_ 18 W Taks Offline iz 5 18
.
13 & Mark as ... ¥ [sline ] 17
@ b} W 1dentify tline: 5 16
“li = 1=
2l 5% Shew Dependent Velumes 2 .
2 ling 5 14
£ Properties
n = tline 5 Py
24 138.23 GB Candidate Ornline: 5 i2
Showing 108 drives | Selecting 1 drive

Figure 7-6 Internal drive actions menu

Fix Error

The Fix Error action starts the Directed Maintenance Procedure (DMP) for a defective drive.
For more information, see Chapter 9, “RAS, monitoring, and troubleshooting” on page 439.

Take Offline

The internal drives can be taken offline when there are problems on the drives. A confirmation
window opens, as shown in Figure 7-7.

Take Drive Offline (drive 1) X
WARNING!
l This zcticn tzkes the drive offline and is to
. be used anly when there are problems an
the drive.

The system prevents the drive from beaing
tzken offling if there will be resulting data
loss.

o Only tzke 2 drive offling if 2 spare drive is availabla.

Take the drive offline even if redundancy is lest on
the zrray.

oK Cancel

Figure 7-7 Take drive offline warning
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A drive should be taken offline only if a spare drive is available. If the drive fails (as shown in
Figure 7-8), the MDisk of which the failed drive is a member remains online.

i= Actions ¥

Drriwee 1DV Capacity Use Status MDisk Name Enclosure 10V Dirive Slot
10 275.90 GB Candidst=  [® Online 1

[i] 531.01 GB Member Online mdiskd 4

1 831.01 GE Failed k3 Ofiins &

2 531.01 GB Member Cnling mdiskd 1 12

Figure 7-8 Internal drive taken offline

If no sufficient spare drives are available and one drive must be taken offline, the second

option for no redundancy must be selected. This option results in a degraded MDisk, as
shown in Figure 7-9.

IBEM-Storwize-V3700 > Pools > MDisks by Pools

| ‘DNE\\' Pool Mg Detect MDisks = Actions »
Hame Status Capacity Mode Storage Sys
ﬁ Not in & Pool
l. ' 1.41TB Used / .14 TB
= W mdiskgrpd 179 | =

13.17 TB Virtual Capacity

L‘! mdiskD
&

fica

Figure 7-9 Internal drive failed with MDisk degraded

E.14 TE Amay

The IBM Storwize V3500 storage system prevents the drive from being taken offline if there
might be data loss as a result. A drive cannot be taken offline (as shown in Figure 7-10) if no

suitable spare drives are available and, based on the RAID level of the MDisk, drives are
already offline.

Mark drive as failed

@ The task completed with errers.

[ 100%

= Diztails
The task i= 01 complete. 1:37 BM 2
Bunning command: 1:37 M
swriask chdrine -allowdegr

Urable to mark drive ID 3 a= 1:27 B
Iynchronising memory cache. 1:37 MM
The ta=k i= 1001 complets. 1:37 0
The task completed with errors. 1:37 BM |np
Cancel

Figure 7-10 Internal drive offline not allowed
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Example 7-2 shows how to use the chdrive command to set the drive to failed.

Example 7-2 The use of the chdrive command to set drive to failed

chdrive -use failed drivelD
chdrive -use failed -allowdegraded drivelD

Mark as...

The internal drives in the IBM Storwize V3500 storage system can be assigned to several
usage roles, which can be unused, candidate, or spare, as shown in Figure 7-11. The roles
have the following meanings:

» Unused: The drive is not in use and is not used as a spare.
» Candidate: The drive is available for use in an array.
» Spare: The drive can be used as a hot spare, if required.

IBM Storwize V3700

IBM-Storwize-V3700 > Pools > Internal Storage v

Drive Class Filter L
o Cenfigure Storage

—
«A" Internal _ R All Internal
“ ‘:‘ 136.23 GB, SAS
% 15000 rpm
L‘! io_grp0
- 278.90 GB, S5AS
io_grp
. i< Error [SEus [MDisk Name Enclosure ID Drive Siot
. - 931.01 GB, Nearline -
f'_fg % SAS  Take Offline 3 Oniine 5 =
i.-ﬂ2§$pl'cpm o7 Mark 2z ..,  Unusee [ 5 2
o_g . .
m B Identify Candidatz :
5 21
% Show Dependent Velumss | Spars _
" — X : 2
=] Properties L Online = 2
&. 18 135.23 GB Online 3 12
.
19 135.23 GB Online 5 17
-
.f@ 20 13823 GB Online 5 1
Pl 135.23 GB Online 3 15
72 135.23 GB Online 3 14
23 135.23 GB Online 5 12
24 135.23 GB Online 5 12
Showing 108 drives | Selecting 1 driv.

Figure 7-11 Internal drive mark as option
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The new role that can be assigned depends on the current drive usage role. Figure 7-12
shows these dependencies.

To
Unused Candidate Failed Member Spare
Unused
Candidate no option
u
o Failed
3
Member No change on member drives
Spare no option

Figure 7-12 Internal drive usage role table

Identify

Use the Identify action to turn on the LED light so you can easily identify a drive that must be
replaced or that you want to troubleshoot. The panel that is shown in Figure 7-13 appears
when the LED in on.

Information x

The identify LED is turned on for drive slot 2 in enclosure 5.
l When you are ready to proceed, click Turn LED Off.
g

Figure 7-13 Internal drive identification

Click Turn LED Off when you are done.

Example 7-3 shows how to use the chenclosureslot command to turn on and off the drive
LED.

Example 7-3 The use of the chenclosureslot command to turn on and off drive LED

chenclosureslot -identify yes/no -slot slot enclosurelD

Show Dependent Volumes

Clicking Show Dependent Volumes shows you volumes that are dependent on the selected
drive. Volumes are dependent on a drive only in a case in which a volume is inaccessible
because the drive in unavailable. This condition is true for any RAID 0 or if the associated
MDisk is degraded already.

Important: A lack of listed dependent volumes does not imply that there are no volumes
that were created by using this drive.
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Figure 7-14 shows an example if no dependent volumes are detected for this specific drive.

Volumes Dependent on Drive 30 x_ [
| iZ Actions w 1 |
Hame Status Capacity Storage Pool uro Hos}

H Noitems found. M
< >
Showing 0 volumes | Sslecting 0 volumes. Refreshed a few moments ago

Clas=
Figure 7-14 Internal drive no dependent volume
Figure 7-15 shows the list of dependent volumes for a drive.
Volumes Dependent on Drive 29 x
iZ Actions ¥ I
VeolGenericl Ondine 50.00 GB  midiskgrpi G0050TE0005201D3TE0000000000006T Mo
< >
Showing 1 volume | Selecting 0 volumes
| Close |

Figure 7-15 Internal drive with dependent volume

Example 7-4 shows how to view dependent volumes for a specific drive by using the CLI.

Example 7-4 Command to view dependent vdisks for a specific drive

1sdependentvdisks -drive drivelD
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Properties

Clicking Properties (as shown in Figure 7-16) in the Actions drop-down menu or
double-clicking the drive provides the vital product data (VPD) and the configuration

information.

Properties (drive 24)

Drive Slot

General
Drive ID

Status

uID
Quorum ID

Technical
Technalogy Type
Capacity

RPM

vendor ID
Product ID

FRU Part Numbar
Part Identity
Firmware Level

FPGA Lavel

¥ Show Details

24
Online
Member

S000035428002450

SAS

136.23 GB

15000

IEM-A040

MK1401GRRE

00v2427
11549Y7442YXXK7 220B193
SC27

Close

Figure 7-16 Internal drives properties: Part 1

When the Show Details option is selected, more information is displayed, as shown in

Figure 7-17.

FPGA Level

Logical
MDisk 1D
MDisk Name
Mambar ID
Node ID

Node Name

¥ Show Details

]
mdisk3
=

Close

Figure 7-17 Internal drives properties show details

If the Show Details option is not selected, the technical information section is reduced, as

shown in Figure 7-18.

Technical
Technology Type
Capacity

RPM

Firmware Level

SAS
126.23 GB
15000
sC27

Figure 7-18 Internal drives properties no details
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Within the Properties panel, a tag for the drive slot is presented (as shown in Figure 7-19) to
get specific information about the slot of the selected drive.

Properties (drive 24)

Drive

Enclosure ID 5

Slot 1D 12

Port 1 Status Online

Port 2 Status Online

Fault LED Off

¥ Show Details Close

Figure 7-19 Internal drive properties slot

Example 7-5 shows how to use the 1sdrive command to display configuration information
and drive VPD.

Example 7-5 The use of the Isdrive command to display configuration information and drive VPD

1sdrive drivelD
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7.2 Configuring internal storage

The complete internal storage of an IBM Storwize V3500 is configured into MDisks and pools
by using the system setup wizard during the initial configuration. For more information about
this process, see Chapter 2, “Initial configuration” on page 27.

The decision that is show in Figure 7-20 must be made.

= 1= &

24 Internal 2 MDisks 1 Pools
Dirives

Customise
storage

Use initial
Configuration

Figure 7-20 Decision to customize storage configuration

The decision choices include the following meanings:
» Use initial configuration

During system setup all available drives were configured based on the RAID configuration
presets. The setup creates MDisks and pools but does not create volumes.

If this automated configuration fits your business requirement, it is recommended that this
configuration is kept.

» Customise storage configuration
A storage configuration might be customized for the following reasons:
— Automated initial configuration does not meet customer requirements.

— More storage was attached to the IBM Storwize V3500 and must be integrated into the
existing configuration.
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7.2.1 RAID configuration presets

RAID configuration presets are used to configure internal drives that are based on
recommended values for the RAID level and drive class. Each preset has a specific goal for
the number of drives per array and the number of spare drives to maintain redundancy.
Table 7-1 shows an overview of the presets.

Table 7-1  RAID levels that are supported by an IBM Storwize V3500

RAID | Where data is striped Drive count Spare
level (Min - Max) drive
goal
0 Arrays have no redundancy and do not support hot-spare | 1-8 0
takeover.
1 Provides disk mirroring, which duplicates data between 2 1

two drives. A RAID 1 array is internally identical to a
two-member RAID 10 array.

5 Arrays stripe data over the member drives with one parity | 3 - 16 1
stripe on every stripe. RAID 5 arrays have single
redundancy with higher space efficiency than RAID 10
arrays, but with some performance penalty. RAID 5 arrays
can tolerate no more than one member drive failure.

6 Arrays stripe data over the member drives with two parity | 5- 16 1
strips on every stripe. A RAID 6 array can tolerate any two
concurrent member drive failures.

10 Arrays stripe data over mirrored pairs of drives. RAID 10 | 2-16 1
arrays have single redundancy. The mirrored pairs rebuild
independently. One member out of every pair can be
rebuilding or missing at the same time. RAID 10 combines
the features of RAID 0 and RAID 1.

7.2.2 Customize initial storage configuration

If the initial storage configuration does not meet requirements, pools should be deleted.
Select the Pool navigator in the GUI and click Pools — MDisks by Pools. Select the pool,
right-click it, and select Delete Pool, as shown in Figure 7-21.

— [,){ Delete Pool
. & _J

Figure 7-21 Delete selected pool
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The option for deleting MDisk must be marked so all associated drives are marked as a
candidate for deletion, as shown in Figure 7-22.

ul

ou have selected to delete pool Pool2. The following volumes have
. Youh lected to delet | Pool2. The fall | h
/ ! . data in this pool:

Delzste all volumes, host mappings, and MDisks that are
associated with this pool.

w Delete Cancel

Figure 7-22 Delete pool confirmation

These drives now can be used for a different configuration.

7.2.3 Create MDisks and pools

To configure internal storage for use with hosts, click Pools — Internal Storage and click
Configure Storage, as in Figure 7-23.

= Pools > Internal Storage *

Filter 8

L, All Interng

B, SAS

Figure 7-23 Click Configure Storage

A configuration wizard opens and guides you through the process of configuring internal
storage. The wizard shows all internal drives with a status of whether it is available for
configuration. Figure 7-24 shows an example of which different drives types are available for
configuration.

Storage Found:

(XX drives) 136.23 GB, SAS, 15000 rpm, io_grpQ
(XX drives) 278.90 GB, SAS, 15000 rpm, io_grpl
(X drives) §31.01 GB, Nearline SAS, 7200 rpm, io

Figure 7-24 Available drives for new MDisk
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If there are internal drives with a status of unused, a window opens (as shown in Figure 7-25),
which gives the option to include them in the RAID configuration.

Information

You have 3 unused drives. Would you like to include them in your RAID
configuration?

Figure 7-25 Unused drives warning

When the decision was made to include the drives into the RAID, their status is set to
candidate, which also makes them available for new MDisks.

The use of the storage configuration wizard simplifies the initial disk drive setup and offers the
following options:

» Use the recommended configuration
» Select a different configuration

Selecting Use the recommended configuration guides you through the wizard that is
described in “Using the recommended configuration” on page 293. Selecting Select a
different configuration uses the wizard that is described in “Selecting a different
configuration” on page 295.
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7.2.4 Using the recommended configuration

As shown in Figure 7-26, when you click Use the recommended configuration, the wizard
offers a recommended storage configuration at the bottom of the window.

Configure Internal Storage Step1o0f1 X

Use this wizard to allocate RAID arrays to storage
poals. after this configuration wizard completes, yvou
can create volumes from these storage pools.

Storage Found:
(12 drives) 931.01 GE, Nearline 345, 7200 rpm, io_grpld

Use the recommended configuration

Select thiz option to configure all available drive: bazed on recommended values
for the BATD level and drive clase. The recommended configuration uses all the
drives to build arravs that are protected with the appropriate amount of spare
drives.

Select a different configuration

Configuration Summary:

1 x Basic RAID-6 (331.01 GB, Nearline SAS, 7200 rpm, io_agrpd):
11 drives
1 Hot Spares
0 Unconfigured Drives

Finish Cancel

Figure 7-26 The recommended configuration

The following recommended RAID presets are available for different drive classes:

» Basic RAID 5 for SAS drives
» Basic RAID 6 for Nearline SAS drives

By using the recommended configuration, spare drives also are automatically created to meet
the spare goals according to the preset that is chosen.

Spare drives in the IBM Storwize V3500 are global spares, which means that any spare drive
that has at least the same capacity as the drive that must be replaced can be used in any
array.

If the proposed configuration meets your requirements, click Finish, and the system
automatically creates the array MDisks with a size according to the chosen RAID level.

Storage pools also are automatically created to contain the MDisks with similar performance
characteristics, including the consideration of RAID level, number of member drives, and drive
class.
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Important: This option adds new MDisks to an existing storage pool when the
characteristics match. If this option must be omitted, the Select different configuration
option is used.

After an array is created, the Array MDisk members are synchronized with each other through
a background initialization process. The progress of the initialization process can be
monitored by clicking the icon at the left of the Running Tasks status bar and selecting the
initialization task to view the status, as shown in Figure 7-27.

1 Array Initialization

Figure 7-27 Running task panel
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Click the task bar to open the progress window, as shown in Figure 7-28. The array is
available for I/0 during this process. The initialization does not affect the availability because
of possible member drive failures.

.

1 Array Initialization

NaMmE P rogress

Array mdisk2 [1% |

| OK |

Figure 7-28 Initialization progress view

7.2.5 Selecting a different configuration

The Select a different configuration option offers a more flexible way for the configuration of
the internal storage as compared to the Use the recommended configuration preset in terms
of drive selection, RAID level, and storage pool to be used.

Only one drive class (RAID configuration) can be allocated at a time.

Complete the following steps to select a different configuration:
1. Choose drive class and RAID preset.

The drive class selection list contains each drive class that is available for configuration.
Select the appropriated RAID preset.

2. Define the RAID attributes.

You can tune RAID configurations slightly based on best practices. Selections include the
configuration of spares, optimization performance, optimization for capacity, and the
number of drives to provision.

Each IBM Storwize V3500 preset has a specific goal for the number of drives per array
For more information, see this website:

http://pic.dhe.ibm.com/infocenter/storwize/V3500 ic/index.jsp
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Table 7-2 shows the RAID goal widths.
Table 7-2 RAID goal width

RAID level HDD goal width
0 8

5 8

6 12

10 8

Optimizing for performance creates arrays with the same capacity and performance
characteristics. The RAID goal width (as shown in Figure 7-29) must be met for this target.

Configure Internal Storage Step 1 of2 X

Use the recommended configuration: Basic RAID-6

Select thiz option to configure all available drives based on recommended values
for the RAID level and drive clazs. The recommended configuration uszes all the
drives to build arrays that are protected with the appropriate amount of spare
drives.

Select a different configuration
Preset: Eas=ic RAID-5
4 Automatically configure spares

Optimize for Performance

Optimize for Capacity

@ Mumber of drives to provision

Configuration Summary:

1 x Basic RAID-5 (331.01 GE, Nearline SAS, 7200 rpm, io_grp0):
8 drives
1 Hot Spares

2 Unconfigured Drives

Mext = Cancel

Figure 7-29 Optimization for performance failed
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Figure 7-30 shows that not enough drives are available to meet the requirements for the

configuration.

Configure Internal Storage Step 1 of 2 X

Use this wizard to allocate RAID arrays to storage
pools. After this configuration wizard completes, yvou
can create volumes from these storage pools.

Storage Found:
(12 drives) 931.01 GE, Mearline SAS, 7200 rpm, io_grpd

Use the recommended configuration: Basic RAID-6

Select this option to configure all available drives based on recommended values
for the RAID level and drive class. The recommended configuration uzes all the
drives to build arrays that are protected with the appropriate amount of =pare
drives.

Select a different configuration
Preset: EBasic RAID-5
.4 Automatically configure spares

Optimize for Performance

Optimize for Capacity

@:| Mumber of drives to provision

Configuration Summary:

0 x Basic RAID-5 (331.01 GE, Mearline SAS, 7200 rpm, ic_grpd):
The number of drives entered is not enough to satisfy the target
number of drives that is needed for the configuration.

Mext = | Cancel |

Figure 7-30 Less drive for performance optimization
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Figure 7-31 shows that there are a suitable number of drives to configure performance
optimized arrays.

Configure Internal Storage Step 1 of 2 X

‘Iv Storage Found: A
(12 drives) 931.01 GB, Mearline 345, 7200 rpm, io_grp0

Use the recommended configuration: Basic RAID-6

Select this option to configure all available drives based on recommended values
for the RAID level and drive class. The recommended configuration uses all the
drives to build arrays that are protected with the appropriate amount of spare
drives.

Select a different configuration

Preset: Easic RAID-5
_4 Automatically configure spares

Optimize for Performance

Optimize for Capacity

@ Number of drives to provision

Configuration Summary:

ID-5 (931.01 GB, Mearline SAS, 7200 rpm, io_grp0):

g drives

1 Hot Spares
F Unconfigured Drives

| Next > | | Cancel |

Figure 7-31 Array matching performance goal

One RAID 5 was built and all provisioned drives are used.
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Optimizing for capacity creates arrays that allocate whole numbers of drives to provision. It
also results in arrays of different capacities and performance, as shown in Figure 7-32.

Configure Internal Storage Step 1 0of 2 X
T v Storage Found: -~
(12 drives) 931.01 GB, Mearline SAS, 7200 rpm, io_grp0
Use the recommended configuration: Basic RAID-6
Select thiz option to configure all available drives bazed on recommended values
for the RAID level and drive class. The recommended configuration uses all the
drives to build arrays that are protected with the appropriate amount of spare
drives.
Select a different configuration
Preset: EBasic RAID-3
< Automatically configure spares
Optimize for Performance
Optimize for Capacity
12 Humber of drives to provision
Configuration Summary:
x Basic RAID-5 (331.01 GE, Mearline SAS, 7200 rpm, io_grp0):
6, 5 drives
1 Hot Spares
0 Unconfigured Drives ]
w
Next = | | Cancel |

Figure 7-32 Capacity optimized configuration

3. Storage pool assignment

Choose storage pool assignment if an existing pool should be expanded or if a new pool is
to be created for the configuration, as show in Figure 7-33.

Configure Internal Storage Step 2 0f 2 X

Preset:
.
Easic RAID-5

Expand an existing pool

Create one or more new pools

[ =Back]| | Finish | Cancel |

Figure 7-33 Storage pool selection
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Compilete the following steps to expand or create a pool:

a. Expand existing pool

When an existing pool should be expanded, all available pools without MDisk or those
pools that do not match the selected RAID presets are listed, as shown in Figure 7-34.

Configure Internal Storage Step 2 0f2 X

Preset:
.
Basic RAID-5

mdizkgrp0 Online 23578 239TB

Create one or more new pools

| =Back | | Finish | cancel |

Figure 7-34 List of matching storage pool

b. Create one new pool

Alternatively, a new storage pool is created by using the name that is entered, as
shown in Figure 7-35.

Configure Internal Storage Step 2of2 X

Preset:
e
Basic RAID-3

Expand an existing pool

©) Create one or more new pools

Pool Name or Prefix

|. CreateNewPool

| < Back | | Finish | | Cancel |

Figure 7-35 Create new pool

All drives are initialized when the configuration wizard is finished.
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7.3 Working with MDisks

After the configuration is completed for the internal storage, you can find the MDisks that were
created on the internal arrays in the MDisks by Pools window.

You can access the MDisks window by clickihng Home — Overview and ten clicking the
MDisks function icon. In the extended help information window, click Pools, as shown in
Figure 7-36.

IEM-Storwize-VZ700 > Home > Overview ¥

| i~ Suggastsd Tasks +

-
N
0 Fibre Channel

@ =t Jai @ o

Intzrnzl MDizks Poals Walumes
Drives

0iSCSI Hosts

jj MDisks
&

Watch e-Learning: Configuring Sterage

CenEEhad

An MDisk is & unit of physical storage. MDisks are either RAID arrays from internal storage or velumes from an
external storage system. MDisks are not vizible to host systems.

¥ Learn more

¥ To manage MDisks, visit Pools

Figure 7-36 MDisk from Overview window
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Another way to access the MDisks window is by using the Physical Storage function icon that
is on the left, as shown in Figure 7-37.

1BM Storwize V3700 '

IBM-Storwize-VZ700 > Home > Overview ¥

i= Suggested Tasks +

0 Fibre Channel

d a d .__ﬂ;i Hosts

IDishs Pools

olumes by Pool

| Internal Storage

T Wolumes
| MDisks by Pools

0iSCSI Hosts

[:S\rste m Migration

% gﬁ’ :Disks

Watch e-Learning: Cenfiguring Storage

@

An MDisk is a unit of physical storage. MDisks are either RAID arrays from internal storage or volumes from an
aexternzl storage system. MDisks are not visible to host systems.

o
' b Learn more

F To manage MDisks, visit Pools

Figure 7-37 MDisk from Physical Storage icon
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7.3.1 MDisk by Pools panel

The MDisks by Pools panel (as shown in Figure 7-38) displays information about each of the
MDisks. The MDisks are categorized by the pools to which they are attached.

IEM-Storwize-V3700 > Pools > MDisks by Pools +

|‘bNewPoo| #3 Detzct MDisks = Actions »

Name
ﬁ Netin a Pool
“ = % BRONZE POOL
L‘! mdiskd
@ = @ GOLD POOL
. mdisk2
‘}H mdiskd
=] @ Pool1
m mdiski
t’ W Pool2
&'\ W Pool2
@
Selected 1 pool

i}

Status

Onling
Onling

Onling

B Cniine

[ Onine
& e

Capacity Made Pool ID
["Ta%] | 1.47TB Used/8.14 TB
E14TE Amay 4

(0% | Obytes Used / 1.08 T8

54451 GE Amay 3

E44 53 GB Amay 3
[0% | O bytes Used / 543.50 GB

544 51 GE Amay
[% | 0 bytes Used / 543.50 GB
[ | 0 bytes Used / 543.50 GB

Figure 7-38 MDisk by Pool window

The following default information is provided:

» Name

The MDisk or the storage pool name that is given during the configuration.

» ID

The MDisk or storage pool ID that is automatically assigned during configuration.

» Status

Status of the MDisk and storage pool. The following statuses are possible:

— Online

All MDisks are online and performing optimally.

— Degraded

One MDisk is in degraded state (for example, missing SAS connection to enclosure of
member drives or a failed drive with no spare available). As shown in Figure 7-39, the
pool also is degraded.

alfl
“e

1 o @ ro

mdiskl
mdisk?
mdiskE

R

(1]
T

B onlinz

| Obytes Used/ 1.45TB

544 53 GB Array
E44531 GB Array
40885 GB Array

V=~ 4 =
Figure 7-39 One degraded MDisk in pool
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— Offline

One or more MDisk in a pool are offline. The pool (Pool3) also changes to offline, as
shown in Figure 7-40.

‘ ’ mdisks T Online
£ @ Pool2 0 @ Cffins ey
s '*
i mdisk3 z Q O fline
E 'F, mdiské : Oniine

Figure 7-40 Offline MDisk in a pool

» Capacity

The capacity of the MDisk. For the storage pool, the capacity is shown, which is the total of
all of the MDisks in this storage pool. The usage of the storage pool is represented by a
bar and the number.

» Mode
The mode of the MDisk. The following modes are available in the IBM Storwize V3500:
— Array

The MDisk represents a set of drives from internal storage that are managed together
by using RAID.

— Image/unmanaged

This status is an intermediate status of the migration process and is described in
Chapter 6, “Storage migration wizard” on page 217.

» Storage Pool

The name of the storage pool to which the MDisk belongs.

The CLI command Ismdiskgrp (as shown in Example 7-6) returns a concise list or a detailed
view of the storage pools that are visible to the system.

Example 7-6 CLI command Ismdiskgrp

1smdiskgrp
1smdiskgrp mdiskgrpID
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7.3.2 RAID action for MDisks

Internal drives in the IBM Storwize V3500 are managed as Array mode MDisks, on which
several RAID actions can be performed. Select the appropriate Array MDisk by clicking
Pools — MDisks by Pools, and then click Actions — RAID Actions, as shown in

Figure 7-41.

IBM Storwize V3700

IBM-5torwize-V3700 > Pools > MDisks by Pools +

bNE\\'Pool J3 Detect MDisks  i= Actions

Impart Capacity Mode Pool ID
ﬂ Mot in a Pool @RAIDActiuns b | Set Spare Goal
“ - T Renams Swap Drive
BRONZE POOL 1.177TB Uszd / 8.14 TB
% gzgshowl'.‘ pendent Velumes Delete
! % GOLD POOL 3 properties [T% ] 0bytes Used/ 1.08 T8
@ W Pacli 1 Online (% | O bytes Us=d / 543.50 GB
i
= W Pool2 2 Online (% | O bytes Us=d / 352.00 GB
m mdiskd 1 Online 54433 GB Amay 2
mdiskE T Online 408.65 GE Amay &
i" W Paoal [i} Online [T | Obytes Us=d / 1.06 TB

&
4

Figure 7-41 MDisk RAID actions

You can choose the following RAID actions:

» Set Spare Goal

Figure 7-42 shows how to set the number of spare drives that are required to protect the
array from drive failures.

Spare Goal X

Set Number of Spares (Goal): | = |

I EEWEJ l Cancel J

i s Y 0 B L 1 S|
Figure 7-42 MDisk set spare goal

The alternative CLI command is shown in Example 7-7.

Example 7-7 CLI command to set spares

charray -sparegoal mdiskID goal
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If the number of drives that are assigned as Spare does not meet the configured spare goal,
an error is logged in the event log that reads: “Array MDisk is not protected by sufficient
spares”. This error can be fixed by adding drives as spare. During the internal drive
configuration, spare drives are automatically assigned according to the chosen RAID preset’s
spare goals, as described in 7.2, “Configuring internal storage” on page 289.

» Swap drive

The Swap Drive action can be used to replace a drive in the array with another drive with
the status of Candidate or Spare. This action is used to replace a drive that failed, or is
expected to fail soon; for example, as indicated by an error message in the event log.
Select an MDisk that contains the drive to be replaced and click RAID Actions — Swap
Drive. In the Swap Drive window, select the member drive that is to be replaced (as shown
in Figure 7-43) and click Next.

Swap Drive Step lof 2 %
Select 2 drive to swap out of mdisk3.
b
20 [ oniine 2 2 4 SAL
28 B oniine z z SAS
4 B oriine 4 z :] SAL
45 B8 Cniinz 1 z & SAZ
57 B onine 0 2 A
£ b
Showing 3 drives | Sslecting 1 drive
Next = | | Cancel |

Figure 7-43 MDisk swap drive: Step 1
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In step 2 (as shown in Figure 7-44), a list of suitable drives is presented. One drive must

be selected to swap into the MDisk. Click Finish.

Swap Drive

Select & drive to swap into mdisk3.

?

Drrive 1D Capacity Use Enclosure 0¥

[ %]

3 03 3 (a3 3

[}

[}

Step 2of2 X
% w
Drive Slot Technology Type
Maarline BAS Y
ZAE
Z AR
20 ZAE
2 ZAE
2 ZAE
2 ZAE
4 SAS
5 ZAE
3 Az Z
>
= Back | | Finish | | Cancel |

Figure 7-44 MDisk swap drive pool step 2

The exchange process starts and runs in the background. The volumes on the affected

MDisk remain accessible.

If for any reason the GUI process is not to be used, the CLI command that is shown in

Example 7-8 can be run.

Example 7-8 CLI command to swap drives

charraymember -balanced -member oldDriveID -newdrive newDriveID mdiskID
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» Delete

An Array MDisk can be deleted by clicking RAID Actions — Delete. To select more than
one MDisk, use Ctrl+left-mouse click. A confirmation is required (as shown in Figure 7-45)
by entering the correct number of MDisks to be deleted. You must confirm the number of
MDisks that you want to delete. If there is data on the MDisk, it can be deleted only by
tagging the option Delete the RAID array MDisk even if it has data on it. The system
migrates the data to other MDisks in the pool.

disk2 o
W eI Delate Array MDisks X
mdisk3
;i “ou selected 2 arrays to delete, Verify the fallowing list of arrays |
@ Pool1 ! to delete -
E mdi=kl, -
@ Pool2 i i
' mdiskl
mdiskB
- mdisk?
e
: @ Pool3 Werify the number of RAID array MDisks that you are deleting F
- 2
? mdisk3 |
mdisks Celetz the RAID array MDisk even ifit has data on it The
system migrates the data te other MDisks in the poal.
# Delete Cancel
Sslzcted 2 WDisks

Figure 7-45 MDisk delete confirmation

Data on MDisks are migrated to other MDisks in the pool, assuming enough space is
available on the remaining MDisks in the pool.

Available capacity: Make sure that you have enough available capacity left in the
storage pool for the data on the MDisks to be removed.

After an MDisk is deleted from a pool, its former member drives return to candidate mode.

The alternative CLI command to delete MDisks is shown in Example 7-9.

Example 7-9 CLI command to delete MDisk

rmmdisk -mdisk list -force mdiskgrpID

If all the MDisks of a storage pool were deleted, the pool remains as an empty pool with
0 bytes of capacity, as shown in Figure 7-46.

—ra
@ Pool1 i @ Ondine % | 0 bytes Us=2/ D bytes
@ Pool2 Z @ Onilina % | 0 bytes Used / 552.00 GB

Figure 7-46 Empty storage pool after MDisk deletion
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7.3.3 More actions on MDisks

Some of the other actions are available by clicking MDisk by Pool — Action, as shown in
Figure 7-47.

Is = MDisks by Pools

4] |:'_—Ai:|:in:nn5 b
- HImpart m
B RAID Actions b
= Rename
E%Sl‘lcf.'DEFEI‘IEEI‘II:"‘.-"GllJI'I'IES o
=l Properties
[0%

Figure 7-47 MDisk actions

Rename
MDisks can be renamed by selecting the MDisk and clicking Rename from the Actions
drop-down menu. Enter the new name of your MDisk (as shown in Figure 7-48) and click

Rename.
Rename MDisk X
“New Name
mdisk2 |m:islc:2 |
| Reset | |I: Renams | | Cancel |

Figure 7-48 Rename MDisk

Show Dependent Volumes

Select the MDisk that should contain the dependent volumes by clicking Show Dependent
Volumes from the Actions menu. The volumes should be listed with general information.
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Properties

The Properties action for an MDisk shows the information that you need to identify it. In the
MDisks by Pools window, select the MDisk and click Properties from the Actions menu. The
following tabs are available in this information window:

» The Overview tab (as shown in Figure ) contains information about the MDisk. To show
more details, click Show Details.

310

MDisk Details: mdisk3 X
Owverview | | Dependent Wolumes | | Member Drives
Name mdisk3 4
I 2
Status QOnline
Mode Array
Pool ID a]
Storage Pool Pool3
Capacity 544,93 GB
Tier Hard Disk Drive
Fast-Write State Empty
RAID Status Online
RAID Level raidS
Redundancy 1
Strip Size 256
Write Verify
Spare Goal z
# Spare Drives 2
Suitability Exact Match o
¥ Show Datsils Close

Implementing the Storwize V3500

Figure 7-49 MDisk properties overview

» The Dependent Volumes tab lists all of the volumes that use extents on this MDisk.




