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Preface

Continuing its commitment to developing and delivering industry-leading storage
technologies, IBM® introduces the IBM Storwize® V7000 solution, an innovative new storage
offering that delivers essential storage efficiency technologies and exceptional ease of use
and performance, all integrated into a compact, modular design that is offered at a
competitive, midrange price.

The IBM Storwize V7000 solution incorporates some of the top IBM technologies typically
found only in enterprise-class storage systems, raising the standard for storage efficiency in
midrange disk systems. This cutting-edge storage system extends the comprehensive
storage portfolio from IBM and can help change the way organizations address the ongoing
information explosion.

This IBM Redbooks® publication introduces the features and functions of the IBM Storwize
V7000 system through several examples. This book is aimed at pre- and post-sales technical
support and marketing, storage administrators, and will help you understand the architecture
of the Storwize V7000, how to implement it, and take advantage of the industry leading
functions and features.

The team who wrote this book

This book was produced by a team of specialists from around the world working at the
International Technical Support Organization, San Jose, CA.

Jon Tate is a Project Manager for IBM System Storage® SAN Solutions at the International
Technical Support Organization, San Jose, CA. Before joining the ITSO in 1999, he worked in
the IBM Technical Support Center, providing Level 2 support for IBM storage products. Jon
has 26 years of experience in storage software and management, services, and support, and
is both an IBM Certified IT Specialist and an IBM SAN Certified Specialist. He is also the UK
Chairman of the Storage Networking Industry Association.

Alejandro Berardinelli is an IT Storage Specialist with IBM Uruguay since 2005. His primary
focus is IBM storage implementations involving IBM System Storage DS8000®, IBM System
Storage DS5000, and Storwize V7000, tape subsystems, and Brocade and CISCO switches.
He also works with IBM Tivoli® Storage Manager and IBM Tivoli Storage Productivity Center
deployment and support. He has provided storage support for several customers in South
America. Alejandro holds a degree in Computer Engineer from UdelaR and has coauthored
other IBM Redbooks publications.

Mark Chitti is an IBM Expert Certified IT Specialist and an Open Group Master Certified IT
Specialist. He currently holds a position as team lead for approximately one quarter of the
account storage architects within Integrated Technology Delivery. Mark joined IBM in 2001,
having been a subcontractor to IBM for just under a year before. Since joining IBM, Mark has
remained with the Integrated Technology Delivery Storage Service Line, but has held several
positions within it. In 2004, Mark moved from prior delivery roles to the architecture area. He
is currently working toward his Senior Technical Staff Member appointment within IBM and
performs an “Acting STSM” function in addition to his daily duties while he gains the
experience needed to formally obtain his STSM appointment.
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provides daily and ongoing support, and works with SAN designs and solutions

for customers.

Massimo Rosati is a Certified ITS Senior Storage and SAN Software Specialist at IBM lItaly.
He has 26 years of experience in the delivery of Professional Services and SW Support. His
areas of expertise include storage hardware, storage area networks, storage virtualization,
disaster recovery, and business continuity solutions. He has written other IBM Redbooks
publication on storage virtualization products.

Christian Schroeder is a Storage and SAN support specialist at the Technical Support and
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he joined the TSCC for IBM Systems Storage, he worked as a support specialist for IBM
System x® servers and provided EMEA Level 2 support for IBM BladeCenter® solutions.

Figure 1 Authors, L-R, Jon, Alejandro, Massimo, Tdrben, and Christian '

This book was produced by a team of specialists from around the world working at Brocade
Communications Systems, San Jose, and the International Technical Support Organization,
San Jose, CA.

We extend our thanks to the following people for their contributions to this project, including
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Overview of the IBM Storwize
V7000 system

This chapter provides an overview of the IBM Storwize V7000 architecture and includes a
brief explanation of storage virtualization.
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1.1 Storage virtualization

2

Storage virtualization, like server virtualization, is one of the foundations of building a flexible
and reliable infrastructure solution that allows companies to better align their business and
IT needs.

Storage virtualization allows an organization to implement pools of storage across physically
separate disk systems (which might be from different vendors). Storage can then be deployed
from these pools and can be migrated between pools without any outage of the attached host
systems. Storage virtualization provides a single set of tools for advanced functions, such as
instant copy and remote mirroring solutions, which means that deploying storage can be
performed by using a single tool regardless of the underlying storage hardware.

Figure 1-1 shows a storage virtualization scenario.
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Figure 1-1 Storage virtualization

For a more detailed explanation of storage virtualization, see Implementing the IBM System
Storage SAN Volume Controller V6.1, SG24-7933.
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1.2 IBM Storwize V7000 overview

The IBM Storwize V7000 solution provides a modular storage system that includes the
capability to virtualize external SAN-attached storage and its own internal storage. The IBM
Storwize V7000 solution is built upon the IBM SAN Volume Controller technology base and
uses technology from the IBM System Storage DS8000 family.

An IBM Storwize V7000 system provides a number of configuration options that are aimed at
simplifying the implementation process. It also provides automated wizards, called Directed
Maintenance Procedures (DMP), to assist in resolving any events that might occur. An IBM
Storwize V7000 system is a clustered, scalable, and midrange storage system, and an
external virtualization device.

Figure 1-2 shows the IBM Storwize V7000 high-level overview.
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Figure 1-2 IBM Storwize V7000 overview

Included with an IBM Storwize V7000 system is a simple and easy to use graphical user
interface (GUI) that is designed to allow storage to deployed quickly and efficiently. The GUI
runs on the IBM Storwize V7000 system, so there is no need for a separate console. The
management GUI contains a series of preestablished configuration options 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.

The IBM Storwize V7000 solution provides a choice of up to 240 x 3.5-inch or 480 x 2.5-inch
Serial Attached SCSI (SAS) drives for the internal storage and uses SAS cables and
connectors to attach to the optional expansion enclosures.

Chapter 1. Overview of the IBM Storwize V7000 system 3



When virtualizing external storage arrays, an IBM Storwize V7000 system can provide up to
32 PB of usable capacity. An IBM Storwize V7000 system supports a range of external disk
systems similar to what the SAN Volume Controller supports today.

The IBM Storwize V7000 solution consists of a one or two control enclosures and, optionally,
up to 18 expansion enclosures (and supports the intermixing of the different expansion
enclosures). Within each enclosure are two canisters. Control enclosures contain two node
canisters, and expansion enclosures contain two expansion canisters.

1.3 IBM Storwize V7000 terminology

The IBM Storwize V7000 system has introduced some new terminology, which is defined in

Table 1-1.

Table 1-1 IBM Storwize V7000 terminology

IBM Storwize V7000 term

Definition

Chain A set of enclosures that are attached to provide redundant
access to the drives that are inside the enclosures. Each control
enclosure can have one or more chains.

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 that include batteries.

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.

Expansion canister

A hardware unit that includes the serial-attached SCSI (SAS)
interface hardware that enables the node hardware to use the
drives of the expansion enclosure.

Expansion enclosure

A hardware unit that includes expansion canisters, drives, and
power sources that do not include batteries.

External storage

Managed disks (MDisks) that are Small Computer Systems
Interface (SCSI) logical units presented by storage systems
that are attached to and managed by the clustered system.

Host mapping

The process of controlling which hosts have access to specific
volumes within a clustered system.

Internal storage

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

Lane

A single SAS channel.

Managed disk (MDisk)

A component of a storage pool that is managed by a clustered
system. An MDisk is either 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, and serial-attached SCSI (SAS)
expansion ports.
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IBM Storwize V7000 term

Definition

PHY

A single SAS lane. There are four PHYs in each SAS cable.

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. Quorum disks can either be MDisks or
internal drives.

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.

Strand

The serial-attached SCSI (SAS) connectivity of a set of drives
within multiple enclosures. The enclosures can be either control
enclosures or expansion enclosures.

Thin provisioning or thin

The ability to define a storage unit (full system, storage pool, or

provisioned volume) with a logical capacity size that is larger than the
physical capacity 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 input/output control.

1.3.1 IBM Storwize V7000 models

The IBM Storwize V7000 platform consists of enclosures and drives. Each enclosure
contains two canisters that, although they can be replaced independently, are seen as part of

the enclosure.

Additional IBM Storwize V7000 information: For the most up-to-date information about
the features, benefits, and specifications of IBM Storwize V7000 models, see the following

address:

http://www-03.1ibm.com/systems/storage/disk/storwize v7000/index.html

The information in this book is valid at the time of writing, but as the IBM Storwize V7000
matures, expect to see new features and enhanced specifications.

The IBM Storwize V7000 models are described in Table 1-2.

Table 1-2 IBM Storwize V7000 models

Model Cache FC/iSCSI/ Drive slots Power supply
SAS ports
2076-112 (with 16 GB 8x8 Gb/4x1Gb/ | 12 x 3.5-inch Integrated dual
two node 4x6 Gb power supplies
canisters) with battery
backup
2076-124 (with 16 GB 8x8 Gb/4x1 Gb/ | 24 x 2.5-inch Integrated dual
two node 4x6 Gb power supplies
canisters) with battery
backup

Chapter 1. Overview of the IBM Storwize V7000 system
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Model Cache FC/iSCSI/ Drive slots Power supply
SAS ports
2076-312 (with 16 GB 8x8 Gb / 12 x 3.5-inch Integrated dual
two node 4x1 Gb+4x10Gb/ power supplies
canisters) 4x6 Gb with battery
backup
2076-324 (with 16 GB 8x8 Gb / 24 x 2.5-inch Integrated dual
two node 4x1 Gb+4x10Gb/ power supplies
canisters) 4x6 Gb with battery
backup
2076-212 (with N/A --/--/4x6 Gb 12 x 3.5-inch Integrated dual
two expansion power supplies
canisters)
2076-224 (with N/A --/ --/4x6 Gb 24 x 2.5-inch Integrated dual
two expansion power supplies
canisters)

Figure 1-3 shows the front view of the 2076-112, 212, and 312 enclosures.

Figure 1-3 IBM Storwize V7000 front view for 2076-112, 212, and 312 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 2076-124, 224, and 324 enclosures.

Figure 1-4 IBM Storwize V7000 front view for 2076-124, 224, and 324 enclosures

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).

1.3.2 IBM Storwize V7000 attributes

For a complete and updated list of IBM Storwize V7000 configuration limits and restrictions,
see the following address:

http://www-01.1ibm.com/support/docview.wss?uid=ssg151003902
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1.3.3 IBM Storwize V7000 functions

The following functions are available with IBM Storwize V7000:
» Thin provisioning (No license required)

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 (No license required)

Provides a single volume image to the attached host systems while maintaining pointers
to two copies of data in separate storage pools. Copies can be on separate disk storage
systems that are being virtualized. If one copy failing, IBM Storwize V7000 provides
continuous data access by redirecting I/O to the remaining copy. When the copy becomes
available, automatic resynchronization occurs.

» FlashCopy (included with the base IBM Storwize V7000 license)

Provides a volume level point-in-time copy function for any storage being virtualized by
IBM Storwize V7000. This function is designed to create copies for backup, parallel
processing, testing, and development, and have the copies available almost immediately.

IBM Storwize V7000 includes the following FlashCopy functions:

Full / Incremental copy

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

— Multitarget FlashCopy

IBM Storwize V7000 supports copying of up to 256 target volumes from a single source
volume. Each copy is managed by a unique mapping and, in general, each mapping
acts independently and is not affected by other mappings sharing the source volume.

— Cascaded FlashCopy

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

— Reverse FlashCopy

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 using thin-provisioned volumes and FlashCopy
together to help reduce disk space requirements when making copies. There are two
variations of this option:

* Space-efficient source and target with background copy
Copies only the allocated space.
* Space-efficient target with no background copy

Copies only the space used for changes between the source and target and is
generally referred to as “snapshots”.

This function may be used with multi-target, cascaded, and incremental FlashCopy.

Chapter 1. Overview of the IBM Storwize V7000 system 7



8

— 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.

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.

» Metro Mirror (licensed based on the number of enclosures and includes both Metro and

Global Mirror)

Provides a synchronous remote mirroring function up to approximately 300 km between
sites. As the host I/O only completes after the data is cached at both locations,
performance requirements might limit the practical distance. Metro Mirror is designed to
provide fully synchronized copies at both sites with zero data loss after the initial copy
is completed.

Metro Mirror can operate between multiple IBM Storwize V7000 systems.

Global Mirror (licensed based on capacity being mirrored and includes both Metro and
Global Mirror)

Provides long distance asynchronous remote mirroring function up to approximately
8,000 km between sites. With Global Mirror, the host I/O completes locally and the
changed data is sent to the remote site later. This function is designed to maintain a
consistent recoverable copy of data at the remote site, which lags behind the local site.

Global Mirror can operate between multiple IBM Storwize V7000 systems.
Data Migration (no charge for temporary usage)

IBM Storwize V7000 provides a data migration function that can be used to import external
storage systems into the IBM Storwize V7000 system.

It allows you to:

— Move volumes nondisruptively onto a newly installed storage system

— Move volumes to rebalance a changed workload

— Migrate data from other back-end storage to IBM Storwize V7000 managed storage
IBM System Storage Easy Tier® (no charge)

Provides a mechanism to seamlessly migrate hot spots to the most appropriate tier within
the IBM Storwize V7000 solution. This migration could be to internal drives within IBM
Storwize V7000 or to external storage systems that are virtualized by

IBM Storwize V7000.
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This function is shown in Figure 1-5.
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Figure 1-5 Easy Tier overview

1.3.4 IBM Storwize V7000 licensing

IBM Storwize V7000 might require the following licenses:

» Enclosure

» External Virtualization
» Remote Copy (Advanced Copy Services: Metro Mirror / Global Mirror)

Table 1-3 gives a summary of all the licenses that might be required.

Table 1-3 Licenses that might be required

License type Unit License number License required?
Enclosure Base+expansion 5639-VM1 Yes
Physical Enclosure
Number
External Virtualization | Physical Enclosure 5639-EV1 Optional
Number Of External
Storage
Remote Copy Physical Enclosure 5639-RM1 Optional
Number
FlashCopy N/A N/A No
Volume Mirroring N/A N/A No
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License type Unit License number License required?
Thin Provisioning N/A N/A No
Volume Migration N/A N/A No
Easy Tier N/A N/A No

Migration: If the Storwize V7000 is used as a general migration tool, then the appropriate
External Virtualization licenses must be ordered. The only exception is if you want to
migrate existing data from external storage to IBM Storwize V7000 internal storage; you
can temporarily configure your External Storage license for use within 45 days. For a
more-than-45-day migration requirement from external storage to IBM Storwize V7000
internal storage, the appropriate External Virtualization license must be ordered.

1.4 IBM Storwize V7000 hardware

The IBM Storwize V7000 solution is a modular storage system that is built on a common
enclosure (control enclosure and expansion enclosure) that is Storage Bridge Bay
(SBB) compliant.

SBB is a specification created by a non-profit working group that defines a mechanical and
electrical interface between a passive backplane drive array and the electronics packages
that give the array its “personality”.

Figure 1-6 shows an overview of the hardware components of the
IBM Storwize V7000 solution.
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Figure 1-6 IBM Storwize V7000 hardware components
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Figure 1-7 shows the controller rear view of models 112 and 124.

Figure 1-7 IBM Storwize V7000 controller rear view - models 112 and 124

There are two power supply slots, on the extreme left and extreme right, each taking up the
full 2EIA height. The left slot is power supply 1, the right slot is power supply 2. The power
supplies are inserted different ways up. Power supply 1 appears the correct way up, and
power supply 2 upside down.

There are two canister slots, one above the other, in the middle of the chassis. The top slot is
canister 1, the bottom slot canister 2. The canisters are inserted different ways up. Canister 1
appears the correct way up, and canister 2 upside down.

The new models, 312 and 324, look similar, but they have two 10 Gb Ethernet ports for use
with iISCSI, as shown in Figure 1-8.

Figure 1-8 IBM Storwize V7000 controller rear view - models 312 and 324

1.4.1 Control enclosure

IBM Storwize V7000 scalability:
All systems running Version 6.1.0.7 support is enabled for up to five enclosures.
For all systems running Version 6.1.0.7 or later, support is enabled for up to 10 enclosures.

For all systems running Version 6.2.0 or later with two controller enclosures, support is
enabled for up to 20 enclosures.

Any software upgrade is concurrent and does not affect any application downtime.

Each IBM Storwize V7000 system has one or two (optional) control enclosures that contain
two node canisters each, disk drives, and two power supplies. There are four models of the
control enclosure with two models providing 12 3.5-inch disk slots and the other two models
providing 24 2.5-inch disk slots. Two models (312 and 324) providing four 10Gb Ethernet
ports for use with iISCSI.

Within a control enclosure, each power supply unit (PSU) contains a battery. The battery is
designed to enable the IBM Storwize V7000 system to perform a memory dump of the cache
to internal disks in the event of both power inputs failing.
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PSUs: The power supply units for the control enclosure and expansion enclosure are
not interchangeable

The two nodes act as a single processing unit and form an I/O group that is attached to the
SAN fabric. The pair of nodes is responsible for serving I/O to a given 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 called I/O groups.

With the optional second controller, you have two 1/O groups.

One node is designated as the configuration node, but each node in the control enclosures
and in the 1/O groups holds a copy of the control enclosure state information.

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

Figure 1-9 shows a single node canister.

Figure 1-9 A single canister for controller models 112 or 124

There are four Fibre Channel ports on the left side of the canister. They are in a block of four
in two rows of two connectors. The ports are numbered 1 - 4, from left to right, top to bottom.
The ports operate at 2, 4, or 8 Gbps. Use of the ports is optional. There are two green LEDs
associated with each port: the speed LED and link activity LED.

There are two 10/ 100 / 1000 Mbps Ethernet ports side by side on the canister. They are
numbered 1 on the left and 2 on the right. Using port 1 is required; port 2 is optional. There
are two LEDs associated with each Ethernet port. The 2076 models 312 or 324 have four
additional 10 Gb Ethernet ports (two per canister) for use with iSCSI.

There are two USB 2.0 ports side by side on the canister. They are numbered 1 on the left
and 2 on the right. Use of the connectors is optional. The only defined usage is with USB
flash drives, which is described in Chapter 2, “Initial configuration” on page 35.

There are two 6 Gbps SAS ports side by side on the canister. They are numbered 1 on the left
and 2 on the right. These ports are used to connect to the optional expansion enclosures.
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1.4.2 Expansion enclosure

The optional expansion enclosure contains two expansion canisters, disk drives, and two
power supplies. There are two models of the control enclosure with one model providing
12 disk slots and the other providing 24 disk slots.

Figure 1-10 shows the expansion enclosure.

Figure 1-10 ExbénSIOn enclosure

The expansion enclosure power supplies are similar to the control enclosure but do not
contain the battery. There is a single power lead connector on the power supply unit. The
PSU has an IEC C14 socket and the mains connection cable has a C13 plug.

Each expansion canister provides two SAS interfaces that are used to connect to the control
enclosure and any optional expansion enclosures. The ports are numbered 1 on the left and 2
on the right. SAS port 1 is the IN port and SAS port 2 is the OUT port. There is also a symbol
printed above the SAS ports to identify whether it is an IN or an OUT port.

Use of the SAS connector 1 is mandatory, as the expansion enclosure must be attached to
either a control enclosure or another expansion enclosure. SAS connector 2 is optional, as it
is used to attach to additional expansion enclosures.

Each port connects four PHYs (ports of SAS drive). There is an LED associated with each
PHY in each port (eight LEDs in total). The LEDs are green and are next to the ports, and for
each port they are numbered 1 through 4. The LED indicates activity on the PHY.

Figure 1-11 shows an expansion canister.

Figure 1-11 A single expansion canister
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1.4.3 Disk drive types

IBM Storwize V7000 enclosures currently support SSD, SAS, and Nearline SAS drive types.
Each SAS drive has two ports (two PHYs) and I/0 can be issued down both
paths simultaneously.

Table 1-4 shows the IBM Storwize V7000 Disk Drive types that are available at the time
of writing.

Table 1-4 IBM Storwize V7000 Disk Drive types

Drive type Speed Size

2.5-inch form factor | Solid-state disk N/A 200, 300, and 400 GB
2.5-inch form factor | SAS 10,000 rpm 300,450, and 600 GB
2.5-inch form factor | SAS 15,000 rpm 146 and 300 GB
2.5-inch form factor | Nearline SAS 7,200 rpm 1TB

3.5-inch form factor | Nearline SAS 7,200 rpm 2and3TB

1.5 IBM Storwize V7000 components

The IBM Storwize V7000 is an entry / midrange virtualization RAID storage subsystem. It has
the following benefits:

» Brings enterprise technology to entry / midrange storage
» Specialty administrators are not required
» Easy client setup and service

» Ability to grow the system incrementally as storage capacity and performance
needs change

» Multiple storage tiers in a single system with nondisruptive migration between them
» Simple integration into the server environment

The IBM Storwize V7000 subsystem consists of a set of drive enclosures. Control enclosures
contain disk drives and two nodes (an I/O group), which are attached to the SAN fabric.
Expansion enclosures contain drives and are attached to control enclosures.

The simplest use of the IBM Storwize V7000 is as a traditional RAID subsystem. The internal
drives are configured into RAID arrays and virtual disks created from those arrays.

The IBM Storwize V7000 can also be used to virtualize other storage controllers, as
described in Chapter 9, “External storage virtualization” on page 333.

The IBM Storwize V7000 supports regular and solid-state drives and uses IBM System
Storage Easy Tier to automatically place volume hot spots on better-performing storage.

1.5.1 Hosts

A host system is a server that is connected to IBM Storwize V7000 through a Fibre Channel
connection or through an iSCSI connection.
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Hosts are defined to IBM Storwize V7000 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 either be iISCSI qualified names (IQNs) or extended unique identifiers
(EUIs).

1.5.2 Nodes

IBM Storwize V7000 can have two or four hardware components called nodes or node
canisters that provide the virtualization of internal and external volumes, and cache and copy
services (Remote Copy) functions. A clustered system consists of a one or two node pairs.

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.

1.5.3 1/O groups

Within IBM Storwize V7000, there are one or two pair of node canisters known as /0 groups.
The IBM Storwize V7000 supports four node canisters in the clustered system, which
provides two 1/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/O 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 (a maximum of 2048
volumes). However, both nodes also act as a failover node for its partner node within the 1/0
group, so a node takes over the 1/0 workload from its partner node, if required, with no impact
to the server’s application.

In a Storwize V7000 environment, using active-active architecture, the 1/0 handling for a
volume can be managed by both nodes of the 1/0 group. Therefore, it is mandatory for
servers that are connected through Fibre Channel connectors to use multipath device drivers
to be able to handle this capability.

The Storwize V7000 1/O groups are connected to the SAN so that all application servers
accessing volumes from the 1/O group have access to them. Up to 512 host server objects
can be defined in two I/O groups.

Important: The active / active architecture provides availability to process I/Os for both
controller nodes and 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 typical of an active / passive architecture.

1.5.4 Clustered system

A clustered system consists of one or two pairs of nodes. All configuration, monitoring, and
service tasks are performed at the system level and the configuration settings are replicated
across all node canisters in the clustered system. To facilitate these tasks, one or two
management IP addresses are set for the system.
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1.5.5 RAID
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There is a process 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 V7000 system configuration information.

System configuration backup: After backing up the system configuration, save the
backup data on your hard disk (or at the least outside of the SAN). If you are unable to
access the Storwize V7000, you do not have access to the backup data if it is on the SAN.

For the purposes of remote data mirroring, two or more clustered systems (IBM Storwize
V7000 systems or SAN Volume Controller systems starting from Version 6.3) must form a
partnership before creating relationships between mirrored volumes.

Important: Starting with IBM Storwize V7000 6.3, a new parameter has been introduced
named layer, it can be changed by running chsystem using the CLI only. The default is the
storage layer, and you must change it to replication if you need to set up a copy services
relationship between the IBM Storwize V7000 and the SAN Volume Controller.

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 a
new configuration node and the new configuration node takes over the system IP addresses.

The system can be configured using either the IBM Storwize V7000 management software,
the command-line interface (CLlI), or through an application that uses the IBM Storwize V7000
CIMOM (IBM Tivoli Storage Productivity Center). IBM Systems Director also provides flexible
server and storage management capability.

The Storwize V7000 setup contains a number of internal drive objects, but these drives
cannot be directly added to storage pools. The drives need to 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, and have different
restrictions regarding the number of members in the array.

IBM Storwize V7000 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.

The available RAID levels are:

» RAID 0 (striping, no redundancy)

RAID 1 (mirroring between two drives)

RAID 5 (striping, can survive one drive fault)
RAID 6 (striping, can survive two drive faults)

»
»
»
» RAID 10 (RAID 0 on top of RAID 1)
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RAID 0 arrays stripe data across the drives. The system supports RAID 0 arrays with just 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 to 16 drives.

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

1.5.6 Managed disks

A managed disk (MDisk) refers to the unit of storage that IBM Storwize V7000 virtualizes.
This unit could be a logical volume on an external storage array presented to the IBM
Storwize V7000 or a RAID array consisting of internal drives. The IBM Storwize V7000 can
then allocate these MDisks into various storage pools.

An MDisk is not visible to a host system on the storage area network, as it is internal or only
zoned to the IBM Storwize V7000 system.

An MDisk has four modes:

> Array

Array mode MDisks are constructed from drives using the RAID function. Array MDisks
are always associated with storage pools.

» Unmanaged

Unmanaged MDisks are not being used by the system. This situation might occur when an
MDisk is first imported into the system, for example.

» Managed

Managed MDisks are assigned to a storage pool and provide extents so that volumes can
use it.

» Image

Image MDisks are assigned directly to a volume with a one-to-one mapping of extents
between the MDisk and the volume. This situation is normally used when importing logical
volumes into the clustered system that already have data on them, which ensures that the
data is preserved as it is imported into the clustered system.
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1.5.7 Quorum disks

A quorum disk is a managed disk (MDisk) that contains a reserved area for use exclusively by
the system. In the Storwize V7000, internal drives can be considered as quorum candidates.
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 managed disk (MDisk). It allocates space from up to three different MDisks for
redundancy, although only one quorum disk is active.

If the environment has multiple storage systems, then to avoid the possibility of losing all of
the quorum disks because of a failure of a single storage system, you should allocate the
quorum disk on different storage systems. It is possible to manage the quorum disks by using
the CLI.

1.5.8 Storage pools

A storage pool is a collection of MDisks (up to 128) that are grouped together 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 are mapped to a host system.

Storwize V7000 object names: The names must begin with a letter, which cannot be
numeric. The name can be a maximum of 63 characters. Valid characters are uppercase
(A-Z), lowercase letters (a-z), digits (0 - 9), underscore (_), period (.), hyphen (-), and
space. The names must not begin or end with a space.

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 and only MDisks in unmanaged mode can
be added to the storage pool. When an MDisk is added to the storage pool, the mode
changes from unmanaged to managed and vice versa when you remove it.

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 up to 8 GB.

The extent size has a direct impact 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 1-5, and lists the
extent size and the corresponding maximum clustered system size.

Table 1-5 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)
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Extent size Maximum volume capacity for normal
volumes (GB)

512 65536 (64 TB)

1024 131072 (128 TB)

2048 262144 (256 TB)

4096 528288 (512 TB)

8192 1056576 (1,024 TB)

The effect of extent size on the maximum clustered system capacity is shown inTable 1-6.

Table 1-6 Extent size and effect on clustered system capacity

Extent size Maximum storage capacity of cluster
16 MB 64 TB
32 MB 128 TB
64 MB 256 TB
128 MB 512 TB
256 MB 1PB
512 MB 2PB
1024 MB 4 PB
2048 MB 8 PB
4096 MB 16 PB
8192 MB 32 PB

Use the same extent size for all storage pools in a clustered system, which is a prerequisite
for supporting volume migration between two storage pools. If the storage pool extent sizes
are not the same, you must use volume mirroring to copy volumes between storage pools, as
described in Chapter 7, “Storage pools” on page 223.

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

Default extent size: The GUI of IBM Storwize V7000 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.

Single-tiered storage pool
MDisks that are used in a single-tiered storage pool should have the following characteristics
to prevent performance and other problems:

» They should have the same hardware characteristics, for example, the same RAID type,
RAID array size, disk type, and disk revolutions per minute (rpms).
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» The disk subsystems providing the MDisks must have similar characteristics, for example,
maximum input/output operations per second (IOPS), response time, cache, and
throughput.

» Use MDisks of the same size, and ensure that the MDisks provide the same number of
extents. If this configuration is not feasible, you need to check the distribution of the
volumes’ extents in that storage pool.

Multitiered storage pool

A multitiered storage pool has a mix of MDisks with more than one type of disk tier attribute,
for example, a storage pool containing a mix of generic_hdd AND generic_ssd MDisks.

A multitiered storage pool contains MDisks with different characteristics as opposed to the
single-tiered storage pool. However, each tier should have MDisks of the same size and
MDisks that provide the same number of extents.

A multitiered storage pool is used to enable automatic migration of extents between disk tiers
using the IBM Storwize V7000 Easy Tier function, as described in Chapter 10, “Easy Tier” on
page 345.

Figure 1-12 shows these components.
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Figure 1-12 IBM Storwize V7000 virtualization components
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1.5.9 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 mapped to it by IBM Storwize V7000.
IBM Storwize V7000 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
impacting the host system.

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

access RAID arrays in a traditional storage environment.

There are three types of volumes:

» Striped

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

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

Figure 1-13 shows how a striped volume is allocated, assuming 10 extents are required,
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Figure 1-13 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 (Figure 1-14).
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Figure 1-14 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.

22 Implementing the IBM Storwize V7000 V6.3



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, which ensures that the data on
the MDisk is preserved as it is brought into the clustered system (Figure 1-15).
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Figure 1-15 Image mode volume

Some virtualization functions are not available for image mode volumes, so it is often useful
to migrate the volume into a new storage pool. After it is migrated, the MDisk becomes a
managed MDisk.

If you add an MDisk containing data to a storage pool, any data on the MDisk is lost. Ensure
that you create image mode volumes from MDisks that contain data before adding MDisks to
the storage pools.

1.5.10 Thin-provisioned volumes

Volumes can be configured to either be thin provisioned or fully allocated. A thin-provisioned
volume behaves with respect to 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 reported to IBM Storwize V7000 and to the
host servers.

The real capacity is used to store both 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, or it
can be used with FlashCopy. Thin-provisioned volumes can be used with the mirrored
volume feature as well.
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A thin-provisioned volume can be configured to aufoexpand, which causes IBM Storwize
V7000 to automatically expand the real capacity of a thin-provisioned volume as its real
capacity is used. 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 is initially 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 needs to
expand. A volume with a non-zero contingency capacity stays online until it has been
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% has
been specified, the warning is logged when 20% of the free capacity remains.

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

1.5.11 Mirrored volumes

24

IBM Storwize V7000 provides a function called volume mirroring, which enables a volume to
have two physical copies. Each volume copy can belong to a different storage pool and can
be on different physical storage systems, which provides a high-availability solution.