In the Member Drives tab (as shown in Figure 7-50), you find all the member drives of this

MDisk. Also, all actions that are described in 7.1.2, “Actions on internal drives” on
page 282 can be performed on the drives that are listed here.

MDisk Details: mdisk= A

Owerview | Dependent Volumes | | Member Drives

i= Actions ¥ LT

Drive D Capacity Use Status Enclosure ID | Drive Slot | # Spare Drives | Suitability
24 ZTB.50 GE Member [ Cnine 2 2 3 Exact Match
28 135,23 GB Member Oniline z 7 3 Exact Match
41 13523 GB Member Oniline z 15 3 Exact Match
48 13523 GB Member r.._r, Oniline z i L] 3 Exact Match
57 13521 GE Member ¥ Online 2 15 3 Exact Match

Showing 3 drives | Selecting 0 drives

~ Show Details Close

Figure 7-50 MDisk properties member
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7.4 Working with storage pools

Storage pools act as a container for MDisks and provision the capacity to volumes. IBM
Storwize V3500 organizes storage in storage pools to ease storage management and make it
more efficient. Storage pools and MDisks are managed in MDisks by Pools window. You can
access the MDisks by Pools window by clicking Home — Overview and then clicking the
Pools icon. Extended help information for storage pools is displayed. If you click Visit Pools,
the MDisks by Pools window opens, as shown in Figure 7-51.

IBEM-Storwize-VW3700 > Home > Owverview ¥

| i= Suggested Tasks +

4

2 Fibre Channel

S L [Py Hosts
w 0 .21 <= =D it |
108 Internzl 10 MDisks 7 Poaols 0 volumes
Dirives L
L&

0 iSCSI Hosts

@ Storage Pools

@ Watch e-Learning: Cenfiguring Stera

Lot Nl T

T

@.

[t
w5
[

A storage pool is 2 collection of MDisks. One or more volumes are zllocated physical storage space from each
pool.

F Learn more

F To manage Storage Pools, visit Pools

Figure 7-51 Pools from the overview window
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An alternative path to the Pools window is to click Pools — MDisks by Pools, as shown in
Figure 7-52.

1BM Storwize V3700 : .-

IBEM-Storwize-V3700 > Home > Overview ¥

* !~ Suggested Tasks =

o

T 2 Filre Chanel
i Hosts
Volumes by Pool - h d a d @
I Internal Storage ),
- .lDisks 7 Poals 10 Wolumes

0iSCSI Hosts

a Storage Pools

B wWatch e-Learning: Cenfiguring Storsge

ull]
&4

&\ A storage pocol is 2 collection of MDisks. One or more volumes are allocated physical storage space from each
_ pool.

2
¥ Learn more

} To manage Storage Pools, visit Pools

Figure 7-52 Pools from MDisk by pool window

By using the MDisk by Pools window (as shown in Figure 7-53), you can manage storage
pools. All existing storage pools are displayed row-by-row. The first row contains the item Not
in a Pool, if any exist. Each defined storage pool is displayed with its assigned icon and name,
numerical ID, status, and a graphical indicator that shows that the ratio the pool’s capacity is
allocated to volumes.

1BM Storwize V3700 = Logout | Help
IBM-Storwize-V2700 > Pools > MDisks by Pools +
% New Pool  Aa Detect MDisks 3= Actions v R
ﬂ Notin & Fool
m @ @ BRONZE POOL 4 Online: " 14% | ] 117 TB Used / 814 TB
L‘! @ @ GOLD POOL 3 Oniline [ ] Dbytes Used/1.08 TE
a W Pool1 1 Online [0% | Obytes Used /0 bytes
I
@ @ a Pool2 z Online [T% | Obytes Us=d /145 T8
’!E ® W Fool3 (] Online [T% | 0bytes Us=dj 1.08 T8
H @ 6 UwesPeal1 5 Oniine [ | 2.25 GB Us=d / 556.50 GB
&\ @ a UwesPool2 (] Oniine [ ] 2.50 GB Used / £55.00 GB
&

Figure 7-53 Pool window
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7.4.1 Creating a pool

New storage pools are built when an MDisk is created. This MDisk is not attached to an
existing pool. To create an empty pool, click New Pool on the pool window.

The only required parameter for the pool is the pool name, which must be entered, as shown
in Figure 7-54.

Create Poal

Pool Name [sptianal]
MewPool

@ Choose Icon ®

Create Cancel

Figure 7-54 Create pool name input

The new pool is listed in the pool list with 0 bytes, as shown in Figure 7-55.

@ NewPool

<]
(=]
L

0 bytes Used / 0 bytes

Figure 7-55 Empty pool that is created

7.4.2 Actions on storage pools

A few actions can be performed on storage pools by using the Actions menu, as shown in
Figure 7-56. A pool can be renamed, its icon can be changed, and it can be deleted.

= Pool2 - Cnline
@I o8 ;Change Icon
mdiskl 13 Renams Cnlinz
mdisk? Online
: & Deletz Poel k& =
mdiskE Dnline

Figure 7-56 Pool action overview
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Changing a storage pool icon

There are different storage pool icons available, which can be selected, as shown in
Figure 7-57.

Change Icon for Pool2

| )4 | | Cancel |

Figure 7-57 Change storage pool icon

Renaming a storage pool
The storage pool can be renamed at any time, as shown in Figure 7-58.

Create Pool X

Pool Mame [opticnzl]

NewFaol|

i) Choose Icon (B

—

Crezsts | | Cancel

Figure 7-58 Rename Storage Pool
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Deleting a storage pool
Pools can be deleted only if there are no MDisks or volumes assigned to it. A confirmation
panel (as shown in Figure 7-59) appears to confirm that all associated MDisk and volumes

can be deleted with the pool.

Delate Pool

You have selected to delete pocl BRONZE POOL. The fzllowing
e data in this pool

-

o

[w]

[
i
L]
=
[i1]

o

EZK "MEZl, Volume Z, Volume 3,

Delete all welumes, hest mappings, and MDisks that are
associated with this poel.

S Delete Cancel

Figure 7-59 Confirmation to delete the storage pool

If it is safe to delete the pool, the option must be selected.
Important: After you delete the pool, all data that is stored in the pool is lost except for the
image mode MDisks; their volume definition is deleted, but the data on the imported MDisk
remains untouched.

After you delete the pool, all the associated volumes and their host mappings are removed.

All the array mode MDisks in the pool are removed and all the member drives return to
candidate status.
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Advanced host and volume
administration

The IBM Storwize V3500 offers many functions for volume and hosts creation and
configuration. In Chapter 4, “Host configuration” on page 141 and in Chapter 5, “Basic volume
configuration” on page 171, the basic host and volume features of IBM Storwize V3500 are
covered. Those chapters describe how to create hosts and volumes, and how to map them to
a host.

This chapter includes the following topics:

» Advanced host administration
» Advanced volume administration
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8.1 Advanced host administration

This section covers host administration, including host modification, host mappings, and
deleting hosts. Basic host creation and mapping are described in Chapter 4, “Host
configuration” on page 141. We assume here that you already created some hosts and that
some volumes are mapped to them.

The following topics are covered in this section:

» All Hosts (8.1.1, “Modifying Mappings menu” on page 320).
» Ports by Host (8.2, “Adding and deleting host ports” on page 338).
» Host Mappings (8.3, “Host mappings overview” on page 348).

For more information, see Chapter 5, “Basic volume configuration” on page 171.

Figure 8-1 shows the IBM Storwize V3500 Hosts menu.

[ 18M-Storwize V3700 - H x Y| =)&) %

& & | A b //mertha-cluster-09-a.stglab.manchester.uk.ibm.com/gui#home-start A

IBM-Storwize-V3700 > Home > Overview v

| i= suggested Tasks

k=

0 Fibre Channe!

108 Internal Drives 10 MDisks 7 Podls 12 Volumes

2iSCSI Hosts

Ehad

about each object, click the icon in the diagram. For some
plete the task. To configure these objects, either select the

» Visit the Information Center

Alocaiet ) ) — R SIS
Figure 8-1 IBM Storwize V3500 Hosts menu
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If you click Hosts, the Hosts window opens, as shown in Figure 8-2.

|/ B 1Bm-storwizeva700 -+ <\ BEEE

fal < lBbﬂ'ﬁf/mtr—lbﬂ—clustsr—ﬂ?—a.slgIab.man(haslsr_uk.ibm.cumﬂgul#hasts-all ﬁl A

IBM Storwize V3700 Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Hosts > Hosts v

[Status Host Type #orPorts | Hostmappings
Hostl Online: ‘Generic 1 Yes i3
Host2 Online: Generic 1 Yes i3

CeD=chad

‘Shawing 2 hosts | Selecting 1 host

w
Figure 8-2 Hosts

In our example, two hosts are created and volumes are mapped to one of the hosts. We use
these hosts to show the modification possibilities.

If you highlight a host, you can click Action (as shown in Figure 8-3) or right-click the host (as
shown in Figure 8-4 on page 320) to see all of the available tasks.

BE=
B 18M-Storwize V3700 -
<4 &' | 5 beersS:imer-th4-cluster-09-a.stglab. r.uk.ibm.com/gui #hosts-all WA

i New Host | i Actons

m IBM-Storwize-V3700 > Hosts > Hosts v

[Fostrype

[#orports |Fosthappings |

<
ulll
i
&
@

‘Shawing 2 hosts | Seecting 1 host

S et LHTRRRTRORD ) < Bzl ) —an
Figure 8-3 Hosts Action window
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I 1BM-Storwize V3700 - H x

1 & | B perS/mer-tbd-cluster-09-a.stglab.manchester.uk.ibm.com/gui# hosts-all

GenEcbad

IBM-Storwize-V3700 > Hosts > Hosts »

New Host

Actions v ~ [Fiter

Showing 2 hosts | Selecting 1 host

Figure 8-4 Host Menu

8.1.1 Modifying Mappings menu

320

Highlight a host and select Modify Mappings (as shown in Figure 8-3 on page 319) to open
the window that is shown in Figure 8-5. In the upper left, you see that the highlighted host is
selected. The two panels show all available unmapped and mapped volumes. The left pane
shows the volumes that are ready for mapping to this host. The right box includes the
volumes that are mapped. In our example, one volume with SCSI ID 0 is mapped to the host
Host1 and three more volumes are available.

R S —

@ g [g e /mcr-tb4-cluster-09-a.stglab.manchester.uk.ibm.com/gui#hosts-al| ‘

Fiter... Edit SCS ID|

[Capacity |UID
100,00 GB 60050760009A81D37B0000000D00D01E 0

100,00 GB 60050760009A81D37B0000000D000013

100 GB 60050760009A81D378000000000000LT

Figure 8-5 Modify Mappings window
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To map a volume, highlight the volume that you want to map in the left pane, and select the
upper arrow (pointing to the right), as shown in Figure 8-6.

Modify Host Mappings
Host: |Hostl
Unmapped Volumes Volumes Mapped to the Host
> Map R ! Edit SCSI 1D € Unmap R !
Vol2 Dn 100.00 GE 60050760009A81037800000000000013 1 Voll 60050760009A81037800000000000016
vold Dn 100 GB 60050760009AB1037800000000000017 0 Vol3 60050760009A81037800000000000010

[W]mmvdums][ﬂjﬂmw][cata

Figure 8-6 Modify Mappings: Add Volume

The changes are marked in yellow and now the Map Volumes and Apply options are enabled.

If you click Map Volumes, the changes are applied (as shown in Figure 8-7) and the window

closes.

Modify Mappings

The task completed.

[ 100%

- Details

The task has started. 17:87
Creating the mapping for wvolume Voll to host Hostl 17:87
Running command: 17:87
svctask mkvdiskhostmap -force -host 1 -scsi 1 8

The task is 108% complete. 17:87
synchronizing memory cache. 17:87
The task completed. 17:87

|| Cancel

Figure 8-7 Modify Mappings output
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If you click Apply, the changes are submitted to the system, but the window remains open for

further changes, as shown in Figure 8-8.

Volumes Mapped to the Host

EditSCSIID € Unmap

3 taap voumes | | B oy | ((Gancer|

Figure 8-8 Modify Mappings: Applied Changes
You can now choose to modify another host by selecting it from the Hosts drop-down menu
(as shown in Figure 8-9) or continue working with the one already selected, as shown in

Figure 8-8.

Unmapped Volumes
| Edit SCSI D)

o, - | Fiter...
SCSID

0
—

> Map
Name Capacity [UID

Vol2 100.00 GB  60050760009AB1D376800000000000013
vold 100 GB 60050760009AB1037800000000000017

Figure 8-9 Modify another host
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Highlight the volume that is to be modified again and click the right arrow button to move it to
the right pane. The changes are shown in yellow. If you right-click the yellow volume, you can
change the SCSI ID, which is used for the host mapping, as shown in Figure 8-10.

Modify Host Mappings x

Host: Host?

Unmapped Volumes Volumes Mapped to the Host

> Map L Edit SCSI 1D < Unmap L

Voll Dn 100.00 GB 60050760009A81D37800000000000016 0 Vol2 ancog 50009481 D37800000000000013
Edit SCSI 1D
Vol3 Dn 2500GB 60050760009A81037800000000000010
> <« Unmap

vold 1.00 GB 60050760009A81037800000000000017

L]

(3G e Vo | (15200 | [ Coneel]

Figure 8-10 Edit SCSI ID

Click Edit SCSI ID and then click OK to change the ID, as shown in Figure 8-11.

Edit SCSI ID X

SCSIID: | 2

| OK | | cancel |

Figure 8-11 Enter a new SCSI ID
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The changes are shown in the Modify Host Mappings window, as shown in Figure 8-12.

Modify Host Mappings x
Host: Hostl -
Unmapped Volumes Veolumes Mapped to the Host
> Map o - Edit 5CSIID € Unmap [ 4
| Name |Capacity’ |UID |SCSIID™ | Name |UID
Vol3 25,00 GB 60050760009A81037800000000000010 2 Voll 60050760009A81037800000000000016
vol4 100GE 60050760009A81037800000000000017 0 Vol2 60050760009A81037800000000000013

(3 Map Vokrnes | (1200t | o

Figure 8-12 Modify Host Mappings window

Click Apply to submit the changes. The resulting output is shown in Figure 8-13.

Modify Mappings

The task completed.

| 100%%

« Details
The task has started. 17:15
Creating the mapping for wvolume voll to host Hostl 17:15
Running command: 17:15
svctask mkvdiskhostmap -force -host @ -scsi 2 8
The task is 188% complete. 17:15
Synchronizing memory cache. 17:15
The task completed. 17:15

Cancel

Figure 8-13 Modified mappings
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If you want to remove a host mapping, the required steps are much the same, except that you

select a volume in the right pane and click the left arrow button to remove the mapping, as

shown in Figure 8-14.

Modify Host Mappings

Host: Hostl -

3 Map

Unmapped Volumes

Volumes Mapped to the Host

L Edit SCSI 1D < Unmap o -
| Name |Capacity” | UID [ ] [SCSIID™ | Name |UID
Vol3 25.00 GB 60050760009A81D37800000000000010 2 Voll 60050760009A81037800000000000016
vold 1.00 GB 60050760009A81D37800000000000017 » 1] Vol2 60050760009A81037800000000000013
<

BE Map Volumes

Y8 Appiy | [ Cancel

-

Figure 8-14 Modify Host Mappings: Remove

Modify Host Mappings

Figure 8-15 shows that the mapping is removed.

Host: |Hostl -

Unmapped Volumes Volumes Mapped to the Host
> Map D - Edit SCSI 1D € Unmap aQ -
| Name |CapTity| UID [ ] W| Name |UID
Vol2 i 100.00 GB  60050760009A81D37800000000000013 2 Voll 60050760009A81D37800000000000016
Vol3 25.00 GB 60050760009A81037800000000000010
vol4 100 GB 60050760009AB1037600000000000017 >
€

[ Map o | (13 200t | ((Coreel]

Figure 8-15 Mapping removed
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Click Apply to submit the changes to the system, as shown in Figure 8-16.

Modify Mappings

% The task completed.

[ 100%

 Deetails

The task has started.

Removing the mapping for volume vol2 to host Hostl
Running command:
svctask rmvdiskhostmap -host @ 14

The task is 108% complete.
synchronizing memory cache.
The task completed.

Figure 8-16 Modify Mappings: Removal complete

After you are done with all host mapping modifications, click Close to return to the Modify
Mappings window, as shown in Figure 8-5 on page 320.
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8.1.2 Unmapping all volumes from a host

If you want to remove access to all volumes on your IBM Storwize V3500 from a host, you
highlight the host and click Unmap all volumes. All volume mappings are removed from the
host, as shown in Figure 8-17.

[ 18M-Storwize V3700 - H x Y| EEE

f) [ [&mp’s //mer-tba-cluster-08-a.stglab.manchester.uk.ibm.com/gui#hosts-all ‘M A

IBM Storwize V3700 F=ES

Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Hosts > Hosts v

Gl New Host ~ := Actions ¥ @ v |Filter
“. Name Status Host Type #of Ports | Host Mappings
Host1 [#2 online Generic 2 Yes {3
L.! Host2 [ oniine Generic 1] Modify Mappings lo
5‘] Unmap All Volumes
@ 1 Rename
_ 3 Delete
% [Z] Properties
o
Showing 2 hosts | Selecting 1 host
e Allocated: 12928 GBI IL20TB (1%0) % L . U1 — — HeatnStaws

Figure 8-17 Unmap all volumes menu

You are prompted to confirm the number of mappings you want to remove. Enter the number
and click Unmap, as shown in Figure 8-18. In our example, we remove two mappings.

Unmap from Host X
\ Are you sure you want to unmap the following 2 volumes from Hostl?
1
~ |sCsSI 1D, Volume
2, Vvoli
0, Volz

Verify the number of mappings that this operation affects:

2

[UnmapJ[CanoelJ

Figure 8-18 Enter the number of mappings to be removed

Chapter 8. Advanced host and volume administration 327



Unmapping: If you click Unmap, all access for this host to volumes that are controlled by
IBM Storwize V3700 system is removed. Make sure that you run the required procedures
in your host operating system before the volumes are removed from your host.

The changes are applied to the system, as shown in Figure 8-19. Click Close after you review

the output.

Unmap all Volumes from Host

The task completed.

| 100%

w Details
The task has started. 17:45
Removing the mapping for volume Vol2 to host Hostl 17:45
Running command: 17:45
svctask rmvdiskhostmap -host 0 14
The task is 50% complete. 17:45
Removing the mapping for volume Voll to host Hostl 17:45
Running command: 17:45
svctask rmvdiskhostmap -host 0 8
The task is 100% complete. 17:45
Synchronizing memory cache. 17:45
The task completed. 17:45

[[Close]| | Cancel

Figure 8-19 Unmap all the volumes from a host: Changes applied

328  Storwize V3500 Implementation



Figure 8-20 shows that the selected host no longer has any host mappings.

/I 1BM-Storwize V3700 - ”_

e g l@bttﬁ:Hmcr—tb4—clu5ter—09—a.5tgIab.manchestenuk.ibm.comfgui#hosts-all ‘

IBM Storwize V3700

IBM-Storwize-V3700 > Hosts > Hosis +

%] New Host = Actions v

Name Status Host Type # of Ports | Host Mappings

Hostl . Online Generic
Host2 . Online Generic 2 No

Showing 2 hosts | Selecting 1 host

P F Tk Y™ . TSSS— O R—

Figure 8-20 Hosts window: No host mappings
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8.1.3 Renaming

To rename a host, highlight the host and click Rename, as shown in Figure 8-21.

[ 18M-Storwize 3700 - H x| B3

IBM Storwize V3700 Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Hosts > Hosts v Loading...
I New Host = Actions + @ v |Fiter
[Name ~ |Staus  |HostType  |#ofPorts |HostMappings
Hostl Online Genen.E WEa e No
Host2 Online Generi 7 Unmap Al Votumes No
{7 Rename
# Delete
[=] Properties

CelRRe6ad

Showing 2 hosts | Selecting 1 host

Figure 8-21 Rename a host

Enter a new name and click Rename, as shown in Figure 8-22. If you click Reset, your
changes are not saved and the host retains its original name.

u

*New Name

Hostl | HostlNewName |

Figure 8-22 Rename Host window
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After the changes are applied to the system, click Close, as shown in Figure 8-23.

Rename Host

FI The task completed.

100%

» Details

The task has started.

Checking for name collisions...

The task is 0% complete.

Renaming Host Hostl to HostlNewName

Running command:
svctask chhost -name HostlNewName ©

Synchronizing memory cache.
The task is 100% complete.
The task completed.

17
17
17
17
17

17
17
17

148
148
148
148
148

148
148
148

Figure 8-23 Rename Host: Applied changes

8.1.4 Deleting a host

To delete a host, highlight it and select Delete, as shown in Figure 8-24.

X 1BM-Storwize V3700 - H/ x

<::I 5 e [@hﬂp’s:lfmcr—tbA—cIuster—OB—a.stgIab.manchester.uk.ibm.com/gu\#husts-a\\

IBM-Storwize-V3700 > Hosts > Hosts v

n’ G New Host ~ := Actions v @ ~w |Filter
) Host1NewName Online ¥ Modiy Mappings No
@ gcst2 Online ’E Unmap All Volumes b
15 Rename
@ Showing 2 hosts | Selecting 1 host 3 Delete

|

@@Properties ks (0 ) . Healu -il : .

Figure 8-24 Delete a host
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Confirm the number of hosts that you want to delete and click Delete, as shown in
Figure 8-25.

Delete Host X

You selected 1 host to delete. Verify the host to delete.

HostlNewName

Verify the number of hosts that you are deleting:

1

Delete the hosts even if volumes are mapped to them. These volumes will no
longer be accessible to the hosts.

' Delete | Cancel

Figure 8-25 Confirm the deletion of the host

If you want to delete a host to which volumes are mapped, you must force the deletion by
selecting the option in the lower part of the window. If you select this option, the host is
deleted and cannot access the system.

After the task is complete, click Close (as shown in Figure 8-26) to return to the mappings
window.

Delete Host

The task completed.

| 100%

+ Details
The task has started. 17:54
The task is 0% complete. 17:54
Removing Host HostlNewName 17:54
Running command: 17:54
svctask rmhost 0
Synchronizing memory cache. 17:54
The task is 100% complete. 17:54
The task completed. 17:54

[[Close]| cancel

Figure 8-26 Delete host complete
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8.1.5 Host properties

Highlight a host and select Properties (as shown in Figure 8-27) to open the Host Details
window, as shown in Figure 8-28 on page 334). The Host Details window gives you an

overview of your host properties. There are three tabs available: Overview, Mapped Volumes,

and Port Definitions.

/m IBM-Storwize V3700 - H x Y|

IBM Storwize V3700

IBM-Storwize-V3700 > Hosts > Hosts v

Welcome, superuser

F New Host ~ := Actions ¥ €

n. [Name ~ |Status  |HostType  |#ofPorts |HostMappings |
ExtraHost Online EMDG")‘I T - No

L‘! Hosz onine “{) Unmap All Volumes e

’ 15 Rename
@ 3 Delete
@ Properties
&

Showing 2 hosts | Selecting 1 host

Figure 8-27 Host Properties
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Figure 8-28 shows the Host Properties Overview window.

Host Details: ExtraHost

Overview Mapped Volumes | | Port Definitions

Host Name ExtraHost
Host ID 0
Status Online
Host Type Generic
# of FC Ports 2
# of iSCSI Ports 0

Edit

Show Details

Close

Figure 8-28 Host Properties overview

The Overview tab is shown in Figure 8-29. Select the Show Details option to see more

information about the host.

| Host Details: ESXi

DOverview Mapped ¥Yolumes Port Definitions

Host Name ESxi

Host ID 1

Status anline

Host Type Generic

# of FC Ports 1

# of iSCSI Ports a

If0 Group io_grp0, io_grpl, io_grpZ, io_grp3

iISCSI CHAP Secret
Port Mask 1111
Edit

] show Details

Close

Figure 8-29 Host Properties: Show details
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To change the host properties, click Edit, as shown in Figure 8-30.

Host Details: ExtraHost

Overview Mapped Volumes | Port Definitions

Host Name ExtraHost
Host ID 0

Status [ online
Host Type Generic
# of FC Ports 2

# of iSCSI Ports 0

iSCSI CHAP Secret

Save Cancel

+  Show Details

HP/UX OpenVMS TPGS

Close

Figure 8-30 Edit Host properties

The following changes can be made:

» Host Name: Change the host name.

» Host Type: Change this setting if you are attaching HP/UX, OpenVMS, or

TPGS hosts.

» iSCSI CHAP Secret: Enter or change the iSCSI CHAP secret for this host.
» Port Mask: To change the port mask, disable ports for this host by clearing the check box.

Port masks: You can use port masks to control the node target ports that a host can
access. This control can be useful to limit the number of logins with mapped volumes that
are visible to a host multipathing driver, instead of changing the SAN zoning. The best
practice is to limit each host to four paths.

Make the changes, if required, and click Save to apply them, as shown in Figure 8-30 and to

close the editing window.
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The Mapped Volume tab gives you an overview of which volumes are mapped with which
SCSI ID and UID to this host, as shown in Figure 8-31. Selecting the Show Details option
does not show any other or different information.

Host Details: ExtraHost

X
Overview Mapped Volumes | Port Definitions
Volumes Mapped to the Host
4 v |Filter
m]mm—]—]w
Voll 60050760009A81D37800000000000016 O
1 Vol2 60050760009A81D37800000000000013 0

Showing 2 mappings | Selecting 0 mappings

|v| Show Details Close

Figure 8-31 Mapped Volumes tab
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The Port Definitions tab shows the configured ports of the host and provides status
information about them, as shown in Figure 8-32.

Host Details: ExtraHost

Overview Mapped Volumes | | Port Definitﬂons

™ Add v 3 Delete Port

5 v
Name Type Status # Nodes Logged In
21000024FF2CFOB2 & FC Active 2
21000024FF2CFOB3 L FC Active 2

Showing 2 ports | Selecting 0 ports

v Show Details | | Close |

Figure 8-32 Port Definitions tab
This window offers you the option to start Add and Delete Port actions, as described in 8.2,

“Adding and deleting host ports”.

Click Close to close the Host Details section.
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8.2 Adding and deleting host ports

To configure host ports, click Ports by Host (as shown in Figure 8-1 on page 318) to open
the associated window, as shown in Figure 8-33.

I 18M-Storwize V3700 - 1 x| EEE

L) [ l&Dktﬁf,’m:r—lbﬂ(cluster—Oia.slgIab.manchesler.uk.ibm.cum,’gul#hustsdetm\s i‘r] A

IBM Storwize V3700 ; —— Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Hosts > Ports by Host +

Host Filter L}
> [ﬂNewHost] {SEAc‘tionsv
ExtraHost ]
2 ports ExtraHost
. 2 ports

Host Type: Generic

~
< Host2
2 ports

[ Add v 3§ Delete Port @ v |Filter
[Name ~ |Type  |Staws  |#Nodesloggedin |
21000024FF2CFOB2 HFC Active 2
21000024FF2CFOB3 HFC Active 2

Coen=iGad

Showing 2 ports | Selecting 0 ports

—tlOCe L20.28 CE AL OB L) ity = T 71 Y T —— S L
Figure 8-33 Ports By Host

Hosts are listed in the left pane of the window. The function icons show an orange cable for a
Fibre Channel host and a blue cable for an iSCSI one. The properties of the highlighted host
are shown in the right pane. If you click New Host, the wizard that is described in 4.3,
“Creating hosts by using the GUI” on page 159 starts.
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If you click the Action drop-down menu (as shown in Figure 8-34) the tasks that are described
in 8.1.1, “Modifying Mappings menu” on page 320 can be started from this location.

|/ B 1BM-Storwizeva700 - H x| BEER
G ¢ l@ r-tba-cluster-09-a stglab. ibm.com/gui#hosts-details ﬁl e

IBM Storwize V3700 =" Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Hosts > Ports by Host v

Host Filter L}
4 (%) New Host | [ = Actions ~ |
u. ExtraHost ) ] Modify Mappings
2ot e —— ’E Unmap All Volumes t
resl b y
L‘— 12 Rename
! Host2 neric
- 2 ports # Delete
@ [Z] Properties
[ Add v 3 Delete Port @ ~ |Fier
@ Name Type Status # Nodes Logged In
21000024FF2CF0OB2 ﬁ FC Active 2
21000024FF2CFOB3 HFC Active 2

Showing 2 ports | Selecting 0 ports

{ Allocated: 12025 GBI TBU) %) Q@ RumingTasle©® ) [ TTLE T S—
Figure 8-34 Ports By Host Actions

8.2.1 Adding a host port

To add a host port, highlight the host and click Add (as shown in Figure 8-33 on page 338),
and choose a Fibre Channel or an iSCSI port, as shown in Figure 8-35.

Figure 8-35 shows the Add Host Ports menu options.

™ Add v | 3& Delete Port
% Fibre Channel Port

W iscsl Port 54 FC
21000024FF2CFOB3 EFC

Figure 8-35 Add Host Ports
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8.2.2 Adding a Fibre Channel port

340

In Figure 8-35, click Fibre Channel Port and the Add Fibre Channel Ports window opens, as
shown in Figure 8-36.

Add Fibre Channel Ports

Host Name: ExtraHost

Fibre Channel Ports

q:} Add Port to List Rescan

Port Definitions
You have not added any WWPNs yet.

[ Add Ports to Host Cancel

Figure 8-36 Add Fibre Channel Ports

If you click the drop-down menu, you see a list of all known Fibre Channel host ports, as
shown in Figure 8-37. If the WWPN of your host is not available in the drop-down menu,
check your SAN zoning and rescan the SAN from the host. Click Rescan and the new port

should now be available in the drop-down menu.

Add Fibre Channel Ports

Host Name: ExtraHost

Fibre Channel Ports

| ‘ v | Lﬁ Add Port to List Rescan

\ 21000024FF2DOBES |
Port Definitions

You have not added any WWPNs yet.

{#h| Add Ports to Host = | Cancel |

Figure 8-37 Known WWPNs
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Select the WWPN to add and click Add Port to List, as shown in Figure 8-38.

Add Fibre Channel Ports X

Host Name: ExtraHost

Fibre Channel Ports

l;%l Add Port to List Rescan

Port Definitions

21000024FF2D0BES )4

| || Add Ports to Host | Cancel |

Figure 8-38 Port added to list

Repeat this step to add more ports to a host.

If you want to add an offline port, manually enter the WWPN of the port into the Fibre Channel
Ports box (as shown in Figure 8-39) and click Add Port to List.

Add Fibre Channel Ports X

Host Name: ExtraHost

Fibre Channel Ports

1234567891011121 % AddPorttolList  Rescan |

Port Definitions

21000024FF2D0OBES p" 4

' || Add Ports to Host | Cancel

Figure 8-39 Add an offline port
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The port appears as unverified (as shown in Figure 8-40) because it is not logged on to the
IBM Storwize V3500. The first time that it logs on, it changes its state to online automatically

and the mapping is applied to this port.

Add Fibre Channel Ports

Host Name: ExtraHost

<

Fibre Channel Ports

Lﬁ Add Port to List Rescan

Port Definitions

@ 21000024FF2DOBEQ

XK
%

@ 1234567891011121 (unverified)

| " Add Ports to Host | ~ Cancel

Figure 8-40 Unverified Fibre Channel port

To remove one of the ports from the list, click the red X next to it. In this example, we delete
the manually added FC port so only the detected port remains.

Figure 8-41 shows that the manually added Fibre Channel port was deleted.

]

Add Fibre Channel Ports

Host Name: ExtraHost

<

Fibre Channel Poris

L;_}'l Add Port to List Rescan

Port Definitions

@] 21000024FF2D0OBE9 %

|@Add Ports to Host | - Cancel

Figure 8-41 Remove a port from a list
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Click Add Ports to Host and the changes are applied, as shown in Figure 8-42.

Add Ports to Host

The task completed.

| 100%

w Details

The task has started.
Adding ports to the host ExtraHost

[
o« @
J =]

Running command: 18:17

svctask addhostport -force -hbawwpn 21000024FF2DOBE9 ExtraHost

Synchronizing memory cache. 18:17

The task is 100% complete. 18:17

The task completed. 18:17
|| Cancel

Figure 8-42 Add ports to a host

Click Close to return to the Ports to Host window.

8.2.3 Adding an iSCSI host port

To add an iSCSI host port, click iSCSI Port (as shown in Figure 8-35 on page 339) and the
Add iSCSI Ports window opens, as shown in Figure 8-43.

Add ISCSI Ports X

Host Name: ExtraHost

iSCSI Ports

L%] Add Port to List

Port Definitions
You have not added any iSCSI ports yet.

{#%| Add Ports to Host | | Cancel |

Figure 8-43 Add iSCSI ports
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Enter the initiator name of your host, as shown in Figure 8-44.