When a host system issues a write to a mirrored volume, IBM Storwize V7000 writes the data
to both copies. When a host system issues a read to a mirrored volume, IBM Storwize V7000
places it into the primary copy. If one of the mirrored volume copies is temporarily
unavailable, the IBM Storwize V7000 automatically uses the alternative copy without any
outage for the host system. When the mirrored volume copy is repaired, IBM Storwize V7000
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 new non-mirrored volume.

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

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

Using Storwize V7000 V6.3, you can change the time-out value, Tatency, which prioritizes
low host latency (default) or redundancy, which prioritizes redundancy (longer timeout)

Unmirrored volumes: An unmirrored volume can be migrated from one location to
another by adding a second copy to the wanted destination, waiting for the two copies to
synchronize, and then removing the original copy. This operation can be stopped at any
time.
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1.5.12 Easy Tier

Easy Tier is a performance function that automatically migrates or moves extents off a
volume to, or from, SSD storage to HDD storage. Easy Tier monitors the host I/O activity and
latency on the extent of all volumes with the Easy Tier function turned on in a multitiered
storage pool over a 24-hour period. It then creates an extent migration plan based on this
activity and then dynamically moves high activity or hot extents to a higher disk tier within the
storage pool. It also moves extents’ activity that has dropped off or cooled from the high tiered
MDisk back to lower tiered MDisk.

The Easy Tier function may be turned on or off at the storage pool and volume level.

It is possible to demonstrate the potential benefit of Easy Tier in your environment before
installing a solid-state disk. By turning on the Easy Tier function for a single level storage pool
and the Easy Tier Function for the volumes within that pool, Easy Tier creates a migration
report every 24 hours on the number of extents it would move if the pool was a multitiered
pool. Easy Tier statistics measurement is enabled.

Using Easy Tier might make it more appropriate to use smaller storage pool extent sizes.

The usage statistics file can be offloaded from IBM Storwize V7000 nodes and then an IBM
Storage Advisor Tool can be used to create a summary report.

Contact your IBM representative or IBM Business Partner for more information about the
Storage Advisor Tool. We describe Easy Tier in more detail in Chapter 10, “Easy Tier” on
page 345.

1.5.13 iSCSI

iISCSI is an alternative means of attaching hosts to the IBM Storwize V7000. All
communications with back-end storage subsystems, and with other IBM Storwize V7000s,
only occur through a Fibre Channel connection.

The iSCSI function is a software function that is provided by the IBM Storwize V7000 code,
not hardware.

In the simplest terms, iISCSI allows the transport of SCSI commands and data over a TCP/IP
network, 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.

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.
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The concepts of names and addresses have been carefully separated in iISCSI:

» 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 not only the iISCSI name of an iSCSI node, but also 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 iSCSI 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 V7000 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 adopted
for Internet nodes.

The iSCSI qualified name format is defined in RFC3720 and contains (in order)
these elements:

» The string “ign”.
» A date code specifying the year and month in which the organization registered the
domain or subdomain name 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 IBM Storwize V7000, the IQN for its iISCSI target is specified as:
ign.1986-03.com.ibm:2145.<clustername>.<nodename>

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

The IQNs can be abbreviated by using a descriptive name, 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. Remember, the IQN is an identifier, not an address.

Changing names: Before changing system or node names for an IBM Storwize V7000
clustered system that has servers connected to it using SCSI, be aware that because the
system and node name are part of the IQN for the IBM Storwize V7000, you can lose
access to your data by changing these names. The IBM Storwize V7000 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.
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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.

As soon as 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
carried out without the necessity to trace each request for passing separate flows. However,
separate transactions can be delivered through separate TCP connections within

one session.

For further details about configuring iSCSI, see Chapter 4, “Host configuration” on page 131.

1.6 Advanced copy services

IBM Storwize V7000 supports the following copy services:

» Synchronous Remote Copy
» Asynchronous Remote Copy
» FlashCopy

Starting with SAN Volume Controller V6.3, copy services functions are implemented within a
single IBM Storwize V7000 or between multiple IBM Storwize V7000s and SAN Volume
Controllers. The Copy Services layer sits above and operates independently of the function or
characteristics of the underlying disk subsystems used to provide storage resources to an
IBM Storwize V7000. Figure 1-16 shows an example of copy services with SAN Volume
Controllers and IBM Storwize V7000 (they must be at Version 6.3 or later). A new parameter
of the clustered system properties named 1ayer has been introduced, which can be changed
from storage (default) to replication if you need to make a new relationship between the
IBM Storwize V7000 and SAN Volume Controller systems. You can change it only using the
CLI command chsystem. In SAN Volume Controller systems, this parameter is fixed to
replication and cannot be changed.

Fartnership Fartnership

Replication layer

Storage layer

Volumes presented to SVC

Fartnership

Figure 1-16 Example of SAN Volume Controller and Storwize V7000 copy services relationship
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1.6.1 Synchronous / Asynchronous Remote Copy
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The general application of Remote Copy seeks to maintain two copies of data. Often, the two
copies are separated by distance, but not always.

The Remote Copy can be maintained in one of two modes: synchronous or asynchronous.

With the IBM Storwize V7000, Metro Mirror and Global Mirror are the IBM branded terms for
the functions that are synchronous Remote Copy and asynchronous Remote Copy.

Synchronous Remote Copy ensures that updates are committed at both the primary and the
secondary before the application considers the updates complete; therefore, the secondary is
fully up to date if it is needed in a failover. However, the application is fully exposed to the
latency and bandwidth limitations of the communication link to the secondary. In a truly
remote situation, this extra latency can have a significant adverse effect on application
performance.

Special configuration guidelines exist for SAN fabrics that are used for data replication. It is
necessary to consider the distance and available bandwidth of the intersite links (see
Chapter 11, “Copy services” on page 371).

A new function of Global Mirror designed for low bandwidth has been introduced in IBM
Storwize V7000 6.3. It uses change volumes associated with the primary and secondary
volumes. These volumes are used to record changes to the remote copy volume, the
FlashCopy relationship that exists between the secondary volume and the change volume,
and between the primary volume and the change volume. This function is called Global Mirror
cycling mode. Figure 1-17 shows an example of this function where you can see the
relationship between volumes and change volumes.

Host /O

Glaobal mirror relationship
across long-distance link

Change
volume

Change
volume

FlashCopy
mapping

FlashCopy
mapping

Figure 1-17 Global Mirror with change volumes

In asynchronous Remote Copy, the application acknowledges that the write is complete
before the write is committed at the secondary. Hence, on a failover, certain updates (data)
might be missing at the secondary. The application must have an external mechanism for
recovering the missing updates, if possible. This mechanism can involve user intervention.
Recovery on the secondary site involves starting the application on this recent “backup” and
then rolling forward or backward to the most recent commit point.

IBM Support for automation is provided by IBM Tivoli Storage Productivity Center for
Replication. The Tivoli documentation can also be accessed online at the IBM Tivoli Storage
Productivity Center Information Center at the following website:

http://publib.boulder.ibm.com/infocenter/tivihelp/v4rl/index.jsp
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1.6.2 FlashCopy

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 has started, the target volume has the contents
of the source volume as they existed at a single point in time. 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 (T0) 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.

IBM Storwize V7000 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, and 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 and without waiting for the original copy
operation to complete. IBM Storwize V7000 supports multiple targets and thus multiple
rollback points.

Most clients aim to integrate the FlashCopy feature for point in time copies and quick
recovery of their applications and databases. IBM Support is provided by Tivoli Storage
FlashCopy Manager, which is described at the following website:

http://www-01.1ibm.com/software/tivoli/products/storage-flashcopy-mgr/
You can read a detailed description about the FlashCopy copy services in Chapter 11, “Copy

services” on page 371.

1.6.3 Copy Services configuration limits

In Table 1-7, we describe the Copy Services configuration limits. For the most up-to-date list
of these limits, see the following website:

http://www-01.1ibm.com/support/docview.wss?uid=ssg151003702&myns=s028&mynp=familyin
d5402112&mync=E

Table 1-7 Copy Services configuration limits

Properties Maximum number Note

Remote Copy (Metro Mirrorand | 4096 This configuration can be any

Global Mirror) relationships per mix of Metro Mirror and Global

clustered system Mirror relationships.

Remote Copy relationships per | - No limit is imposed beyond the

consistency group Remote Copy relationships per
clustered system limit

Remote Copy consistency 256 -

groups per clustered system

Chapter 1. Overview of the IBM Storwize V7000 system 29


http://www-01.ibm.com/software/tivoli/products/storage-flashcopy-mgr/
http://www-01.ibm.com/support/docview.wss?uid=ssg1S1003702&myns=s028&mynp=familyind5402112&mync=E

Properties Maximum number Note

Total Metro Mirror and Global 1024 TB This limit is the total capacity for
Mirror volume capacity per 1/O all master and auxiliary

group volumes in the I/O group.
FlashCopy mappings per 4096 -

clustered system

FlashCopy targets per source 256 -

Cascaded Incremental 4 A volume can be the source of
FlashCopy maps up to four incremental
FlashCopy maps. If this number
of maps is exceeded, then the
FlashCopy behavior for that
cascade becomes
non-incremental.

FlashCopy mappings per 512 -
consistency group

FlashCopy consistency groups | 127 -
per clustered system

Total FlashCopy volume 1024 TB -
capacity per I/0O group

1.7 Management and support tools

The IBM Storwize V7000 system can be managed through the IBM Systems Storage
Productivity Center (SSPC) or by using the native management software that runs in the
hardware itself. The IBM System Storage Productivity Center (SSPC) is an integrated
hardware and software solution that provides a single point of entry for managing IBM
Storwize V7000 clustered systems, IBM System Storage DS8000 systems, and other
components of your data storage infrastructure.

SSPC simplifies storage management in the following ways:

» Centralizes the management of storage network resources with IBM storage
management software.

» Provides greater synergy between storage management software and IBM
storage devices.

» Reduces the number of servers that are required to manage your software infrastructure.
» Provides higher-level functions.

1.7.1 IBM Assist On-site and remote service
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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 either understand how to fix the problem yourself or allow the representative
to fix it for you.
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To use the IBM Assist On-site tool, the SSPC or master console must be able to access the
Internet. The following website provides further information about this tool:

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 SSPC or master console 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 can also use security features to restrict access by the IBM service representative.

Your IBM service representative can provide you with more detailed instructions for using
the tool.

1.7.2 Event notifications

IBM Storwize V7000 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 IBM Storwize V7000 detects is assigned a notification type of Error, Warning,
or Information. You can configure IBM Storwize V7000 to send each type of notification to
specific recipients.

1.7.3 SNMP traps

SNMP is a standard protocol for managing networks and exchanging messages. IBM
Storwize V7000 can send SNMP messages that notify personnel about an event. You can
use an SNMP manager to view the SNMP messages that IBM Storwize V7000 sends. You
can use the management GUI or the IBM Storwize V7000 command-line interface 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 IBM Storwize V7000.
This file can be used with SNMP messages from all versions of

IBM Storwize V7000 Software.

1.7.4 Syslog messages

The syslog protocol is a standard protocol for forwarding log messages from a sender to a
receiver on an IP network. The IP network can be either IPv4 or IPv6. IBM Storwize V7000
can send syslog messages that notify personnel about an event. IBM Storwize V7000 can
transmit syslog messages in either expanded or concise format. You can use a syslog
manager to view the syslog messages that IBM Storwize V7000 sends. IBM Storwize V7000
uses the User Datagram Protocol (UDP) to transmit the syslog message. You can use the
management GUI or the IBM Storwize V7000 command-line interface to configure and
modify your syslog settings.
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1.7.5 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 V7000 is within the
warranty period.

To send email, you must configure at least one SMTP server. You can specify as many as
five additional SMTP servers for backup purposes. The SMTP server must accept the
relaying of email from the IBM Storwize V7000 clustered system IP address. You can then
use the management GUI or the IBM Storwize V7000 command-line interface 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 using the management
GUI or the IBM Storwize V7000 command-line interface.

1.8 Useful Storwize V7000 websites
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The IBM Storwize V7000 Support page is at the following website
http://www.ibm.com/storage/support/storwize/v7000

The IBM Storwize V7000 home page is at the following website

http://www-03.ibm.com/systems/storage/news/center/storwize v7000/index.htm]

The IBM Storwize V7000 Supported hardware list is at the following website:
http://www-01.1ibm.com/support/docview.wss?uid=ssg151003908

The IBM Storwize V7000 Configuration Limit and Restrictions are at the following website:
http://www-01.ibm.com/support/docview.wss?uid=ssg151003902

The IBM Storwize V7000 Online documentation is at the following website:
http://www-947.ibm.com/support/entry/portal/Documentation/Hardware/System Storage/
Disk_systems/Mid-range disk_systems/IBM Storwize V7000 %282076%29

The IBM Storwize V7000 Online Information Center is at the following website:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp

You can see IBM Redbooks publications about IBM Storwize V7000 at the following website:

http://www.redbooks.ibm.com/cgi-bin/searchsite.cgi?query=v7000
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1.8.1 IBM Storwize V7000 learning videos on YouTube

Some interesting videos are available on YouTube that describe the IBM Storwize V7000 GUI
and are available at the URLs shown in Table 1-8.

Table 1-8 Videos available on YouTube

Description of the video Link WEB

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

IBM Storwize V7000 Introduction to Remote http://www.youtube.com/watch?v=koFYm--gnEc
Copy 1
IBM Storwize V7000 Introduction to Remote http://www.youtube.com/watch?v=kMOFFS3NYas
Copy 2

IBM Storwize V7000 Rapid Application Storage http://www.youtube.com/watch?v=1zgE1jRVDSc
Solution - Tivoli Storage FlashCopy Manager

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)
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Initial configuration

This chapter provides a description of the IBM Storwize V7000 initial configuration steps.

In this chapter, we describe the following topics:

Planning for IBM Storwize V7000 installation

First time setup

Initial configuration steps

Call Home, email event alert, and inventory settings

vyvyyy

© Copyright IBM Corp. 2011, 2012. All rights reserved.

35



2.1 Hardware installation planning
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Proper planning before the actual physical installation of the hardware is required. Here is a
checklist of requirements to use to plan your installation:

O

O

Install the hardware as described in IBM Storwize V7000 Quick Installation Guide Version
6.3.0, GC27-2290.

For information about planning the IBM Storwize V7000 environment, see the
following address:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp?topic=/com.ibm.s
torwize.v7000.doc/svc_installplan_22qgvs.html

An appropriate 19-inch rack with 2 - 20U of space should be available depending on the
number of enclosures to install. Each enclosure measures 2U and one control enclosure
with up to nine expansion enclosures constitutes an IBM Storwize V7000 system.

There should be redundant power outlets in the rack for each of the two power cords
included per enclosure. 2 - 20 outlets are required depending on the number of enclosures
to install. The power cords conform to the IEC320 C13/C14 standards.

A minimum of four Fibre Channel ports attached to the fabric are required, but it is a best
practice to use eight 2-, 4-, or 8- Gbps Fibre Channel ports.

FC ports: FC ports are required only if FC hosts or remote mirroring are used. You can
use the Storwize V7000 with Ethernet-only cabling for iISCSI hosts.

You should have eight 2-, 4-, or 8- Gbps compatible Fibre Channel cable drops.

You should have a minimum of two Ethernet ports on the LAN, with four preferred for
additional configuration access redundancy or iSCSI host access.

You should have a minimum of two Ethernet cable drops, with four preferred for additional
configuration access redundancy or iSCSI host access. Ethernet port one on each node
canister must be connected to the LAN with port two being optional.

Ports: Port 1 on each node canister must be connected to the same physical LAN or be
configured in the same VLAN and be on the same subnet or set of subnets.