Add iSCSI Ports x

Host Name: ExtraHost

iSCSI Ports

ign.1994-05.com.redhat:9566¢cb2a3477] " 4 Add Port to List

Port Definitions
You have not added any iSCSI ports yet.

[ Add Ports to Host | | Caneel' |

Figure 8-44 Enter initiator name

Click Add Port to List, as shown in Figure 8-45.

Add iSCSI Ports x

Host Name: ExtraHost

iSCSI Ports

| 8 Add Port to List

Port Definitions

iqn.1994-05.com.redhat: 9566¢ch2a3477 X

|| Add Ports to Host | | Cancel

Figure 8-45 Add ports to the port definitions
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Click Add Ports to Host to complete the tasks and apply the changes to the system, as
shown in Figure 8-46. Figure 8-46 shows the output after an iSCSI port is added.

Add Ports to Host

The task completed.

| 100%
 Details
The task has started. 18:23
Adding ports to the host ExtraHost 18:23
Running command: 18:23
svctask addhostport -force -iscsiname iqn.1994-05.com.redhat:9566ch2a3477
ExtraHost
Synchronizing memory cache. 18:23
The task is 100% complete. 18:23
The task completed. 18:23

Cancel

Figure 8-46 Add Host Ports: Apply changes

Click Close to return to the Ports by Host window.

8.2.4 Deleting a host port

To delete a host port, highlight it and click Delete Port, as shown in Figure 8-47.

B0 18M-Storwize V3700 - H + \_ —
G @[ & bt imerthd-cluster-09-a stglab. DY o v i ‘B |

IBM Storwize V3700

Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Hosts > Ports by Host v

Host Filter LY
) New Host Actions ¥
-

ExtraHost
‘ “ 3 ports 3

Host2
2 ports

ExtraHost

3 ports
Host Type: Generic

21000024FF2CF0B2 HFC Active 2
21000024FF2CFOB3 HFC Active 2
ign.1994-05.com.redhat;9566ch... 4 iSCSI @ offline 0

Ceom=shad

Showing 3 ports | Selecting 1 port

[T VR YI—  T— T N et
Figure 8-47 Delete port
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If you press and hold the Ctrl key, you also can select several host ports to delete, as shown in
Figure 8-48.

|/ B 1BM-Storwizeva700 -+ \_| BEER
@ g l@ r-tba-cluster-09-a stglab. ibm.com/gui#hosts-details ﬁl \

IBM Storwize V3700

Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Hosts > Ports by Host v

Host Filter [ ]
. [gNewHost][ggAniunsv
ExtraHost )
3 ports ExtraHost
X 4
3 ports

Host Type: Generic

. Host2
2 ports

|| Add + @, v |Filter
[Name . |Type | Staws | #Nodesloggedin

21000024FF2CFOB2 BFc Active 2
21000024FF2CFOB3 HFC Active 2
iqn.1994-05.com.redhat:9566¢cb... [ iSCSI @ oiffline 0

CeoleeGad

Showing 3 ports | Selecting 2 ports

{ Allocaied: 12025 GBI L0 TBU) %) @ RumingTsle© — e
Figure 8-48 Delete multiple host ports

Click Delete and enter the number of host ports you want to remove, as shown in Figure 8-49.
Figure 8-49 shows the Delete Ports window.

Delete Ports X

You selected 2 ports to delete. Verify the following list of ports to delete.

21000024FF2CFOB3, 1ign.1994-05.com.redhat:9566ch2a3477

Verify the number of ports to delete:
2

< et

Figure 8-49 Enter the number of ports to delete
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Click Delete and the changes are applied to the system. Figure 8-50 shows the result of
deleting two ports.

Delete 2 Ports

@ The task completed.

| 100%

+ Details
The task is 0% complete. 18:26
Deleting port 21000024FF2CFOB3 from host ExtraHost 18:26
Running command: 18:26
svctask rmhostport -hbawwpn 21000024FF2CFOB3 ExtraHost
The task is 50% complete. 18:26
Deleting port ign.1994-05.com.redhat:9566ch2a3477 from host ExtraHost 18:26
Running command: 18:26
svctask rmhostport -iscsiname iqn.1994-05.com.redhat:9566cbh2a3477 ExtraHost
Synchronizing memory cache. 18:26
The task is 100% complete. 18:26
The task completed. 18:26

|| Cancel

Figure 8-50 Delete host ports

Click Close to return to the Host by Ports window.
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8.3 Host mappings overview

Select Host Mappings (as shown in Figure 8-1 on page 318) to open the Host Mappings
overview, as shown in Figure 8-51.

I 18M-Storwize V3700 - 1 x| ==

4Q (] l&bﬁp’sf,’m:r—lbﬂ(cluster—oia.slgIab.manchesler.uk.ibm.cum,’gul#hustsmauu\ngs ﬂf] JQ

IBM Storwize V3700 - —— Welcome, superuser

IBM-Storwize-V3700 > Hosts > Host Mappings ¥

i= Actions ¥ D, v |Filter

ExtraHost 0 Voll 60050760009A81D37800000000000016 0
ExtraHost 1 Vol2 60050760009A81D37800000000000013 0

CeoDehad

Showing 2 mappings | Selecting 0 mappings

| S Y T XS W T — = T 171 Y (T — S —
Figure 8-51 Host mappings

This window shows a list of all the host and volumes. In our example, you can see that the
host ExtraHost has two volumes that are mapped and the associated SCSI ID, Volume Name,
and the Volume Unique Identifier (UID).

If you highlight one line and click Actions (as shown in Figure 8-52), the following tasks are
available:

» Unmapping a volume
» Properties (Host)
» Properties (Volume)

Figure 8-52 shows the Actions menu.

i= Actions ¥
“{.] Unmap Volumes SCSIID | Volume Name Volume Unique Identifier Caching l/O Gro..

{Z] Properties (Host) Vol1 60050760009A81D37800000000000016 0

@ Properties (Volume) a Vol2 60050760009A81D37800000000000013 0

Figure 8-52 Host Mappings Actions drop-down menu
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8.3.1 Unmapping a volume

Highlight one or more lines and click Unmap Volumes, enter the number of entries to remove
(as shown in Figure 8-53), and click Unmap. This action removes the mappings for all
selected entries.

-

Delete Mapping

You selected to delete 1 mapping. Verify the mapping to delete.

- —

Verify the number of mappings that this operation affects:

1

Unmap Cancel

Figure 8-53 Unmap Selected Volumes

Figure 8-54 shows the output from removing a volume mapping.

Remove Volume Mappings from Hosts

The task completed.
100%

w Details

The task has started.
Deleting the mapping for volume Voll to host ExtraHost

Running command:
svctask rmvdiskhostmap -host ExtraHost Volil

Synchronizing memory cache.
The task is 100% complete.
The task completed.

[Close]| | Cancel

Figure 8-54 Unmapping complete

8.3.2 Properties (Host)

Selecting an entry and clicking Properties (Host) (as shown in Figure 8-52 on page 348)
opens the Host Properties window. The contents of this window are described in 8.1.5, “Host
properties” on page 333.

Chapter 8. Advanced host and volume administration ~ 349



8.3.3 Properties (Volume)

Selecting an entry and clicking Properties (Volume) (as shown in Figure 8-52 on page 348)
opens the Volume Properties view. The contents of this window are described in 5.1,
“Provisioning storage from IBM Storwize V3500 and making it available to the host” on

page 172.

8.4 Advanced volume administration

This section describes volume administration, such as volume modification and the migration
or creation of new volume copies. Basic volume creation is covered in 5.1, “Provisioning
storage from IBM Storwize V3500 and making it available to the host” on page 172. In this
section, we assume that you created some volumes on your IBM Storwize V3500 and that
you are familiar with generic, thin-provisioned, and mirrored volumes.

Figure 8-55 shows that there are three sections available within the Volumes menu for the
administration of advanced features:

» Volumes, as described in 8.4.1, “Advanced volume functions” and 8.6, “Advanced volume
copy functions” on page 380

» Volumes by Host, as described in 8.8, “Volumes by Host” on page 395

» Volumes by Pool, as described in 8.7, “Volumes by storage pool” on page 389

T 1M Storwize V3700 -« || =)@z

& @& | & bers /mcrtha-cluster-09-a.stglab.manchester.uk.ibm.com/gui # home-s tart | A

". IBM-Storwize-V3700 > Home > Overview v
L! ‘ ~ Suggested Tasks v

\.ﬁ
4

Ty Hosts
Volumes by Host

Disks. 6 Pools 4 Volumes

0iSCSI Hosts

6 A : 12925 GB 11120 T8 (1%) ) (2] Running Tasks (0) ) “
Figure 8-55 Volumes menu
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8.4.1 Advanced volume functions

Click Volumes (as shown in Figure 8-55) and the Volumes window opens, as shown in
Figure 8-56.

T 1B Storwize V3700 -V %\ =)@z
0 | begE/imartha-cluster-09-a.stglab.manchester.uk.ibm.com/g es-al v A

l“. atus
VoIl Online & 100.00 GB Pool3 60050760009A81D37800000000000016 No
L! Vol2 Online 100.00 GB Pool3 60050760009A81D37800000000000013  Yes i
VoI3 Online 25.00GB BRONZE POOL 60050760009A81D37800000000000010  No
@ & vola Online 1.00 GB BRONZE POOL 60050760009A81D37800000000000017  No
all
.
@
Showing 4 volumes | Selecting 0 volumes
e llocated: 129,25 CB I1L20TB (190) k) @ Running Taske () D] — S e —

Figure 8-56 Volumes window

This window lists all configured volumes on the system and provides the following
information:

» Name: Shows the name of the volume. If there is a + sign next to the name, this sign
means that there are several copies of this volume. Click it to expand the view and list the
copies, as shown in Figure 8-57 on page 352.

» Status: Gives you status information about the volume. It can be online, offline, or
degraded.

» Capacity: The disk capacity that is presented to the host is listed here. If there is a blue
volume listed next to the capacity, this means that this volume is a thin-provisioned
volume. Therefore, the listed capacity is the virtual capacity, which might be more than the
real capacity on the system.

» Storage Pool: Shows in which Storage Pool the volume is stored. If you have several
volume copies, it shows you the pool of the primary copy.

» UID: The volume unique identifier.
» Host Mappings: Shows to which hosts, if any, the volume is mapped.
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|/ B 1Bm-Storwizeva700 - Vi« \_| [EEIE

& € I@ r-tba-cluster-09-a stglab. ibm.com/gui#volumes-all ﬁ] XQ¥

IBM Storwize V3700 . Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Volumes > Volumes ¥

ﬁ New Volume Actions v @ v |Fiter

Voll Online @ 100.00 GB Pool3 60050760009A81D37800000000000016 No
Vol2 Online 100.00 GB Pool3 60050760009A81D37800000000000013 Yes E

Vol3 Online 25.00 GB BRONZE POOL 60050760009A81D37800000000000010 No

o vold Online 1.00 GB BRONZE POOL 60050760009A81D37800000000000017 No

Copy 0* Online 1.00 GB  BRONZE POOL 60050760009A81D37800000000000017 No

Copy 1 Online 1.00 GB Backuppool 60050760009A81D37800000000000017 No

Con=ibad

Showing 4 volumes | Selecting 0 volumes
(e Allocated: 12025 GBI LN TBU) %) Q@ RumingTsle©® ) [ 1 —

Figure 8-57 Volume copies

To create a volume, click New Volume and complete the steps that are described in 8.1,
“Advanced host administration” on page 318. Highlight a volume and click Actions to see the
available actions for a volume, as shown in Figure 8-58.

/m IBM-Storwize V3700 - Vi % Y| [= [23)

S g l&hkp’s‘ffm:r—tbicluster—ﬂ}a.stglab.manchester_uk.ibm.cnm/gui#vn\umEs'aH ﬂ’] A

IBM Storwize V3700 - Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Volumes > Volumes ¥

q. ’W . Map to Host
. Voll *{2] Unmap Al Hosts [3) 100.00 GB Pool3 60050760009A81D37800000000000016
La! Vol2 | View Mapped Hosts 100.00 GB Pool3 60050760009A81D37800000000000013  Yes sg
Vol3 1 Rename 25.00 GB BRONZE POOL 60050760009A81D37800000000000010  No
@ ) vold (2 Shrink 1.00 GB BRONZE POOL 60050760009A81D37800000000000017  No
CopY 0" 5 £xpand 1.00 GB BRONZE POOL 60050760009A81D37800000000000017  No
@ Copy 1 8 Migrate to Another Pool 1.00 GB Backuppool 60050760009A81D37800000000000017  No
# Delete
ﬁ (@ Volume Copy Actions  »
H @ Properties

Showing 4 volumes | Selecting 1 volume (100.00 GB)
(o Allocated: 120.25 GBIIL20TB A%)__ % @ memmTskeo ) . L —

Figure 8-58 Volume Actions
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You also can right-click a volume and select the actions in the menu, as shown in Figure 8-59.

BEE
RS

/[ eM-Storwizev3700 v+ \__|

& =] [@ e //mer-tbd-cluster-09-a.stglab.manchester.uk.ibm.com/guisvolumes-all

IBM Storwize V3700 Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Volumes > Volumes v

{ $3 New Volume ~ := Actions v S 4 ]
“. Name Status’ Capacity’ Storage Pool UID Host Mappings
VoIl @ online 510000 GR_Dool3 60050760003A81D37800000000000016  No
Map to Host
L! Vol2 [& online 6 M= o3 60050760009A81D37800000000000013  Yes i)
Voi3 Onine | & Unmap All Hosts ONZE POOL 60050760009A81D37800000000000010  No
@ O vola Online |/ View Mapped Hosts ONZE POOL 60050760009A81D37600000000000017  No
Copy 0* [Z oniine |1 Rename ONZE POOL 60050760003A81D37800000000000017  No
]
@ I Copy 1 online | (@ Shrink ckuppool 60050760003A81D37800000000000017  No
59 Expand
@ S Migrate to Another Pool
H Delete
H (@ Volume Copy Actions  »
5] Properties
e

Showing 4 volumes | Selecting 1 volume (100.00 GB)

[o—E YT R B, V11 L
Figure 8-59 Volume actions right-click menu

C—— S et

The following volume options are available:

Map to Host

Unmap All Hosts

View Mapped Host
Rename

Shrink

Expand

Migration to Another Pool
Delete

Properties

VVYyVYVYYVYVYYVYY

Depending on which volume you view, the following options might be available for Volume
Copy Actions:

» Add Mirror Copy: Only available for generic volumes
» Thin Provisioned: Only available for thin-provisioned volumes

8.4.2 Mapping a volume to a host

If you want to map a volume to a host, select Map to Host from the menu, as shown in
Figure 8-58 on page 352. Select the host to which you want to map the volume and click
Next, as shown in Figure 8-60.

Modify Host Mappings

Host:

-- Choose a host | -

-- Choose a host ---

ExtraHost
Host2

W& Map Volumes | | Hg Apply Cancel |

Figure 8-60 Modify Host Mappings menu
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The Modify Mappings window opens. In the upper left, you see your selected host and the
yellow volume is the selected volume that is mapped, as shown in Figure 8-61. Click Map
Volumes to apply the changes to the system.

Modify Host Mappings

Host: |ExtraHost

Unmapped Volumes

Volumes Mapped to the Host

Showing 2 volumes | Selecting 0 volumes

Map L v Edit SCSI ID Unmap i v
apa D D ame D 3
Vol3 25.00 GB  60050760009A81D37800000000000010 0 Voll 60050760009A81D37800000000000016
vol4 1.00 GB 60050760009A81D37800000000000017 1 Vol2 60050760009A81D37800000000000013

Showing 2 mappings | Selecting 0 mappings

‘m Map Volumes | |mApply | | Cancel |

Figure 8-61 Modify Host Mappings

After the changes are complete, click Close to return to the All Volumes window. Figure 8-62
shows the output after mappings are modified.

Modify Mappings

The task completed.

| 100%

w Details
The task has started. 19:10
Creating the mapping for volume Voll to host ExtraHost 19:10
Running command: 19:10
svctask mkvdiskhostmap -force -host 0 -scsi 0 8
The task is 100% complete. 19:10
Synchronizing memory cache. 19:10
The task completed. 19:10

[[Close]| = cCancel

Figure 8-62 Modify Mappings output
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Modify Mappings window: The Modify Mappings window is described in 8.1.1,
“Modifying Mappings menu” on page 320.

8.4.3 Unmapping volumes from all hosts

If you want to remove all host mappings from a volume, click Unmap All Hosts (as shown in
Figure 8-58 on page 352). All host mappings are removed from this volume, which means
that no hosts can access this volume. Enter the number of mappings that are affected and

click Unmap, as shown in Figure 8-63.

“r
®

Unmap from Hosts

Do you want to unmap the following mapping?

L]

SCSI ID, Volume, Host
@, Voll, ExtraHost

Verify the number of mappings that this operation affects:

1

Unmap Cancel

Figure 8-63 Unmap Volumes: Enter number of mappings to be removed
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After the task completes, click Close to return to the All Volumes window. Figure 8-64 shows
the output from unmapping the volume.

Unmap Volume from all Hosts

The task completed.

| 100%

w Details
The task has started. 19:13
Removing the mapping for volume Voll to host ExtraHost 19:13
Running command: 19:13
svctask rmvdiskhostmap -host 0 8
The task is 100% complete. 19:13
Synchronizing memory cache. 19:13
The task completed. 19:13

[[Close]| | Cancel

Figure 8-64 Unmap volume complete
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8.4.4 Viewing a host that is mapped to a volume

If you want to know which host mappings are configured, highlight a volume and click View
Mapped Host (as shown in Figure 8-58 on page 352). This action opens the Host Maps tab
of the Volume Details window, as shown in Figure 8-65. In this example, you see that there is

one existing host mapping for the Vol2 volume.

Volume Details: Vol2

Overview Host Maps Member MDisks

& Unmap from Host @ Refresh

Showing 1 mapping | Selecting 0 mappings

| Close |

| Show Details \

Figure 8-65 Host Maps

If you want to remove a mapping, highlight the host and click Unmap from Host, which
removes the access for the selected host (after you confirm it). If there are several hosts that
are mapped to this volume (for example, in a cluster), only the highlighted host is removed.

8.4.5 Renaming a volume

To rename a volume, select Rename (as shown in Figure 8-58 on page 352). A window
opens. Enter the new name. Figure 8-66 shows the Rename Volume window.

Rename Volume

*New Name

Voll Voll

Reset 17 Rename | Cancel |

Figure 8-66 Rename Volume
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If you click Reset, the name field is always reset to the active name of the volume. Click
Rename to apply the changes and then click Close when you are done, as shown in

Figure 8-67.

Rename Volume

The task completed.
100%

+ Details

The task has started.

Checking for name collisions...
The task is 0% complete.
Renaming Volume Voll to VollNew

Running command:
svctask chvdisk -name VoliNew 8

Synchronizing memory cache.
The task is 100% complete.
The task completed.

' Close |

19:17
19:17
19:17
19:17
19:17

19:17

19:17
19:17

Cancel

Figure 8-67 Rename Volume completed

8.4.6 Shrinking a volume

By using IBM Storwize V3500, you can shrink volumes. This feature should be used only if
your host operating system supports this feature. Before you shrink a volume, complete the
preparation that is required in your host operating system. After you prepare your operating
system, click Shrink (as shown in Figure 8-58 on page 352). You can enter the new size or
enter how much the volume should shrink. If you enter a value, the other line updates

automatically, as shown in Figure 8-68.

Shrink Volume - VollNew

hosts that use the volume.

Current Size: 100 GB
Shrink By: 10 GB
Final Size: 90 GB

{74 Shrink

You selected to shrink the capacity of volume VollNew. This action decreases the available
capacity in the volume. Before you shrink the volume, ensure that you back up data and unmap any

Cancel

Figure 8-68 Shrink Volume

Click Shrink to start the process and click Close to return to the All Volumes window.
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Figure 8-69 shows the output after the volume is shrunk.

Shrink Volume

The task completed.

100%
+ Details
The task has started. 19:21
Shrinking Volume VollNew 19:21
19

Running command:
svctask shrinkvdisksize -size 10737418240 -unit b VollNew

Synchronizing memory cache. 9:
The task is 100% complete. 19:21
The task completed. 19:

[Close]| | Cancel

Figure 8-69 Shrink Volume

Run the required procedures on your host to complete the shrinking process.

8.4.7 Expanding a volume

If you want to expand a volume, click Expand (as shown in Figure 8-58 on page 352) and the
Expand Volume window opens. Before you continue, check if your operating system supports
online volume expansion. Enter the new volume size and click Expand, as shown in

Figure 8-70.

»

Expand Volume - Vol1lNew

You selected to expand the capacity of volume VollNew. This action increases the available
capacity in the volume.

Current Size: 90 GB
Expand By: 10 GB
Final Size: 100 GB

Maximum final size: 262,144.00 GB

f _9 Expand Cancel

Figure 8-70 Expand volume

After the tasks are complete, click Close (as shown in Figure 8-71) to return to the All
Volumes window.
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Figure 8-71 shows the output after a volume is expanded.

Expand Volume

@ The task completed.
100%

 Details

The task has started.
Expanding Volume VollNew

Running command:
svctask expandvdisksize -size 10737418240 -unit b VollNew

Synchronizing memory cache. 19:2
The task is 100% complete.
The task completed.

[Close]| | Cance

Figure 8-71 Expand Volume complete

Run the required procedures in your operating system to use the newly available space.

8.4.8 Migrating a volume to another storage pool

360

IBM Storwize V3500 provides online volume migration while applications are running.
Storage pools are managed disk groups, as described in Chapter 7., “Storage pools” on
page 277. By using volume migration, you can move the data between these storage pools,
whether the pools are internal or on an external storage system. The migration process is a
low priority process that does not affect the performance of the IBM Storwize V3500.
However, it moves one extent after another to the new storage pool. However, as the
migration process progresses, the performance becomes closer to that of the new pool than
the old pool.
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To migrate a volume to another storage pool, click Migrate to Another Pool (see Figure 8-58
on page 352). The Migrate Volume Copy window opens. If your volume consists of more than
one copy, you are asked which copy you want to migrate to another storage pool (as shown in
Figure 8-72). If the selected volume consists of one copy, this selection menu does not
appear.

Migrate Volume Copy

You selected to migrate the volume vol4. This volume has more than one copy. Select which copy to
migrate and the pool to migrate to. Source and target pools must have the same extent size.

Select the Volume Copy

| Copy 0 (BRONZE POOL)| | v |
Copy 0 (BRONZE POOL)
Copy 1 (Backuppool)

R 4
Name Status Free Capacity | Capacity
BRONZE POOL Online 8.11TB 8.14TB
Backuppool Online 406.25 GB 407.25 GB
GOLD POOL Online 1.06 TB 1.06 TB
NewPool Online 271.00 GB 271.00 GB
Pooll Online 0 bytes 0 bytes
Pool3 4 online 3 986.00 GB 1.06 TB

& Migrate | | Cancel

Figure 8-72 Migrate Volume Copy
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Select the new target storage pool and click Migrate, as shown in Figure 8-73.

Migrate Volume Copy X

You selected to migrate the volume vol4. This volume has more than one copy. Select which copy to
migrate and the pool to migrate to. Source and target pools must have the same extent size.

Select the Volume Copy
Copy 0 (BRONZE POOL)

Select a Pool

w | Filter..
BRONZE POOL Online 8.11 TB 8.14 TB
Backuppool Online 406.25 GB 407.25 GB
GOLD POOL Online 1.06 TB 1.06 TB
NewPool Online 271.00GB 27100 GB
Pooll Online 0 bytes 0 bytes
Pool3 Online (i3 986.00 GB 1.06 TB

S Migrate “Cancel

Figure 8-73 Select target storage pool

The migrate volume copy task starts, as shown in Figure 8-74. Click Close to return to the All
Volumes window.

Migrate Volume Copy

The task completed.

| 100%

v Details
The task has started. 19:27
Submitting request to migrate volume vol4 (copy @) to storage pool 19:27
NewPool
Running command: 19:27
svctask migratevdisk -copy @ -mdiskgrp NewPool -vdisk wvol4
Synchronizing memory cache. 19:27
The task is 100% complete. 19:27
The task completed. 19:27

Cancel

Figure 8-74 Migrate Volume Copy process starts
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Depending on the size of the volume, the migration process can take some time. You can
monitor the status of the migration in the running tasks bar at the bottom of the window, as
shown in Figure 8-75.

1 Migration X

Ciltor
~irer..

Name | Progress
Vol2, copy 0 — Pool Backuppool “ﬁ |

OK

2

1 Migration

Recently Completed Tasks (1)

Q Runniﬁ Tasks il} '.

Figure 8-75 Migration progress
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After the migration is complete, the volume is shown in the new storage pool. In Figure 8-76,
you can see that vol4 moved from the BRONZE POOL storage pool to the NewPool storage
pool.

|/ B 1em-storwizeva700 v« [EETE

Ll [ l@bﬂ'ﬁffmtr—lbﬂ—CIustsr—ﬂ?—a.slglab.man(hsslsr_uk.ibm.cum/gul#va\umEs-aH ﬁl A

IBM Storwize V3700 e Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Volumes > Volumes ¥

?3 New Volume = Actions ¥ &, v |Filter

Vol1New . Online 3@ 100.00 GB Pool3 60050760009A81D37800000000000016
Vol2 Online 100.00 GB Pocl3 60050760009A81D37800000000000013 Yes 5‘3
Vol3 Online 25.00 GB BRONZE POOL 60050760009A81D37800000000000010 No
) vold Online 1.00 GB NewPool 60050760009A81D37800000000000017 No
Copy 0* Online 1.00 GB NewPool 60050760009A81D37800000000000017 No
Copy 1 Online 1.00 GB Backuppool 60050760009A81D37800000000000017 No

CelEEbad

Showing 4 volumes | Selecting 1 volume

Figure 8-76 Migration complete

The volume copy is now migrated without any downtime to the new storage pool. It is also
possible to migrate both volume copies to other pools online.

Another way to migrate volumes to another pool is by using the volume copy feature, as
described in 8.6.5, “Migrating volumes by using the volume copy features” on page 388.
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8.4.9 Deleting a volume

To delete a volume, select Delete (see Figure 8-58 on page 352). Enter the number of
volumes that you want to delete and select the option if you want to force the deletion, as
shown in Figure 8-77.

Important: You must force the deletion if the volume has host mappings or is used in
FlashCopy mappings.

Delete Volume

You selected 1 volume to delete. Verify the volume to delete:

VollNew

Verify the number of volumes that you are deleting:
1

Delete the volume even if it has host mappings or is used in FlashCopy
mappings or remote-copy relationships.

4 Delete | Cancel

Figure 8-77 Delete volume
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Click Delete and the volume is removed from the system, as shown in Figure 8-78.

Deleting volumes: This action removes all copies from your storage system and the data
on the volume is lost. Before you perform this step, make sure that you do not require the
volume or its data.

Delete Volume

The task completed.

| 100%

+ Details
The task has started. 9:49
The task is 0% complete. 9:49
Deleting volume VollNew 19:49
Running command: 19:49
svctask rmvdisk 8
Synchronizing memory cache. 19:49
The task is 100% complete. 19:49
The task completed. 19:49

|[Close]| cCancel

Figure 8-78 Volume deletion complete

Click Close to return to the Volumes window.
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8.5 Volume properties

To open the advanced view of a volume, select Properties (see Figure 8-58 on page 352),
and the Volume Details window opens, as shown in Figure 8-79. In this window, the following
tabs are available:

» Overview tab

» Host Maps tab

» Member MDisk tab

Volume Details: Vol2 X
Overview Host Maps Member MDisks
Volume Name Vol2 Copy 0
Volume ID 14 \
Pool: Pool3
Status &2 Online
Copy Status: Online
Capacity 100.00 GB Capacity:
# of FlashCopy Mappings 0 [olEEEO0DDICE
Volume UID 60050760009A81D37800000000000013
Accessible I/O Groups io_grp0
Edit
Show Details Close

Figure 8-79 Volume Details Overview tab
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8.5.1 Overview tab

The Overview tab that is shown in Figure 8-79 on page 367 gives you a basic overview of the
volume properties. In the left part of the window, you find common volume properties. In the
right part, you see information about the volume copies. To get a more detailed view, select
the Show Details option in the lower left, as shown in Figure 8-80.

Volume Details: Vol2

Overview Host Maps

Volume Name
Volume ID
Status
Capacity
# of FlashCopy Mappings
Volume UID
Accessible /O Groups
Preferred Node
11O Throttling
Mirror Sync Rate
Cache Mode
Cache State
UDID (OpenVMS)

Edit

|| Show Details

Member MDisks

Vol2 [ copyo
14 \
Pool: Pool3
[ online m_) oo
Striped
100.00 GB Copy Status: Online
0 Capacity:
SSD Tier: O bytes
60050760009A81D37800000000000013 HDD Tier: 100.00 GB
Total: 100.00 GB
io_grp0
node2
Disabled
50
Enabled
Empty

Close

368

Figure 8-80 Show details

The following details are available:

» Volume Properties:

Volume Name: Shows the name of the volume.
Volume ID: Shows the ID of the volume. Every volume has a system-wide unique ID.

Status: Gives status information about the volume that can be online, offline, or
degraded.

Capacity: Shows the capacity of the volume. If the volume is thin-provisioned, this
number is the virtual capacity. The real capacity is displayed for each copy.

# of FlashCopy Mappings: Number of existing FlashCopy relationships. For more
information, see 8.9, “FlashCopy” on page 399.

Volume UID: The volume unique identifier.
I/0 Group: Specifies the 1/0O group to which the volume belongs.
Preferred Node: Specifies the ID of the preferred node for the volume.

I/O Throttling: It is possible to set a maximum rate at which the volume processes 1/0
requests. The limit can be set in 1/0Os to MBps. This feature is an advanced feature and
it is possible to enable it only through the CLI, as described in Appendix A,
“Command-line interface setup and SAN Boot” on page 483.
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— Mirror Sync Rate: After creation, or if a volume copy is offline, the mirror sync rate
weights the synchronization process. Volumes with a high sync rate (100%) complete
the synchronization faster than volumes with a lower priority. By default, the rate is set
to 50% for all volumes.

— Cache Mode: Shows whether the cache is enabled or disabled for this volume.

— Cache State: Gives you feedback if open I/O requests are inside the cache that are not
destaged to the disks.

— UDID (OpenVMS): The unit device identifiers are used by OpenVMS hosts to access
the volume.

» Copy Properties:

— Storage Pool: Provides information about which pool the copy is in, what type of copy it
is (generic or thin-provisioned), and the copy’s status.

— Capacity: Shows the allocated (used) and the virtual (Real) capacity, and the warning
threshold and the set grain size.

If you want to edit any of these settings, click Edit and the window changes to the modify
mode, as shown in Figure 8-81.

Volume Details: Vol2

Overview Host Maps Member MDisks

Volume Name

Volume ID

Status

Capacity

# of FlashCopy Mappings
Volume UID
Accessible I/O Groups
Preferred Node

1/0 Throttling

Mirror Sync Rate
Cache Mode

Cache State

UDID (OpenVMS)

Save Cancel

+| Show Details

Vol2

14

[ online

100.00 GB

0
60050760009A81D37800000000000013
./ io_grp0

node2

Disabled

50

./ Enabled

Empty

[Z copyoO

Pool: Pool3

Striped

Copy Status: Online
Capacity:

SSD Tier: 0 bytes
HDD Tier: 100.00 GB
Total: 100.00 GB

Figure 8-81 Modify Volume Details

Inside the Volume Details window, you can change the following properties:

I/O Group

Cache Mode
uDID

vyvyvyvYyYyvyy

I/O Throttling
Mirror Sync Rate

Volume Name
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Make any required changes and click Save. For this example, we change the mirror sync rate

from 50 to 40. Figure 8-82 shows the volume details being edited.

Volume Details: Vol2

Overview Host Maps Member MDisks
Volume Name Vol2 Copy 0
Volume ID 14 ‘
Pool: Pool3
Status Online Striped
Capacity 100.00 GB Copy Status: Online
Capacity:
# of FlashCopy Mappings 0 SSD Tier: 0 bytes

HDD Tier: 100.00 GB

Volume UID 60050760008A81D37800000000000013 Total: 100.00 GB
Accessible I/O Groups ./ io_grp0

Preferred Node node2

11O Throttling Disabled

Mirror Sync Rate 40|

Cache Mode ./ Enabled

Cache State Empty

UDID (OpenVMS)

| Save | | Cancel

|7 Show Details |

Close

Figure 8-82 Edit volume details

The changes are applied to the system. Figure 8-83 shows the output after the volume
properties are edited.

Edit Volume Properties

The task completed.

| 100%

+ Details
The task has started. 19:55
The task is 0% complete. 19:55
Editing volume property, step 1 of 1 19:55
Running command: 19:55
svctask chvdisk -syncrate 40 Volz
Synchronizing memory cache. 19:55
The task is 100% complete. 19:55
The task completed. 19:55

|[Close]| cCancel

Figure 8-83 Edit Volume Properties completed
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Mirror Sync Rate: Setting the Mirror Sync Rate to 0% disables synchronization.

8.5.2 Host Maps tab

The second tab of the Volume Properties window is Host Maps, as shown in Figure 8-84. All
hosts that are mapped to the selected volume are listed in this view.

Volume Details: Vol2 x

Overview Host Maps Member MDisks

g Unmap from Host @) Refresh L
CSI'ID Host ID Host Name aching /O Gro...
1 0 ExtraHost 0

Showing 1 mapping | Selecting 0 mappings

UZI Show Details \ ‘ C_Iose ‘

Figure 8-84 Host Maps
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To unmap a host from the volume, highlight it and click Unmap from Host. Confirm the
number of mappings to remove and click Unmap, as shown in Figure 8-85.

Unmap Host X

You selected to unmap 1 volume from 1 host. Verify the following information
and click Unmap.

-
—

The following volumes will be unmapped:
Volz

The following hosts will be removed from the volume mapping:

ExtraHost

Verify the number of hosts that this action affects:

1

- Unmap | Cancel

Figure 8-85 Unmap Host window

The changes are applied to the system, as shown in Figure 8-86. The selected host no longer
has access to this volume. Click Close to return to the Host Maps window.

Remove Volume Mappings from Hosts

The task completed.

| 100%

+ Details
The task has started. 19:59
Removing the mapping for volume Vol2 to host ExtraHost 19:59
Running command: 19:59
svctask rmvdiskhostmap -host ExtraHost Vol2
Synchronizing memory cache. 19

19

The task is 100% complete.
The task completed. 19:59

=Y
o

[ %1 BN & 2 B 41 ]

[T (o Y (o]

|[Close]| | Cancel

Figure 8-86 Remove Volume Mappings from Hosts window
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8.5.3 Member MDisk tab

The third tab is Member MDisk, which lists all MDisks on which the volume is located. Select
a copy and the associated MDisks appears in the window, as shown in Figure 8-87.

Volume Details: Vol2 x

Overview Host Maps Member MDisks

Jt3 Detect MDisks ~ := Actions v () Refresh L v
Name Status Capacity # of Exte... | Storage Pool Storage System LUN
mdisk10 Online 408.69 GB 400 Backuppool

(e
Showing 1 MDisk | Selecting 1 MDisk

|| Show Details | | Close |

Figure 8-87 Member MDisk tab

Highlight an MDisk and click Actions to see a view of the available tasks, as shown in
Figure 8-88. The tasks are described in Chapter 7, “Storage pools” on page 277.

Volume Details: Vol2 X

Overview Host Maps Member MDisks

J{3 Detect MDisks [Eg Actions ¥ ‘ (@ Reiresh L v

(g Import Capacity # of Exte... | Storage Pool Storage System LUN
mdisk10 {8 RAID Actions » 408.69 GB 400 Backuppool

15 Rename
ﬁiﬁ Show Dependent Volumes

[=] Properties

4 13
Showing 1 MDisk | Selecting 1 MDisk

|Iv| Show Details | | Close |

Figure 8-88 Actions

Click Close to return to the All Volumes window.
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8.5.4 Adding a mirrored volume copy

If you have an existing volume that consists of only one copy, you can add a mirrored volume
copy to it. This action creates another online copy of your volume. The second copy can be
generic or thin-provisioned. It also can be created in any other storage pool.

To add a second copy, click Volume Copy Actions — Add Mirrored Copy, as shown in
Figure 8-89. Select the storage pool to which the new copy should be migrated. If the new
copy should be thin-provisioned, select the option and click Add Copy.

[/ Do storwizeva700 v~ \_ BEE
@ | (% e /imcrtha-cluster09-a.stglab.mancheste . TSy

IBM Storwize V3700 SRR . Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Volumes > Volumes ¥

3 New Volume ~ := Actions v Y v ]
“. Name Status' Capacity Storage Pool L0]10) Host Mappings
Vol2 ¥ Map to Host aline 100.00 GB  Backuppool 60050760009A81D37800000000000013 No
L! Vol3 |y Unmap All Hosts line 25.00 GB BRONZE POOL 60050760009A81D37¢ 10  No
- . i . 8000000000000
) vol4 @ View Mapped Hosts nline 1.00 GB NewPool 60050760009A81D37! 17 No
Tline. 1.00 GB  NewPool 60050760009A81D37800000000000017 No
5 Rename .
Cc Tline 1.00 GB Backuppool 60050760009A81D37800000000000017 No
- C é Shrink
Tgﬂ 59 Expand
. S Migrate to Another Pool
@ 3 Delete
H (@ Volume Copy Actions  » (3 Add Mirrored Copy
[=] Properties
&
e

Showing 3 volumes | Selecting 1 volume (100.00 GB)

(e liocated; 127,00 58 |ILIOTE (), (o TR 7.1~ N — temnSmve
Figure 8-89 Add Mirrored Copy window
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Figure 8-90 shows the storage pool selection page.

Add Volume Copy - Vol2 (Backuppool) X

Mirroring creates two identical copies of the volume and, if each copy belongs to a different storage pool,
still allows data access even if the physical storage in one pool goes offline.

Volume Type

= Generic Thin-Provisioned

Select a Pool ®

< b
Name Status Free Capacity | Capacity
BRONZE POOL r.a Online 8.11TB 8.14TB
Backuppool Online 306.25 GB 407.25 GB
GOLD POOL r.a Online 1.06 TB 106 TB
NewPool Online 270.00 GB 271.00 GB
Pool3 r.a Online 1.06 TB 106 TB

(3 Add Copy | | Cancel |

Figure 8-90 Select Storage Pool window

The new copy is created. Figure 8-91 shows the output when the volume copy is created.

Add Volume Copy

The task completed.

| 100%

+ Details
The task has started. 20:10
Adding a copy to volume Vol2 20:10
Running command: 20:10
svctask addvdiskcopy -mdiskgrp 4 14
Synchronizing memory cache. 20:10
The task is 100% complete. 20:10
The task completed. 20:10

[[Close]| Cancel

Figure 8-91 Add Volume Copy complete
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The new copy is created and the data is synchronized as a background task. Figure 8-92
shows you that the volume that is named vo12 now has two volume copies and there is one
synchronization task running.

I 1BM-Storwize 3700 - Vo« \__| [=]l@ ]

& [ l@bﬁ'ﬁ_"mcr-lbﬂ—(luster-ﬂg-a.slglab.man(hesler.uk.ibm.(um-‘qul?f(D\Un‘ss-aH f,ﬂ A

IBM Storwize V3700 S T : Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Volumes > Volumes ¥

?] New Volume  := Actions + 4L v ]
Name Status Capacity Storage Pool 0] [0} Host Mappings
) Vol2 Online 100.00 GB Backuppool 60050760009A81D37800000000000013 No
Copy 0* Online 100.00 GB Backuppool 60050760009A81D37800000000000013 No
Copy 1 Online 100.00 GB  BRONZE POOL 60050760009A81D37800000000000013 No
Vol3 K/] Online 25.00 GB BRONZE POOL 60050760009A81D37800000000000010 No
o vold f/] Online 1.00 GB NewPool 60050760009A81D37800000000000017 No
Copy 0* f/] Online 1.00 GB NewPool 60050760009A81D37800000000000017 No
Copy 1 f/] Online 1.00 GB Backuppool 60050760009A81D37800000000000017 No

Running Tasks

1 Volume Synchronization

Ceoen=sbad

Recently Completed Tasks (2)

Showing 3 volumes | Selecting 0 volumes

(e fliocated: 227,00 B IL20TB 236) k) @ RumingTsske@ ) (— e s’

Figure 8-92 Volume copy synchronization

8.5.5 Editing thin-provisioned volume properties

Sections 8.4.6, “Shrinking a volume” on page 358 and 8.4.7, “Expanding a volume” on

page 359 described how to modify the volume size that is presented to a host. However, if you
have a thin-provisioned volume, you also can edit the allocated size and the warning
thresholds. To accomplish this task, select the volume copy, then select Actions — Thin
Provisioned (see Figure 8-59 on page 353). The following options are available (as shown in
Figure 8-93):

» Shrink
» Expand
» Edit Properties

This changes are only to the internal storage, so you do not have to change your host.

'@ New Volume  := Actions +
J 3| Thin-Provisioned » L_& Shrink
) testvol (9 Make Primary [9 Expand )0 GB Pool3
Copy 0 (73 Split into New Volume | =] Edit Properties )0 GB Pool3
Copy 1 2 validate Volume Copies 3 2200GB Backuppool
. Vol2 x Delete this Copy 100.00 GB Backuppool
Conv O 10000 GB  Backunnool

Figure 8-93 Thin-Provisioned menu options
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Shrinking thin-provisioned space

Select Shrink (as shown in Figure 8-93 on page 376) to reduce the allocated space of a
thin-provisioned volume. Enter how much the volume should shrink or the new final size, as
shown in Figure 8-94, and click Shrink.

Shrink Volume - testvol (Copy 1) X

You selected to shrink the capacity of a copy in volume testvol.

Current Real Capacity: 467.06 MB
Shrink By: 100 MB
Final Real Capacity: 367.06 MB

"¢ Shrink | | Cancel

Figure 8-94 Shrink Volume window

After the task completes, click Close. Figure 8-95 shows the output from shrinking a volume.

Shrink Volume

@ The task completed.
100%

+ Details

The task has started.
Shrinking Volume testvol

Running command:
svctask shrinkvdisksize -copy 1 -rsize 104857088 -unit b testvol

Synchronizing memory cache.
The task is 100% complete.
The task completed.

[Close]| | Cancel

Figure 8-95 Shrink Volume complete
The allocated space of the thin-provisioned volume is now reduced.

Deallocating extents: You can deallocate only extents that do not have stored data on
them. If the space is allocated because there is data on them, you cannot shrink the
allocated space.
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Expanding thin-provisioned space

To expand the allocated space of a thin-provisioned volume, select Expand (see Figure 8-93
on page 376). Enter how much space should be allocated or the new final size and click
Expand, as shown in Figure 8-96.

Expand Volume - testvol (Copy 1)

You selected to expand the capacity of a copy in volume testvol. This action increases the available
real capacity of a mirrored copy of a volume.

Current Real Capacity: 383.06 MB
Expand By: 100 MB
Final Real Capacity: 483.06 MB
Maximum final size: 313,471.06 MB

f _13 Expand Cancel

Figure 8-96 Expand Volume window

The new space is now allocated. Click Close. Figure 8-97 shows the output when a volume is
expanded.

‘ Expand Volume

The task completed.
100%

 Details

The task has started.
Expanding Volume testvol

Running command:
svctask expandvdisksize -copy 1 -rsize 104857088 -unit b testvol

Synchronizing memory cache.
The task is 100% complete.
The task completed.

[Close]| | Cancel

Figure 8-97 Expand Volume complete
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Editing thin-provisioned properties
To edit thin-provisioned properties, select Edit Properties (see Figure 8-93 on page 376).
Edit the settings, if required, as shown in Figure 8-98. Click OK to apply the changes.

Edit Properties - testvol (Copy 1) X

Warning Threshold: 80 0%

./ Enable Autoexpand

OK Cancel

Figure 8-98 Edit Properties

After the task completes, click Close (as shown in Figure 8-99) to return to the All Volumes
window.

Edit Volume Properties

The task completed.
100%

w Details

The task has started.
The task is 0% complete.
Editing volume property, step 1 of 1

Running command:
svctask chvdisk -copy 1 -warning 81% testvol

Synchronizing memory cache.
The task is 100% complete.
The task completed.

[ T S T e I ]

MNNN

[Close]| | Cancel

Figure 8-99 Edit Volume Properties completed
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8.6 Advanced volume copy functions

In 8.4.1, “Advanced volume functions” on page 351, we described all the available actions at
a volume level and how to create a second volume copy. In this section, we focus on volumes
that consist of two volume copies. If you expand the volume and highlight a copy, the following
volume copy actions become available, as shown in Figure 8-100:

» Thin-provisioned
» Splitinto New Volume
» Delete Copy option

I 18M-Storwize V3700 - Vi x Y| =)@ ]| %

&

(&) | 5 b //mer-tha-cluster-09-a.stglab.manchester.uk.ibm.com/gui #volumes-a ]

IBM-Storwize-V3700 > Volumes > Volumes v

{ 3 New Volume i = Actions + L v ]
l‘. | Name atus apaci orage Pool UID Host Mappings
() testvol Online @ 22.00GB Pool3 60050760009A81D37800000000000018  No
L! Copy 0* Online 22.00 GB Pool3 60050760009A81D37800000000000018  No
Copy 1 ¥ online 3 22.00GB Backuppool 60050760009A81D37800000000000018 No
@ Thin-Provisioned »
@ ) Vo2 100.00 GB  Backuppool 60050760009A81D37800000000000013  No
Copy 0% {3 Make Primary 100.00 GB Backuppool 60050760009A81D37800000000000013  No
. Copy 1 (3 Split into New Volume 100.00 GB BRONZE POOL 60050760009A81D37800000000000013 No
Vol3 (5 validate Volume Copies 25.00 GB BRONZE POOL 60050760009A81D37800000000000010  No
= vol4 %€ Delete this Copy 1.00 GB NewPool 60050760009A81D37800000000000017  No
@ Copy 0* 4 Ynine 1.00 GB NewPool 60050760009A81D37800000000000017  No
'_, Copy 1 Online 1.00 GB Backuppool 60050760009A81D37800000000000017 No
o
?'\k
Showing 4 volumes | Selecting 1 volume (22.00 GB)

Q@  RumingTsle@ ) —AN SO

Figure 8-100 Volume copy actions

If you review the volume copies that are shown in Figure 8-100, you notice that one of the
copies has a star displayed next to its name, as shown in Figure 8-101.

. testvol

Copy 0*

Copy 1l

Figure 8-101 Volume copy names

Each volume has a primary and a secondary copy, and the star indicates the primary copy.
The two copies always are synchronized, which means that all writes are destaged to both
copies, but all reads are always done from the primary copy. By default, the primary and
secondary copies always switch between Copy 0 and Copy 1 during creation to balance the
reads across your storage pools. However, you should make sure that the 1/O to the primary
copies is customized to the performance of all your storage pools. Therefore, you can change
the roles of your copies.
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To accomplish this task, highlight the secondary copy, right-click it, and click Actions. The
Make Primary task appears. Usually, it is a best practice to place the volume copies on
storage pools with similar performance because the write performance is constrained if one
copy is on a lower performance pool. Writes must complete to both copies before the volume
can provide acknowledgment to the host that the write completed successfully.

Figure 8-102 shows the secondary copy Actions menu.

I 1BM-Storwize 3700 - Vo« || =@ ]38
& (| b /mcr-tba-cluster-09-a stglab. manchester.uk ibm_com/qui #vol umes-all S
IBM Storwize V3700 ~ Welcome, superuser Logout | Help
IBM-Storwize-V3700 > Volumes > Volumes v
ﬁ New Volume  := Actions ¥ 4 v ]
". Name Status Capacity Storage Pool UID Host Mappings
() testvol Online (@ 22.00GB Pool3 60050760009A81D37800000000000018  No
L! Copy 0* Online 22.00 GB Pool3 60050760009A81D37800000000000018  No
Copy 1 — ¥ Online /@ 22.00GB Backuppool 60050760009A81D37800000000000018 No
i@ Thin-Provisioned >
@ &) Vol2 — 100.00 GB Backuppool 60050760009A81D37800000000000013  No
Copy 0* (5 Make Primary 100.00 GB Backuppool 60050760009A81D37800000000000013  No
F Copy 1 (3 Split into New Volume 100.00 GB BRONZE POOL 60050760009A81D37800000000000013 No
Vol3 8 Validate Volume Copies 25.00 GB BRONZE POOL 60050760009A81D37800000000000010  No
i ) wvold 3¢ Delete this Copy 1.00 GB NewPool 60050760009A81D37800000000000017  No
Copy 0* & Cniine 1.00 GB NewPool 60050760009A81D37800000000000017 No
'..’ Copy 1 Online 1.00 GB Backuppool 60050760009A81D37800000000000017  No
@
Showing 4 volumes | Selecting 1 volume (22.00 GB)
e ) — e —

Figure 8-102 Make primary

If you need high read performance only, another possibility is to place the primary copy in an
SSD pool and the secondary copy in a normal disk pool. This action maximizes the read
performance of the volume and makes sure that you have a synchronized second copy in
your less expensive disk pool. It is also possible to migrate the copies online between storage
pools. For more information about how to select which copy you want to migrate, see 8.4.8,
“Migrating a volume to another storage pool” on page 360.

Click Make Primary and the role of the copy is changed to online. Click Close when the task
completes.
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Figure 8-103 shows the output after volume properties are edited.

Edit Volume Properties

The task completed.
100%

w Details

The task has started.
The task is 0% complete.
Editing volume property, step 1 of 1

Running command:
svctask chvdisk -primary 1 1

Synchronizing memory cache.
The task is 100% complete.
The task completed.

[Close]| | Cancel

Figure 8-103 Edit Volume Properties complete

The volume copy feature also is a powerful option for migrating volumes, as described in
8.6.5, “Migrating volumes by using the volume copy features” on page 388.

8.6.1 Thin-provisioned

This menu item includes the same functions that are described in “Shrinking thin-provisioned
space” on page 377, “Expanding thin-provisioned space” on page 378, and “Editing
thin-provisioned properties” on page 379. You can specify the same settings for each volume
copy.
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Figure 8-104 shows the Thin-Provisioned menu item.

[ 18M-Storwize V3700 - Vi * Y| BEEE

el [ l@bkﬁ_"mcr-lbﬂ—(Iuster—ﬂg-a.slgIab.man(hesler.uk.ibm.(um-‘qul?f«D\Un‘ss-aH {H A

IBM Storwize V3700 . e e : Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Volumes > Volumes v

%] New Volume  := Actions + L v ]
"' Name Status Capacity Storage Pool uip Host Mappings
) testvol 2 online (@ 22.00GB Backuppool 60050760009A81D37800000000000018 No
L‘! Copy 0 [ online 22.00GB Pool3 60050760009A81D37800000000000018  No
Coj _ — 22.00 GB 8000000000000
@ Thin Provisioned + [ strink Backuppool 60050760009A81D37! 18 No
) Vol2 100.00 GB Backuppool 60050760009A81D37800000000000013  No
({3 Split into New Volume 5 Expand
Col = 100.00 GB  Backuppool 60050760009A81D37800000000000013  No
- Co T8 Validate Volume Copies | (=] Edit Properties |, o0 5 proNzZE PoOL 60050760009AB1D37800000000000013  No
vaiz | & Delete this Copy ine 25.00 GB BRONZE POOL 60050760009A81D37800000000000010  No
i o vola Online 1.00 GB NewPool 60050760009A81D37800000000000017  No
@ Copy 0* 2 oniine 1.00 GB NewPool 60050760009A81D37800000000000017  No
H Copy 1 2 oniine 1.00 GB Backuppool 60050760009A81D37800000000000017  No
&“
@
Showing 4 volumes | Selecting 1 volume (22.00 GB)

(o Allocated: 24950 B | 1120 TB 236) %) Q@ RumingTsske@ ) — e —

Figure 8-104 Thin-Provisioned menu item

8.6.2 Splitting into a new volume

If your two volume copies are synchronized, you can split one of the copies to a new volume
and map this new volume to another host. From a storage point of view, this procedure can be
performed online, which means you could split one copy from the volume and create a copy
from the remaining volume without any host impact. However, if you want to use the split copy
for testing or backup purposes, you must make sure that the data inside the volume is
consistent. Therefore, you must flush the data to storage to make the copies consistent.

For more information about flushing the data, see your operating system documentation. The
easiest way is to shut down the hosts before splitting a copy.
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To split a copy, click Split into New Volume (see Figure 8-100 on page 380). If you perform
this action on the primary copy, the remaining secondary copy automatically becomes the
primary for the source volume. Enter a name for the new volume and click Split Volume
Copy, as shown in Figure 8-105.

Split Volume Copy x

Ensure that both copies have been fully synchronized before the volume copies are
split. A new volume is created from the selected volume copy.

Volume Name (optional): newvolumecopy

[iﬂ Split Volume Copy J Cancel

Figure 8-105 Split Volume Copy

After the task completes, click Close to return to the All Volumes window, where the copy
appears as a new volume that can be mapped to a host, as shown in Figure 8-106.

I 1BM-Storwize 3700 - Vo« || BEEE

paa) ¢ I&bkp’s‘ffmerltcluster—OQa.stgIab.manchester_uk.ibm.cnmﬁqui7vn\urr'as'aH {H S

IBM Storwize V3700 . — Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Volumes > Volumes v

‘E] New Volume  := Actions + ¥ | Filter

newvolumecopy . Online 1.00 GB Backuppool 60050760009A81D37800000000000019
) testvol Online (3@ 22.00 GB Backuppool 60050760009A81D37800000000000018 No
Copy 0 Online 22.00 GB Pool3 60050760009A81D37800000000000018 No
Copy 1* Online @ 22.00GB Backuppool 60050760009A81D37800000000000018 No
) Vol2 (\7‘ Online 100.00 GB Backuppool 60050760009A81D37800000000000013 No
Copy 0* [ online 100.00 GB Backuppool 60050760009A81D37800000000000013 No
Copy 1 G‘ Online 100.00 GB BRONZE POOL 60050760009A81D37800000000000013 No
Vol3 Online 25.00 GB BRONZE POOL 60050760009A81D37800000000000010 No
vold G, Online 1.00 GB NewPool 60050760009A81D37800000000000017 No

@mﬂ&ﬁﬁﬁi

Showing 5 volumes | Selecting 1 volume (1.00 GB)

O/ T 7T M— C— L e—

Figure 8-106 All Volumes: New volume from split copy
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8.6.3 Validate Volume Copies option

To validate the copies of a mirrored volume, complete the following steps:

1. Select Validate Volume Copies (see Figure 8-100 on page 380). The Validate Volume
Copies window opens, as shown in Figure 8-107.

Validate Volume Copies X

Validate Volume Copies (testvol)

Generate Event of Differences
Reports the first difference found on synchronized online copies of the specified
volume.

Overwrite Differences

Corrects sectors that contain different contents by copying contents from the primary
volume copy to other copies on the specified volume.

Return Media Error to Host
Converts sectors that contain different contents into virtual medium errors on the
specified volume,

(3 Validate | Cancel

Figure 8-107 Validate Volume Copies

The following options are available:

— Generate Event of Differences: Use this option if you want to verify only that the
mirrored volume copies are identical. If any difference is found, the command stops
and logs an error that includes the logical block address (LBA) and the length of the
first difference. You can use this option, starting at a different LBA each time, to count
the number of differences on a volume.

— Overwrite Differences: Use this option to overwrite contents from the primary volume
copy to the other volume copy. The command corrects any differing sectors by copying
the sectors from the primary copy to the copies that are compared. Upon completion,
the command process logs an event, which indicates the number of differences that
were corrected. Use this option if you are sure that the primary volume copy data is
correct or that your host applications can handle incorrect data.

— Return Media Error to Host: Use this option to convert sectors on all volumes copies
that contain different contents into virtual medium errors. Upon completion, the
command logs an event, which indicates the number of differences that were found,
the number that were converted into medium errors, and the number that were not
converted. Use this option if you are unsure what the correct data is and you do not
want an incorrect version of the data to be used.

2. Select which action to perform and click Validate to start the task. The volume is now
checked. Click Close.
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Figure 8-108 shows the output when a volume copy is validated.

Repair Volume Copy

The task completed.

| 100%

w Details
The task has started. 21:14
Repairing copies for volume vol4 21:14
Running command: 21:14
svctask repairvdiskcopy -validate 9
synchronizing memory cache. 21:14
The task is 100% complete. 21:14
The task completed. 21:14

Cancel

Figure 8-108 Volume copy validation output

The validation process takes some time, depending on the volume size. You can check the
status in the Running Tasks window, as shown in Figure 8-109.

2 Volume Repairs X
&}, | Filte
Name Progress
vol4, copy 1 %%
vol4, copy 0 200

OK

2

Figure 8-109 Validate Volume Copies: Running Tasks
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8.6.4 Delete Copy option

Select Delete (see Figure 8-100 on page 380) to delete a volume copy. The copy is deleted,
but the volume remains online by using the remaining copy. Confirm the deletion process by

clicking OK, as shown in Figure 8-110.

Warning

Do you want to remove copy 1 from volume Vol27?

||DK|| | Cancel |

Figure 8-110 Delete a copy

The copy is deleted. Click Close to return to the All Volumes window. Figure 8-111 shows the

output from deleting a volume copy.

Delete Volume Copy

The task completed.

100%

v Details

The task has started.
Deleting copy 1 from volume Vol2.

Running command:
svctask rmvdiskcopy -copy 1 14

Synchronizing memory cache.
The task is 100% complete.
The task completed.

[Close]|

21:
21:
21:

21:

21:
21:

Cancel

18
18
18

18
18
18

Figure 8-111 Delete volume copy complete
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8.6.5 Migrating volumes by using the volume copy features

388

In the previous sections, we showed that it is possible to create, synchronize, split, and delete
volume copies. A combination of these tasks can be used to migrate volumes to other storage
pools.

The easiest way to migrate volume copies is to use the migration feature that is described in
8.4.8, “Migrating a volume to another storage pool” on page 360. If you use this feature, one
extent after another is migrated to the new storage pool. However, the use of volume copies
provides another possible way to migrate volumes. To migrate a volume, complete the
following steps:

1. Create a second copy of your volume in the target storage pool. For more information, see
8.5.4, “Adding a mirrored volume copy” on page 374.

2. Wait until the copies are synchronized.

3. Change the role of the copies and make the new copy the primary copy. For more
information, see 8.6, “Advanced volume copy functions” on page 380.

4. Split or delete the old copy from the volume. For more information, see 8.6.2, “Splitting into
a new volume” on page 383 or 8.6.4, “Delete Copy option” on page 387.

This migration process requires more user interaction, but it offers some benefits. As an
example, we look at migrating a volume from a tier 1 storage pool to a lower performance tier
2 storage pool.

In step 1, you create the copy on the tier 2 pool, while all reads are still performed in the tier 1
pool to the primary copy. After the synchronization, all writes are destaged to both pools, but
the reads are still only done from the primary copy.

Now you can switch the role of the copies online (step 3), and test the performance of the new
pool. If you are done testing your lower performance pool, you can split or delete the old copy
in tier 1, or switch back to tier 1 in seconds if the tier 2 pool did not meet your requirements.
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8.7 Volumes by storage pool

To get an overview of which volumes are on which storage pool, click Volumes by Pool (see

Figure 8-55 on page 350), and the Volumes by Pool window opens, as shown in
Figure 8-112.

T 18M Storwize V3700 - =

IBM-Storwize-V3700 > Volumes > Volumes by Pool v

Pool Filter [}

<0 & | berE/mertba-cluster09-a.stglab.manchester.uk.ibm.com/qui volumes-bypool RS

l‘. 101.00 GB 407.25 GB Capacity
Pooll Volume Allocation | | |
@ 0 Volume copies Backuppool
L — Online
1 MDisk, 2 Volume copies
NewPool Easy Tier [nactive
1 (\u ne copy
0 GB Used / 271, GB
[ c—)
;,‘:: @ Pool3 3 New Volume ~ £= Actions L v
22.00 GB Used / 1.06 TB SPPInY
ﬁ —> newvolumecopy @ Online 1.00 GB 60050760009A81D37800000000000019 No
S BRONZE POOL Vol2 [ online 100.00 GB  60050760009A81D37800000000000013  No
\‘ "..m,. 1V (\u ne copy
i 25.00 GB Used / 8.14 TB
e
| L‘,, Backuppool
Q' 2 Volume copies
= 101.00 GB Used / 407.25 GB
ke,
g GoLD PoOL
cm ne copy
0 GB Used /
Showing 2 volumes | Selecting 0 volumes
(2] SunningTesle2) ) i Redth Status

Figure 8-112 Volumes by Pool window

The left pane is named Pool Filter, and all of your existing storage pools are displayed there.
For more information about storage pools, see Chapter 7, “Storage pools” on page 277.

In the upper right, the following information about the selected pool is shown:

» Pool icon: Storage Pools have different characteristics. It is possible to change the pool
function icon to identify the pool type. For more information, see 8.7.1, “Changing the
Storage Pool function icon” on page 391.

» Pool Name: This name is the name that is given to the storage pool during creation. It is
possible to change this name from this window. For more information, see 8.7.2,
“Changing the storage pool name” on page 393.

» Pool Details: Provides status information about the pool, such as the number of MDisks
and volume copies.

» Volume allocation: Provides details about the available, allocated, and virtual space in this

pool.
The lower right lists all volumes that have at least one copy in this storage pool and provides
the following information about them:
» Name: Shows the name of the volume.
» Status: Gives status feedback about the volume.

» Capacity: Shows the capacity that is presented to the host of the volume. If it has the
green volume sign next to it, this sign means that this volume is thin-provisioned and the
capacity that is shown is the virtual size.

» UID: Shows the Volume unique identifier.

» Host Mappings: Shows whether (at least) one host mapping exists.
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It is also possible to create a volume in the selected pool. Click Create Volume and the
wizard that is described in 5.1, “Provisioning storage from IBM Storwize V3500 and making it
available to the host” on page 172 starts.

If you highlight a volume and select Actions or right-click the volume (as shown in
Figure 8-113), the options from the All Volumes window appear. For more information, see
8.4.1, “Advanced volume functions” on page 351.

I 1BM-Storwize V3700 - Vi | BEE

@ [ l&bﬁﬁu’,’mrr—tbicluster—ﬂ&a.stgIab.manchester_uk.ibm.rnm,’qui#vn\umEs'bypnn\ ﬂ’] [\

IBM Storwize V3700 = Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Volumes > Volumes by Pool v

Pool Filter 8,

Pooll
0 Volume copies

—

101.00GB 407.25 GB Capacity

Backuppool Volume Allocation [

Online
1 MDisk, 2 Volume copies

 NewPool e —— Easy Tier Inactive
1 Volume copy

1.00 GB Used f 271.00 GB
—

1 Volume copy Name .| Map to Host Capacity UiD Host Mappings
22.00 GB Used / 1.06 TB

= *{ Unmap All Hosts 1.00 GB  60050760009A81D37800000000000019  No
‘ i ‘ BRONZE POOL Vol2 AJ) View Mapped Hosts 100.00 GB  60050760009A81D37800000000000013  No
™= 1 \olume copy
IS 25 00 GB Used / 8.14 TB i Renans
, 2 [ Shrink
> Backuppool (59 Expand
2 Volume copies -
101.00 GB Used / 407.25 GB 5P Migrate to Another Pocl
| (= )
# Delete

CeoRmitad

GOLD POOL - p—
1 Volume copy '3/ Volume Copy Actions  »
1.00 GB Used / 1.06 TB

(—

Showing 2 volumes @ Fioperties

1 TN T =YW [ *—T——

Figure 8-113 Volumes by Pool Actions menu
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If you highlight a volume copy and select Actions or right-click the volume (as shown in
Figure 8-114), the options from the All Volumes window. For more information, see 8.6,
“Advanced volume copy functions” on page 380.

B (BM-Storwize 3700 - .~ \, [EETE

& (<) l@bmﬁ;;mn.mn.du;tsr.ng.a tglab. ik.ibm.com/gui#volumes-bypool ﬁ] Q¥

IBM Storwize V3700 : ’ —— Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Volumes > Volumes by Pool v

Pool Filter [}
_ 1.00 GB 271.00 GB Capacity
Pooll Volume Allocation |5
@ 0 Volume copies NewPool
(— Online
( 54 ) / 1 MDisk, 1 Volume copy
NewPool — Easy Tier Inactive
1 Volume copy
1.00 GB Used / 271.00 GB
e—

'bNeonlume € v |Filter

oo Gad

Pool3
@ 1 Volume copy Name (9 Make Primary Capacity UID Host Mappings
22.00 GB Used / 1.06 TB o
— &) vola ({3 spit into New Volume 1.00 GB 60050760009A81D37800000000000017  No
n BRONZE POOL Copy 0 @Validale Volume Copies 1.00 GB 60050760009A81D37800000000000017 No
G Pty 1 Volume copy Copy 1|3¢ Delete this Copy 1.00GB 60050760009A81D37800000000000017  No
K2 25,00 GB Used / 8.14 TB
—
» Backuppool
2 Volume copies
101.00 GB Used / 407.25 GB
——
GOLD POOL
1 Volume copy
1.00 GB Used / 1.06 TB
— Showing 1 volume | Selecting 1 volume (1.00 GB)

= T 7 Y —— e e

Figure 8-114 Volume Copy Actions

8.7.1 Changing the Storage Pool function icon

Usually, storage pools have different characteristics. You can change the Storage Pool
function icon to reflect these differences. Click the pool function icon and the Change Icon
window opens, as shown in Figure 8-115.