Verify that the default IP address configured on Ethernet port 1 on each of the node
canisters, 192.168.70.121 on node one and 192.168.70.122 on node 2, do not conflict
with existing IP addresses on the LAN. The default mask used with these IP addresses is
255.255.255.0 and the default gateway address used is 192.168.70.1.

You should have a minimum of three IPv4 or IPv6 IP addresses for system configuration.
One is for the clustered system and is what the administrator uses for management, and
one for each node canister for service access as needed.

IP addresses: A fourth IP address should be used for backup configuration access.
This additional IP address allows a second system |IP address to be configured on port
2 of either node canister, which the storage administrator can also use for management
of the IBM Storwize V7000 system.

A minimum of one and up to four IPv4 or IPv6 addresses are needed if iSCSI attached
hosts access volumes from the IBM Storwize V7000.
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O Two 1-, 3-, or 6-meter SAS cables per expansion enclosure are required. The length of the
cables depends on the physical rack location they are installed in relative to the control
enclosure or other expansion enclosures. Locate the control enclosure so that four
enclosures can be located above it and five enclosures below, as shown in Figure 2-1
(which shows the full racking and cabling scheme).

Cabling

Green lines represent SAS Chain 2

Blue lines represent SAS Chain 1
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Figure 2-1 Racking and cabling diagram
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Disk drives: The disk drives included with the control enclosure, model 2076-224 or
2076-212, are part of SAS chain number two. Therefore, only four additional expansion
enclosures can be connected to this chain. SAS chain number one supports the
addition of up to five expansion enclosures. The first expansion enclosure should be
connected to SAS chain number one so both chains are used and the full bandwidth of
the system is used.

2.2 SAN configuration planning

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 V7000.
The IBM Storwize V7000 ports themselves are evenly split between the two fabrics to provide
redundancy in the event one of the fabrics goes offline (either planned or unplanned).

After the IBM Storwize V7000, hosts, and optional external storage systems are connected to
the SAN fabrics, zoning needs to be implemented.

In each fabric, create a zone with just the four IBM Storwize V7000 WWPNSs, two from each
node canister. If there is an external storage system to be virtualized, then in each fabric,
create a zone with the four IBM Storwize V7000 WWPNSs, two from each node canister, along
with up to a maximum of eight WWPNs from the external storage system. Assuming every
host has a Fibre Channel connection to each fabric, then in each fabric, create a zone with
the host WWPN and one WWPN from each node canister in the IBM Storwize V7000 system.

Maximum ports or WWPNSs: IBM Storwize V7000 supports a maximum of 16 ports or
WWPNSs from a given external storage system that is virtualized.
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Figure 2-2 shows how to cable devices to the SAN. See this example as we describe
the zoning.

| A E B |
SAN Fabric A SAN Fabric B

IBM Storwize V7000

Figure 2-2 SAN cabling and zoning diagram

Create a host/ IBM Storwize V7000 zone for each server to which volumes are mapped to
from the clustered system. For example:

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

vyvyyy

Verify that the SAN switches or directors that the IBM Storwize V7000 connects to meet the
following requirements (see http://www.ibm.com/storage/support/Storwize/V7000 for more
information):

» Switches or directors are at the firmware levels supported by the IBM Storwize V7000.

» IBM Storwize V7000 port login maximums listed in restriction document must not
be exceeded.

Connectivity issues: If you have any connectivity issues between IBM Storwize
V7000 ports and Brocade SAN Switches or Directors at 8 Gbps, see
http://www-01.1ibm.com/support/docview.wss?rs=591&uid=ssg151003699 for the
correct setting of the fillword port config parameter in the Brocade operating system.
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2.3 LAN configuration planning

There are two Ethernet ports per node canister available for connection to the LAN on an IBM
Storwize V7000 system. Port 1 on each node canister must be connected to the LAN to
provide access for the management of the clustered system and service access. Optionally,
port 2 on each node canister can be connected to the LAN to provide redundant management
access. In addition, all four ports can also be configured for access to IBM Storwize V7000
volumes by iSCSI hosts.

Configuring IP addresses: There is no issue with configuring multiple IPv4 or IPv6
addresses on a given Ethernet port or using the same Ethernet port for management and
iISCSI access. However, you cannot use the same IP address for both management and
iISCSI host use.

Figure 2-3 shows a possible IP configuration of the Ethernet ports on the
IBM Storwize V7000 system.

Storwize V7000 Node Canister 1

IPv4/6 management address

Storwize V7000 Node Canister 2

IPv4/6 service address
IPv4/6 service address IPv4/6iSCS|laddress

IPv4/6iSCSladdress

IPv4/6iSCS| address

IPv4/6 management address
IPv4/6iSCSladdress

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

IP management addresses: The IP management address shown on node canister 1 is an
example of the configuration node; in case of failover, these addresses transfer to node
canister 2 and 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).

2.3.1 Management IP address considerations
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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 V7000 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,
either planned or unplanned, the management IP address fails over to the other node’s
Ethernet port 1.

For additional clustered system management redundancy, you should connect Ethernet port
2 on each of the node canisters to the LAN, which 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 available for configuration of the one or
two management IP addresses. These IP addresses are for the clustered system itself and
therefore only associated with one node, which is then considered the configuration node.

Management IP Addresses

< Management IP Click on a port to configure the system's management IP address. If you change management IP
Addresses addresses, you might be required to log in again.
@ Y A system uses the same management IP addresses for all contral enclosures.

Service IP Addresses

iSCSI

Lmm -,
- Fibre Ethernet Port 1 {(Primary)

1P Address [10.18.228.201 |
Subnet Mask | 255.255.255.0

Gateway 10.,15.225.1

||:| Show IPvE | [ ox | Cancel |

Figure 2-4 Ethernet ports available for configuration

2.3.2 Service IP address considerations

The Ethernet port 1 on each node canister is used for system management, and also used for
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 actions.

By default, the service IP address on node canister 1 is 192.168.70.121 and 192.168.70.122
on node canister 2. The default mask is 255.255.255.0 and the default gateway address is
192.168.70.1.

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

Management IP Addresses

‘L Management IP Click on a port to configure the system's management IP address. If you change management IP
Addresses addresses, you might be required to log in again.
.\; @ 9 . A system uses the same management IP addresses for all control enclosures.

Service IP Addresses

iSCSI

lm@
~aG Fibre Ethernet Port 1 (Primary)

IP Address [1L0.18.228.201 |
Subnet Mask | 255,255,255.0

Gateway 10.15.225.1

||:| Show IPvE | [ ok | Cancel |

Figure 2-5 Service IP addresses available for configuration
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2.4 Host configuration planning

Hosts should have two Fibre Channel connections for redundancy, but IBM Storwize V7000
supports hosts with a single HBA port connection. However, if that HBA or its link to the SAN
fabric or the fabric itself fails, then the host loses access to its volumes. Even with just a
single connection to the SAN, the host has multiple paths to the IBM Storwize V7000
volumes, because that single connection must be zoned with at least one Fibre Channel port
per node. Therefore, a multipath driver is required.

SAN Boot with IBM Storwize V7000 is supported. The requirements are listed on the IBM
Storwize V7000 support matrix and configuration instructions are provided in the IBM
Storwize V7000 Host Attachment Guide, which can be found at the following address:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp?topic=/com.ibm.stor
wize.v7000.doc/svc_over ldcur0.htm]

Verify that the hosts that access volumes from the IBM Storwize V7000 meet the
requirements found at the following website:
http://www.ibm.com/storage/support/storwize/v7000

Keep the following items under consideration:
» Host operating systems are at the levels supported by the IBM Storwize V7000.

» HBA BIOS, device drivers, and firmware, along with the multipathing drivers, are at the
levels supported by IBM Storwize V7000.

» 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.

For more details, see Chapter 4, “Host configuration” on page 131.

2.5 Miscellaneous configuration planning

During the initial setup of the IBM Storwize V7000 system, the installation wizard asks for
various information that you should have available during the installation process. If you do
not have this information or choose not to configure some of the items at this time, you can
configure them later through the GUI.

Here is a checklist of information to gather before performing the initial setup. The date and
time can be manually entered, but to keep the clock synchronized, use a network time
protocol (NTP) service.

O Document the current LAN NTP server IP address used for synchronization of devices.

If external storage systems are used by IBM Storwize V7000, then a license must be
purchased to cover the number of enclosures to be virtualized.

O Document the number of external physical enclosures that are virtualized under the IBM
Storwize V7000.
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O Document the total number of physical enclosures, including both the internal and external
virtualized enclosures for the Global Mirror and Metro Mirror features. You must have
enough Global Mirror and Metro Mirror licenses for all the enclosures attached to the
system, regardless of the amount of Global Mirror and Metro Mirror capacity you intend
to use.

The Easy Tier function is included with the IBM Storwize V7000 system and is not a
purchased feature. If the system has solid-state drives, and this capability is used to optimize
the usage of the SSD drives, then this function is enabled.

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.

Email address of the storage administrator for IBM to contact if necessary.

Phone number of the storage administrator for IBM to contact if necessary.

O oo

Physical location of the IBM Storwize V7000 system for IBM service (for example, Building
22, first floor).

SMTP or email server address to direct alerts to and from the IBM Storwize V7000.

O

For the Call Home service to work, the IBM Storwize V7000 system must have access to
an SMTP server on the LAN that can forward emails to the default IBM service address
callhome0Q@de.ibm.com.

O Email address of local administrators needing to 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 V7000 initial configuration, you might want to add additional users who
can manage the system. You can create as many users as you need, but currently there are
only four roles generally configured for users:

v

Security Admin
Administrator
Copyoperator
Monitor

vYyy

The Security Admin role allows the user to perform any function on the IBM Storwize V7000.

The administrator role allows the user to perform any function on the IBM Storwize V7000
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 copyoperator role allows the user to view anything in the system, but the user can only
configure and manage copy functions that include the replication functions of Metro and
Global Mirror and the FlashCopy capabilities.

The monitor role can view object and system configuration, but cannot configure, manage, or
modify any system resource.
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The only other role available is the service role, which is used if you create a user ID for the
IBM service representative. This role allows IBM service personnel to 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 include disks that have been excluded.

2.6 System management

The graphical user interface (GUI) is used to configure, manage, and troubleshoot the IBM
Storwize V7000 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.

Finally, it offers advanced functions, such as FlashCopy, Volume Mirroring, and Remote
Mirroring. A command-line interface (CLI) for the IBM Storwize V7000 system is available
as well.

This section briefly describes the system management using GUI and CLI.

2.6.1 Graphical user interface (GUI)

44

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 Recommended Software
Level document at the following website:

http://www.ibm.com/storage/support/storwize/v7000

Open your web browser on a workstation and point it to the IBM Storwize V7000 system
management address (this address is defined in 2.7, “First-time setup” on page 46).
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After the initial configuration described in 2.8, “Initial configuration” on page 54 is completed,
the IBM Storwize V7000 Welcome window opens (Figure 2-6).

= S — -

IBM Storwize ¥7000 - o ~__ Welcome, superuse 3 isers online} Legal | Logout | Help

ITSO-Storwize-¥7000-2 > Home > Overview ¥

| "~ Suggested Tasks |

o y

24 Internal 0 Fibre Channel
Dirives Li’ | Haosts
L
~ 3 MDisks 1 Faool 0 Volumes
‘ '
._J
0 External 0 iSCSI Hosts

Storage Systems

". Overview

@ watch e-Learning: Overview

Coelnshad

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.

¥ ¥isit the Information Center

( Allocated: 0 bytes 5.4 TB (0%) ) 2} Running Tasks (1) 2 “
Figure 2-6 IBM Storwize V7000 Welcome window

2.6.2 Command-line interface

The command-line interface (CLI) is a flexible tool for system management and uses the SSH
protocol. A public / private SSH key pair is optional for SSH access. Appendix A, “CLI setup
and SAN Boot” on page 569 describes how to set up SSH access for Windows or UNIX
systems. The storage system can be managed using the CLI (Example 2-1).

Example 2-1 System management using the command-line interface (CLI)

IBM_2076:1TSO-Storwize-V7000-2:admin>1suser

id name password ssh_key remote usergrp_id usergrp_name
0 superuser yes no no 0 SecurityAdmin
1 massimo yes yes no 0 SecurityAdmin
2 mark yes no no 2 CopyOperator
3 christian yes no no 3 Service

4  torben yes no no 1 Administrator
5 alejandro yes no no 1 Administrator
6 jon yes no no 4 Monitor
IBM_2076:1TSO-Storwize-V7000-2:admin>
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Commands: Starting with IBM Storwize V7000 6.3, the svctask and svcinfo command
prefixes are no longer necessary when issuing a command. If you have existing scripts
that use those prefixes, they continue to function. You do not need to change the scripts.

Another important change is that you can use 1ssystem command instead of svcinfo
Iscluster or chsytem instead of svctask chcluster. The old commands are maintained
for compatibility purposes with any previously written scripts.

The initial IBM Storwize V7000 system setup should be done using the graphical tools we
describe in 2.7, “First-time setup” on page 46.

2.7 First-time setup

This section describes how to perform a first-time IBM Storwize V7000 system setup.

IBM Storwize V7000 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 V7000 starts the initial setup as soon as you plug in the USB key with the
newly created file in to the storage system.

USB key: If you are unable to find the official USB key supplied with the IBM Storwize
V7000, you can use any USB key you have and download and copy the initTool.exe
application from the IBM Storwize V7000 Support website at the following address:

http://www.ibm.com/storage/support/Storwize/V7000

The USB key contains the initTool.exe file (Figure 2-7).

Mame = | Date modified | Tvpe Size

@ InitTool 20/2011 10:27 AM Application 552 KB

Figure 2-7 InitTool program in the USB key
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To complete the initial setup using the USB key, complete the following steps:

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 Initialize a new system using the

USB Key and click Next (Figure 2-8).

IBM Storwize V7000 Initialization Tool

If you are setting up your system for the first time:

(® Initialize a new system using the USB key

If you are unable to access your system:

(" Resetthe superuser password

(" Setthe service assistantIP address

Mote: You must have physical access to the Storwize V7000 system to complete
initialization. You are required to insertthe USB key into the system.

< Back

Mext =

Cancel

Figure 2-8 Initialization application - Welcome window
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2. Enter the IPV4 or IPV6 address, subnet mask, and network gateway address and click
Next (Figure 2-9).

1IBM Storwize ¥ 7000 Initialization Tool

Initialize a New System

Specify a valid IP addrezs for the systemn.

* |Pvd ™ IPv
IP Address 10 |18 [228 [200)
Subnet Mask 255 [255 [255 [0
G ateway 10 18 [z28 [1

< Back Mext » Cancel

Figure 2-9 Initialization application - Network configuration
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3. Click Finish (Figure 2-10).

IBM Storwize V7000 Initialization Tool 125

Transfer Information to System

Click Finish then sject the USB key and insert it into any USE port on the
control enclosure of your system.

Afterthe LUSE key indicator light stops flashing, remave the USE key from the
gystem, and insert it into your Windows computer to continue setting up your

system.

Finish

Figure 2-10 Initialization application - Finalizing the initial setup

The application creates a file called satask.txt on the USB key (Figure 2-11).

Mame = | [rate modified | Type | Size
@ IritToal 9/20/2011 10:27 AWM Application 552 KB
E| satask_result af20f2011 413 PM Firefox Document S KB

Figure 2-11 The satask.txt file created during the InitTool procedure

The contents of this file is similar to the following command:
satask mkcluster -clusterip 10.18.228.201 -gw 10.18.228.1 -mask 255.255.255.0

4. Unplug the USB key from your Windows system and plug it into the IBM Storwize V7000
USB connector slot and the storage system will automatically:

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 called satask_result.html (Figure 2-12).

Mame “ Date modified | Type | Size
) 1nitTool 9/20/2011 10:27 M Application 552 KB
E| satask_resulk fz0fz011 213 PM Firefox Document SKE

Figure 2-12 satask_result.html file created during the InitTool procedure
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Clustered system creation: While the clustered system is being created, the
amber fault LED on the node canister flashes. When the amber fault LED stops
flashing, remove the USB key from IBM Storwize V7000 and insert it in your system
to check the results.

After this task has completed successfully, the initial setup is done. The IBM Storwize V7000
is available for further configuration changes 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 V7000 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.

A sample of the contents of the satask_result.html file is shown in Example 2-2.

Example 2-2 satask_result.html file contents

Service Command Results
satask mkcluster -clusterip 10.18.228.201 -gw 10.18.228.1 -mask 255.255.255.0

Tue Sep 20 10:51:57 PDT 2011

System Status
sainfo 1sservicenodes

panel_name cluster_id cluster_name node_id node_name relation
node_status error_data

78G0O0RJ-1 00000200A0A006B2 Cluster_10.18.228.201 1 nodel Tocal
Active

sainfo 1sservicestatus

panel_name 78GO0RJ-1
cluster_id 00000200a0a006b2
cluster_name Cluster_10.18.228.201
cluster_status Active
cluster_ip_count 2
cluster_port 1

cluster_ip 10.18.228.201
cluster_gw 10.18.228.1
cluster_mask 255.255.255.0
cluster_ip_6

cluster_gw_6
cluster_prefix_6
cluster_port 2

cluster_ip
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cluster_gw

cluster_mask

cluster_ip_6

cluster_gw_6
cluster_prefix_6

node_id 1

node_name nodel
node_status Active
config_node Yes

hardware 100
service_IP_address
service_gateway
service_subnet_mask
service_IP_address_6
service_gateway_6
service_prefix_6
node_sw_version 6.3.0.0
node_sw_build 54.0.1109090000
cluster_sw_build 54.0.1109090000
node_error_count 1
error_code 835

error_data

error_code

error_data

error_code

error_data

error_code

error_data

error_code

error_data

fc_ports 4

port_id 1

port_status Active
port_speed 2Gb

port_WWPN 50050768021005a8
SFP_type Short-wave
port_id 2

port_status Active
port_speed 4Gb

port_WWPN 50050768022005a8
SFP_type Short-wave
port_id 3

port_status Inactive
port_speed N/A

port_WWPN 50050768023005a8
SFP_type Short-wave
port_id 4

port_status Inactive
port_speed N/A

port_WWPN 50050768024005a8
SFP_type Short-wave
ethernet_ports 2
ethernet_port_id 1
port_status Link Online
port_speed 1Gb/s - Full
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MAC e4:1f:13:74:09:fb
ethernet_port_id 2

port_status Not Configured
port_speed

MAC e4:1f:13:74:09:fa
ethernet_port_id 3

port_status

port_speed

MAC

ethernet_port_id 4

port_status

port_speed

MAC

product_mtm 2076-124
product_serial 78GOORJ
time_to_charge 0

battery charging 100

dump_name 78GO0RJ-1

node_WWNN

disk_WWNN_suffix

panel WWNN_suffix
UPS_serial_number

UPS_status

enclosure_WWNN_1 50050768020005a8
enclosure_WWNN_2 50050768020005a9
node_part_identity 11585Y5849YG50CG09827P
node_FRU_part 85Y5899
enclosure_identity 11585Y5963YG50CGOAN7AQ
PSU_count 2

PSU_id 1

PSU_status active

PSU_id 2

PSU_status active

Battery count 2

Battery id 1

Battery status active

Battery id 2

Battery status active
node_Tocation_copy 1
node_product_mtm_copy 2076-124
node_product_serial_copy 78GO0RJ
node_WWNN_1_copy 50050768020005a8
node_WWNN_2_copy 50050768020005a9
latest_cluster_id 200a0a006b2
next_cluster_id 200a0c006b2
console_IP 10.18.228.201:443
has_nas_key no

sainfo 1sservicerecommendation

service_action
Follow troubleshooting procedures to fix hardware.

sainfo 1shardware
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panel_name 78GO0RJ-1
node_id 1

node_name nodel
node_status Active
hardware 100
actual_different no
actual_valid yes
memory_configured 8
memory_actual 8
memory_valid yes
cpu_count 1
cpu_socket 1

cpu_configured 4 core Intel(R) Xeon(R) CPU C3539 @ 2.13GHz
cpu_actual 4 core Intel(R) Xeon(R) CPU C3539 @ 2.13GHz

cpu_valid yes

cpu_socket

cpu_configured

cpu_actual

cpu_valid

adapter_count 5

adapter_location 0

adapter_configured Four port 8Gb/s FC adapter
adapter_actual Four port 8Gb/s FC adapter
adapter_valid yes

adapter_location 0

adapter_configured 1Gb/s Ethernet adapter
adapter_actual 1Gb/s Ethernet adapter
adapter_valid yes

adapter_location 0

adapter_configured 1Gb/s Ethernet adapter
adapter_actual 1Gb/s Ethernet adapter
adapter_valid yes

adapter_location 0

adapter_configured High Speed SAS adapter
adapter_actual High Speed SAS adapter
adapter_valid yes

adapter_location 0

adapter_configured Midplane bus adapter
adapter_actual Midplane bus adapter
adapter_valid yes

adapter_Tocation

adapter_configured

adapter_actual

adapter_valid
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2.8 Initial configuration

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

» Initial storage configuration using the setup wizard

Complete the following steps:

1. Start the configuration wizard using a web browser on a workstation and point it to the
system management IP address defined in 2.7, “First-time setup” on page 46. Type in the
default superuser password <passwOrd> (where 0 = zero) (Figure 2-13).

IBM" Storwize™ V7000

Enter the superuser password;

Continug

Welcome

wWelcome to IBM Storwize w7000 system, This wizard guides you through the initial
configuration.

Learn More

P wWisit the Information Center

@ iew an e-Learning overview

Figure 2-13 Setup wizard - Login window
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2. Read and accept the license agreement (Figure 2-14).

License Agreement (Step 1 of 6)

Read the license agreement carefully.

License IBM Notices Java Notices Non-IBM Licenses Additional Licenses and Notices
International Program License Agreement ﬂ
Part 1 - General Terms

EY DOWNLOADING, INSTALLING, COPYING, ACCEZ3ING, CLICEING ON AN "ACCEPT" EUTTOMN, OR OTHERWIZE USING THE
PROGRAM, LICENZEE AGREEZ TO THE TERM2 OF THIZ AGREEMENT. IF YOTT ARE ACCEPTING THESE TERMZ ON EEHALF OF
LICENSEE, YOU REPREZSENT AND WARRANT THAT ¥0OU HAVE FULL AUTHORITY TO EIND LICENZEE TO THESE TERME. IF
TOUT DO NOT AGREE TO THESE TERME,

- D0 HOT DOWMLOAD, INZ3TALL, COPY, ACCESS, CLICE ON AM “"ACCEPT" BUTTOM, OR USE THE PROGRAM; AND

- PROMPTLY DRETURN THE UNUSED MEDIA, DOCUMENTATION, AND PROOF OF ENTITLEMENT TO THE PARTY FROM WHOM IT
Wiz OBTAIMNED FOR A REFUND OF THE AMOUNT PAID. IF THE PROGRAM WAS DOWNLOADED, DESTROY ALL COPIES OF THE

DROGRATI.

1. Definitions

"huthorized Use" - the specified lewvel at which Licensee is authorized to execute or run the Program.
That lewvel may be measured by number of users, millions of service units ("M3Us"), Processor Value

Tnits ("PWT="), or other level of use specified by IEM.

"IEM" - International Business Machines Corporation or one of its subsidiaries.
vI

I agree with the terrs in the license agreerment.

I do not agree with the terms in the license agreement.,

Mext =

Figure 2-14 Setup wizard - License Agreement

3. Set up the system name, current date, and time (Figure 2-15).

Name, Date, and Time (Step 2 of 6)

System Name

IBM-Storwize-¥7000-2]

Time Zone

(GMT-5:00) US Pacific Time

Set Date and Time

Date 9/20/2011

12-Hour 24-Hour

Time
10:46 PM

Set NTP Server IP Address

Mext =

Figure 2-15 Setup wizard - Set name, date, and time

4. Optionally, you can type in advanced licenses for virtualization of external storage devices

and a Remote Copy limit, as applicable. The virtualization license for all local devices is
already included in the system and must not be added here.
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Figure 2-16 shows an example of how to add a license for external storage, Remote Copy,
and Real Time Compression.

System License (Step 3 of 6)

The enclosure license already includes virtualization of internal Serial Attached SCSI {SAS)
drives on your IBM Storwize w7000 system, You can use this panel to set any additional
options, If you are sharing the total authorized capacities across multiple clusters, enter
only the capacities you wish to use on this system. The sum of the capacities across all
systems must not exceed your authorized capacities.

Set License Options

External Virtualization Lirnit

1 enclosures

Remote-Copy Limit

1 enclosures

Real-time Compression Limit

1| enclosures

Mext =

Figure 2-16 Setup wizard - License setting

2.8.1 Configure 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 if replacements parts are required.

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

» callhomel@de.ibm.com: USA, Canada, Latin America, and Caribbean Islands

» callhomeO@de. ibm.com: All other countries/regions

To configure the Call Home and email alert event notification in IBM Storwize V7000,
complete the following steps.

1. Click Configure Email Event Notification (Figure 2-17) to start the email
configuration wizard.

Configure Support Notifications (Step 4 of 6)

To ensure your system continues to run smoothly you can enable email event notifications.

Email event notifications send messages about error, warning, or informational events and inventory reports to an
email address of local or remote support personnel. Ensure that all the information is valid, otherwise email notification
will be disabled,

Configure Email Event Motifications

(@ Watch e-learning: Configure Support Motifications

Mext =

Figure 2-17 Setup wizard option email and event configuration
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2. Define the sending email account (Figure 2-18).

Define Company Contact

Support personnel can contact this person to assist with problem resolution. Ensure that all
contact information is valid.

~— Email Contact

* Contact Name * Email Reply Address

[jUE ][ioe@us.ibm.com ]

* Machine Location * Phone (primary)

|| 408-999/9993 I

Phone {alternate)

[San Jose

* Required

Figure 2-18 Email and event configuration - Setting contact information

3. Configure the email server (Figure 2-19).

Configure Email Servers and Inventory Reporting

Configure at least one email server that is used by your site and optionally enable inventory
reparting. Inventory reports allow IBM service personnel to proactively notify you of any known
issues with your system. Ensure that the email servers are valid,

— Email Servers

IP Address

Server Port

[10.10.10.10

|25

[+ X

[ 11.11.11.11

|25

[+ R

— Inventory Service

Enable inventory reporting

Reporting Interval: days

Figure 2-19 Email and event configuration - Email server definition
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4. Type in the receiving email address for local users and for support and select the
appropriate message type for each user (Figure 2-20).

Configure Support Notifications

Configure the IBM support address to notify IBM service personnel of events on your system,.

Support User

Event Motifications
Email Address Error Wi arning Info Inventory
callhormel@de.ibrm.com ]

Figure 2-20 Email and event configuration - Setting email address and event level for Call Home

5. Click Next to verify the email configuration and click Finish (Figure 2-21).

Summary

Email notifications will be enabled with the following settings:

Email Contact

Contact Mame joe
Email Reply Address ioe@us .ibrn.com
Machine Location San Jose
Phone (primary) 40§-999/9399
Email Servers
Mew Items
IP Address Server Port
10.10.10.10 25
11.11.11.11 25

Support User

Mew Items
Event Notifications
User Type Email Address Error ¥arning Info Inventory
Support callhomel@de.ibm.com on Off Off on

The inventory email service will be enabled with a reporting interval of 7 days,

Figure 2-21 Email and event configuration - Verify email addresses and finish the configuration
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6. The Email Event Notification setup is successfully done. The setup wizard shows the new
email configuration. You can modify the settings, discard them, or continue with the
configuration by clicking Next (Figure 2-22).

Configure Support Notifications (Step 4 of 6)

(@) Watch e-learning: Configure Suppor? Motifications

Email notifications will be enabled with the following settings:

Edit Discard Email Event notification configuration

Email Contact

Contact Name joe
Email Reply Address ioe@us.ibm.com
Machine Location San Jose
Phone {primary) 405-9993,/9999
Email Servers
Mew Items
IP Address Server Port
10.10.10.10 25
11.11.11.11 25
Support User
Mew Items
Event Notifications
User Type Email Address Error Warning Info Inventory
Support callhomel@de.ibrn.com on off Off on

The inventory email service will be enabled with a reporting interval of 7 days.

Mext =

Figure 2-22 Setup wizard - Finalize email settings
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7. The configuration wizard continues with the hardware configuration. Verify the hardware
(Figure 2-23).

Hardware (Step 5 of 6)

Use this graphic of the attached hardware to
verify that all the installed enclosures and
drives have been detacted by the system, If
the enclosure is not displayed, ensure that it
is cabled correctly and is powered on. Click
the enclosure to view details,

6.3.0.0

Next >

Figure 2-23 Setup wizard - Verify the detected hardware
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8. After you click Next, an Add Enclosure window opens. Wait until The task completed
windows opens (Figure 2-24).

Add Enclosure

The task completed,

| b Details |

@ oo

Figure 2-24 Setup wizard - Task completed

Chapter 2. Initial configuration 61




9. Finally, the configuration wizard detects the internal disk drives and offers you a choice
about the storage configuration for all internal disk drives:

— If the proposed configuration is acceptable to you, select the check box and click
Finish to finalize the initial configuration (Figure 2-25).

— If you prefer a customized configuration, leave the check box blank, click Finish, and
continue with the storage configuration using Advanced Storage Configuration.
Advanced Storage Configuration is described in Chapter 8, “Advanced host and
volume administration” on page 269 and Chapter 11, “Copy services” on page 371.

— Optionally, you can start the migration wizard and let the system guide you.

Configure Storage (Step 6 of 6)

Would you like to automatically configure internal storage now?
.4 Tes, autornatically configure internal storage now,
Storage Found:
(24 drives) 278.9 GB, SAS, 10000 rpm, io_grp0
Configuration Summary:

3 ® Basic RAID-5 {278.9 GB, SAS, 10000 rpm, io_grp0):
8,8, 7 drives
1 Hot Spares
0 Unconfigured Drives

Finish

Figure 2-25 Setup wizard - Automatically configure the storage configuration
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After you click Finish, a Synchronizing memory cache window opens. Wait until the task
completed window opens (Figure 2-26).

B The task completed.

® Details

Figure 2-26 Setup wizard - Task completed
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You have now successfully finalized the initial configuration wizard for the IBM Storwize
V7000 system. Figure 2-27 shows the Getting Started window.

IBM Storwize ¥7000

Welcome, superuser Legal | Logout | Help

ITSO-Storwize-¥7000-2 > Home > Owverview ¥

= Suggested Tasks =

o .

24 Internal 0 Fibre Channel
Drives i 5 L= Hosts
3 MDisks 1 Pool 0 Wolurmes
0 External 0 iSCSI Hosts

Storage Systems

“' Overview

ﬁl Watch e-Learning: Overview

CeDmiad

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

diagram. For some objects, e-Learning modules include a tutorial of the steps that are regquired 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

? 14 R
Figure 2-27 IBM Storwize V7000 - Getting Started window
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Graphical user interface
overview

This chapter provides an overview of the graphical user interface for IBM Storwize V7000 and
shows how to use the navigation tools.
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3.1 Overview of IBM Storwize V7000 management software

The new graphical user interface is designed to simplify storage management and provide a
fast and more efficient management tool. It is loosely based on the IBM System Storage XIV®
software and has a similar look and feel.