Change Icon for NewPoal

(4) Choose Icon (»)

| OK | Cancel

Figure 8-115 Change Icon window
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Use the left and right arrows to select a new function icon, as shown in Figure 8-116. There
are several options available.

Change Icon for NewPoal

(4) Choose Icon (v)

|0K||Canoel|

Figure 8-116 Select new icon

Click OK and the changes are applied to the system. Click Close.

Figure 8-117 shows the output after the pool icon is changed.

Edit Pool Properties

The task completed.

| 100%

+ Details
The task has started. 21:26
Editing pool properties for NewPool 21:26
Running command: 21:26
svctask chmdiskgrp -guiid 2 7
Synchronizing memory cache. 21:26
The task is 100% complete. 21:26
The task completed. 21:26

[[Close]| cancel

Figure 8-117 Change function icon: Complete

The function icon is changed to make it easier to identify the pool.
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Figure 8-118 shows the storage pool with the new icon.

1.00 GB 271.00 GB Capacity

NewPool Volume Allocation

QOnline
1 MDisk, 1 Volume copy
Easy Tier Inactive

Figure 8-118 Changed function icon

8.7.2 Changing the storage pool name

To change the name of a storage pool, click the name and you can edit it, as shown in
Figure 8-119.

|/ B 1BM-Storwizeva700 - v \_| BEER

& C @I@ r-tbd-cluster-08-a.stglab. ibm.com/gui#volumes-bypool ﬁ] A

IBM Storwize V3700 ™ . Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Volumes > Volumes by Pool v

Pool Filter o,
u. . 1.00 GB
Volume
p Pooll g
a 0 Volume copies P NeWPOOI Allocation
L‘! _— - 84 Oniine
1 MDisk, 1 Volume copy
— NewPool Easy Tier Inactive
1 Volume copy
1.00 GB Used / 271.00 GB
| b
. New Volume  i= Actions ¥ w | Filter
1 Volume copy Name | Status ‘ Capacity ‘ uID | Host Mappings
22.00 GB Used / 1.06 TB
m — & vola Online 1.00 GB 60050760009A81D37800000000000017  No
i d 8000000000000
‘g BRONZE POOL Copy 0% Online 1.00 GB 60050760009A81D37! 17 No
) R L0y L Volume copy Copy 1 Online 1.00 GB 60050760009A81D37800000000000017 No
- ¥ 25.00 GB Used / 8.14 T8
(—
3 # Backuppool
) 2 Volume copies
101.00 GB Used / 407.25 GB
o
GOLD POOL
1 Volume copy
1.00 GB Used / 1.06 TB
— Showing 1 volume | Selecting 1 volume (1.00 GB)

- B ; : ; _—

Figure 8-119 Change name

Enter a new name, as shown in Figure 8-120.

[NewPoolName

Online
1 MDisk, 1 Volume copy
Easy Tier Inactive

Figure 8-120 Enter new name
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Press Enter and the changes are applied to the system. Figure 8-121 shows the output after
the name of a storage pool is changed.

Rename Pool

The task completed.

| 100%

« Details
The task has started. 21:30
Checking for name collisions... 21:30
The task is 0% complete. 21:30
Renaming pool NewPool to NewPoolName 21:30
Running command: 21:30
svctask chmdiskgrp -name NewPoolName 7
Synchronizing memory cache. 21:30
The task is 100% complete. 21:30
The task completed. 21:30

Cancel

Figure 8-121 Rename storage pool: Complete

The name for the storage pool is changed. Figure 8-122 shows the pool with its new name.

1.00GB 271.00 GB Capacity

Vol All ti
NewPoolName olume Allocation - [

Online
1 MDisk, 1 Volume copy
Easy Tier Inactive

Figure 8-122 Change name: Complete
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8.8 Volumes by Host

To see an overview of which volumes a host can access, click Volumes by Host (see
Figure 8-55 on page 350), and the Volumes by Host window opens, as shown in
Figure 8-123.

I 18M-Storwize V3700 - Vi * Y| (=@ ]

L) (< [&mp’s //mer-tbad-cluster-08-a.stglab.manchester.uk.ibm.com/aui# volumes-byhost M A

IBM Storwize V3700 : . — T z Welcome, superuser Logout | Help S

IBM-Storwize-V3700 > Volumes > Volumes by Host +

Host Filter o,

S Host2
raHos

2 ports 3 2 ports

Host Type: Generic

= Host2
‘ \% 2 ports i3

4 ‘B New Volume = Actions + 4, ¥ | Filter
Name Status Capacity Storage Pool uUID
Vol3 F.Z‘ Online 25.00 GB BRONZE POOL 60050760009A81D37800000000]
= vold r.;j Online 1.00 GB NewPoolName 60050760009A81D37800000000]
Copy 0* r.;j Online 1.00 GB NewPoolName 60050760009A81D37800000000]
Copy 1 r.;j Online 1.00 GB GOLD POOL 60050760009A81D37800000000]

Coenss6ad

F s I S B v

Showing 2 volumes | Selecting 0 volumes

S 7S TR TN AR L w— T T 71 7 M — e
Figure 8-123 Volumes by Host window

In the left pane of the view is the Host Filter. If you select a host, its properties appear in the
right pane of the view. The hosts with the orange cable represent Fibre Channel hosts, and
the blue cable represents iSCSI hosts. In the upper right side, you see the Host function icon,
the host name, the number of host ports, and the host type. The volumes that are mapped to
this host are listed in the lower pane.

To create a volume for this host, click New Volume, and the wizard that is described in 5.1,
“Provisioning storage from IBM Storwize V3500 and making it available to the host” on
page 172 starts.
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Highlight a volume and select Actions or right-click the volume (as shown in Figure 8-124),
and the options from the All Volumes window appear. For more information, see 8.4.1,
“Advanced volume functions” on page 351).

|/ B 1BM-Storwizeva700 - Vi« \_| BEER

a0 g l@ r-tbd-cluster-09-a.stglab. ibm.com/gui#wvolumes-byhost ﬁl e

IBM Storwize V3700 R Welcome, superuser Logout | Help
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Host Type: Generic

Host2
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=
[\ Map o Host [Capacity  |StoragePool | UID
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) vola 4] View Mapped Hosts 1.00 GB NewPoolName 60050760009A81D37800000000)
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Showing 2 volumes | Selecting 1 volume (25.00 GB)
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Figure 8-124 Volume Actions
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If there are multiple copies of a volume, you can highlight a volume copy and select Actions
or right-click the copy (as shown in Figure 8-125), and the options from the All Volumes
window appear. For more information, see 8.6, “Advanced volume copy functions” on

page 380).

B IBM-Storwize 3700 - Vo~ \, EEE

% //mcr-tbd-cluster-09-a.stglab. manchester.uk.ibm.com/gui # volumes-by host a
q

IBM Storwize V3700 ; P Welcome, superuser Log out | Help

IBM-Storwize-V3700 > Volumes > Volumes by Host +
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Figure 8-125 \Volume Copy Actions

8.8.1 Renaming a host

To rename a host in the Volumes by Host window, click it and you can edit the name, as
shown in Figure 8-126.

[Host2

2 ports
Host Type: Generic

Figure 8-126 Rename a host

Enter a new name, as shown in Figure 8-127.

'Newname

2 ports
Host Type: Generic

Figure 8-127 Enter a new name
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Press Enter to apply the changes to the system. Figure 8-128 shows the output after a host is

renamed.

Rename Host

Fi The task completed.

| 100%

w Details

The task has started. 21:38
Checking for name collisions... 21:38
The task is 0% complete. 21:38
Renaming Host Host2 to Newname 21:38
Running command: 21:38
svctask chhost -name Newname 1

Synchronizing memory cache. 21:38
The task is 100% complete. 21:38
The task completed. 21:38

Figure 8-128 Rename host complete

Click Close to return to the Volumes by Host window. Figure 8-129 shows the Volumes by
Host window, with the renamed host highlighted.
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Figure 8-129 Volumes by Host
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8.9 FlashCopy

By using the FlashCopy function of the IBM Storwize V3500 storage system, you can create a
point-in-time copy of one or more volumes. In this section, we describe the structure of
FlashCopy and provide more information about its configuration and use.

You can use FlashCopy to solve critical and challenging business needs that require
duplication of data on your source volume. Volumes can remain online and active while you
create consistent copies of the data sets. Because the copy is performed at the block level, it
operates below the host operating system and cache and therefore is not apparent to the
host.

Flushing: Because FlashCopy operates at the block level and below the host operating
system and cache, those levels must be flushed for consistent FlashCopy copies.

While the FlashCopy operation is performed, the source volume is frozen briefly to initialize
the FlashCopy bitmap and then I/O is allowed to resume. Although several FlashCopy options
require the data to be copied from the source to the target in the background (which can take
time to complete), the resulting data on the target volume copy appears to complete
immediately. This task is accomplished by using a bitmap (or bit array) that tracks changes to
the data after the FlashCopy is initiated, and an indirection layer, which allows data to be read
from the source volume transparently.

8.9.1 Business requirements for FlashCopy

With an immediately available copy of the data, FlashCopy could be used in the following
business scenarios:

» Rapidly creating consistent backups of dynamically changing data.

Backups can be created through periodic execution of FlashCopy. The FlashCopy target
volumes can be used to complete a rapid restore of individual files or the entire volume
through Reverse FlashCopy (by using the -restore option).

The target volumes that are created by FlashCopy can be also used for backup-to-tape by
attaching them to another server, which offloads the production server. After the copy to
tape completes, the target volumes can be discarded (if required) or kept as a rapid
restore copy of the data.

» Rapidly creating consistent copies of production data to facilitate data movement or
migration between hosts.

FlashCopy can be used to facilitate the movement or migration of data between hosts
while minimizing downtime for applications. FlashCopy allows application data to be
copied from source volumes to new target volumes while applications remain online. After
the volumes are fully copied and synchronized, the application can be stopped and then
immediately started on the new server that is accessing the new FlashCopy target
volumes. This mode of migration is swifter than other migration methods that are available
through the IBM Storwize V3500 because the size or the speed of the migration is not as
limited.

» Rapidly creating copies of production data sets for application development and testing.

Under normal circumstances, to perform application development and testing, data must
be restored from traditional backup media, such as tape. Depending the amount of data
and the technology in use, this process could take a day or more. With FlashCopy, a copy

Chapter 8. Advanced host and volume administration 399



can be created and online for use in a few minutes. The time varies based on the
application and the data set size.

» Rapidly creating copies of production data sets for the purposes of auditing and data
mining.
Auditing or data mining normally require the use of production applications. This situation
can cause high loads for databases, track inventories, or similar data. With FlashCopy, you
can create copies for your reporting and data mining activities. This situation reduces the
load on your production systems and increases their performance.

» Rapidly creating copies of production data sets for quality assurance.

Quality assurance is an interesting case for FlashCopy. Because traditional methods
involve so much time and labor, the refresh cycle typically is extended. This reduction in
the time that is required allows much more frequent refreshes of the quality assurance
database.

8.9.2 FlashCopy functional overview

400

FlashCopy occurs between a source volume and a target volume. The source and target
volumes must be the same size. Multiple FlashCopy mappings (source-to-target
relationships) can be defined. Point-in-time consistency can be maintained across multiple
point-in-time mappings by using consistency groups. For more information about FlashCopy
consistency groups, see “FlashCopy consistency groups” on page 404.

The minimum granularity that IBM Storwize V3500 storage system supports for FlashCopy is
an entire volume. It is not possible to use FlashCopy to copy only part of a volume.
Additionally, the source and target volumes must belong to the same IBM Storwize V3500
storage system, but they do not have to be in the same storage pool.

Before a FlashCopy (regardless of the type and options specified) is started, run the
prestartfcmap or prestartfcconsistgrp command from the command line. These
commands put the SAN Volume Controller Cache into write-through mode, which flushes the
I/0 that is bound for your volume. After FlashCopy is started, an effective copy of a source
volume to a target volume is created. The content of the source volume is immediately
presented on the target volume and the original content of the target volume is lost. This
FlashCopy operation is also referred to as a time-zero copy (Ty).

Immediately following the FlashCopy operation, the source and target volumes are available
for use. The FlashCopy operation creates a bitmap that is referenced and maintained to direct
I/0O requests within the source and target relationship. This bitmap is updated to reflect the
active block locations as data is copied in the background from the source to target and
updates are made to the source.

When data is copied between volumes, it is copied in units of address space that is known as
grains. Grains are units of data that are grouped to optimize the use of the bitmap and track
changes to the data between the source and target volume. You have the option of using
64-KB or 256-KB grain sizes; 256 KB is the default. The FlashCopy bitmap contains 1 bit for
each grain and is used to track whether the source grain was copied to the target. The 64-KB
grain size uses bitmap space at a rate of four times the default 256-KB size.
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The FlashCopy bitmap dictates the following read and write behavior for the source and target
volumes:

» Read I/O request to source: Reads are performed from the source volume, which is the
same as for non FlashCopy volumes.

» Write I/0O request to source: Writes to the source cause the grains to be copied to
thetarget if they are not already copied. Then, the write is performed to the source.

» Read I/O request to target: Reads are performed from the target if the grains already are
copied. Otherwise, the read is performed from the source.

» Write I/0O request to target: Writes to the target cause the grain to be copied from the
source to the target unless the entire grain is being written. Then, the write completes to
the target.

FlashCopy mappings

A FlashCopy mapping defines the relationship between a source volume and a target volume.
FlashCopy mappings can be stand-alone mappings or a member of a consistency group, as
described in “FlashCopy consistency groups” on page 404.

Incremental FlashCopy mappings

In an incremental FlashCopy, the initial mapping copies all of the data from the source volume
to the target volume. Subsequent FlashCopy mappings copy data that was modified only
since the initial FlashCopy mapping. This action reduces the amount of time that it takes to
re-create an independent FlashCopy image. A FlashCopy mapping can be defined only as
incremental at the time of its creation.

Multiple target FlashCopy mappings

It is possible to copy up to 64 target volumes from a single source volume. Each relationship
between a source and target volume is managed by a unique mapping such that a single
volume can be the source volume for up to 64 mappings.

Each of the mappings from a single source can be started and stopped independently. If
multiple mappings from the same source are active (in the copying or stopping states), a
dependency exists between these mappings.

If a single source volume has multiple target FlashCopy volumes, the write to the source
volume does not cause its data to be copied to all of the targets. Instead, it is copied to the
newest target volume only. The older targets refer to new targets first before they refer to the
source. A dependency relationship exists between a particular target and all newer targets
that share a source until all data is copied to this target and all older targets.

Cascaded FlashCopy mappings

The cascaded FlashCopy function allows a FlashCopy target volume to be the source volume
of another FlashCopy mapping. Up to 64 mappings can exist in a cascade. If cascaded
mappings and multiple target mappings are used, a tree of up to 64 mappings can be
created.

Cascaded mappings differ from multiple target FlashCopy mappings in depth. Cascaded
mappings have an association in the manner of A > B > C, while multiple target FlashCopy
has an association in the manner A > B1 and A > B2.
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Background copy

The background copy rate is a property of a FlashCopy mapping that is defined as a value of
0 - 100. The background copy rate can be defined and dynamically changed for individual
FlashCopy mappings. A value of 0 disables background copy. This option, which provides
pointer-based images for limited lifetime uses, is also called the no-copy option.

With FlashCopy background copy, the source volume data is copied to the corresponding
target volume in the FlashCopy mapping. If the background copy rate is set to 0, only data
that changed on the source volume is copied to the target volume. The benefit of using a
FlashCopy mapping with background copy enabled is that the target volume becomes a real
independent clone of the FlashCopy mapping source volume after the copy is complete.
When the background copy is disabled, the target volume remains a valid copy only of the
source data while the FlashCopy mapping remains in place. Copying only the changed data
saves your storage capacity (assuming it is thin provisioned and -resize is correctly set up.)

The relationship of the background copy rate value to the amount of data that is copied per
second is shown in Table 8-1.

Table 8-1 Background copy rate

Value Data copied per Grains per second Grains per second
second (256-KB grain) (64-KB grain)

1-10 128 KB 0.5 2

11-20 256 KB 1 4

21-30 512 KB 2 8

31-40 1 MB 4 16

41 - 50 2 MB 8 32

51 - 60 4 MB 16 64

61-70 8 MB 32 128

71-80 16 MB 64 256

81-90 32 MB 128 512

91-100 64 MB 256 1024

Data copy rate: The data copy rate remains the same regardless of the FlashCopy grain
size. The difference is the number of grains that are copied per second. The gain size can
be 64 KB or 256 KB. The smaller size uses more bitmap space and thus limits the total
amount of FlashCopy space possible. However, it might be more efficient with regards to
the amount of data that is moved, depending on your environment.

Cleaning rate

The cleaning rate provides a method for FlashCopy copies with dependant mappings
(multiple target or cascaded) to complete their background copies before their source goes
offline or is deleted after a stop is issued.

When you create or modify a FlashCopy mapping, you can specify a cleaning rate for the
FlashCopy mapping that is independent of the background copy rate. The cleaning rate is
also defined as a value of 0 - 100, which has the same relationship to data copied per second
with the backup copy rate (see Table 8-1).
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The cleaning rates control the rate at which the cleaning process operates. The cleaning
process’ purpose is to copy (or flush) data from FlashCopy source volumes upon which there
are dependent mappings. For cascaded and multiple target FlashCopy, the source might be a
target for another FlashCopy or a source for a chain (cascade) of FlashCopy mappings. The
cleaning process must complete before the FlashCopy mapping can go to the stopped state.
This feature was added to prevent data access interruption for dependent mappings, when
their source is issued a stop, as was the distinction between stopping and stopped states.

FlashCopy mapping states
At any point, a mapping is in one of the following states:

»

Idle or Copied

The source and target volumes act as independent volumes, even if a mapping exists
between the two. Read and write caching is enabled for the source and the target
volumes.

If the mapping is incremental and the background copy is complete, the mapping records
only the differences between the source and target volumes. If the connection to both
nodes in the IBM Storwize V3500 storage system to which the mapping is assigned is lost,
the source and target volumes go offline.

Copying

The copy is in progress. Read and write caching is enabled on the source and the target
volumes.

Prepared

The mapping is ready to start. The target volume is online, but is not accessible. The
target volume cannot perform read or write caching. Read and write caching is failed by
the SCSI front end as a hardware error. If the mapping is incremental and a previous
mapping is completed, the mapping records only the differences between the source and
target volumes. If the connection to both nodes in the IBM Storwize V3500 storage system
to which the mapping is assigned is lost, the source and target volumes go offline.

Preparing

The target volume is online, but not accessible. The target volume cannot perform read or
write caching. Read and write caching is failed by the SCSI front end as a hardware error.
Any changed write data for the source volume is flushed from the cache. Any read or write
data for the target volume is discarded from the cache. If the mapping is incremental and a
previous mapping is completed, the mapping records only the differences between the
source and target volumes. If the connection to both nodes in the IBM Storwize V3500
storage system to which the mapping is assigned is lost, the source and target volumes go
offline.

Stopped

The mapping is stopped because a stop command was issued or an I/O error occurred.
The target volume is offline and its data is lost. To access the target volume, you must
restart or delete the mapping. The source volume is accessible and the read and write
cache is enabled. If the mapping is incremental, the mapping is recording write operations
to the source volume. If the connection to both nodes in the IBM Storwize V3500 storage
system that the mapping is assigned to is lost, the source and target volumes go offline.
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» Stopping

The mapping is copying data to another mapping. If the background copy process is
complete, the target volume is online while the stopping copy process completes. If the
background copy process is incomplete, data is discarded from the target volume cache.
The target volume is offline while the stopping copy process runs.

The source volume is accessible for I/O operations.
» Suspended

The mapping did start, but it did not complete. Access to the metadata is lost, which
causes the source and target volume to go offline. When access to the metadata is
restored, the mapping returns to the copying or stopping state and the source and target
volumes return online. The background copy process resumes.

Any data that was not flushed and was written to the source or target volume before the
suspension is in cache until the mapping leaves the suspended state.

FlashCopy consistency groups

Consistency groups address the requirement to preserve point-in-time data consistency
across multiple volumes for applications that include related data that spans them. For these
volumes, consistency groups maintain the integrity of the FlashCopy by ensuring that
dependent writes (which are described in “Dependent writes” on page 405), are run in the
application’s intended sequence.

When consistency groups are used, the FlashCopy commands are issued to the FlashCopy
consistency group, which performs the operation on all FlashCopy mappings that are
contained within the consistency group.
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Figure 8-130 shows a consistency group that consists of two FlashCopy mappings.

FC Mapping 1

Volume 1S
FC_Source

Consistency Group FC1

Volume 2S5
FC_Source

FC Mapping 2

Volume 1T
FC_Target

Volume 2T
FC_Target

Figure 8-130 Consistency group of two mappings

FlashCopy mapping management: After an individual FlashCopy mapping is added to a

consistency group, it can be managed only as part of the grou
and stop are no longer allowed on the individual mapping.

Dependent writes

p. Operations such as start

To show why it is crucial to use consistency groups when a data set spans multiple volumes,

consider the following typical sequence of writes for a database

update transaction:

1. A write is run to update the database log, which indicates that a database update is about

to be performed.

2. A second write is run to complete the actual update to the database.

3. A third write is run to update the database log, which indicates that the database update

completed successfully.

The database ensures the correct ordering of these writes by w

aiting for each step to

complete before the next step is started. However, if the database log (updates 1 and 3) and

the database (update 2) are on separate volumes, it is possible

for the FlashCopy of the

database volume to occur before the FlashCopy of the database log. This situation can result
in the target volumes seeing writes (1) and (3) but not (2) because the FlashCopy of the

database volume that occurred before the write was completed.

In this case, if the database was restarted by using the backup that was made from the

FlashCopy target volumes, the database log indicates that the t
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successfully when, in fact, it did not. This situation occurs because the FlashCopy of the
volume with the database file was started (bitmap was created) before the write completed to
the volume. Therefore, the transaction is lost and the integrity of the database is in question.

To overcome the issue of dependent writes across volumes and to create a consistent image
of the client data, it is necessary to perform a FlashCopy operation on multiple volumes as an
atomic operation by using consistency groups.

A FlashCopy consistency group can contain up to 512 FlashCopy mappings. The more
mappings that you have, the more time it takes to prepare the consistency group. FlashCopy
commands that are issued to a consistency group are issued simultaneously to all members
of the group. For example, when the FlashCopy for the consistency group is started, all
FlashCopy mappings in the consistency group are started at the same time. This action
results in a point-in-time copy that is consistent across all FlashCopy mappings that are
contained in the consistency group.

A consistency group aggregates FlashCopy mappings, not volumes. Thus, where a source
volume has multiple FlashCopy mappings, they can be in the same or separate consistency
groups. If a particular volume is the source volume for multiple FlashCopy mappings, you
might want to create separate consistency groups to separate each mapping of the same
source volume. Regardless of whether the source volume with multiple target volumes is in
the same consistency group or in separate consistency groups, the resulting FlashCopy
produces multiple identical copies of the source data.

The consistency group can be specified when the mapping is created. It also is possible to
add the FlashCopy mapping to a consistency group or change the consistency group of a
FlashCopy mapping later. Do not place stand-alone mappings into a consistency group
because they become controlled as part of that consistency group.

FlashCopy consistency group states
At any point, a FlashCopy consistency group is in one of the following states:

» Idle or Copied

All FlashCopy Mappings in this consistency group are in the Idle or Copied state.
» Preparing

At least one FlashCopy mapping in this consistency group is in the Preparing state.
» Prepared

The consistency group is ready to start. While in this state, the target volumes of all
FlashCopy mappings in this consistency group are inaccessible.

» Copying

At least one FlashCopy mapping in the consistency group is in the Copying state and no
FlashCopy mappings are in the Suspended state.

» Stopping

At least one FlashCopy mapping in the consistency group is in the Stopping state and no
FlashCopy mappings are in the Copying or Suspended state.

» Stopped

The consistency group is stopped because a command was issued or an I/O error
occurred.

» Suspended
At least one FlashCopy mapping in the consistency group is in the Suspended state.
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» Empty
The consistency group does not have any FlashCopy mappings.

Reverse FlashCopy

Reverse FlashCopy enables FlashCopy targets to become restore points for the source
without breaking the FlashCopy relationship and without waiting for the original copy
operation to complete. It supports multiple targets and multiple rollback points.

A key advantage of Reverse FlashCopy is that it does not delete the original target, thus
allowing processes that use the target, such as a tape backup, to continue uninterrupted.

It also is possible to create an optional copy of the source volume before the reverse copy
operation is started. This copy restores the original source data, which can be useful for
diagnostic purposes.

Figure 8-131 shows an example of the reverse FlashCopy scenario.

Rl [BM STORWIZE V3500

RELATIONSHIPS B

Target
“| volume Y

Vil
P T
o

) Target
Multi-Target FlashCopy volume W

LATER RECOVERY POINT |__°Pemto"

IBM STORWIZE V3500

’_____,-.--""""i:"Reve rse
FlashCopy
___ operation

| Target
volume W

Target Source

volume Z volume X

1, Optional copy of original source

Figure 8-131 Reverse FlashCopy

To restore from a FlashCopy backup, complete the following steps:

1. (Optional) Create a target volume (volume Z) and run FlashCopy on the production
volume (volume X) to copy data on to the new target for later problem analysis.

2. Create a FlashCopy map with the backup to be restored (volume Y) or (volume W) as the

source volume and volume X as the target volume, if this map does not exist.

3. Start the FlashCopy map (volume Y -> volume X) with the -restore option to copy the
backup data onto the production disk.
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The -restore option: In the GUI, the -restore option is applied automatically when

you start the FlashCopy mapping from volume Y to volume X. In the CLI, you must add
the -restore option to the command manually. For more information about the use of
the CLI, see Appendix A, “Command-line interface setup and SAN Boot” on page 483.

The production disk is instantly available with the backup data.

Regardless of whether the initial FlashCopy map (volume X to volume Y) is incremental, the
Reverse FlashCopy operation copies only the modified data.

Consistency groups are reversed by creating a set of reverse FlashCopy maps and adding
them to a new reverse consistency group. Consistency groups cannot contain more than one
FlashCopy map with the same target volume.

8.9.3 Planning for FlashCopy

408

There are several items that must be considered before a FlashCopy is performed, which we
describe in this section.

Guidelines for FlashCopy implementation
Consider the following guidelines for FlashCopy implementation:

» The source and target volumes must be on the same IBM Storwize V3500 storage
system.

» The source and target volumes do not need to be in the same storage pool.
» The FlashCopy source and target volumes can be thin-provisioned.

» The source and target volumes must be the same size. The size of the source and target
volumes cannot be altered (increased or decreased) while a FlashCopy mapping is
defined.

» FlashCopy operations perform in direct proportion to the performance of the source and
target disks. If you have a fast source disk and slow target disk, the performance of the
source disk is reduced because it must wait for the write operation to occur at the target
before it can write to the source.

Maximum configurations for FlashCopy
Table 8-2 shows some of the FlashCopy maximum configurations.

Table 8-2 FlashCopy maximum configurations

FlashCopy property Maximum
FlashCopy targets per source 64
FlashCopy mappings per cluster 64
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FlashCopy presets

The IBM Storwize V3500 storage system provides three FlashCopy presets, named
Snapshot, Clone, and Backup, to simplify the more common FlashCopy operations. The
presets are described in Table 8-3.

Table 8-3 FlashCopy presets

Preset

Purpose

Snapshot

Creates a point-in-time view of the production data. The snapshot is not
intended to be an independent copy. It is used to maintain a view of the
production data at the time the snapshot is created.

This preset automatically creates a thin-provisioned target volume with
0% of the capacity that is allocated at the time of creation. The preset
uses a FlashCopy mapping with 0% background copy so that only data
written to the source or target is copied to the target volume.

Clone

Creates an exact replica of the volume, which can be changed without
affecting the original volume. After the copy operation completes, the
mapping that was created by the preset is automatically deleted.

This preset automatically creates a volume with the same properties as
the source volume and creates a FlashCopy mapping with a background
copy rate of 50. The FlashCopy mapping is configured to automatically
delete itself when the FlashCopy mapping reaches 100% completion.

Backup

Creates a point-in-time replica of the production data. After the copy
completes, the backup view can be refreshed from the production data,
with minimal copying of data from the production volume to the backup
volume.

This preset automatically creates a volume with the same properties as
the source volume. The preset creates an incremental FlashCopy
mapping with a background copy rate of 50.

Presets: All of the presets can be adjusted by using the Advanced Settings expandable

section in the GUI.

8.9.4 Managing FlashCopy by using the GUI

The IBM Storwize V3500 storage system provides a separate function icon to access copy
service management. The following windows are available for managing FlashCopy under the
Copy Services function icon:

» FlashCopy
» Consistency Groups
» FlashCopy Mappings
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Figure 8-132 shows the Copy Services menu.
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Figure 8-132 Copy Services

Most of the actions to manage the FlashCopy mapping could be done both in the FlashCopy
window or the FlashCopy Mappings windows, although the quick path to create FlashCopy
presets can be found only in the FlashCopy window.

Click FlashCopy in the Copy Services function icon menu and the FlashCopy window opens,
as shown in Figure 8-133. In the FlashCopy window, the FlashCopy mappings are organized
by volumes.
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[VolumeName ~ |Stws  |Progress  |Capacity  |Group  |Flashtime
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Vol2 100.00 GB
Vol3 25.00 GB
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Showing 5 volumes | Selecting 0 volumes
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Figure 8-133 FlashCopy window
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Click FlashCopy Mappings in the Copy Services function icon menu and the FlashCopy
Mappings window opens, as shown in Figure 8-134. In the FlashCopy Mappings window, the
FlashCopy mappings are listed individually.
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Figure 8-134 FlashCopy mappings

The Consistency Groups window can be used to manage the consistency groups for
FlashCopy mappings. Click Consistency Groups in the Copy Services function icon menu
and the Consistency Groups window opens, as shown in Figure 8-135.
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Figure 8-135 Consistency Groups
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8.9.5 Quick path to create FlashCopy presets
It is easy to create a FlashCopy by using the presets in the FlashCopy window.

Creating a snapshot

In the FlashCopy window, choose a volume and click New Snapshot from the Actions
drop-down menu, as shown in Figure 8-136.
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Figure 8-136 New Snapshot

A snapshot of the selected volume is created.

Creating a clone

In the FlashCopy window, choose a volume and click New Clone from the Actions drop-down
menu, as shown in Figure 8-137.
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Figure 8-137 New Clone

A clone of the selected volume is created.
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Creating a backup
In the FlashCopy window, choose a volume and click New Backup from the Actions
drop-down menu, as shown in Figure 8-138.
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Figure 8-138 New Backup

In the FlashCopy window, three FlashCopy target volumes are visible under the source
volume, as shown in Figure 8-139. The progress bars behind the target volumes indicate the
copy progress as a percentage. The copy progress remains 0% for the snapshot; there is no
change happening at the moment because only the changed data is being copied. At the
same time, the copy progresses for clone and backup keep increasing.
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Figure 8-139 FlashCopy progress
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The copy progress also can be found under the Running Tasks status indicator, as shown in
Figure 8-140. This view is slightly different than the Remote Copy Running Tasks status

indicator.
3 FlashCopy operations X
3 [
testvol — testvol_02 [0% |
testvol — testvol_03 [0% |
testvol — testvol_01 [0% |

oK

Figure 8-140 FlashCopy progress

After the copying completes, the FlashCopy with the clone preset is automatically deleted, as
shown in Figure 8-141.

. testvol
EEe e e —TO%
testvol_01 Copied 100%

Figure 8-141 FlashCopy completed

8.9.6 Managing FlashCopy mapping

The FlashCopy presets cover the most used FlashCopy configurations for general situations.

However, customized FlashCopy mappings are still necessary in some complicated
scenarios.
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Creating FlashCopy mappings

It is possible to create FlashCopy mappings through the FlashCopy window. Select the
source volume for the FlashCopy mapping and click Advanced FlashCopy... from the
Actions drop-down menu, as shown in Figure 8-142.
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Figure 8-142 Advanced FlashCopy

The following options are available:
» If you did not create the target volume, click Create New Target Volumes.

By using the wizard, you can choose the preset. However, you can modify the setting of
the FlashCopy mapping. Choose the preset that has the most similar configuration to the
one that is required and click Advanced Settings to make any appropriate adjustments to
the properties, as shown in Figure 8-143.

New FlashCopy Mapping Step 1 of 4

Select a Preset

Snapshot Clone Backup

» Advanced Settings

 Next > | | Cancel

Figure 8-143 Select Preset
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As shown in Figure 8-144, if the Snapshot preset is chosen, the following default settings are
shown in the Advanced Settings tab:

» Background Copy: 0

» Incremental: No

» Auto Delete after completion: No
» Cleaning Rate: 0

New FlashCopy Mapping Steplofd X

Select a Preset

« i, k E &
— P
I
Snapshot Clone Backup
~ Advanced Settings
Background Copy Rate: No Background Copy
it
Slower (0) Faster (100)

Incremental

Delete mapping after completion

Cleaning Rate: 0

|
Slower (0) Faster (100)

| Next> \ | Cancel |

Figure 8-144 Default setting for the Snapshot preset
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Similarly, if the Clone preset is chosen, the following default settings are shown in the
Advanced Settings tab:

>

>
>
>

Background Copy: 50
Incremental: No

Auto Delete after completion: Yes
Cleaning Rate: 50

Figure 8-145 shows the default settings for the Clone preset.