JavaScript: You might need to enable JavaScript in your browser. Additionally, if you are
using Firefox, under Advanced JavaScript Settings, you need to click Disable or replace
context menus and allow cookies.

3.1.1 Access to the storage management software

To log on to the management software, point your web browser at the IP address that was set
during the initial setup process. The login window opens (Figure 3-1).

Qtarwize \YV7000N

Storage Management

Password: | IITTTIT) |

Login ‘:|

Figure 3-1 Login window
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After you have logged in successfully, the Getting Started window opens (Figure 3-2).

ITSO-Storwize-¥7000-1 > Home > Gelting Started

= Suggested Tasks ™

&= e il
24 Internal 3 Fibre-Channel
Drives .{‘.— Hosts

e ¥ 9 MDisks 3 Pools 5 Volumes

: .
o

1 External 0 iSCSI Hosts
Storage System

l'. Overview

@ watch e-Learning: Overview

wWelcome!
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 reguired 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

Connectivity 0 (B 36% | | O3 @ 0 Running Tasks (m}
Figure 3-2 Home menu showing the Getting Started window

3.1.2 Getting Started window layout

This window has three main sections for navigating through the management tool. On the far
left of the window are eight function icons. The eight function icons represent:

» The Home menu

The Troubleshooting menu
The Physical Storage menu
The Volumes menu

The Hosts menu

The Copy Services menu
The User Management menu
The Configuration menu

vyVVyVYyVYVYYVYYyY

In the middle of the window is a diagram illustrating the existing configuration. Clicking the
function icons in this area provides extended help references, including a link to a short video
presentation to explain the topic in more detail. This video is not a navigation tool, but rather
an extended help window that includes configuration information.

At the bottom of the window are three status indicators. Clicking any of them provides more
detailed information about the existing configuration of the IBM Storwize V7000 solution.
Click any of these function icons to expand them and minimize them as required.
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Figure 3-3 shows the main areas.

ITSO-Storwize-¥7000-2 > Home > Overview <

WE=mmmmees— Function Icons

24 Internal

Drives =
i =) —
8 MDisks 2 Pools 5 Volumes

3 External
Storage Systermns

=& 6

o=

"' Overview

ﬁ Watch e-Learning: Owervisw

Status Indicators

The diagram represents all of the objects that need

<&

b Visit the Information Center

P Extended Help

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 fask from Suggested Tasks or use the icons in the left navigation.

Figure 3-3 Main areas
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3.1.3 Navigation

Navigating around the management tool is simple. You can hover the cursor over one of the
eight function icons on the left side of the window, which highlights the function icon and
shows a list of options. You can then move the cursor to the wanted option and click it
(Figure 3-4).

IBM Storwize Y7000

Welcome, superuser (3 users o Legal | Logout | Help

ITSO-Storwize-¥7000-1 > Home > Gelting Started

=

System Status _\

Manage Device ) 'ﬂ

3 Fibre-Channel

e i

9 MDisks 3 Poals 7 Wolumnes

@ 1 External 0 iSCS1 Hosts

Storage System

l-, "' Overview
& ﬁ Watch e-Learning: Overview

Welcorme!

: 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 |eft navigation.

b ¥isit the Information Center

Connectivity [m} 0 EEE [m} @ 0 Running Tasks m]
Figure 3-4 Navigation using the menu options
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An alternative method is to click the wanted function icon, which opens the corresponding
window (Figure 3-5).

Welcome, superuser

ITSO-Storwize-¥Y7000-2 > Home > Overview ¥

i Suggested Tasks =

2 Fibre Channel

Drives g i I @ I @ Hosts
9 MDisks 3 Pools 5 Yolurnes

3 External 0 iSCEI Hosts
Starage Systermns

l‘. Overview

ﬁ Watch e-Learning: Overview

=t
3

VWelcome!

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 indude 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,

Gl e B

b Wisit the Information Center

e @ RumingTess) ) LS —

Figure 3-5 Navigation using the menu tabs
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If you click the All Hosts menu, you can change the window’s view (Figure 3-6). This action

also applies to any other menu options.

1BM Storwize ¥7000

ITSO-Storwize-¥7000-1 > Hosts > ﬂh

Welcome, superuser (2

Legal | Logout | Help

All Hosts

F Hew Host = Actions Ports by Host Q |7

Host Mappings

“ Hame Host Type  #ui voits  Host Mappings

ITS0-AIHE Generic 2 Mo
L ITSO-LINUX Generic 2 Mo

ITSO-W2KE Generic 2 Mo

Showing 3 hosts | Selecting 0 hosts

) T — @ 3 Running Tasks O

Figure 3-6 Navigation using the change view
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Figure 3-7 shows a list of the IBM Storwize V7000 Software function icons and the associated
menu options.

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Home > Overview ¥

Systemn Details ),

4 I — '

s L [ Internal Storage )

pss Lo Lo L L AR | | { External Storage !
L!‘-‘ 24 Internal | [ v

Drives

3 External
Storage Systems { Yolumes by Host

TR . : | Consistency Groups __
H ‘_ | FlashCopy Mappings 1

. 4 { Remote Copy
Y Y Overview T T T
i LN i;Partners
e watch e-1
e Welcomel

The diagram | reach object, click the icon in the

N uired to complete the task. To
le icons in the left navigation,

Figure 3-7 BM Storwize V7000 Software - Menu options
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3.1.4 Multiple selections

The new management tool also lets you select multiple items by using a combination of the
Shift or Ctrl keys. To select multiple items in a display, click the first item, press and hold the
Shift key, and click the last item in the list you require. All the items in between those two
items are selected (Figure 3-8).

1BM Storwize ¥7000

Legal | Logout | Help

~_Welcome, superuser (;

ITSO-Storwize-¥7000-1 > Yolumes = A4 Volumes

$3 New Wolume 3= Actions ¥ 'y
Hame Status Capacity Storage Pool uin Host Mappings
controller0_0000000000000004 r»;J Cnline 10.0GB MigrationPool_8192 B00507680183853FF000000000000000 Mo
controller0_0000000000000005 r\;J Onling 100GH MigrstionPool_8192 E005076801583553FFN0000000000000E Mo
TS0l r;J Cnling 10GHE mdiskgrp0 E005076801583553FFN00000000000007 Mo
ITSOVoI2 r-;J Cnline 100GE mdiskarp0 E005076801583853FFN00000000000008 H] Yes
TS0V oIS r.;J COnline 10.0GE mdiskarp0 600507650153853FF000000000000008 Fn Yes
TS0V ol4 r.;J Online 10.0GE mdiskgrp0 B00507650153853FF00000000000000C m Yes
6 test r;] Cnline 1.078 mdiskgrpd 005076801 83853FFO00000000000001 Mo
Copy O r\;J Online 1078 mdiskgrpd E00507680183553FFO00000000000001 Mo
Copy 1 r-;J Cnline 1.07TB mdiskarpd E00507680183853FFO00000000000001 Mo

Showing 7 valumes | Selecting 4 volumes (31.0 GB)

Connectivity ] B 36% | (| & 0 Running Tasks (|
Figure 3-8 Multiple selections using the Shift key
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If you want 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 you require (Figure 3-9).

ITSO-Storwize-¥7000-2 > Volumes > ¥Yolumes ¥

[ ﬁNaw Wolume IS Actions 3 v I
Name Status Capaciy Storage Pool (][0} HostMappings
ESXi1_voli1 r/j Cnling A00.0 GB Muki_tier_pool GO0507650263001 ACG0000000000001 4 Il
hypery_test r;/j Cnline S0 G Muti_tier_pool BO0S07ES0283001 ACS0000000000001 3 Yes m
ITS0_Test1 r/j Cnling 60 GE DS3524 GO0507650263001 ACG00000000000000 Mo
ITSO_Test2 ri Cnline 11.0GE DS3524 B00S07E80283001 ACS0000000000001C [ile]
TELM F5 r;/j Cnling 200 GB Mutti_tier_pool G00507630263001 ACB00000000000008 s m

Cem=EGad

Showing & valumes | Selecting 4 volumes (122.0 GB)

Allocated: 142.0 GB /1.5 TB (9% e

O HeathStaws )

Figure 3-9 Multiple selections using the Ctrl key

74 Implementing the IBM Storwize V7000 V6.3



3.1.5 Status Indicators menus

Other useful tools are the Status Indicator menus that appear at the bottom of the window
(Figure 3-10). These menus can be maximized and minimized and provide links to
connectivity options, a storage allocation window, and a window of long running tasks.

1BM Storwize ¥7000 : - ~ -~ © welcome, superuser { nline) Legal | Logout | Help

ITSO-Storwize-¥7000-1 > Home > Gelting Started

‘= Suggested Tasks ¥

" @ .

24 Internal 3 Fibre-Channel

Drives L&’ ﬁ W ﬁ % Hosts

H 'i‘l 9 MDisks 3 Pools 7 Volumes

. kR E

1 External 0 iSCST Hosts
Storage System
I i._t
.
[

l" 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

Connectivity — Lj Owverall Storage Allocation —

Internal Storage T @ 2 Running Tasks _
External Storage ® Allocated Capacity: 2.1 TB ® [3 @ 2 Wolume Synchronizations

Remote Partnerships Ehysicalbapagite s T8 ¥ [ Recently Completed Tasks (0)

Figure 3-10 Status Indicators menus
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You can view the details of the running task by clicking the status indicator bars at the bottom
of the window (Figure 3-11).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

| ‘= suggested Tasks = |

24 Internal 3 Fibre Channel

Drives L}j a @ ﬁ % Hosts

9 MDisks 3 Pools

5 Volumes
3 External 0 iSCSI Hosts
Storage Systems

". Overview

ﬁ Watch e-Learning: Overview

Status Indicators

CenRe6had

weleormel 0 emm——— e

The diagram represents all of the objects that need te’be configured, To learn more shout each ohject, click the icon in the
diagram. For some ohjects, e-Learning modules indude a tutarial of thessteps that are required to complete the task. To
configure these ohjects, either select the assatiated task frofn Suggested Tasks ar use the icons in the [eft navigation.

b visit the Information Cente

f

G Allocated: 142.0 GB /1.5 TB (3% (141 a Running Tasks (1) J

O Beahstates )

Figure 3-11 Show running task details window
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3.2 Home menu

The IBM Storwize V7000 management software provides an efficient and quick mechanism
for navigating between the various different functions. Clicking one of the eight function icons
on the left side of the window causes a menu option to open that allows you to navigate
directly to the selected option (Figure 3-12).

1BM Storwize ¥7000 . = X - _Welcome, superuser (3 users online) Legal | Logout | Help

Manage Device ) -i

24 Internal 3 Fibre-Channel

Drives LE’ @ R Hosts
9 MDisks 3 Pools 7 Volumes

1 External 0iSCSI Hosts
Storage System

". Overview

ﬁ WWatch e-Learning: Overview

Welcome!
The dizgram 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 incdude a tutorial of the steps that are required to complete the task. To
configure these objects, sither select the associated task from Suggested Tasks or use the icons in the left navigation,

b visit the Information Center

Connectivity | 1 e ] & 2 Running Tasks (]
Figure 3-12 Navigate to the Home menu
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3.2.1 Monitoring System menu

The System menu is useful for identifying configuration information about the IBM Storwize
V7000 solution. This window shows a bar on the left that lists the physical and usable
capacity of the system when you hover the cursor over it (Figure 3-13). Figure 3-13 also
shows the control enclosure and any expansion enclosures of the

IBM Storwize V7000 solution.

ITSO-Storwize-¥7000-2 > Monitoring > System ¥

N

CenEsbad

allocated Capacity
142.0 GB

ITSO-Storwize-W7000-2 (6.3.0.0]

C Virtuak: 142.0 GB /1.5 TB (8%) 1) (=) Running Tasks (1) 3 (.  |Healthstatus

Figure 3-13 System Status window showing allocated capacity
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If you hover the cursor over this bar, the used capacity is displayed (Figure 3-14).

lqg Used Capacity
420.5 GB

Figure 3-14 System Status window showing used capacity

arwize-V7000-2 (6.1.0.0)

When you move the cursor up this bar, the Virtual Capacity is displayed (Figure 3-15). The
virtual capacity is the capacity reported by IBM Storwize V7000 to the host when you are

using thin-provisioned volumes.

% Virtual Capacity
16.7 TB

ITSO-Storwize-Y7000-2 (6.1.0.0)

Figure 3-15 System Status window showing virtual capacity
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The System Status menu can also display the status of the various IBM Storwize V7000
components. By clicking the enclosure and then hovering the cursor over the affected drive, a
status report is displayed for the drive in question (Figure 3-16).

ITSO-Storwize-¥7000-2 > Monitoring > System ¥

Enclosure 1 B onine |3 tamniity
@& Control Enclosure
Drive 9
Online
278,89 G8 545
10,000 RPM

CenRs0ad

1ITSO-Storwize-W7000-2 (6.3.0.0)

Wd: 142.0 GB / 466.0 GB (30%) ) (=] Running Tasks (0} 3 %
Figure 3-16 System Status window showing an enclosure
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When you click the cluster name at the bottom of the IBM Storwize V7000 picture, more
detailed configuration information is displayed (Figure 3-17).

ITSO-Storwize-V7000-1 > Home > System Status

o,
“' Info Manage
General
L! Mame ITSO-Storwize-Y7000-1
jin] 0000020060E14FFC
@ Location local
&;‘a Capacity
Total MDisk Capacity S5 TE
‘;ﬁ Space in MDisk Groups 5.5TB
Space Allocated to Volumes 21TB
'—’ Total Free Space 3.5 TB
Total Yolume Capacity 1.0 TB

Total Yolume Copy Capacity 21TB

s Total Used Capacity z1TB
oy
'% Total Overallocation 37%
ITSO-Storwize-%7000-1 (6.1.0.01
Connectivity ] (M 37% | | O @ 1 Running Tasks O

Figure 3-17 System Status window showing cluster information
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3.3 Monitoring and Troubleshooting menu

In this section, we describe the Monitoring menu and its options. Hover the cursor over the
Troubleshooting function icon and the Monitoring menu opens (Figure 3-18).

ITSO-Storwize-¥7000-2 > Home > Ovwerview ¥

‘_?E Suggested Tasks ‘

D —

3 Fibre Channel

htﬁ@cﬁ %} e

2 Pools 5 wolumes
.
L&
~ 3 External 0 iSCS1 Hosts
*I "I Storage Systems
"l , ". Overview
ﬁ Watch e-Learning: Overview
&" Welcome!
- The diagram represents all of the ohjects that need to be configured. To learn more about each ohject, click the icon in the
\#’! diagram. For some ohjects, 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

TR Ty 1T e S — | T TT—
https:ff10.16,228.201 [qui#monitor-syskem

Figure 3-18 Navigate to the Monitoring menu
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3.3.1 Recommended Actions menu

Clicking Recommended Actions opens the window shown in Figure 3-19. This window lists
any events that have occurred that might impact the IBM Storwize V7000 solution. To fix an
event, click Run Fix Procedure, and a Directed Maintenance Procedure (DMP) starts that
walks you through the process to fix that particular event.

IBM Storwize Y7000

~_Welcome, superuser (

Legal | Logout | Help

ITSO-Storwize-¥7000-1 = Troubleshaoting > Recommended Actions
Next Recommended Action
e controller configuration has unsupported RDAC mode
@ Error Code: 1624, Event ID: 010033
- ‘ a few moments ago
L.! | B Run Fix PquadurE |
@ i= actions ¥ A
= Error Code Last Timestamp Description Object Type Object ID Object Hame
@ 1624 T1HEM0 2:05:13 P Cortroller configuration has unsupported RDAC mode controller 0 controllerd
1627 TTHEMD 2:05:13 Pht Insutficient redundancy in disk controller connectivity caontraller o caontrallerd
ﬁ 1627 TTHEMD 2:02:23 P Insutficient redundancy in disk contraller connectivity caontraller o cantrallerd
2600 TTHAMD E:59:26 Ph Unable to connect to the SMTP (e-mail) server emall_server 1 emallservert
}’ 308 T M0 69826 P Unable to send e-mail to any of the configured e-mail servers cluster I\IE;)D-DS_t?rwue-
fE" F
Showing 5 events | Selecting 1 event
Connectivity (| [ L ] & 1 Running Tasks (|

Figure 3-19 Recommended Actions menu
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Another way to fix an event is to right-click the particular event and click Run Fix Procedure.
To view the details of a specific event, click Properties (Figure 3-20). The Properties window
opens (Figure 3-21 on page 85).

ITSO-Starwize-¥7000-2 > Monitoring > Events ¥

Next Recommended Action
44 Fibre Channel Speed Change
o Error Code: 1065, Event [D: 073305
1%: weeks ago
* |$? Run This Fix Procedure
L‘g i= actions ¥ (@D Refresh Recommended actions Lo
or Code Descrintio Obiect Tvne Obiect ID Obiect Na
@ 1065 100441 2:11:55 P i Channel Speed Change(node nodet ) port 3
e 1625 SRTAT LT A | O RUD Fix Procedure | o ler contiguration controlier 0 DE3524
: 1625 an7i1 10:57:14 am | =] Properties rect controller configuration controlier 0 D53524
1627 100541 3ATAT PM QAler‘t Insufficient redundancy in disk controller connectivity controller o DS3524
JE 1627 A0S 11:00:37 A Q Alert Inzufficient redundancy in disk controller connectivity caontroller o D53524
P 1630 12811 53227 PM Q Alert Mumber of device Ingins reduced cantroller 2 cantraller?
I ’ 1630 92841 4:43:28 PM Q Alert Mumber of device logins reduced controller 1 corntroller
) 1630 Q2641 306:01 PM Q Alert Mumber of device lagins reduced controller o DE3524
&f" 1695 Q27 M1 10:39:48 P 6 Alert Persistent unsupported controller configuration controller o DE3524
:("" " 1695 Q27 M1 10:37.03 PM 6 Alert Persistent unsupported controller configuration controller o DE3524
W 2010 10751 12:36:27 PM Q Alert Software upgrade process failed node 1 nocet
2600 100541 4:11:59 P Q Alert Unable to connect to the SMTP (e-mail) server emzil_server 1 emailzerver
3081 100541 4:11:59 P Q Alert Unable to send e-mail to any of the configured e-mail servers cluster ITZO-Storwize-¥70...
3081 100541 35249 PM Q Alert Unable to send e-mail to any of the contigured e-mail servers cluster ITSO-Storwize-¥70...
3081 9i2641 1:08:57 PM QAB!’T Unable to send e-mail to any of the contigured e-mail servers cluster ITSO-Storwize-¥70...
3081 126411 1:02:35 P Q Alert Unable to send e-mail ta any of the configured e-mail servers cluster ITSO-Starwize-w 70
3081 12311 §11:268 AM Q Alert Unable to send e-mail ta any of the configured e-mail servers cluster ITSO-Starwize-w 70
Showing 17 events | Selecting 1 event

T TP T — [ —T R T T — | T —

Figure 3-20 Right-click a single event
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Properties and Sense Data for Event 010033

First Timestamp: 11/11/10 6:53:31 PM
Last Timestamp: 11/18/10 2:51:33 PM
Event Count: 340

Sequence Number: 124
Object Type: contraller
Object ID: ]

Dbject Name:
Copy ID:
Reporting Node ID: 1
Reporting Node Name: nodel
Root Sequence Number:
Event ID:

Event ID Text:

Error Code:

Error Code Text:
Status: alert
Fixed: no
Auto Fired: no
Motification Type:

Cluster sequence:

Initiator port ID:

Target storage system ID:
Target port ID internal:

Target port ID storage system:
Worldwide node name:

contraller0

010033

1624

error
0x00000000

worldwide port name:

e node login count:
isk path active count:
Incorrect storage system configuration

Himrrimmnbnd AFAE Badn ©ab

< Previous

Controller configuration has unsuppaorted RDAC mode

Cantraller configuration has unsupported RDAC mode

Figure 3-21 Properties of the event
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3.3.2 Event Log menu

Clicking the Event Log menu opens the window shown in Figure 3-22. From this window, you
can use the action buttons to either mark an event as fixed or clear the log.

ITSO-Storwize-¥7000-2 > Monitoring > Events =

Next Recommended Action
A=A Fibre Channel Speed Change
o Error Code: 1065, Event ID; 073305
1v: weeks ago

‘ ' Run This Fix Procadurs

had

i= actions v U Clear Log eRafresh Show all Lo
|i ¥ Run Fix Procedure
2 Mark as Fixed Message FE discovery occurred, no configuration changes were detected cluster ITSO-Storwize-70...
. 2 Mark as Unfixed 3 AM @ slert Uniable to send e-mai to any of the configured e-mail servers cluster IT=0-Starwize-v71..
3 Filter by Date 3 AaM Alert Cortroller configurstion hes unsupported RDAC mode controller a 033524 _I
15 '2/ Show entries within... b 3 &AM Meszage FC discovery occurred, canfigurstion changes pending cluster ITSO-Storwize-Y70..
%, Reset Date Filter 3 AN Alert Managed Disk iz not on the preferred path mddisk a mddisk10
8 AM Alert Managed Disk iz not on the preferred path sk 10 mcdiskE
l ’ @ Properties 8 AM Alert Managed Disk is not on the preferred path modizk n
a Q2311 8:11:58 &AM Message FC discovery oocurred, configuration changes complete cluster ITSO-Starvwize-Y'70
&f*- 1627 Q23N 101222 AM Alert Inzufficient redundancy in disk controller connectivity contraller a DE3524
- 1627 Q2IA1 101302 A Alert Insufficient redundancy in disk controller connectivity controller a 033524
/24711 1:00:03 AM Message FC discovery occurred, configurstion changes pencding cluster ITS0-Storwize-v70...
Q124011 1:00:03 AM Meszage FC discovery occurred, configurstion changes complete cluster ITSO-Storwize-Y70..
1625 Q2411 1:00:03 &AM Alert Incorrect controller contiguration contraller a 053524
1625 972411 1:00:03 &M Alert Incorrect controller configuration contraller o 053524
Sr260M1 122:07:44 PM Message FC discovery occurred, no configuration changes were detected cluster ITSO-Storwize-Y70
92611 121339 PM Message FC discovery occurred, configurstion changes pending cluster ITSO-Storwize-v70
QI26M1 121339 PM Message FC dizcovery occurred, configuration changes complete cluster ITSO-Storwize-v70...
92601 12:56:53 PM Messane SAZ dizcovery occurred. confiouration chanoes pendina io arn o i arpd ﬂ

Showing 312 events | Selecting 1 event

@mtlipsio: 132,065 468.0 B (%) () TR 7T 7 [T — G ewnstas )

Figure 3-22 Event Log menu
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Alternatively, you can select the particular event you are interested in and right-click it,
lets you access the options shown in Figure 3-23.

which

ITSO-Storwize-¥7000-1 > Troubleshooting > £vent Log

Error Code
1624

1627
1627

3032

3025

2600

3081

Connectivity

= actions T F Clear Log

Last Timestamp
1171810 251:33 P

A1MEM0 25133 P

A1MEM0 20513 P

A1MEM0 2:02:23 P

T1HMTHO 35332 P

ATATHO 33417 PM

A1HBAD 23111 P

A1THEAD 23111 P

T1MEA0 Z07.01 P

T1ABA01:04.01 Pt

11HMBA01:04:01 Pk

A1MEM0 1:00:00 A0

T1M3M0 52412 AM
111310 821:07 &M
11110 65926 Pk

1AM 0 65926 Ph

T1THTHO0 G533 P

4109 M0 ST B

~ Status
@ dlert

Messange

@D vt
QD #lert

Alert

Alert
Message
Message
Messange
Message
Message

Message

Message

Message

@D et
@ et

Message

Messane

Showing 41 events | Selecting 1 event

Show all {include below-threshold events) ¥

Description

Contraller configuration '
W Run Fis Procedure

FC discavery accurrec A) Mark as Fixed

Insufficient redundanc, ‘) Mark as Unfhed

Insufficient redundanc (=3 Fitter by Date

E
Feature license fimt ex @ shaw entres witin.. ©

Wirtualization feature i [] Properties
FiC discovery ocourred, configuration changes pending

FC discovery ocourred, configuration changes complete

FC discovery occurred, no configuration changes were detected
FC discovery occurred, configuration changes pending

F( discovery ocourred, configuration changes complete

FC dizzovery occurred, no configurstion changes were detected

Secure Delete Completed
Secure Delete Completed

Unable to connect to the SMTP (e-mail) server

Unable to send e-mail to any of the configured e-mail servers
FC discovery occurred, configuration changes pending

EN™ rlisroniae nretprad_confionestinn chanoss romlkste

B 37% | m]

Object Type Object ID
cantraller a

cluster

cantraller

o

cantraller

o

cluster
cluster
cluster
cluster
cluster
cluster
cluster

cluster

welisk a
wvelisk o

email_server 1

cluster
cluster

Flister

e 1 Running Tasks

o)
Object Hame
controllerd

ITSO-Storwize-
7000-1

cortrollerd
controllerd

ITS0-Storwize-
T000-1

ITSO-Storwize-
V7000-1

ITSO-Storwize-
WTo00-1

ITSO-Storwize-
V70001

ITSO-Storwize-
T000-1

ITSO-Storwize-
V7000-1

ITSO-Storwize-
WTo00-1

ITSO-Storwize-
WT000-1

test
test
emailzerverl

ITSO-Storwize-
V70001

ITS0-Storwize-
Y7000-1

ITSO-Storwize-

Figure 3-23 Event Log menu options
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3.3.3 Support menu

Clicking Support opens the window shown in Figure 3-24. From this window, click Show full
log listing to show all the log files.

ITSO-Storwize-¥7000-2 > Settings > Support ¥

[o Download Support Package CIMOM Logging Lewel: | Low

Loaking for individual log fites? Show full fog lisking...

o
— ]
¥

Directory Services

{ Hetwork )
{ Support 'h J

General

hkkps:ff10.18.228. 201 fgquidconfig-support

Figure 3-24 Support menu
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You can download any of the various log files or delete them by selecting a single item
(Figure 3-25) and click either the Download or Delete options under the Actions button.

IBM Storwize ¥7000

Welcome, superuser (3 ine ) Legal | Logout | Help

ITSO-Storwize-¥7000-1 > Troubleshooting > Support

Io Download Support Package CIMOM Logging Level: | Low | *

i Actions ¥ noder ¥ L | |
° Download

e
fdumpsfE2GOCER-1 tre.old
ot |
fdumpsrencd tro old
fdumpsiethernet. 32G0CKR-1 tre
fdumpsisel 32G0CKR-1 tro
fdumpsisve config.cronbak_01-1
feumpsfsyve config.cron log_01-1
fdumpsfeve config.cronsh_01-1

tdumpsiee config.cron xml_01-1

ML e T

Showing 10 files | Selecting 1 file

Connectivity 0 0 EE 0 @ 1 Running Tasks (m]
Figure 3-25 Download / Delete options of the Actions button

Delete option: When the Delete option is not available, the file cannot be deleted because
it is a file being used by the system.
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At the upper right of the window, there is a Node option that can be used to show node

canister 1 or 2 log files (Figure 3-26).

UR'E

aa = £

ITSO-Storwize-¥7000-2 > Settings > Support ~

‘o Download Support Package

i= Actions ¥

CIMOM Logging Level: | Low

idumps/T3GO0R)-1.tre

idumps78G00R)-1.tre.old
Jdumps/dpa_heat.7T8G00RJ-1.111002.193703.data
Jdumps/dump.T8GO0RJ-1.110715.1 71607
Jdumps/dump.T8GO0RJ-1.110926.125703
Jdumps/dump.T8GO0RJ-1.110926.125853
idumps/elogsierrlog_78GOORJ-1_110713_154852
idumps/elogsierriog_78GO0RJ-1_110920_184913
idumpsielogsierriog_78G00RJ-1_110926_143946
idumpsienclosure/enclosuredump_78G00RJ-1_1-1_110713_154317
idumps/enclosure/enclosuredump_78G00RJ-1_1-1_110715_173036
idumps/enclosure/enclosuredump_78G00RJ-1_1-1_10715_174550
idumps/enclosure/enclosuredump_78G00RJ-1_1-1_1M0715_174725
idumps’enclosure/enclosuredump_78G00RJ-1_1-1_110715_180218
idumps’enclosure/enclosuredump_78G00RJ-1_1-1_110715_232746
idumps’enclosure/enclosuredump_78G00RJ-1_1-1_110715_233820
idumps/enclosure/enclosuredump_78G00RJ-1_1-1_110716_001841
idumps/enclosure/enclosuredump_r8G00RJ-1_1-1_10717_235958
idumps/enclosure/enclosuredump_78G00RJ-1_1-1_110926_143257
idumps/enclosure/enclosuredump_r8G00RJ-1_1-2_110715_174836
idumpsienclosure/enclosuredump_78G00RJ-1_1-2_110715_180332

Showing 47 files | Selecting 0 files

nodel

nodez

wd: 142.0 GE 7 466.0 GB (30% 'ﬂ)

Q Running Tasks (0 )

O Heathsaus )

Figure 3-26 Change the log listing of the Nodes canister
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Clicking Download Support Package opens the window shown in Figure 3-27. This window

provides a number of different options that can be used to collect logs and save state
information from the cluster.

Download Support Package

Select the type of support package to download. This package can
be several hundred megabytes.

(@ standard logs
() Standard logs plus one existing statesave

) Standard lags plus most recent statesave from each node

() Standard logs plus new statesaves

Figure 3-27 Download a support package
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Clicking Download generates the support package shown in Figure 3-28.

Generating the support package to your system. This will take a while.

-):i- Running Cormmand..,

W_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_IJ

- Details

The task hss starved.
Punning command:
sve_snap gui®

Close Cancel

Figure 3-28 Generate a support package

Click Save File and then OK to save a copy of the package (Figure 3-29).

9 Downlaad Suppart Package CIMOM Logging Level: ﬂ
i= Actions ¥ - u

File Hame
Tdump=iE2GOCKR-1 tro Opening snap.32G0CXR-1.101118.150835.kgz

Tdump=iE2GOCKR-1 tro.old
fdumpsiendd trc

fdumpslendd tro.old
fdumpsfethernet. 32G0CKR-1 tro
fdumpaizel 32G0CKR-1 tro
fdumpsizve config.cron bak_01-1
fdumpsizve.config.cronlog_01-1
feumpsizye.config.cron.sh_01-1

fdumpsfeyc.config.cron xml_01-1

Figure 3-29 Save a file
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3.4 Pools menu

When you hover the cursor over the Pools function icon, a set of menu options appears

(Figure 3-30).

ITSO-Storwize-¥7000-2 > Home > Owverview ¥

| = Suggested Tasks ¥ ‘

3 Fibre Channel

Volumes by Pool B q W ﬂ @ Hosts

Mbizks by Pools ) Disks 2 Poals

5 Waolumes

Internal Storage ) ‘1-__‘.
External Storage )
0 iSCSI Hosts
Sy=tem Migration )

". 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 V¥isit the Information Center

Figure 3-30 Navigate to the Pools menu
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3.4.1 Internal menu

Clicking the Internal option opens the window shown in Figure 3-31. From this window, you
can place internal disk drives into storage pools. This window also provides the option to
display the internal drives based on their capacity and speed.