New FlashCopy Mapping Steplof4d X

Select a Preset
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+ Advanced Settings

Background Copy Rate: 50
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Incremental

./ Delete mapping after completion

Cleaning Rate: 50

Slower (0) Faster (100)

Next > | | Cancel

Figure 8-145 Clone preset
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Similarly, the following default settings of the Backup preset can be found by clicking
Backup — Advanced Settings, as shown in Figure 8-146:

» Background Copy: 50

» Incremental: Yes

» Auto Delete after completion: No
» Cleaning Rate: 50

New FlashCopy Mapping Steplof4 X

Select a Preset

Snapshot Clone Backup

+ Advanced Settings

Background Copy Rate: 50
Faster (100)

Slower (0)

.- Incremental

Delete mapping after completion

Cleaning Rate: 50

Slower (0)

Next > | ‘ Cancel

Figure 8-146 Backup default settings

Change the settings of the FlashCopy mapping according to your requirements and click
Next.

In the next step, it is possible to add the FlashCopy mapping to a consistency group, as

shown in Figure 8-147. If the consistency group is not ready, the FlashCopy mapping can be

added to the consistency group later. Click Next to continue.

W

New FlashCopy Mapping Step2of4d X

Do you want to add the FlashCopy mappings to a consistency group?

No, do not add the mappings to a consistency group.
Yes, add the mappings to a consistency group.

|<Ba{:kHNext>| ‘Cam:el|

Figure 8-147 Add FlashCopy mapping to consistency group
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You can choose the storage pool in which you want to create your volume. As shown in

Figure 8-148, you can select the same storage pool that is used by the source volume. Click

Next to continue.

New FlashCopy Mapping Step3o0f4 X

Select the storage pool that is used to automatically create new targets:

11 Use the same storage pool that is used by the source volume.
Use the following storage pool:

| <Back | [Next>| | Cancel |

Figure 8-148 Storage pool selection

It also is possible to specify another storage pool for the new volume, as shown in
Figure 8-149. Click Next to continue.

New FlashCopy Mapping Step 30f4 X

Select the storage pool that is used to automatically create new targets:

Use the same storage pool that is used by the source volume.
= Use the following storage pool:

L v
BRONZE POOL Online 8.11TB 8.14TB
Backuppool Online 405.75 GB 407.25 GB
GOLD POOL Online 1.06 TB 1.06 TB
NewPoolName Online 270.00 GB 271.00 GB
Pooll Online 0 bytes 0 bytes
Pool3 Online 1.06 TB 1.06 TB
| <Back | | Next> | | Cancel |

Figure 8-149 Choose another storage pool to create the volume
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You are prompted to select a way to manage volume capacity. The default choice is to create
a generic volume, as shown in Figure 8-150.

New FlashCopy Mapping Step4ofd X

How do you want the volumes to manage capacity?

Use Thin-Provisioning
Create a generic volume

Inherit properties from source volume

< Back | | Finish | | Cancel

Figure 8-150 Create a generic volume

If you select a thin-provisioned volume, you see more options, as shown in Figure 8-151.

New FlashCopy Mapping Step4dof4d X

How do you want the volumes to manage capacity?

Use Thin-Provisioning

Real Capacity
0 % of Virtual Capacity

./ Automatically Expand

Warning Threshold

Create a generic volume

Inherit properties from source volume

| < Back | ‘ Finish | | Cancel |

Figure 8-151 Thin-provisioning options
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Click Finish after you select the options. The FlashCopy mapping is created on your volume

with a new target, as shown in Figure 8-152. The status of the newly created FlashCopy
mapping is Idle. To start it, see “Starting a FlashCopy mapping” on page 424
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Figure 8-152 FlashCopy window

In the Advanced FlashCopy menu, if you already have candidate target volumes, select Use

existing target volumes, as shown in Figure 8-153.
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testvol_03 1.00 GB
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Vol2_ 01 Idle 73 New Snapshot
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Figure 8-153 Use existing target volumes
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You must choose the target volume for the source volume that you selected. Select the target
volume from the menu in the right pane of the window and click Add, as shown in
Figure 8-154.

New FlashCopy Mapping Steplof3 X

Select the source and target volumes for the FlashCopy mapping.

Source Volume Target Volume
newvolumecopy — vol4
Capacity: 1.00 GB Add
Next > Cancel

Figure 8-154 Select the target volume

After you click Add, the FlashCopy mapping is listed, as shown in Figure 8-155. Click the red
X if the FlashCopy mapping is not the one you want to create. If the FlashCopy mapping is
what you want, click Next to continue.

New FlashCopy Mapping Step 1 of 3
Select the source and target volumes for the FlashCopy mapping.
Source Volume Target Volume
—
Add
newvolumecopy ¢ vol4 p 4
Next > Cancel

Figure 8-155 Add FlashCopy mapping
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Select the preset and adjust the settings, as shown in Figure 8-156. Make sure that the
settings meet your requirements. Click Next.

New FlashCopy Mapping Step2of3 X

Select a Preset

Snapshot Clone Backup

w Advanced Settings

Background Copy Rate: 50
Slower (0) Faster (100)

Incremental

Delete mapping after completion

Cleaning Rate: 50

Slawer (0) Faster (100)

| < Back \ Next > | cancel \

Figure 8-156 Select a preset

Now you can add the FlashCopy mapping to a consistency group, as shown in Figure 8-157.
Click Finish and the FlashCopy mapping is created with the status of Idle.

New FlashCopy Mapping Step30of3 X

Do you want to add the FlashCopy mappings to a consistency group?

No, do not add the mappings to a consistency group.
2 Yes, add the mappings to a consistency group.

Group 1

| < Back | | Finish \ | Cancel |

Figure 8-157 Select a consistency group
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You also can create the FlashCopy mappings in the FlashCopy Mapping window by clicking
New FlashCopy Mapping at the upper left, as shown in Figure 8-158.

Showing 3 FC mappings |  Selecting 0 FC mappings

= [B]=
I 1BM-Storwizev3700 - ¢« \_| .
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Mapping Name Status Source Volume Target Volume Progress Group Flash Time
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CeoDmEGad

(e fliocstett 320 6B/ 2018 O k)

Q Runniw Tasks. 0! )

(— e e

Figure 8-158 New FlashCopy mapping

A wizard opens to guide you through the creation of a FlashCopy mapping. The steps are the
same as creating an advanced FlashCopy mapping by using existing target volumes in the

FlashCopy window.

Starting a FlashCopy mapping

Most of the actions of FlashCopy mapping can be done in the FlashCopy window or the
FlashCopy Mapping window. For the actions that are available in both windows, we show in
the following sections the steps in the FlashCopy window. However, the steps are the same if
you were to use the FlashCopy Mapping window.

The mapping can be started by selecting the FlashCopy target volume in the FlashCopy
window and selecting the Start option from the Actions drop-down menu, as shown in
Figure 8-159. The status of the FlashCopy mapping changes from Idle to Copying.
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Figure 8-159 Start FlashCopy mapping
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Stopping a FlashCopy mapping

The FlashCopy mapping can be stopped by selecting the FlashCopy target volume in the
FlashCopy window and clicking Stop from the Actions drop-down menu, as shown in
Figure 8-160. After the process stops, the status of the FlashCopy mapping is changed to

Stopped.
(=88] 8]
B8 1BM-Storwize V3700 - C < |
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newvolumecopy Start
@ ) testvol ° Stop
testvol 01
- 5 Rename Target Volume
testvol 02 »
4 Delete Mapping
testvol 03
o Vo2 GEE Show Dependent Mappings
L Vol2 01 @ Copying 0% | Edit Properties 25 Nov 2012 23:32:15
H Vol2 01 512.00 MB
Vol3 25.00 GB
% vold 1.00 GB
% Showing 9 volumes | Selecting 1 volume (512.00 MB)

1 T LT E— Lo s

e tlgcaied: 3320 GO/ AL TB )
Figure 8-160 Stop a FlashCopy mapping

Renaming the target volume

If the FlashCopy target volumes were created automatically by the IBM Storwize V3500
storage system, the names of the target volumes are the source volume name plus a
numerical suffix. It is possible to change the names of the target volumes to be more
meaningful in your environment.
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To change the name of a target volume, select it in the FlashCopy window and click Rename
Target Volume from the Actions drop-down menu, as shown in Figure 8-161.
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newvolumecopy Start 1.00 GB
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testvol_02 3¢ Delete Mapping 1.00 GB
testvol_03 - 1.00 GB
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= Vol2 512.00 MB
Edit Properties
Vol2 01 @ « a2 P 25 Nov 2012 23:32:15
Vol2_01 512.00 MB
Vol3 25.00 GB
vol4 1.00GB
Showing 9 volumes | Selecting 1 volume (512.00 MB)

Figure 8-161 Rename Target Volume
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Enter the new name for the target volume, as shown in Figure 8-162. Click Rename to finish.

Rename Volume X

*New Name

Vol2 01 Vol2 01 _newname

Reset T Rename | Cancel

Figure 8-162 Rename Volume window

Renaming a FlashCopy mapping
FlashCopy mappings are created with names that begin with fcmap. It is possible to replace
these names with more meaningful ones.
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To change the name of a FlashCopy mapping, select it in the FlashCopy Mappings window
and click Rename Mapping from the Actions drop-down menu, as shown in Figure 8-163.
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Figure 8-163 Rename Mapping

You must enter the new name for the FlashCopy mapping, as shown in Figure 8-164. Click

Rename to finish.

Rename FlashCo i

*New Name

fcmap3 | new_fcmap name

-

Figure 8-164 Rename FlashCopy Mapping window
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Deleting a FlashCopy mapping

The FlashCopy mapping can be deleted by selecting the target volume in the FlashCopy

window and clicking Delete Mapping from the Actions drop-down menu, as shown in

Figure 8-165.
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Figure 8-165 Delete Mapping

FlashCopy Mapping state: If the FlashCopy mapping is in the Copying state, it must be
stopped before it is deleted.
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You must confirm your action to delete FlashCopy mappings in the window that opens, as

shown in Figure 8-166. Verify the number of FlashCopy mappings to delete, and, if you want

to delete the FlashCopy mappings while the data on the target volume is inconsistent with
source volume, select the option. Click Delete and your FlashCopy mapping is removed.

the

Delete FlashCopy Mapping

You selected 1 FlashCopy mapping to delete. Verify the FlashCopy mapping to
delete:

fcmap3 (testvol -> testvol_03)

Verify the number of FlashCopy mappings that you are deleting:
1

./ Delete the FlashCopy mapping even when the data on the target volume is
inconsistent, or if the target volume has other dependencies.

< Delete | | Cancel

L

Figure 8-166 Delete FlashCopy Mapping window

Deleting FlashCopy mapping: Deleting the FlashCopy mapping does not delete the
target volume. If you must reclaim the storage space that was occupied by the target
volume, you must delete the target volume manually.
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Showing dependent mapping

It is possible to show the FlashCopy mapping dependency by selecting the source volume in
the FlashCopy window and clicking Show Dependent Mappings from the Actions drop-down
menu, as shown in Figure 8-167.
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Figure 8-167 Show Dependent Mappings

The FlashCopy mapping dependency tree opens, as shown in Figure 8-168.

Targets:

Dependent ings

- a) testvol FE
qa testyol_03
qa testvol_01 (@)

Figure 8-168 Dependent Mappings
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Editing properties

After the FlashCopy mapping is created, the background copy rate and cleaning rate can be
changed by selecting the target volume in the FlashCopy window and clicking Edit
Properties from the Actions drop-down menu, as shown in Figure 8-169.
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Figure 8-169 Edit properties

It is possible to modify the value of the background copy rate and cleaning rate by moving the
pointers on the bars, as shown in Figure 8-170. Click Save to save changes.

Edit FlashCopy Mapping X

Background Copy Rate: 23
Rl
Slower (0) Faster (100)

Cleaning Rate: 37

Slower (0) Faster (100)

[SaveJ[CamelJ

Figure 8-170 Edit FlashCopy Mapping
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Managing a FlashCopy consistency group

FlashCopy consistency groups can be managed by clicking Consistency Groups under the
Copy Services function icon, as shown in Figure 8-171.
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Figure 8-171 Consistency Groups

Consistency groups and FlashCopy mappings can be managed in the Consistency Groups
window, as shown in Figure 8-172.
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Figure 8-172 Consistency Groups

In the left pane of the Consistency Groups window, you can list the consistency groups that
you need. Click Not in a Group, and then expand your selection by clicking the plus icon next
to Not in a Group. All the FlashCopy mappings that are not in any consistency groups are
displayed in the lower pane.
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In the lower pane of the Consistency Groups window, you can see the properties of a
consistency group and the FlashCopy mappings in it. You also can take actions on any
consistency groups and FlashCopy mappings within the Consistency Groups window, as
allowed by their state. All the actions that are allowed for the FlashCopy mapping are
described in 8.9.6, “Managing FlashCopy mapping” on page 414.

Creating a FlashCopy consistency group

To create a FlashCopy consistency group, click New Consistency Group at the top of the
Consistency Groups window (see Figure 8-172 on page 432). You are prompted to enter the
name of the new consistency group, as shown in Figure 8-173. Following your naming
conventions, enter the name of the new consistency group and click Create.

Figure 8-173 shows the New Consistency Group window.

New Consistency Group X

Consistency Group Name: NewConsistencyGroup

|'-%Create | - Cancel |

Figure 8-173 New Consistency Group

After the creation process completes, your new consistency group is displayed in the
consistency groups window, as shown in Figure 8-174.
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Figure 8-174 The new consistency group

It is possible to rename the consistency group by clicking the name of the consistency group
in the main pane and entering a name for it (following your naming convention). Next to the
name of the consistency group, the state shows that it is now an empty consistency group
with no FlashCopy mapping in it.
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Adding FlashCopy mappings to a consistency group

Click Not in a Group to list all the FlashCopy mappings with no consistency group. It is
possible to add FlashCopy mappings to a consistency group by selecting them and clicking
the Move to Consistency Group option from the Actions drop-down menu, as shown in
Figure 8-175. To select a range, highlight a mapping, press and hold the Shift key, and click
the last item in the range. Multiple selections can be made by pressing and holding the Ctrl
key and clicking each mapping individually.
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Figure 8-175 Muiltiple selected consistency groups
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You are prompted to specify the consistency group into which you want to move the
FlashCopy mapping, as shown in Figure 8-176. Click Move to Consistency Group to
continue.

Move FlashCopy Mappings to Consistency Group x

Select the FlashCopy consistency group to which to move 2 FlashCopy mappings.

Consistency Group Group 1

|' %+ Move to Consistency Group ‘ - Cancel |

Figure 8-176 Move FlashCopy mappings to consistency group

After the action completes, the FlashCopy mappings you selected is moved from the Not In a
Group list to the consistency group that you chose.
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Starting a consistency group

To start a consistency group, click Start from the Actions drop-down menu, as shown in

Figure 8-177.
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Figure 8-177 Start consistency group

After you start the consistency group, all the FlashCopy mappings in the consistency group
are started. The state of the FlashCopy changes to Copying, as shown in Figure 8-178.
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Figure 8-178 Consistency group copying
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Stopping a consistency group

The consistency group can be stopped by selecting Stop from the Actions drop-down
window, as shown in Figure 8-179.
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Figure 8-179 Stop consistency group

After the stop process completes, the FlashCopy mappings in the consistency group are in
the Stopped state. A red “X” icon appears on the function icon of this consistency group to
indicate an alert, as shown in Figure 8-180.
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fcmap3 Copied testvol testvol_03 25 Nov 2012 23:59:30
-;3\:3:,3 NewConsistencyGroup Empty

] v

Selected 1 FlashCopy consistency group
ST VET ETE N — R = N 7R — U L e’

Figure 8-180 Consistency group stop completes
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Previously copied relationships that were added to a consistency group that was later
stopped before all members of the consistency group completed synchronization do not go
out of the Copied state.
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Removing FlashCopy mappings from a consistency group

FlashCopy mappings can be removed from a consistency group by selecting the mappings
and clicking Remove from Consistency Group from the Actions drop-down menu of the
FlashCopy mapping, as shown in Figure 8-181.

=/8]&]
B 1BM-Storwize V3700 - € < Y

1 & | 5 berS mertba-cluster-09-a.stglab.manchester.uk ibm.com/gui # copyservices-groups = A

00 elcome peruse og o elp

n. IBM-Storwize-V3700 > Copy Services > Consistency Groups ~

ity New Consistency Group = Actions ¥ ) v [Filer

Source Volume Target Volume Progress Flas

h Time

Mapping Name %+ Move to Consistency Group

A . sﬁ Remove from Consistency Group
O ' o
Start
fcmap2 @ stop Vol2 Vol2 01 25 Nov 2012 23:32:15

e ia \';‘b Group 12 Rename Mapping

s@ Delete Mapping
femapl - testvol testvol_01

5 Show Dependent Mappings
fcmap3 LI " peng testvol testvol_03 [ 5 25 Nov 2012 23:59:30

- = =| Edit Properties
_J\ﬁ'{_‘j NewConsisieiicyGioup Ciiply

0 v
Selected 2 FlashCopy mappings

Figure 8-181 Remove from consistency group
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The FlashCopy mappings are returned to the Not in a Group list after they are removed from
the consistency group.

Deleting a consistency group

A consistency group can be deleted by clicking Delete from the Actions drop-down menu, as
shown in Figure 8-182.

B 1BM-Storwize 3700 - €

& (& | B bigE://mcr-tbd-cluster-09-a.stglab. manchester.uk.ibm.com/gui #copy services-groups

00 elcome, superuse| 0g o elp

IBM-Storwize-V3700 > Copy Services > Consistency Groups ¥

iy New Consistency Group = Actions ¥

Mapping Name '?3 New FlashCopy Mapping

15 Rename Copying Vol2 Vol2_01 25 Nov 2012 23:32:15
@ M Group 3 Delete ‘ped

: _3\”;] NewConsistencyGroup Empty

Selected 1 FlashCopy consistency group
[ ST VET T ¥ w—0r R W T Y (R — S
Figure 8-182 Delete consistency group
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RAS, monitoring, and
troubleshooting

There are many ways to monitor and troubleshoot the IBM Storwize V3500. In this chapter,
we show the ways in which the Storwize V3500 can be administered from a monitoring and
troubleshooting point of view.

This chapter includes the following sections:

Reliability, availability, and serviceability (RAS)
Hardware and LEDs descriptions
Monitoring from a host

Monitoring from the IBM Storwize V3500
Backup procedure

Software upgrade procedure
Troubleshooting

Recommended actions

Event log navigation

Audit log navigation

Shutting down the IBM Storwize V3500

VVYVYYYYVYVYVYYVYY
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9.1 Reliability, availability, and serviceability on the IBM
Storwize V3500

440

This section describes the Reliability, availability, and serviceability (RAS) features of the IBM
Storwize V3500, monitoring, and troubleshooting. RAS features are important concepts in the
design of the IBM Storwize V3500. Hardware features, software features, design
considerations, and operational guidelines all contribute to make the IBM Storwize V3500
reliable.

Fault tolerance and high levels of availability are achieved by the following features:

>

>
>
>
>

The RAID capabilities of the underlying disk subsystems

The compass architecture that is employed by the Storwize V3500 nodes
Auto-restart of nodes that are hung

Battery units to provide cache memory protection in the event of a site power failure
Host system multipathing and failover support

High levels of serviceability are achieved by providing the following functions:

>

>

>

Cluster error logging

Asynchronous error notification

Dump capabilities to capture software-detected failures

Concurrent diagnostic procedures

Directed maintenance procedures

Concurrent log analysis and memory dump data recovery tools
Concurrent maintenance of all IBM Storwize V3500 components
Concurrent upgrade of IBM Storwize V3500 software and microcode
Concurrent addition or deletion of a node canister in a cluster
Software recovery through the Service Assistant Tool

Automatic software version correction when a node is replaced
Detailed status and error conditions that are displayed via the Service Assistant Tool

Error and event notification through Simple Network Management Protocol (SNMP),
syslog, and email

Node canister support package gathering via USB in the case of a network connection
problem

At the heart of the IBM Storwize V3500 is a redundant pair of node canisters. The two
canisters share the data transmitting and receiving load between the attached hosts and the
disk arrays.
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9.2 Storwize V3500 components

This section describes each of the components that make up the Storwize V3500 system.
Components are examined in terms of location, function, and serviceability.

9.2.1 Enclosure midplane assembly

The enclosure midplane assembly is the unit that contains the node canisters and the power
supply units. During the basic system configuration, Vital Product Data (VPD) is written to the
enclosure midplane assembly.

Control enclosure midplane

The control enclosure midplane holds node canisters and the power supply units. The control
enclosure midplane assembly includes specific VPD, such as WWNN 1, WWNN 2, machine
type and model, machine part number, and serial number. The control enclosure midplane
must be replaced by a trained service provider only.

Figure 9-1 shows the Enclosure Midplane Assembly back side.

Figure 9-1 Enclosure Midplane Assembly back side

For more information about replacing the control enclosure midplane, see the IBM Storwize
V3500 Information Center at this website:

http://pic.dhe.ibm.com/infocenter/storwize/V3500 ic/index.jsp
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9.2.2 Node canisters: Ports and LED

442

There are two node canister slots along the top of the unit. The left slot is canister 1 and the
right slot is canister 2.

Figure 9-2 shows the back of a fully equipped node enclosure.

Figure 9-2 Node canister

USB ports

There are two USB connectors side-by-side, and they are numbered as 1 on the left and as 2
on the right. There are no indicators that are associated with the USB ports. Figure 9-3 shows
the USB ports.

Figure 9-3 Node Canister USB ports

Ethernet ports

There are two 10/100/1000 Mbps Ethernet ports side-by-side on the canister. They are
numbered 1 on the left (required) and 2 on the right (optional). The ports are shown in
Figure 9-4.

Figure 9-4 Node canister Ethernet ports
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Each port has two LEDs and their status are shown in Table 9-1.

Table 9-1 Ethernet LEDs status

LED Color Meaning

Link state Green It is on when there is an
Ethernet link.

Activity Yellow It is flashing when there is
activity on the link.

SAS ports

There are three 6-Gbps Serial Attached SCSI (SAS) ports side-by-side on the canister. They
are numbered 1 on the left and 3 on the right and are not used now. They are shown in
Figure 9-5.

e ey e

Figure 9-5 Canister SAS ports

Battery status

Each node canister stores a battery the status of which is displayed on three LEDs on the
back of the unit. Figure 9-6 is showing the battery indicator LEDs.

Figure 9-6 Node canister battery status

The battery indicator status meanings are shown in Table 9-2.

Table 9-2 Battery indicator on Node canister

Color Name Definition

Green (left) Battery Status | » Fast flash: Indicates the battery is charging and
has insufficient charge to complete a single
dump.

» Flash: Indicates the battery has sufficient
charge to complete a single dump only.

» Solid: Indicates the battery is fully charged and
thus has sufficient charge to complete two

dumps.
Amber Fault Indicates a fault with the battery.
Green (right) Battery in use Indicates that hardened/critical data is being written
to disk.
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Canister status
The status of each canister is displayed by three LEDs, as shown in Figure 9-7.
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-

Figure 9-7 System status indicator

The system status LED meanings are shown in Table 9-3.

Table 9-3 System status indicator

Color

Name

Definition

Green (left)

System Power

>

Flash: The canister is in standby mode, which
means that V3500 is not running.

Fast flash: Running a self test.

On: Powered up and the V3500 code is running.

Green (mid)

System Status

Off: There is no power to the canister, the
canister is in standby mode, Power On Self Test
(POST) is running on the canister, or the
operating system is loading.

Flash: The node is in candidate or service state,
which means it cannot perform 1/O. It is safe to
remove the node.

Fast flash: A code upgrade is running.

On: Node is part of a cluster.

Amber

Fault

Off: The node is in candidate or active state.
This status does not mean there is no hardware
error on the node. Any error that was detected
is not severe enough to stop the node from
participating in a cluster (or there is no power).
Flash: Identifies the canister.

On: The node is in service state, or there is an
error that is stopping the software from starting.
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9.2.3 Node canister replaceable hardware components

The IBM Storwize V3500 node canister contains the following replaceable components:

» Host Interface Card
» Memory
» Battery

All of the components are customer-replaceable parts. Figure 9-8 shows the location of these
parts within the node canister.

Figure 9-8 Node canister customer replaceable parts

Host Interface card replacement

For more information about the replacement process, see the IBM Storwize V3500
Information Center at this website:

http://pic.dhe.ibm.com/infocenter/storwize/V3500 ic/topic/com.ibm.storwize.V3500.6
41.doc/V3500_rplc_hic.html

At the website, browse to Troubleshooting Removing and replacing parts — Replacing
host interface card.
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The host interface card replacement is shown in Figure 9-9.

Figure 9-9 Host Interface card replacement

Memory replacement

For more information about the memory replacement process, see the IBM Storwize V3500
Information Center at this website:

http://pic.dhe.ibm.com/infocenter/storwize/V3500 ic/topic/com.ibm.storwize.V3500.6
41.doc/V3500_rplc_nodecan_dimm.htm]

At the website, browse to Troubleshooting Removing and replacing parts — Replacing
the node canister memory (4 GB DIMM).
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Figure 9-10 shows the memory location.

Figure 9-10 Memory replacement

Battery Backup Unit replacement

Caution: The battery is a lithium ion battery. To avoid possible explosion, do not incinerate
the battery. Exchange the battery with the IBM approved part only.

Because the Battery Backup Unit (BBU) is seated in the node canister, the BBU replacement
leads to a redundancy loss until the replacement is finished.

Therefore, it is recommended to replace a BBU only when it is advised to do so. It is also
recommended to follow the Directed Maintenance Procedures (DMP).

For more information about how to replace the BBU, see the Information Center at this
website:

http://pic.dhe.ibm.com/infocenter/storwize/V3500_ic/topic/com.ibm.storwize.V3500.6
41.doc/V3500_rplc_batt_nodecan.html

At the website, browse to Troubleshooting Removing and replacing parts — Replacing
battery in a node canister.
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Complete the following steps to replace the BBU:
1. Grasp the blue touch points on each end of the battery, as shown in Figure 9-11.

Figure 9-11 BBU replacement: Step 1
2. Lift the battery vertically upwards until the connectors disconnect.

Important: The battery must be kept parallel to the canister system board while it is
removed or replaced (as shown in Figure 9-12). Keep equal force, or pressure, on each
end.

Figure 9-12 BBU replacement: Step 2
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9.2.4 Disk subsystem

The disk subsystem of the IBM Storwize V3500 system is made up of one node enclosure
that contains the drives that are based on the enclosure type.

This section describes the all of the parts of the disk subsystem.

Slot numbers in enclosures
The IBM Storwize V3500 is made up of two types of enclosures, as described in Table 9-4.

Table 9-4 Enclosure slot numbering

Enclosure type Number of slots

Enclosure 12x 3.5-inch drives Enclosure with 12 slots.

Control enclosure 2072-12C

Enclosure 24x 2.5-inch drives Enclosure with 24 slots.

Control enclosure 2072-24C

Array goal

Each array has a set of goals that describe the wanted location and performance of each
array member. A sequence of drive failures and hot spare takeovers can leave an array
unbalanced; that is, with members that do not match these goals. The system automatically
rebalances such arrays when appropriate drives are available.
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RAID level
An IBM Storwize V3500 supports the RAID 0, RAID 1, RAID 5, RAID 6 or RAID 10. Each
RAID level is described in Table 9-5.

Table 9-5 RAID levels that are supported by an IBM Storwize V3500

RAID | Where data is striped Drive count
level (Min - Max)
0 Arrays have no redundancy and do not support hot-spare takeover. 1-8

1 Provides disk mirroring, which duplicates data between two drives. A 2

RAID 1 array is internally identical to a two-member RAID 10 array.

5 Arrays stripe data over the member drives with one parity strip on 3-16
every stripe. RAID 5 arrays have single redundancy with higher space
efficiency than RAID 10 arrays, but with some performance penalty.
RAID 5 arrays can tolerate no more than one member drive failure.

6 Arrays stripe data over the member drives with two parity strips on 5-16
every stripe. A RAID 6 array can tolerate any two concurrent member
drive failures.

10 Arrays stripe data over mirrored pairs of drives. RAID 10 arrays have 2-16
single redundancy. The mirrored pairs rebuild independently. One
member out of every pair can be rebuilding or missing at the same
time. RAID 10 combines the features of RAID 0 and RAID 1.

Disk scrubbing
The scrub process runs when arrays do not have any other background processes. The

process checks that the drive LBAs are readable and array parity is in synchronization. Arrays
are scrubbed independently and each array is entirely scrubbed every seven days.

9.2.5 Power Supply Unit

The enclosure requires two power supply units (PSUs) for normal operation. A single PSU
can power the entire enclosure for redundancy.

Figure 9-13 shows the power supplies.

Figure 9-13 Power supplies

450 Implementing the Storwize V3500



The left side PSU is numbered 1 and the right side PSU is numbered 2.

PSU LED indicator
Figure 9-14 shows the PSU LED indicators.

= woNn

Figure 9-14 PSU LED indicators

Table 9-6 describes the meaning of the different LEDs.

Table 9-6 PSU LED definitions

Position Color Marking Name Definition
1 Green In AC Status Main power is delivered
2 Green DC DC Status DC power is available
3 Amber Fault exclamation Fault Fault on PSU
mark
4 Blue OK Service action N/A
allowed
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9.3 Configuration backup procedure

If there is a serious failure that requires that the system configuration must be restored, the
configuration backup file must be used. It contains configuration data such as arrays, pools,
and volumes (but no customer applications data). The backup file is updated by the cluster
daily.

Even so, it is important to save the file after any changes are made to your system
configuration. This save requires command-line interface (CLI) connection to manually start a
new backup.

Regularly saving the configuration backup file of the IBM Storwize V3500 is important but
must be done manually. Download this file regularly to your management workstation to
protect the configuration data (a best practice is to automate this download by using a script
and save it daily).

9.3.1 Generating a configuration backup by using the CLI

To generate a configuration backup by using the CLI, run the svcconfig backup command, as
shown in Example 9-1.

Example 9-1 Example of backup CLI command

svcconfig backup

The progress of the command is detected by dots, as shown in Figure 9-15.

IBM 2072 :IBHM-Storwize-V3700:superuser»svocconfig backup

I processing completed successfully

IBM 2072:1 .

IBM 2072:IBM-Storwize-V3 ;E:s;;e:;se:>l

Figure 9-15 Configuration backup CLI command

The svcconfig backup command creates three files that provide information about the
backup process and cluster configuration. These files are created in the /tmp directory of the
configuration node and are listed on the support view.

Table 9-7 describes the three files that are created by the backup process.

Table 9-7 Files that are created by the backup process

File name Description
svc.config.backup.xml This file contains your cluster configuration data.
svc.config.backup.sh This file contains the names of the commands that were issued to

create the backup of the cluster.

svc.config.backup.log This file contains details about the backup, including any error
information that might be reported.
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9.3.2 Downloading a configuration backup by using the GUI

To download a configuration backup file by using the GUI, complete the following steps:
1. Click the Settings icon and click Support, as shown in Figure 9-16.

f"‘h
1[ n overview
([ Settings___J
'\-ﬁ

Settings

Figure 9-16 Configuration backup open support view

2. Select the configuration node on the support view, as shown in Figure 9-17.

1IBM Storwize V3700

IBM-Storwize-V3700 > Settings > Support v

) Download Support Package CIMOM Logging Level: Low| -

Figure 9-17 Configuration backup select configuration node

3. Select Show full log listing (as shown in Figure 9-18) to list all available log files that are

stored on the configuration node.

IBEM-Storwize-V3700 > Settings > Support v

Io Download Support Package

Looking for individual leg filés? Show full log listing...

"

Figure 9-18 Configuration backup show full log list
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4. Search for a file named /dumps/svc.config.backup.xml_*, as shown in Figure 9-19.
Select the file, right-click it, and the select Download.

_—_—
fdumpsiethernet. 0GOT4DE-2 tre
fdumps/livedump. 0G0T40E-2. 121107 161509
fdumps/sve.config.backup.bak_0GOT4DE-2
fdumps/sve.config. backup. log_0GIT40E-2
fdumps/sve.config. backup.sh_0GIT4DE-2
fdumps/sve.config. backup.xm|_0GIT4DE-2
idumpsisve.config.cron. bak_D0GOT4DE-1 2 Download

fdumps/sve.config.cron.bak_0GOT4DE-2 Cizlsts

fdumps/sve.config.cron. log_0G0T40E-2
fdumps/sve.config.cron.sh_0G0T4DE-2

Lel ] £i TP e i

Figure 9-19 Configuration backup start download

5. Save the configuration backup file on your management workstation (as shown in
Figure 9-20) where it can be found easily.

fdumpsienclosure/enclosuredump_0G07T4DE-2_2-2_121107_161317

fdumpsienclosure/enclosuredump_0G0740E-2_3-2_1

Opening svc.config.backup.xml_0G074DE-2

fdumpe/enclosurefenclosuredump_0GOT4DE-2_4-2_1
fdumps/enclosurefenclosuredump_0GOT4DE-2_5-2_1 ‘fou have chosen to open

id Jendd.b
e sve.config.backup.xml_0G074DE-2

which is @ xml_0GO74DE-2 File
from: https:/fmor-th4-cluster-09-z.stalab, manchester .wuk.ibm. com

fdumpsiendd.tre.old
fdumpsiethernet. 0GOT4DE-2.trc

Idumps/livedump. 0GOT4DE-2. 121107161503
fdumps/sve.config. backup.bak_DGITADE-2 What should Firefox do with this file?

idumpsisve.config.backup.log_0GIT4DE-2 O Open with

fdumpsisve.config. backup.sh_0GIT4DE-2

N (%) Save File
fdumpsisve.config. backup.xml_0G0T4DE-2 L

FJ fdumpsisve.config.cron.bak_0GIT4DE-1

fdumpsisve.config.cron.bak_0GIT4DE-2

fdumps/sve.config.cron.leg_0GIT4DE-2

{dumps/sve.config.cron.sh_0GIT4DE-2
OK l [ Cancel
fdumpsisve.config.cron.xml_0GIT4DE-2

Showing 24 files | Selecting 1 file

Figure 9-20 Configuration backup save file
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Even if the configuration backup file is updated automatically, it might be of interest to verify
the time stamp of the actual file. Therefore, the /dumps/svc.config.backup.xml_xx file must
be opened with an editor, such as WordPad, as shown in Figure 9-21.

IBM-Storwize-V3700 > Settings >

Support ¥

[o Download Support Package l

i= Actions ¥

File Name

idumps/ethernet.0G0T40E-1.tre

Idumps/livedump.0G074DE-1.121107.161
idumpsisnap.0G0740DE-1.121107.162210.1g
idumpsisnap.0G0740DE-1.121127.131825.10
idumpsisnap.0G0740E-1.121127.160541.1g
idumpsisnap.0G0740DE-1.121127.161153.10

Idumps/snap.single. 0G07T40DE-1.121120.17
Idumps/sve.config.backup.log_0GO74DE-
Idumps/sve.config.backup.sh_0G07T4DE-1
Jdumpsisve.config.backup.xm|_0G0T4DE
Idumps/sve.config.cron.bak_0GO74DE-1

i b "Nl T

idumps/sve.config.cron.bak_0G0OT40E-2

‘You have chosen to open

svc.config.backupxml_0d
which is @ xml_0GO74DE-1 Fi
from: https:/fmcr-th4-cluster

What should Firefox do with this filg

(® Open with Browse... |

() Save File

idumpsisve.config.crondog_0G07T4DE-1
Idumps/sve.config.cron.sh_0G07T4DE-1

Idumps/sve.config.cron.xml_0G074DE-1
Showing 45 files | Selecting 1 file

Figure 9-21 Open backup .xml file

with WordPad

Q

B

*ml_DGO74DE-1 File
svc.config.backup.xml|_0GO74DE-1

Send this item to:

|>

Windows Media Player

WordPad MFC Application

W2 Microsoft Office Word Viewer
1 . .
l;"- I Microsoft Office Excel Viewer
g ﬂ XPSViewer,exe i
v
(o JCe=]
HUNmng Tasks 11 J

When the /dumps/svc.config.backup.xml_xx file is opened by using and editor, search for
the string timestamp=. This string is found near of the top of the file. Figure 9-22 shows the file
opened with WordPad and the time stamp information in it.

File Edit View Insert Format Help

Ded Sk & R B

<?xml version="1.0" 7>
<!DOCTYPE xml [
<!ELEMENT xml ( object® ) >
<!ATTLIST xml lakel CDATZ "M >
<!ATTLIST xml timestamp CDATR "" >
<!ATTLIST xml version CDARTR "" >
<!'ELEMENT object | property#® ) >

<!ATTLIST object
<!'ELEMENT property
<!ATTLIST proper

{ $PCDRTR ) >

1 =

label="Configuration Back-up"
version="641"

file wersion="1.206. "

2.2
]

12

"2012/11/2

type CDATL #REQUIRED >

name CDATZA #REQUIRED >
<!ATTLIST property wvalue CDRTZ "™ >

:11:29 GMT" >

Figure 9-22 Timestamp in backup .xml file
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9.4 Software upgrade

The system upgrade process involves upgrading your entire Storwize V3500 environment.

Allow up to one week to plan your tasks, review your preparatory upgrade tasks, and
complete the upgrade of the Storwize V3500 environment. The upgrade procedures can be
divided into the general processes that are described in Table 9-8.

Table 9-8 Software upgrade tasks

Step Upgrade tasks

1 Decide whether you want to upgrade automatically or manually. During an automatic
upgrade procedure, the clustered system upgrades each of the nodes systematically.
The automatic method is the preferred procedure for upgrading software on nodes.
However, you also can upgrade each node manually.

2 Ensure that CIM object manager (CIMOM) clients are working correctly. When
necessary, upgrade these clients so that they can support the new version of Storwize
V3500 code.

3 Ensure that multipathing drivers in the environment are fully redundant.

If you experience failover issues with multipathing driver support, resolve these issues
before you start normal operations.

4 Upgrade your Storwize V3500.

5 Upgrade other devices in the Storwize V3500 environment. Examples might include

upgrading hosts and switches to the correct levels.

Important: The amount of time it takes to perform an upgrade can vary depending on the
amount of preparation work that is required and the size of the environment. Generally,
allow over 1 hour for an upgrade.

Some code levels support upgrades only from specific previous levels. If you upgrade to more
than one level above your current level, you might be required to install an intermediate level.

Important: Ensure that you have no unfixed errors in the log and that the system date and
time are correctly set. Start the fix procedures and ensure that you fix any outstanding
errors before you attempt to concurrently upgrade the code.

9.4.1 Upgrading software automatically

456

During the automatic upgrade process, each node in a system is upgraded individually, and
the new code is staged on the nodes. While each node restarts, there might be some
degradation in the maximum 1/O rate that can be sustained by the system. After both the
nodes in the system are successfully restarted with the new code level, the new level is
automatically committed.

The node that is being upgraded is temporarily unavailable and all I/O operations to that node
fail. As a result, the 1/O error counts increase and the failed I/0O operations are directed to the
partner node of the working pair. Applications do not see any /O failures. When new nodes
are added to the system, the upgrade package is automatically downloaded to the new nodes
from the Storwize V3500 system.
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The upgrade normally can be performed concurrently with normal user 1/O operations.
However, there is a possibility that performance might be impacted.

Multipathing requirement
Before you upgrade, ensure that the multipathing driver is fully redundant with every path that
is available and online. You might see errors that are related to the paths that are going away
(fail over) and the error count increasing during the upgrade. When the paths to the nodes are
back, the nodes fall back to become a fully redundant system. After the 30-minute delay, the
paths to the other node go down.

9.4.2 GUI upgrade process

The automatic upgrade process begins in GUI with starting the upgrade wizard as shown in
Figure 9-23. Browse to Settings — General — Upgrade Machine Code — Launch
Upgrade Wizard.

IBM-Storwize-V3700 > Settings > General =

Upgrade Machine Code

Date and Time Current machine code level: Version 6.4.1.0

| Check for Updates |
Upgrade Machine |wl

Code

|' Launch Upgrade Wizard |

GUI Preferences

Hia
Figure 9-23 Start upgrade wizard

As a first step, the upgrade test utility must be downloaded from the internet. The correct link
is provided within the panel. If the tool is already downloaded and stored on the management
station, it can be uploaded, as shown in Figure 9-24.

Upgrade Package

in: |L§code v| O |

Download the upgrade test utility. This utili
might prevent the upgrade from completing
Download

|[-. 19072 171024 11 tne ana
lei 2072 121004 ugd tazons

| IBM2075_IMSTALL _upgradetest 3. 16

After the download completes, u
Click Browse and

Next = | Cancel |

Figure 9-24 Download upgrade test utility

Chapter 9. RAS, monitoring, and troubleshooting 457



A confirmation panel opens, as shown in Figure 9-25.

Upgrade Package Step 1 of5 X

Download the upgrade test utility. This utility checks for known issues which
might prevent the upgrade from completing successfully.
Download

The upload of the package IBM2076_INSTALL_upgradetest_8.16 is
complete.

Click Mext to install the upgrade test utility.

Next = Cancel

Figure 9-25 Upload test utility complete

The version to which the system should be upgraded must be entered in step 2, as shown in
Figure 9-26. By default, the latest code level is displayed.

Upgrade Package Step 2 of 5 X

The latest available upgrade version is (?).

Enter the version that you want to upgrade to. The upgrade test utility checks
the system to ensure it is ready for an upgrade to this version.

16.4.1.0

Click Mext to run the upgrade test utility.

< Back Mext = Cancel

Figure 9-26 Enter version to be checked by tool

Important: You must choose the correct code level because you cannot recheck this
information later. The version that is selected is used throughout the rest of the process.

Figure 9-27 shows the panel that indicates that the background test task is running.

Upgrade Package Step 30f 5 X

Upgrade test utility output:

svcupgradetest wversion B8.1& s

Please wait, the test may take sewveral minutes to complete.

Click Mext to check for any dependent volumes and to proceed with the upgrade.

< Back Cancel

Figure 9-27 Wait utility to complete
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Next, the code must be downloaded. If the code is already downloaded to the management
station, it can be directly uploaded, as shown in Figure 9-28. Verify that the correct code file is
used.

in: | |3 code v }

| (_L 2072121024 ugl.tgz.gpg

Upgrade Package =
P9 9 1BM AU /b _LNS | ALL_upgradetest_3.15

Download the latest upgradegd |

Upload the upgrag Berage to the system. Click Browse to select a file.

< Back Cancel

Figure 9-28 Download code

A confirmation panel opens, as shown in Figure 9-29.

Upgrade Package Stepdof 5 X

Download the |atest upgrade package. Download

The upload of the package 2072_121024_ugl.tgz.gpg is complete,

Click Mext to continue the upgrade.

< Back Next = Cancel

Figure 9-29 Code upload completed

The automated code upgrade can be started by selecting the Automatic upgrade option on
the decision panel (as show in Figure 9-30), which is the default. If the upgrade is done
manually for any reason, the selection must be made accordingly (an automatic upgrade is
recommended).

Upgrade Package StepS5of 5 X

The system is now ready to install the following upgrade package:
2072_121024 ugl.tgz.gpg.

Automatic upgrade
Installation can take approximately 20 minutes for each node plus 30 minutes
for the system.

Service Assistant Manual upgrade
Attention: Autcmatic upgrade is the preferred method for upgrading machine
code. Manual upgrades, if completed incorrectly, can result in data loss.

< Back Finish Cancel

Figure 9-30 Upload mode decision

If you choose to select the Service Assistant Manual upgrade option, see 9.4.3, “Upgrading
software manually” on page 460.

Selecting Finish starts the upgrade process on the nodes. Messages inform you that first one
node, then the other, is upgraded. When both nodes are rebooted, the upgrade process is
complete. It can take more than an hour to finish this process.
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9.4.3 Upgrading software manually

Important: It is highly recommended to upgrade the Storwize V3500 automatically by
using the upgrade wizard. If a manual upgrade is used, make sure that you do not skip any
step.

The follow steps are for a manual upgrade and are shown on the Service Assistant Upgrade
Manually panel.

Complete the following steps to manually upgrade the software:

1. In the management GUI, click Settings — General — Upgrade Machine Code and run
the Launch Upgrade wizard. In step 5 of the wizard, select Service Assistant Manual
upgrade, as shown in Figure 9-31.

Upgrade Package Step 5o0f 5 X

The system is now ready to install the following upgrade package:
2072_121024_ugl.tgz.gpg.

Automatic upgrade
Installation can take approximately 20 minutes for each node plus 30 minutes
for the system.

® Service Assistant Manual upgrade
Attention: Automatic upgrade is the preferred method for upgrading machine
code. Manual upgrades, if completed incorrectly, can result in data loss.

< Back Finizh Cancel

Figure 9-31 Select manual upgrade mode

2. Both nodes are set to Waiting for Upgrade status in the Upgrade Machine Code panel, as
shown in Figure 9-32.

Upgrade Machine Code

Upgrade is in progress. Current status is Prepared.

nodel 3¢ Waiting for Upgrade 4.1.0 (build 74.2.1210240000)

641
node? 5.4.1.0 (build 74.2.1210240000)

Figure 9-32 Node status to Waiting for Upgrade
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3.

In the management GUI, select System Details and then select the canister that contains
the node you want to upgrade next. As shown in Figure 9-33, select Remove Node on the

action menu.

IBM Storwize V3700

IBM-Storwize-V3700 > Monitoring > System Details

@ Refresh

-] § IBM-Storwize-v3700
- By Enclosure 1
@ Drive Slots

-| == Canisters

o Canister 1

i= Actions =

r

Fix Error
* Tdentify

| Femove MNode

(>

42l show Dependent Volumes
-i aciicirail
IBM St

Type

I Canister 2

&;

Figure 9-33 Remove the non-config node from cluster

Important: Select the non-config node first.

4. A warning message is displayed, as shown in Figure 9-34.

Warning

When a node is removed from a system, hosts might lose access to
I . data if the other node in the I/O group fails.

(" .
Do you want to remove the node?

without flushing its cache.

Bypass check for volumes that will go offline, and remove the node immediately

Cancel

Figure 9-34 Remove node warning message

5. The non-config node is removed from the Upgrade Machine Code panel, as shown in

Figure 9-35.
Name Status Version
node2 3¢ Watting for Upgrade  £.4.1.0 (build 74.2.1210240000)

<

Figure 9-35 Non-config node is removed
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6. In System Details, the node is shown as not configured, as shown in Figure 9-36.

> System Details ¥

IS Actions

Canister 1 (Left)

Online
- General
Type JEM Storwize V3700 Node Canister
Mode Status @ Unconfigured
FRU Part Number QUYLo2h
Part Identity 11500L4597YM11GB200055
Fault LED Off

|J SAS Port Status

Figure 9-36 Node get status unconfigured

In the Service Assistant panel, the node that is ready for upgrade must be selected. It is

the node that is in service mode and has no available cluster information, as shown in
Figure 9-37.

Actions: | Hold Service State v @

| Change Node

Node Name MNode Status  Error Panel System
) nodeZz Active 01-2

| Node Errors

Cll

Relationship
1BM-Storwize-V3700 Local

|

Figure 9-37 Select node in service mode for upgrade

7. On Service Assistant panel, select Upgrade Manually and then select the machine code
version to upgrade this node, as shown in Figure 9-38.

IBM Storwize V3700 Service Assistant Tool

Current: 01 | 1 | nodel
Status: Active Upgrade Manually

Identify During a standard upgra
upgrading machine code

When upgrading the mat
repeat this progsesbess
When the las
machine cod
level. You ca

service assistant, make the |ast node removed the current node, 2

* From a file: | [ Browse. | [ Upgrade |

Note: If the

Current Mach

’_ Check for updates ]
‘ Apply Machine Code up

To upgrade the code r

1. In the manaaen
Figure 9-38 Select machine code file for upgrade
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8. Click Upgrade to start the upgrade process on the first node.

The node automatically is added again to the system.

In some circumstances, the node cannot automatically be added again to the system. The
upgrade and adding process can take up to 30 minutes. When finished, the first node is

completed and the upgrade information panel in the GUI is updated, as shown in

Figure 9-39.

Upgrade Machine Code

Upgrade is in progress. Current status is Manual Upgrade.

nodet

node?

[./] Complete 6.4.1.0 (build 74.2.1210240200)

:- Waiting for Upgrade 6.4.1.0 (build 74.2.1210240000)

Figure 9-39

Non-config node completed upgrade

9. Repeat steps 2 - 4 for the remaining config node.

Because the config node is removed from cluster, a warning appears, as shown in

Figure 9-40.

Warning

A node failover has been detected. Information that is displayed on the
panel might be out of date. Do you want to refresh the panel?

Figure 9-40 Config node failover warning

Note: The config node remains in the Service State when it is added again to the

cluster. Exit the Service State manually.
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10.To exit the service state, browse to the home panel of the Service Assistant and open the
Action menu. Select Exit Service State, as shown in Figure 9-41.

o Power off Mode Status
o Restart Active
Reboot

'

Figure 9-41 EXit service state

Both nodes are now back in the cluster (as shown in Figure 9-42) and the system is running
on the new code level.

Actions: | Enter Service State V|[ GO J

Change Node =]
| |

MNode Name Node Status Error Panel System Relationship
) nodel Active 01-1 IBM-Storwize-V3700 Local

| Node Errors |
I =

Figure 9-42 Cluster is active again and running new code level
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9.5 Event log

Whenever a significant change in status of IBM Storwize V3500 is detected, an event is
logged in the event log.

All events are classified as either alerts or messages.

An alert is logged when the event requires some action. Some alerts have an associated
error code that defines the service action that is required. The service actions are automated
through the fix procedures. If the alert does not have an error code, the alert represents an
unexpected change in state. This situation must be investigated to see whether it is expected
or represents a failure. Investigate an alert and resolve it as soon as it is reported.

A message is logged when a change that is expected is reported; for instance, an IBM
FlashCopy operation completes.

The event log panel can be opened via the GUI by clicking Monitoring — Events, as shown
in Figure 9-43.

'IBM-Stnrwize-VE?DD > Home > Overvi

(™ Honioring
|

L)

&

Figure 9-43 Open event log panel

When opened, the event log looks as shown in Figure 9-44.

IBM Storwize V3700 - — — 7' . Welcome, superuser Logout | Help

IBM-Storwize-V3700 > Monitoring > Events ¥

Next Recommended Action
* [N
I o All errors have been addressed.

. i= Actions ¥ () Refrech Show All| w (@, w
Ls_l Error Code | Last Time Stamp Status Description Object Type Object|D | Object Name
1111212 £:08:02 PM Message Event log cleared node 2 ~
dﬁ 111212 4:08:07 PM Message SAS discovery occurred, no configuration changes were detected  io_grp 0 io_grp0 D

Figure 9-44 The event log view
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9.5.1 Managing the event log

466

The event log has a limited size. After it is full, newer entries replace entries that are not
required.

To avoid having a repeated event that fills the event log, some records in the event log refer to
multiple occurrences of the same event. When event log entries are coalesced in this way, the
time stamp of the first occurrence and the last occurrence of the problem is saved in the log
entry. A count of the number of times that the error condition occurred also is saved in the log
entry. Other data refers to the last occurrence of the event.

Event log panel columns
Right-clicking any column header opens the option menu to select columns to be shown or
hidden. Figure 9-45 shows the columns that can be displayed in the error log view.

./ Sequence Number

.| Root Sequence Number
ud| Error Code
.4 Event ID
= Last Time Stamp
. Status
| Description
Object Type
Object ID
Object Name
Copy ID
Reporting Node ID
. Reporting Node Name
.| Fixed

4 Ewent Count

+ Show Select/Deselect All

cﬁ; Reset Table Preferences

Figure 9-45 Event log columns

The following available fields that are recommended are described to assist you in diagnosing
problems:

» EventID
This number precisely identifies why the event was logged.
» Error code

This number describes the service action that should be followed to resolve an error
condition. Not all events have error codes that are associated with them. Many event IDs
can have the same error code because the service action is the same for all the events.

» Sequence number
A number that identifies the event.
» Event count
The number of events that are coalesced into this event log record.
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» Fixed

When an alert is shown for an error condition, it indicates whether the reason for the event
was resolved. In many cases, the system automatically marks the events as fixed when
appropriate. There are some events that must be manually marked as fixed. If the event is
a message, this field indicates that you read and performed the action. The message must
be marked as read.

» Lasttime
The time when the last instance of this error event was recorded in the log.
» Root sequence number

If set, this number is the sequence number of an event that represents an error that
probably caused this event to be reported. Resolve the root event first.

Event log panel options
Figure 9-46 shows the main Event log panel options that should be used to handle system
events.

IBM-Storwize-V2700 > Monitoring > Events ¥

Next Recommended Action
A4 A

*
i= Actions v @ Refresh Show Al -
r : Recommended Actions fr—
S L =1 '_M'ﬁ' 2 2 : Unfixed Meseages and oAl
11HE1Z 12:08:27 PI lfessage L e —————— n changes wenio_arp M 0 jo_grp0 Show all A

111512 12:08:27 PM

Meinten io_gre

o_gro?
 Mark ac Fixed -2 (4

11512 12:08:27 PY Meinten — io_grp 2 io_grp2 -
Mzinten LjJ Filter by Date i grp 1 io_grp1
Weinten! (=) Show entries within... | minutes ¥ | 1 - o jo_arp0
seggg o CEEEt DA Fle hours M5 g 0 io_grp0
528 g ¥ Clear Log days  b|10 | 0 io_grp0
342 dis[5] Properties nanges com 15 P 0 io_grp0
1115/12 12:02:52 PM 242 discovery cccurred, configuratien changes peng 30 |irp (] io_grp0 v
Showing 30 events | Selecting 1 event 45

Figure 9-46 Event log panel

Event log filter options
The following log filter options are available:

» Show all
This option list all available events.
» Unfixed Messages and Alerts

This option lists unfixed events. It is useful to find events that must be handled but no
actions are required or recommended.

» Recommended Actions (default)
Only events with recommended actions (Status Alert) are displayed.

Warning: Check for this filter option if there is no event is listed. There might be events
that are not associated to recommended actions.
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Figure 9-47 shows an event log with no items found, which does not necessarily mean that
the event log is clear. We check whether the log is clear by using the filter option Show all.

iRecommended Actions| v [0

Rl Mo items found.

Figure 9-47 No items are found in event log

Actions on single event

Right-clicking a single event gives the following option that might be used for that specific
event:

» Mark as Fixed

It is possible to start the Fix Procedure on this specific event, even it is not the
recommended next action.

Some events, such as messages, must be set to Mark as Fixed.
» Show entries within... minutes/hours/days

This option limits the error log list to a specific date or a time slot. The following selectable
values are available:

— Minutes: 1, 5, 10, 15, 30, and 45
— Hours: 1, 2,5, and 12
— Days: 1,4,7, 15, and 30

» Clear Log
This option clears the complete error log, even if only one event was selected.

Warning: This action cannot be undone and might prevent the system from being
analyzed in case of severe trouble.

» Properties

This option provides more sense data for the selected event as are shown in the list.

Recommended Action

A fix procedure is a wizard that helps you troubleshoot and correct the cause of an error.
Some fix procedures reconfigure the system based on your responses. Ensure that actions
are carried out in the correct sequence and prevent or mitigate loss of data. For this reason,
you must always run the fix procedure to fix an error, even if the fix might seem obvious.

To run the fix procedure for the error with the highest priority, go to the Recommended Action
panel at the top of the Event page and click Run This Fix Procedure. When you fix higher
priority events first, the system often can automatically mark lower priority events as fixed.

For more information about how to run a DMP, see 9.5.2, “Alert handling and Recommended
Actions” on page 469.
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9.5.2 Alert handling and Recommended Actions

All events in an Alert status require attention. Alerts are listed in priority order and should be
fixed sequentially by using the available fix procedures.

Example: Power supply failed
For this example, the power cord of the right-side power supply was removed.

The example gives an idea as to how faults are represented in the error log. Information about
the fault can be gathered and the DMP can be used to fix the error.
1. Detect an alert

The Health Status indicator, which is permanently present on most of the GUI panel (see
Chapter 3, “Graphical user interface overview” on page 53), is alerting yellow. Click the
indicator to receive the specific information, as shown in Figure 9-48.

IBM-Storwize-V3700 > Home > Overview ¥

= Suggested Tasks ¥

Fibre Channel

Internal MDigks Paols Volumes

Drives ﬁ

ISCSI Host

3

“. Overview

ﬁ Watch e-Learning: Overview

Status Alerts [l

CoeREihad

Welcome!

The diagram represents all of the objects that need to be configured. To learn more about e
diagram. For some objects, e-Learning modules include a tutorial of the steps that are requi
. s bicero i loci b i P Sy e

& RumingTaskett ) Y MeaithStatus )
Figure 9-48 Health check shows degraded system status

Review the event log for more information.
2. Find alert in event log

The default filter in the error log view (as show in Figure 9-49) is Recommended actions
(1). This option lists the alert event only (2) and shows the recommended action to be run
first (3).

~ Next Recommended Action

Supply Unit input power failed
38, Event ID: 045005

[vescrpuon
@ et Power Supply Unit input power failed

Figure 9-49 Alert in event log
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3. Run recommended action
It is highly recommended to fix alerts under the guidance of the recommended action, or
DMP. There are tasks that are running in the background that might be missed when the
DMP is bypassed. Not all alerts have DMPs available.
To start the DMP, right-click the alert record or click Run this fix procedure at the top of
the view.
The steps and the DMP panels are specific to the error that must be fixed. The following
figures represent the DMP for the power supply failure event example.

Figure 9-50 shows the first DMP panel.

Power Supply Unit input power failed

Power Supply Unit Input Power Failed

The system has detected a loss of input power to the power supply unit (PSU) with ID 2, which is on the right side of the
enclosure with ID 4 and serial number 1301129. This may be caused by external power failure, removal of power cable,
power boundary failure, or a power supply unit failure.

Click Next to proceed, or click Cancel to exit without fixing this event.

Figure 9-50 Power Supply Unit input power failed
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Figure 9-51 shows second DMP panel.

Power Supply Unit input power failed

Check Power Cable Connection and External Power Source

The affected power supply unit is located in enclosure 4 that has serial number 1201129.
To help identify the correct enclosure, the blue Identify LED on the front of the enclosure has been illuminated.

The affected power supply unit is on the right when looking from the rear of the enclosure.

Expansion enclosure back with PSU2 identified
Perform the following checks on the system, and resolve any problems identified:

1. The power source is functioning correctly.
2. The power cable is correctly plugged into the affected power supply unit and the socket of power source.

Once the checks are complete, and any problems resolved, click Next to continue.

Next
Figure 9-51 Second DMP panel for power failure

Figure 9-52 shows the required action.

Power Supply Unit input power failed

Power Cable Replacement Required

The affected power supply unit is located in enclosure 4 that has serial number 1301129.
To help identify the correct enclosure, the blue Identify LED on the front of the enclosure has been illuminated.

The affected power supply unit is on the right when looking from the rear of the enclosure.

Expansion enclosure back with PSU2 identified
The power cable that connects the affected power supply unit and external power source needs to be replaced.

When the power cable has been successfully replaced, click Next to proceed, or click Cancel to exit without fixing this
event.

Figure 9-52 Third DMP panel for power failure
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Figure 9-53 shows the fourth DMP panel.

Power Supply Unit input power failed

PSU maintenance

The power supply unit (PSU) with ID 2 needs to be replaced.
It is on the right side of the enclosure with ID 4 and serial number 1301129.

Expansion enclosure back with PSU2 identified

If this service action has recently been carried out as part of another fix procedure, click the check box below.

[The PSU has already been replaced.

Click Next to proceed or click Cancel to exit the current fix procedure.

Figure 9-53 Fourth DMP panel for power failure

The next panel that is shown in Figure 9-54 appears if the failure is still present. Therefore,
the power supply must be replaced.

Power Supply Unit input power failed
Maintenance action
The affected power supply unit is located in enclosure 4 that has serial number 1301129. 5
MNOTE: Failed to illuminate the blue Identify LED on the front of the enclosure.
The PSU being replaced is on the right when looking from the rear of the enclosure.
Attention: B
It is essential that the power supply unit (PSU) is replaced within 5 minutes from the time that it is physically removed
from the enclosure to prevent shutdown due to overheating. You should have the replacement PSU unpacked and
available close to the hardware and be familiar with the steps involved before beginning this procedure.
Remove the power cable from the PSLU. If the cable retention clip has been used, then disengage the cable retention clip
by pulling the catch away from the loop and sliding the cable retention clip clear of the connector before disconnecting
the power cable.
b

Figure 9-54  Fifth DMP panel for power failure
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Figure 9-55 shows the DMP panel that indicates that the failure was fixed successfully.

| Iy Unit i failed
Exit Fixed

The event has been marked as fixed.

Click Close to exit.

Figure 9-565 Final DMP panel when failure was fixed successful

When all steps of the DMP are completed successfully, the problem should be fixed.
Figure 9-56 shows that the red color of the alert event status changed to green, the system

health status is green, and there are no errors that require a recommended action. Therefore,
the problem is fixed.

~ Next Recommended Action -

All errors have been addressed.

amp | Status [D&
1AM Alert Po

Figure 9-56 Successfully completed DMP

Chapter 9. RAS, monitoring, and troubleshooting 473



Handling multiple alerts

If there are multiple logged alerts, the IBM Storwize V3500 recommends an action to fix the
problem.

Figure 9-57 shows the event log displaying multiple alert events.

i=Actions ¥ @ Refresh Recommended Actions L -

¢elRcbad

Exd

Showing 4 events | Selecting 0 events

(o Allocated: 167 TB B0 TBUSE) %) (2] Running Tasks (1) J 1 Health Status )
Figure 9-57 Multiple alert events are displayed in the event log

The Next Recommended Action function orders alerts by severity and displays and handles
the events with the highest severity first. If multiple events have the same severity, they are
ordered by date, with the oldest event displayed first.

The following order of severity starts with the most severe condition:

» Unfixed alerts (sorted by error code; the lowest error code has the highest severity)
» Unfixed messages

» Monitoring events (sorted by error code; the lowest error code has the highest severity)
» Expired events

» Fixed alerts and messages

Faults often are fixed with the fixture of the most severe fault.
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9.6 Collecting support information

If you have a problem and call the IBM Support Center, you might be asked to provide support
data.

9.6.1 Support Information via GUI

Click Settings and then the Support tab (as shown in Figure 9-58) to begin the process of
collecting support data.

Figure 9-58 Support files via GUI

Click Download Support Package, as shown in Figure 9-59.

IBM Storwize V3700

IBM-Storwize-V3700 > Settings > Support

‘ |° Download Support Package

Looking for individual log files? Show full log listing...

Figure 9-59 Download support package
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The panel that is shown in Figure 9-60 opens and you can select one of four different versions
of svc_snap support package.

IBM Storwize V3700

IBM-Storwize-V3700 > Settings > Support =

[o DcM' Download Support Package x

Select the type of support package to download. This package can
be several hundred megabytes.

Looking fi
Standard logs
Standard logs plus one existing statesave

Standard logs plus most recent statesave from each node

Standard logs plus new statesaves

[@annload | | Cancel |

T=&bad

[
Figure 9-60 Support Package selection

The version that you download depends on the event that is investigated. For example, if you
notice that a node was restarted in the event log, capture the snap with the latest statesaves.
The following components are included in the support package:

» Standard logs

Contains the most recent logs that were collected for the system. These logs are most
commonly used by Support to diagnose and solve problems.

» Standard logs plus one existing statesave

Contains the standard logs for the system and the most recent statesave from any of the
nodes in the system. Statesaves also are known as dumps or live dumps.

» Standard logs plus most recent statesave from each node
This option is mostly used by the Support team for problem analysis.

They contain the standard logs for the system and the most recent statesave from each
node in the system.

» Standard logs plus new statesave

This option might be requested by the Support team for problem analysis. It generates a
new statesave (live dump) for all the nodes and packages them with the most recent logs.

Save the resulting snap file in a directory for later usage or upload it to IBM Support.
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9.6.2 Support information via Service Assistant

The management GUI collects information from all of the components in the system. The

Service Assistant collects information from a single node canister. When the information that
is collected is packaged in a single file, the file is called a snap.

If the package is collected by using the Service Assistant, ensure that the node the logs are
collected from is the current node, as shown in Figure 9-61.

IBM Storwize V3700 Service Assistant Tool

Current: 01 | 2 | node2
Status: Active Home

Identify You can view detailed status and error summary, and manage service actions for the current node. The current nod|

performed. The connected node displays the service assistant and provides the interface for working with other nod
select 3 node from the following table.

I . Attention: Only perform service actions on nodes when directed by service procedures. If used inappropriately, serv|

even data loss. If the node status is active, select Monitoring--=Events in the management GUI to fix any errors tha

| Change Node
Hode Name Node Status  Error Panel System Relationship
€ nodel Active 01-1 IBM-Storwize-V3700 Partner

Figure 9-61 Collect Iogs with Service Assistant

Support information can be downloaded with or without the latest statesave, as shown in
Figure 9-62.

reate a support package

® with |atest statesave
O without latest statesave

Create and Download

Figure 9-62 Download support file via Service Assistant
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9.6.3 Support Information onto USB stick
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Whenever GUI, Service Assistant, or remote connection are not available, snaps can be
collected from each single node by using the USB stick.
Complete the following steps to collect snaps by using the USB stick:
1. Create a text file that includes the following command:
satask snap -dump
2. Save the file as satask.txt in the root directory of the USB stick.

3. Insert the USB stick in the USB port of the node from which the support data should be
collected.

4. Wait until no write activities are recognized (this process can take 10 minutes or more).

5. Remove the USB stick and check the result. The file that is shown in Figure 9-63 should
be stored on the stick in its root directory.

|| satask_result.himl
enap.single, 0G074DE-2. 121120, 171758 tgz

Figure 9-63 Single snap result files on USB stick

satask_result file

The satask_result.html file is the general response to the command that is issued via the
USB stick. If the command did not run successfully, it is noted here. Otherwise, any general
system information is stored here, as shown in Figure 9-64.

Service Command Results

satask snap -dump

Tue Nov 20 17:17:53 GMT 2012

System Status

sainfo Isservicenodes

panel name cl node_id node_name relation node sStatus error_data
01-2 3 2 nodez2 local Lotive
01-1 V3IT00 1 nodel partner Aotive

Figure 9-64 satask_result.txt on USB stick (header only)
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Snap dump on USB

A complete statesave of the node the USB was attached to is stored in a .zip file, as shown
in Figure 9-65. The name of the file includes the node name and the time stamp.

? |[ﬁ E:'snap.single.0GO74DE-2, 121120, 171755, toz'enap.single, 0GO74DE-2, 121120, 171758, tar\dumps',

[Chendosure

[Chsyslogs

| 9] oGo74pE-2.trc

dump.0GO74DE-2, 121112, 142417
@ endd. trc

endd. tre.old

ethernet,0GO7F40E-2, 121120, 171753
| ] ethernet. 0G074DE-2.trc

|sfile, 0GO74DE-2, 121120, 171758
saout,0G074DE-2,121120,171758
sy, config.backup. xml_0GO74DE-2
sve.config.cron.xml_0G0740DE-2

Dateien
52

g

10

Figure 9-65 Single snap dump on USB stick
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9.7 Powering on and shutting down Storwize V3500

In the following sections, we describe the process that is used to power on and shut down the
Storwize V3500 system by using the GUI and the CLI.

9.7.1 Shutting down system

In this section, we describe how to shut down a Storwize V3500 system by using the GUI and
the CLI.

Important: You should never shut down your IBM Storwize V3500 by powering off the
PSUs, removing both PSUs, or removing both power cables from a running system.

Powering down by using the GUI

You can shut down only one node canister or the entire cluster. When you shut down only one
node canister, all the activities remain active. When you shut down the entire cluster, you
must power on locally to restart the system.

To shut down by using the GUI, complete the following steps:

1. Point to the Monitoring function icon (as shown in Figure 9-66) and click System Details.

B System Details

Performance

Drives

=

Figure 9-66 Power down via system details

2. Select the root level of the system detail tree. Click Action and select Shut Down
System, as shown in Figure 9-67.

IBM-Storwize-V2700 > Monitoring > System Details ¥

@ Refresh | i= Actions =

- Fy EAdd Expansion Enclosure

- [@ IBM-Storwize-v3700 |
— i@ Enclosure 1
@ Drive Slots @ Reset all identify LEDs

it lingrade

= .
2, View Chain

+| = Canisters
. 1 \
+ [B Power Supply Units |O Shut Down System

.
@ -| g Enclosure 2
]

@ Drive Slots
+| == Canisters

+ [B Power Supply Units

Figure 9-67 Power Down System option
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The following process can be used as an alternative to step 1 and step 2 is shown in
Figure 9-68:

a. Go to Monitoring navigator and open the system view (1) and (2).

b. Underneath the system display, the system name is shown. Click the name (3).
c. An information panel opens. Click the Manage tab (4).

d. Click Shut down System (5).

Y Sherwioe WIS » Wewibeeing - System T Lo 2 '

e

|_ Shut Down System \ l B
— 5
b S

1BM-Storwize-V3500 (6.4.1.0)
R —

Figure 9-68 Shut down system via Monitoring system GUI

3. The Confirm IBM Storwize V3500 Shutdown IBM Storwize V3500 window opens. A
message opens and prompts you to confirm whether you want to shut down the cluster.
Ensure that you stopped all FlashCopy mappings, data migration operations, and forced
deletions before you continue. Enter Yes and click OK to begin the shutdown process.

Confirm System Shutdown

If vou shut down the entire system, access to
all volumes and data will be lost. To confirm that
vou want to shut down the system, enter YES
and click OK.

Ensure that vou physically turn off power to the
system after the power indicator light turns off.
If vou want to restart the system, you must
have physical access to the system.

T oo, 2nier YES.

| ves] |

| ok | | cancel |

Figure 9-69 Shutdown confirmation

4. Wait for the power LED on both node canisters in the control enclosure to flash at 1 Hz,
which indicates that the shutdown operation completed (1 Hz is half as fast as the drive
indicator LED).

Chapter 9. RAS, monitoring, and troubleshooting 481



Tip: When you shut down an IBM Storwize V3500, it does not automatically restart. You
must manually restart the IBM Storwize V3500.

Shutting down by using the CLI
You also can shut down an IBM Storwize V3500 by using the CLI and the PuTTY utility.

Warning: If you are shutting down the entire system, you lose access to all volumes that
are provided by this system. Shutting down the system also shuts down all Storwize V3500
nodes. This shutdown causes the hardened data to be dumped to the internal hard disk
drive.

Run the stopsystem command to shut down a clustered system, as shown in Example 9-2.

Example 9-2 Shut down command

stopsystem
Are you sure that you want to continue with the shut down?

# Type y to shut down the entire clustered system.

9.7.2 Powering on
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Important: This process assumes that all power is removed from the enclosure. If the
control enclosure is shut down but the power is not removed, the power LED on all node
canisters flashes at a rate of half of one second on, half of one second off. In this case,
remove the power cords from both power supplies and then reinsert them.

Complete the following steps to power on the system:
1. Ensure any network switches that the system is connect to are powered on.

2. Power on the control enclosure by connecting the power cords to both power supplies in
the rear of the enclosure and switching on the power circuits.

3. The system starts. The system started successfully when all node canisters in the control
enclosure have their status LED on permanently, which should take no longer than 10
minutes.

4. Start the host applications.
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Command-line interface setup
and SAN Boot

This appendix describes the setup of the command-line interface (CLI) and provides more
information about the SAN Boot function.

This appendix includes the following topics:

» Command-line interface
» SAN Boot
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Command-line interface

The IBM Storwize V3500 system has a powerful CLI, which offers even more functions than
the GUI. This section is not intended to be a detailed guide to the CLI because that topic is
beyond the scope of this book. Instead, the basic configuration of the IBM Storwize V3500
CLI and some example commands are covered. However, the CLI commands are the same
as in the SAN Volume Controller. There also are more commands that are available to
manage internal storage. If a task completes in the GUI, the CLI command is always
displayed in the details, as shown throughout this book.

For more information about the CLI, see the IBM Storwize V3500 Information Center, which
can be found at this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp?topic=%2Fcom.ibm.sto
rwize.v3500.641.doc%2Fsvc_clicommandscontainer_229g0r.html

Implementing the IBM Storwize V7000 V6.3, SG24-7938, also has much information about
using the CLI. The commands in that book also apply to the IBM Storwize V3500 system.

Basic setup

484

In the IBM Storwize V3500 GUI, authentication is done by using a user name and a
password. The CLI uses a Secure Shell (SSH) to connect from the host to the IBM Storwize
V3500 system. As of IBM Storwize V3500 V6.4, a private and a public key pair or user name
and password is necessary. The following steps are required to enable CLI access with SSH
keys:

1. A public key and a private key are generated as a pair.

2. A public key is uploaded to the IBM Storwize V3500 system through the GUI.
3. A client SSH tool must be configured to authenticate with the private key.
4

. A secure connection can be established between the client and IBM Storwize V3500
system.

Secure Shell is the communication vehicle that is between the management workstation and
the IBM Storwize V3500 system. The SSH client provides a secure environment from which
to connect to a remote machine. It uses the principles of public and private keys for
authentication.

SSH keys are generated by the SSH client software. The SSH keys include a public key,
which is uploaded and maintained by the clustered system, and a private key, which is kept
private on the workstation that is running the SSH client. These keys authorize specific users
to access the administration and service functions on the system. Each key pair is associated
with a user-defined ID string that can consist of up to 40 characters. Up to 100 keys can be
stored on the system. New IDs and keys can be added, and unwanted IDs and keys can be
deleted. To use the CLI, an SSH client must be installed on that system, the SSH key pair
must be generated on the client system, and the client's SSH public key must be stored on
the IBM Storwize V3500 systems.

The SSH client that is used in this book is PUTTY. There also is a PuTTY key generator that
can be used to generate the private and public key pair. The PuTTY client can be downloaded
at no cost at this website:

http://www.chiark.greenend.org.uk
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Download the following tools:

» PuTTY SSH client: putty.exe
» PuTTY key generator: puttygen.exe

Generating a public and private key pair
To generate a public and private key pair, complete the following steps:

1. Start the PUTTY key generator to generate the public and private key pair, as shown in
Figure A-1.

& PuTTY Key Generator,

File Key Conwversions Help
Key
Mo key.
Actions
Generate a public/private key pair
Load an existing private key file
Save the generated key
Farameters
Type of key to generate:
(I55H-1 [ASA) (1 55H-2 ASa (I55H-2 D54
Mumber of bits in a generated key: 1024

Figure A-1 PuTTY key generator

Make sure that the following options are selected:

— SSH2 RSA
— Number of bits in a generated key: 1024
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2. Click Generate and move the cursor over the blank area to generate the keys, as shown in
Figure A-2.

& PuTTY Key Generator @

File Key Conwversions Help

Key

Fleaze generate zome randomness by moving the mouse over the blank area.
NRRERRRRERY

Actions

Generate a public/private key pair
Load an existing private key file

Save the generated key

Farameters

Type of key to generate:

Mumber of bits in a generated key:

Figure A-2 Generate keys

Generating keys: The blank area that is indicated by the message is the large blank
rectangle on the GUI inside the section of the GUI labeled Key. Continue to move the
mouse pointer over the blank area until the progress bar reaches the far right. This
action generates random characters to create a unique key pair.

3. After the keys are generated, save them for later use. Click Save public key, as shown in
Figure A-3.

3 B

Key

Public key for pasting into OpenS5H authorized_keys file:

sshrsa

AAAAR 3N zaCT pe2EAAAARB) DASAIEADS THRD k++/iF SMNeyGX4T uzv'+U gphloGrehiCdl
MOCRCCGZWPW DU zG asb8fB kval 6TFOPCPFvlkMbIygzy 7O+ al S sGwByy AfrK1
FhaLrymphBEVEm3YDppSzSv CelRCm3MwAG oW F7IEgRHe20 +4arB a/ZABRPepch,
Riirim0= rza-key-20101 209

K.ey fingerprint: zzh-rza 1024 3bodd:d3:56:88:6b:18:33:a7: 7 a: 9a:db: 96:69.87. 2a
Key comment: rzakeyp-20101209

Key passphrase:

Confirm passphraze:

Actions

Generate a public/private key pair
Load an existing private key file

Save the generated key Save public kegm\\y [ Save private key ]
Farameters

Type of key to generate:

(I55H-1 [RSA) (1 55H-2 ASa (I55H-2 D54

Mumber of bits in a generated key: 1024

Figure A-3 Save public key
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4. You are prompted for a name (for example, pubkey) and a location for the public key (for

5.

8.

example, C:\Support Utils\PuTTY). Click Save.

Ensure that you record the name and location because the name and location of this SSH

public key must be specified later.

Public key extension: By default, the PUuTTY key generator saves the public key with

no extension. Use the string pub for naming the public key; for example, pubkey, to
easily differentiate the SSH public key from the SSH private key.

Click Save private key, as shown in Figure A-4.

& PuTTY Key Generator,

File Key Conwversions Help

Key

Public key for pasting into OpenS5H authorized_keys file:

sshrsa

AAAAR 3N zaCT pe2EAAAARB) DASAIEADS THRD k++/iF SMNeyGX4T uzv'+U gphloGrehiCdl
MOCRCCGZWPW DU zG asb8fB kval 6TFOPCPFvlkMbIygzy 7O+ al S sGwByy AfrK1
FhaLrymphBEVEm3YDppSzSv CelRCm3MwAG oW F7IEgRHe20 +4arB a/ZABRPepch,
Riirim0= rza-key-20101 209

K.ey fingerprint: zzh-rza 1024 3bodd:d3:56:88:6b:18:33:a7: 7 a: 9a:db: 96:69.87. 2a
Key comment: rzakeyp-20101209

Key passphrase:

Confirm passphraze:

Actions

Generate a public/private key pair
Load an existing private key file
Save the generated key Save public key ] l Save private key *
Farameters

Type of key to generate:

(O 55H-1 (RSA) ® 55H-2 ASA (O 88H2DsA

Mumber of bits in a generated key: 1024

Figure A-4 Save private key

You are prompted with a warning message (as shown in Figure A-5). Click Yes to save the

private key without a passphrase.

PuTTYgen Warning

[} Are you sure you wank o save this key
. without a passphrase to protect it?

Figure A-5 Confirm the security warning

When prompted, enter a name (for example, icat), select a secure place as the location,

and click Save.

Key generator: The PUTTY key generator saves the private key with the PPK

extension.

Close the PUTTY key generator.
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Uploading the SSH public key to the IBM Storwize V3500

After you create your SSH key pair, you must upload your SSH public key onto the SAN
Volume Controller system. Complete the following steps to upload the key:

1. Open the user section, as shown in Figure A-6.

IBM-5torwize-V3568 » Home > Overview w

i~ suggested Tasks ¥

“u

2 Fibre Channel

L
&

108 Internal 12 MDisks 7 Pools

9 Volumes
Drives

- E
o~ - g

0 iSCSI Hosts

I k ". Overview

G em— : S

he ohjects that need to be configured. To learn more about each object, click the icon in the
earning modules include a tutorial of the steps that are required to complete the task, To
select the associated task from Suggested Tasks or use the icons in the left navigation.

b Visit the Information Center

Figure A-6 Open user section

2. Right-click the user for which you want to upload the key and click Properties, as shown in
Figure A-7.

IBM - Storwize - V3500 > Access > Users ~

| S Mew User Group | | 5 actions = |

all users

-
~ | Securityadmin
~ Role: Security administrator, Remote: Mo
SecurityAdmin

g Mew User I Actions ¥
Administrator Name ISer Group Passwornd T Rey
superuser 1 N Configured Rlo

Rermove Password
R SS5H K
CopyOperator srmeve =t

Dielete

=l Properties

service

Monitor

secele

Figure A-7 Superuser properties

488 Implementing the Storwize V3500




Figure A-8.

User Properties

@

N" Mame
| ] SUpEFUSErF

Authentication Mode
Local Remote

User Group

Security &dmin

Local Credentials
Ueers must have a password, an 554 public ey, or both,
Password

Configured | Change

=%H Public kKey

IE:\Usersk&dministratur\E Browse.. I

O[Jg Cancel

Figure A-8 Select public key

4. Click OK and the key is uploaded, as shown in Figure A-9.

3. To upload the public key, click Browse, select your public key, and click OK, as shown in

Modify User

e Synchronizing memory cache,

» Details

The task has started. Z:
Modifying user sSuperuser z:
Bumming commatid: Z:
swctask chouwrrentuser -keyfile ftmpfsuperuser pub-6033935037670020745.
Synchronizing memory cache. Z:

Close

EE PM
EE PM
5E PM
pub

EE PM

Cancel

Figure A-9 Public key upload complete
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5. Click Close to return to the GUI.

Configuring the SSH client

Before the CLI can be used, the SSH client must be configured. Complete the following steps
to configure the SSH client:

1. Start PuTTY, as shown in Figure A-10.

PuTTY Configurati B =
ﬁ n gl..lra 1on ;

A

Cateqory:

B- Spssion Basic options for your PuTTY session

Specify the destination you want to connect to

.- Keyboard Host Name (or I address)

- Bell
- Features Connection type:

= Window T Raw () Telnet () Rlogin @ SSH () Seral
- Appearance

- Behaviour
.. Translation Saved Sessions

Port
22

Load, save or delete a stored session

- Selection
- Colours
=~ Connection
- Data

. Prosy

- Telnet

- Rlogin
B 55H

- Seral

Default Settings

Qose window aon ext: )
| () Always () Never @) Only on clean exit

[ About ] [ Help l [ Open l [ Cancel

Figure A-10 PuTTY

In the right side pane under the “Specify the destination that you want to connect to”
section, select SSH. Under the “Close window on exit” section, select Only on clean exit,
which ensures that if there are any connection errors, they are displayed on the user’s
window.
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2. From the Category pane on the left side of the PuTTY Configuration window, click
Connection — SSH to open the PUuTTY SSH Configuration window, as shown in

3.

Figure A-11.

3 PUTTY Configuration

Category:
=2 Sgssion Options controlling S5H connections
A Ten L_oglging Data to send to the server
= Teming
.. Keyboard Remote command:
- Bell
- Features .
- Window Protocol options
- Appearance [7] Dont start & shell or command at all
. Behaviour [] Enable compression
- Tranglation Prefemed SSH protocal version:
- Selection ©lony D1 @2 ) 2only
- Colours . )
& Connection Encryption options
.. Data Encryption cipher selection policy:
- Proxy AES (S5H-2 only)
Blowfish
;Je'”_e* 3DES
- Riogin —wam below hare -
- Arcfour (S5H-2 only)
- G DES
[7] Enable legacy use of single-DES in S5H-2

| [ Open

I

Cancel

Figure A-11 SSH protocol version 2

In the “Preferred SSH protocol version” section of the right side pane, select 2.
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4. From the Category pane on the left side of the PuTTY Configuration window, click
Connection - SSH — Auth. As shown in Figure A-12, in the “Private key file for
authentication:” field under the Authentication Parameters section in the right side pane,
browse to or enter the fully qualified directory path and file name of the SSH client private
key file that was created earlier (for example, C:\Support Utils\PuTTY\icat.PPK).

PuTTY Configuraticl
Category:
=1~ Teminal - Options controling S5H authentication
- Keyboard
- Bel | [C] Bypass authentication entirely (SSH-2 orily)
- Features Display pre-authentication banner (S5H-2 only)
& Window Authentication methods
- Appearance
.. Behaviour AMtempt authentication using Pageant
... Translation [ Attempt TIS or CryptoCard auth (SSH-1)
- Selection Attempt "keyboard-nteractive” auth (SSH-2)
= C.on:zldo::r: Authentication parameters
. Data = [T] Mllow agent forwarding
- Prosgy [] Allow attempted changes of usemame in S5H-2
- Telnet Private key file for authentication:
- Rlogin C:\Users\|BM_ADMIN\Desktop\icat ppk
E-55H r:
- Auth
M
i Tunnels
.- Bugs -
Mout ||  Hep | Open || Cancel

Figure A-12 SSH authentication

5. From the Category pane on the left side of the PuTTY Configuration window, click
Session to return to the Session view (see Figure A-10 on page 490).
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6.

In the right side pane, enter the host name or system IP address of the IBM Storwize
V3500 clustered system in the Host Name field. Enter a session name in the Saved

Sessions field, as shown in Figure A-13.

Categony:

ﬁ PUTTY Configuration

[=- Session
-~ Logaing
=) Teminal
- k.eyboard
- Bell
- Features
=) Window
- Appearance
- Behaviour
- Tranglation
- Selection
- Colours
[=)- Connection
-~ Data
- Prowy
- Telnet
- Rlogin
=+ 55H

m

1

[l

Basic options for pour PuT T session

Specify the destination vou want to connect to

Hosgt Mame [or [P address) Port
917416110 22
Connection type:

) Raw () Telhet () Rlogin @ 55H () Serial

Load, save or delete & stored session

Saved Sezzions
ITSO Stopwize V3700

Dfu Settin 0

ITS0 Stor m
UFk.TE dlab-cluster

Cloze window on exit:
() Always: () Mever @ Only on clean exit

Open ] [ Cancel

Figure A-13 Enter session information
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7. Click Save to save the new session, as shown in Figure A-14.

ﬁ PuTTY Configuration @
Cateqory:
= S_ession B azic options for your PuTTY session
P L.ogglng Specify the destination you want b connect b
= Terminal
Host Hame [or IP address) Port
- Kewboard
- Bel 317416110 22
- Features Cannection type:
= Yindow Raw Telnet Rlogin @ 55H Senal
ey
ppea.rance Load, zave or delete a stored sezsion
- Behaviour
. Translation Saved Sessions
- Selection ITSO Stonwize V3700
- Colours :
Default Setings
=- Connection ITSO Skorwize 3700 Iﬂ/
- Diata LK TBdlab-cluster C avie
- Telnet Delete
- Rlogin
+- 55H
- Seial Close window on exit
Always Mever @ Only on clean exit
About | Open | | Cancel |

Figure A-14 Save Session

8. Highlight the new session and click Open to connect to the IBM Storwize V3500 system.

9. PuUTTY now connects to the system and prompts you for a user name. Enter admin as the
user name and press Enter, as shown in Example A-1.

Example: A-1 Enter user name

login as: admin

admin@9.174.161.10's password:

Last Togin: Thu Nov 29 11:13:14 2012 from 9.174.219.167
IBM 2071:1TSO-Storwize-V3500:admin>

The CLI is now configured for IBM Storwize V3500 administration.

Example commands

A detailed description of all the available commands is beyond the intended scope of this
book. In this section are sample commands that we referenced in this book.

The svcinfo and svctask prefixes are no longer needed in IBM Storwize V3500 V6.3. If you
have scripts that use this prefix, they run without problems. If you enter svcinfo or svctask
and press the Tab key twice, all of the available subcommands are listed. Pressing the Tab
key twice also auto-completes commands if the input is valid and unique to the system.
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Enter the 1svdisk command, as shown in Example A-2, to list all configured volumes on the
system. The example shows that three volumes are configured.

Example: A-2 List all volumes

IBM_2071:1TSO-Storwize-V3500-1:admin>1svdisk

id name 10 _group_id IO _group _name status mdisk_grp_id mdisk_grp_name capacity type FC_id FC_name RC_id
RC_name vdisk_UID fc_map_count copy_count fast_write_state se_copy_count RC_change
0 Hyper-V_PCO_Nodel 0 io_grp0 online many many 100.00GB many
600507680185853FF00000000000000F 0 2 empty 0 no

1 ESXi-PCO 0 io_grp0 online many many 100.00GB many
600507680185853FF000000000000010 0 2 empty 0 no

2 ESXi-Redbooks 0 io_grp0 online many many 400.00GB many
600507680185853FF000000000000011 0 2 not_empty 0 no

3 Hyper-V_PCO_Node2 0 io_grp0 online many many 101.00GB many
600507680185853FF000000000000012 0 2 empty 0 no

4 ESXi-Demo 0 io_grp0 online many many 1000.00GB many
600507680185853FF000000000000013 0 2 not_empty 0 no

Enter the 1shost command to see a list of all configured hosts on the system, as shown in
Example A-3.

Example: A-3 List hosts
IBM_2071:ITSO-Storwize-V3500-1:admin>1shost

id name port count iogrp_count status
2 HyperV-1 FCoE 2 4 online
3 HyperV-2_FCoE 2 4 online
4 ESXi-1 2 4 online
5 ESXi-2 2 4 online

To map the volume to the hosts, enter the mkvdiskhostmap command, as shown in
Example A-4.

Example: A-4 Map volumes to host

IBM_2071:ITSO-Storwize-V3500-1:admin>mkvdiskhostmap -host ESXi-1 -scsi 0 -force
ESXi-Redbooks
Virtual Disk to Host map, id [0], successfully created

To verify the host mapping, enter the 1svdiskhostmap command, as shown in Example A-5.

Example: A-5 List all hosts that are mapped to a volume

IBM 2071:1T7SO-Storwize-V3500-1:admin>1shostvdiskmap ESXi-1
id name  SCSI id vdisk id vdisk_name vdisk _UID
4 ESXi-10 2 ESXi-Redbooks 600507680185853FF000000000000011
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In the CLI, there are more options available than in the GUI. All advanced settings can be set;
for example, I/O throttling. To enable 1/O throttling, change the properties of a volume by using
the changevdisk command, as shown in Example A-6. To verify the changes, run the 1svdisk
command.

Command output: The 1svdisk command lists all available properties of a volume and its
copies. To make it easier to read, lines in the example output were deleted.

Example: A-6 Enable advanced properties: I/O throttling

IBM_2071:ITSO-Storwize-V3500-1:admin>chvdisk -rate 1200 -unit mb ESXi-Redbooks
IBM_2071:ITSO-Storwize-V3500-1:admin>
IBM_2071:ITSO-Storwize-V3500-1:admin>1svdisk ESXi-Redbooks

id 2
name ESXi-Redbooks

vdisk_UID 600507680185853FF000000000000011
virtual_disk_throttling (MB) 1200
preferred_node_id 2

IBM_2071:ITSO-Storwize-V3500-1:admin>

If you do not specify the unit parameter, the throttling is based on 1/Os instead of throughput,
as shown in Example A-7.

Example: A-7 Throttling based on I/O

IBM 2071:1TSO-Storwize-V3500-1:admin>chvdisk -rate 4000 ESXi-Redbooks
IBM 2071:1T7SO-Storwize-VY3500-1:admin>1svdisk ESXi-Redbooks

id 2

name ESXi-Redbooks

vdisk_UID 600507680185853FF000000000000011
throttling 4000
preferred node id 2

IBM 2071:1TSO-Storwize-V3500-1:admin>
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To disable 1/O throttling, set the I/O rate to 0, as shown in Example A-8.

Example: A-8 Disable I/O Throttling

IBM_2071:ITSO-Storwize-V3500-1:admin>chvdisk -rate 0 ESXi-Redbooks
IBM_2071:ITSO-Storwize-V3500-1:admin>1svdisk ESXi-Redbooks
id 2

vdisk_UID 600507680185853FF000000000000011
throttling 0

preferred node id 2

IBM 2071:1TSO-Storwize-V3500-1:admin>

SAN Boot

IBM Storwize V3500 supports SAN Boot for Windows, VMware, and many other operating
systems. SAN Boot support can change, so regularly check the IBM Storwize V3500
interoperability matrix at this website:

http://www-01.ibm.com/support/docview.wss?uid=ssg1S1004111

The IBM Storwize V3500 Information Center has a great deal of information about SAN Boot
in combination with different operating systems. For more information, see this website:
http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp?topic=%2Fcom.ibm.sto

rwize.v3500.641.doc%2Fsvc_hostattachmentmain.html

More information about SAN Boot is available in the publication IBM System Storage.
Multipath Subsystem Device Driver User's. Guide, GC52- 1309-03, which can be found at this
website:

ftp://ftp.software.ibm.com/storage/subsystem/UG/1.8--3.0/SDD_1.8--3.0_User_Guide_E
nglish_version.pdf

Enabling SAN Boot for Windows

Complete the following steps to install Windows host by using SAN Boot:

1. Configure the IBM Storwize V3500 system so that only the boot volume is mapped to the
host.

2. Configure the Fibre Channel SAN so that the host sees only one IBM Storwize V3500
system node port. The use of multiple paths during installation is not supported.

3. Configure and enable the HBA BIOS.

4. Install the operating system by using the normal procedure. Select the volume as the
partition on which to install.

HBAs: You might need to load another HBA device driver during installation, depending
on your Windows version and the HBA type.

5. Install SDDDSM after the installation is complete.
6. Modify your SAN zoning to allow multiple paths.
7. Check your host to see whether all paths are available.
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. Set redundant boot devices in the HBA BIOS to allow the host to boot when its original
path fails.

Enabling SAN Boot for VMware

Complete the following steps to install a VMware ESXhost by using SAN Boot:

1.

5.

6

Configure the IBM Storwize V3500 system so that only the boot volume is mapped to the
host.

. Configure the Fibre Channel SAN so that the host sees only one IBM Storwize V3500
system node port. Multiple paths during installation are not supported.

Configure and enable the HBA BIOS.

Install the operating system by using the normal procedure. Select the volume as the
partition on which to install.

HBAs: You might need to load another HBA device driver during installation, depending
on your ESX level and the HBA type.

Modify your SAN zoning to allow multiple paths.
. Check your host if all paths are available and modify the multipath policy if required.

Windows SAN Boot migration

498

If

you have a host that runs a Windows 2000 Server, Windows Server 2003, or Windows

Server 2008 operating system, and have existing SAN Boot images that are controlled by
storage controllers, you can migrate these images to image-mode volumes that are controlled
by the IBM Storwize V3500 system.

SAN Boot procedures: For more information about SAN Boot procedures for other
operating systems, check the IBM Storwize V3500 Information Center at this website:

http://pic.dhe.ibm.com/infocenter/storwize/v3500 ic/index.jsp?topic=%2Fcom.ibm.
storwize.v3500.641.doc%2Fsvc_hostattachmentmain.htm]

Complete the following steps to migrate your existing SAN Boot images:

1.

If the existing SAN Boot images are controlled by an IBM storage controller that uses the
IBM Subsystem Device Driver (SDD) as the multipathing driver, you must use SDD V1.6
or higher. Run the SDD datapath set bootdiskmigrate 2076 command to prepare the
host for image migration. See the Multipath Subsystem Device Driver (SDD) matrix to
download packages that are available at this website:

http://www-01.1ibm.com/support/docview.wss?rs=540&context=ST52G7&dc=DA4008&uid=ss
g1S7001350&Toc=en_US&cs=utf-8&1ang=en#WindowsSDD

2. Shut down the host.
3. Complete the following configuration changes on the storage controller:

a. Write down the SCSI LUN ID each volume is using (for example, boot LUN SCSI ID 0,
Swap LUN SCSI ID 1, and Database Lun SCSID 2).

b. Remove all the image-to-host mappings from the storage controller.

c. Map the existing SAN Boot image and any other disks to the IBM Storwize V3500
system.
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8.
9.

Change the zoning so that the host can see the IBM Storwize V3500 I/O group for the
target image mode volume.

. Complete the following configuration changes on the IBM Storwize V3500 system:

a. Create an image mode volume for the managed disk (MDisk) that contains the SAN
Boot image. Use the MDisk unique identifier to specify the correct MDisk.

b. Create a host object and assign the host HBA ports.

c. Map the image mode volume to the host by using the same SCSI ID as before. For
example, you might map the boot disk to the host with SCSI LUN ID 0.

d. Map the swap disk to the host, if required. For example, you might map the swap disk
to the host with SCSI LUN ID 1.

Change the boot address of the host by completing the following steps:
a. Restart the host and open the HBA BIOS utility of the host during the booting process.

b. Set the BIOS settings on the host to find the boot image at the worldwide port name
(WWPN) of the node that is zoned to the HBA port.

If SDD V1.6 or higher is installed and you ran bootdiskmigrate in step 1, reboot your host,
update SDDDSM to the latest level, and go to step 14. If SDD V1.6 is not installed, go to
step 8.

Modify the SAN Zoning so that the host sees only one path to the IBM Storwize V3500.
Boot the host in single-path mode.

10.Uninstall any multipathing driver that is not supported for IBM Storwize V3500 system

hosts that run the applicable Windows Server operating system.

11.Install SDDDSM.
12.Restart the host in single-path mode and ensure that SDDDSM was properly installed.

13.Modify the SAN Zoning to enable multipathing.

14.Rescan the drives on your host and check that all paths are available.
15.Reboot your host and enter the HBA BIOS.
16.Configure the HBA settings on the host. Ensure that all HBA ports are boot-enabled and

that you can see both nodes in the I/O group that contains the SAN Boot image. Configure
the HBA ports for redundant paths.

17.Exit the BIOS utility and finish starting the host.
18.Map any other volumes to the host, as required.
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Related publications

The publications that are listed in this section are considered particularly suitable for a more
detailed discussion of the topics that are covered in this book.

IBM Redbooks

The following IBM Redbooks publications provide more information about the topics in this
publication. Some publications that are referenced in this list might be available in softcopy
only:

» Implementing the IBM System Storage SAN Volume Controller V6.3, SG24-7933

» Implementing the IBM Storwize V7000 V6.3, SG24-7938

» SAN Volume Controller: Best Practices and Performance Guidelines, SG24-7521

» Implementing an IBM/Brocade SAN with 8 Gbps Directors and Switches, SG24-6116

You can search for, view, download, or order these documents and other Redbooks,
Redpapers, Web Docs, draft, and other materials at this website:

http://www.ibm.com/redbooks

IBM Storwize V3500 publications

Storwize V3500 publications are available at this website:

https://ibm.biz/BdxyDT

IBM Storwize V3500 support

Storwize V3500 support is available at this website:

https://ibm.biz/BdxyDk

Help from IBM

IBM Support and downloads:
http://www.ibm.com/support

IBM Global Services:

http://www.ibm.com/services
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