IBM Storwize ¥7000 — = welcome, superuser &) Legal | Logout | Help
ITSO-Storwize-¥7000-1 > Physical Storage = Infernal
—
| # Configure Storage |
e .
m w all Internal jg All Internal
L"! . Capacity MDisk Capacity 6.3 TB
@"’ 278.9 GB, SAS Allocation Spare Capacity 278.9 GB
10000 rpra Total Capacity 6.5 TB
@ = Actions ¥ (5}
@ Drive ID & Capacity  Use Status Mbisk Harne Enclosure ID glr:e
0 7EIGE Member Oriine malisk2 1 23 =
m 1 2789GE Member Online melisk2 1 2
2 7EIGE Member Oriine malisk2 1 21
H 3 7EIGE Member Orniine melisk2 1 22
- 4 278868 Member B oriins mdish2 1 13
&\ 5 789G Member B oniine mdisk2 1 20
- 3 278868 Member B oriine mdisk2 1 18
@ 7 278868 Member & oriine skt 1 17
8 278868 Member & oriine skt 1 16
3 2769 GE Member & onine melisk 1 14 e
10 278.9GE Member @ orine skt 1 15
1 769G Member F onine meliskt 1 13
12 769G Member @ onine ikt 1 1z
13 769G Member Oriine meliskt 1 11
14 7EIGE Member Oriine meliskt 1 10 =
Showing 24 drives | Selecting 0 drives
Connectivity O [0 O @ 2 Running Tasks O

Figure 3-31 Internal storage window
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3.4.2 External menu

Clicking the External option opens the window shown in Figure 3-32. This window shows any
virtual external disk systems in that IBM Storwize V7000. From this window, you can add
MDisks to existing pools, import them as image mode volumes, or rename them. If you
highlight a MDisk, you can also display any dependent volumes.

IBM Storwize ¥7000 i = T — Welcome, superuser (3 users online) Legal | Logout | Help

ITSO-Storwize-¥7000-1 > Physical Storage > External

- il ] ————
m Storage System Filter (= actions =

WOAWNN: Z200600A0BE4TIIB0

s ITSO_LSI
-
L INF-01-00
anline
LSI INF-01-00

Physical Storage
———

E)etect MDisks = Actions 5y

+ Status Capacity Mode Storage Pool  LUN
Onling 100GE Unmanaged 000000000N0NaD0

(Mnisks ) 4 Online 3006GB Unmansged 0000000000000001
@ 4 Grline 350GB Unmanaged 0000000000000002

Onling 100GE Unmanaged 0000000000000003
m nilisk? Onling 100GE Unmanaged 0000000000000004

mefiskS Onling 100GE Unmanaged 0000000000000005

Showing 6 mdisks | Selecting 0 mdisks

Connectivity | [1 e | @ 2 Running Tasks |
Figure 3-32 External storage systems menu
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3.4.3 Storage Pools menu

Figure 3-33 shows the Storage Pools menu, where you can create or delete storage pools.

IBM Storwize ¥7000

Welcome, superuser (3 e) Legal | Logout | Help
ITSO-Storwize-¥7000-1 > Physical Storage > Pools
Pool Filter O I~ l —
I% Mew Fool J {ZE Actions 'I
- ~
mdiskgrp0 :

“ éﬂl\jroﬂ\uumedc?%izsm mdiskgrp0 21TE 5.4 TB Capacity
l=—0 " Online Volume Allocation
3 4 3 MDisks, 10 ¥Yolume copies

R R P Easy Tler Inachive
MigrationPool_8192
0 Wolumne copies
—> R R
Ji3 Detect MDisks - Actions © Y|
@ TEST Harne « Status Capacity Mode Storage System LU
0 volurme copies -
— melish0 Criine 1978 Array - -
melisk Criine 1978 Array = -
mdish2 Online 16TE Array
Showing 3 mdisks | Selecting 0 mdisks
Connectivity m o m ® 2 Running Tasks ]

Figure 3-33 Storage Pool window
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3.4.4 MDisks menu

Figure 3-34 shows the MDisks that are available to the IBM Storwize V7000 system. The
MDisks show whether they are managed, in which case the storage pool is displayed, or

whether they are unmanaged, in which case the storage pools can be added to a new pool.

ITSO-Storwize-¥7000-2 > Pools » MDisks by Pools ~

[ # new Pool  f3 Detect MDisks (= Actions ¥

C] ﬁ Mot in a Pool

* mdisks r\a online 100 GB Unmanaged DS3500 0000000000000002

X mdiskb @ Cnline 20GE Unmanaged Ds3500 0000000000000003

L.é! mdisk7 r.a' Cinline 1280 GB Unmanaged D=3500 0000000000000005
f

@ =] d DS3524 [ cnine R | 170ceUsed /200 GB

. mdisk3 @ Cnline 100 GB Managed Ds3500 0000000000000000

[Pl

i&l mdisk4 r.a' Cnline 100 GB Managed D=3500 0000000000000001

Jﬁ @ @ Multi_tier_pool 8 onine T A 125.0 GB Used / 306.0 GB

= mdisk10 @ Cnline 500 GB Managed Ds3500 0000000000000006

‘ :’ mdisk8 r.a' Cnline 1280 GE Managed D=3500 0000000000000004
mdisk9 r\a online 1280 GB Managed D53500 0000000000000007

':“‘E'F,

O st nociseochave %) @ RemngTesks@ ) YT —

Figure 3-34 MDisk window
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By clicking the display bar (Figure 3-35), you can choose to change the fields that are
displayed. Select the items you want to be displayed.

ITSO-Storwize-¥7000-1 > Physical Storage > MDisks

#(3 Detect MDisks Actions ™
'K“ o " Hus Capacity Mode Storage Pool Storage System LUH
W i Online 1878 Array mediskgrpn
| Mame
mdlisk Online 18TB Array mdiskgrpl
| Status
ol
mlisk ] capacty nline 16TE Array midiskirp
melisk (7] yade Online 100GB Unmanaged ITSO_LS! 0000000000000000
mdisk 7] # of Eterts Oniline 300GE Unmanaged ITSO_LS! 0000000000000001
mdisk [¥] Storage Poal Cniine 35068 Unmanaged ITSO_LS 0000000000000002
mdisk || Storage Poal ID Oniine 1006GB Unmanaged ITSO_LS 0000000000000003
mdisk [¥| Storage System Online 100GB Unmanaged ITS0_LSI 0000000000000004
maisk 1 LU Oniline 1006GB Unmanaged Tso_Lsl 0000000000000005
up
Tier

| Show SelectDesslect A1l

@ Reset Grid Preferences

Showing 9 mdisks | Selecting 1 mdisk

[ connectivity O [ 37% | | O3 (@ 2 Running Tasks O

Figure 3-35 Display additional fields

98 Implementing the IBM Storwize V7000 V6.3



From this window, you can choose to either use the options of the Action button or you could
choose to highlight the particular MDisks that you require, right-click, and access those same
options (Figure 3-36).

ITSO-Storwize-¥7000-2 > Pools > MDisks by Pools ~

I B New pool  fB Detedt MDisks 1= Actions = Lo l
iamme s anac ode Graue Systemm {in
©] ﬁ Not i a Paoi
* mdisks & onire 10068 Lnmanaged DS3500 0000000000000002
s mdisk6 2 add to Paol {}_") 2008 Unmanaged DS3500 0000000000000003
L‘! mdisk? % remove from Pool 128.0GB Unmanaged DS3500 0000000000000005
r
@ o agpd oswma (P rmeon [ Rl | 17068 Used 20068
mdisk3 q Include Excludad MDisk 10.0GB Managed DS3500 0000000000000000
Hsa q “8 Select Tier
;ﬁl mdiskd a 100 GB Managed DS3500 0000000000000001
RAID Actions
© W Multi_tier_p [~ wm | I 1250 GB Used /3060 GB
@ 05 Rename
mdisk10 % shaw Dependent valumes 50068 Managed DS3500 0000000000006
mdisks - ) 128068 Managed DS3500 0000000000000004
3 Properties
mdisk9 = 128.0GB Managed DS3500 0000000000000007
&
;“‘E'F,

Selected 1 mdisk

GRS 124 50 (1500 Gh V) ) . TSS——T Y — [ T ———
Figure 3-36 Actions for a single MDisk from the MDisks menu

Chapter 3. Graphical user interface overview 99




3.5 Volumes menu

In this section, we describe the Volumes menu and its options. When you hover the cursor
over the Volumes function icon, the menu shown in Figure 3-37 opens.

1BM Storwize ¥7000 Welcome, superuser | nline) Legal | Logout | Help

ITSO-Storwize-¥7000-1 > Home > Gelting Started

. i= Suggested Tasks ¥

-
&

i

3 Fibre-Channel

Y1 0 F = @
p, 3 Pools 7 Wolumes {

0 iSCST Hosts

Wolumes by Paol

Yolumes by Host

@ 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.

ﬁ
H 8 overview
&

b ¥isit the Information Center

Connectivity (| N 57% | (| & 1 Running Tasks ]
Figure 3-37 Navigate to the Volumes menu
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3.5.1 All Volumes menu

Clicking the All Volumes menu opens the window shown in Figure 3-38. From here you can
perform tasks on the volumes, such as shrink or enlarge them, map them to a host, or migrate

a volume.

ITSO-Storwize-V7000-2 > Yolumes > Volumes ~

I $3 New valume I Actions v

ESXi1_vol1 nline

hypery_test Cnline

* o) ITSO_Test1 Cnline
. Copy 0* Cnline
L—! Copy1 Gnfine
o ITS0_Test2 GCnline

@ Copy 0* Orifine
el Copy1 Online
LB_' THLM F§ Online

Lol i

Showing & volumes | Selecting 0 volumes

100.0 GB

5068
[@ 6.0GB
B.0GB
@ 6.0GB
1.0GB
11.0GB
11.0GB
20068

Multi_tier_pool
Multi_tier_poal
D53524
D53524
Multi_tier _pool
DE3524
DE3524
Mutti_tier_poal
Mutti_tier_poal

B00507E30283001 ACE0000000000001 4
BO0S07BE0283001 ACS00000000000013
BO0S07BE0283001 ACE00000000000000
600507630253001 £CE00000000000000
600507630253001 £CE00000000000000
600507630253001 £CE0000000000001 C
600507630253001 £CE0000000000001 C
600507630283001 £CE0000000000001 C
600507630283001 £CE00000000000008

Mo
s g
Mo
Mo
Mo
Mo
o
o

es W)

: 153.3 GB / 466.0 GB (33%) .

e IlunninE Tasks [2 a

Figure 3-38 All Volumes window
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From this menu, you can perform various operations on the volumes. You can use the Action
button to access these operations, or you can right-click the Volume name, which opens list
of operations that can be performed against the volume (Figure 3-39).

Welcome, superuse

ITSO-Storwize-v7000-1 > Volumes > 4/ Volumes

$3 New Wolume = Actions ¥ 2
m Hame Status Capacity Storage Pool uID Host Mappings
contrallerd_0000000000000003 [ Oriine 10.0GE MigrationPool 6192 6005076801 53853FFO000D00D00D000F Mo
L! cortrallerd_0000000000000004 [ Criine 10.0GE MigrationPool 6192 6005076801 53853FFO000D00000000T 0 Mo
ITs0valt @ orine 10GB mdiskorpd 6005076501 83853FFO000D0000000007 Mo
@ ITS0Wal2 & orine 100 GB  mdiskgrpd BONS07650133853FFANOON00NN00AN0S I wes
ITS0Wal3 & orine 100 GE mdiskgrpd 6005076501 33853FFAN00N000N00AN0R W s
@ @ Imsovold [ onine 100 GE mdiskgrpd 6005076501 83853FFAN00000N00AN0C I res
Copry B onine 100 GE mdiskgred 6005076501 33853FFAN00N000N00N0C I es
m Copy 1 Online 10.0GE meliskgrpd 600507660193653FFA0000000000000C I Yes
b
@ rsovois Online 1078 mdiskgrpd 6005076801 53853FFO000D0000000001 Mo
Copy 0% B orine 1078 mdiskgrao " Map to Host 0183653FFO00000000000001 Mo
) Unmap Al Hosts
Copy 1 & onine 1078 mdiskgrpd 1 83853FFO00000000000001 Mo
& iew Mapped Hosts
¥ ]
13 Rename:
= (8 Shrink

=
w 3 Expand

& Migrate to Anather Pocl
(3 Export to Image Mode

# Delete

Properties

Showing 7 volumes | Selecting 1 volume (1.0 TB)

Connectivity 0 [ 37% | 0 & 1 Running Tasks (m}
Figure 3-39 Volume operations
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3.5.2 Volumes by Pool menu

Clicking the Volumes by Pool menu opens the window shown in Figure 3-40.

Coemsshad

ITSO-Storwize-¥7000-2 > Yolumes > Volumes by Pool

DS3524
2 Valume copies

17.0 GB Used / 20.0 GB

Pool Filter

[S—]
-
Multi_tier_pool
5 Volume copies
136.3 GB Used / 306.0

= GB

.

?i Mew Yolume

Multi_tier_pool

Online

3 MDisks, 5 Yolume copies

Easy Tier Active

i Actions ¥

136.3 GB

306.0 GB Capacity

¥olume Allocation

ESXi1_vol1
hyperv_test
ITSO_Test1

@

Copy 0*
Copy 1
ITSO_Test2

@

Copy 0
Copy1
TKLM FS

Showing & volumes | Selecting 0 volumes

Online:

Online:
Qnline
Online
Online:
Online
Online:
Cnline

Cnline

100.0 GB
5068
@ 60GE
600G
(@ 606GB
11.0GB
1.0GB
11.0GB
200 GB

B00507680283001 ACE0000000000001 4
B00507680283001 ACE0000000000001 3
B00507680283001 AC500000000000000
E00507680283001 ACS00000000000000
B00507680283001 ACE0000000000000C
600507680283001 ACE0000000000001 C
BO0507EE0283001 ACE0000000000001 C
E00507680283001 ACS0000000000001C
B00507680283001 ACS00000000000008

Vs B

: 153.3 GB / 466.0 GB (33%)

1

| o ST p—

Figure 3-40 Volumes by Pool window
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Similar to the previous window, you can either use the Action button to access the menu
operations or you can right-click the pool to display a list of valid commands (Figure 3-41).

I1BM Storwize ¥7000 = Welcome, superuser

ITSO-Storwize-¥7000-1 > Volumes = Volumes by Pool

Pool Filter b

I \ mdiskgrp0 )
mdiskgrpo zo0Te 54 TB Capacity
a 7 \.l'-:llumgs Eup\es online Volume Allocation = [ENErA WS | |
2078 Used /5.4 T 3 MDisks, 7 Yolume copies
E! ) ———— | J = Easy Tier fnactive
MigrationPool_8192
2 volume copiss F3 New volume 1= Adtions * €
0.0 GB Used / 20.0 GB o -
—_—
Hame Status Capacity uin Host Mappings
= @ TEST ITSOv ol [ online 1.0 GB B00507ES0153553FFO00000000000007 (1]
0 Yolurme copies
— ITSON0l2 Online 10.0 GB B00S07E30183553FFO00000000000003 Fn Yes
TS0 oIS Online 10.0 GB G005076301535853FF000000000000008 m Yes
e TS0 old [ onine 10.0 GB 6005076301 53853FF00000000000000C m Yes
Copy 0% Online 10.0 GB 6005076801 83853FF00000000000000C m Yes
Copy 1 Online 10.0 BB 6005076801 83853FF00000000000000C m Yes
. TS0 oIS [ oniine e B 5005l 018385 3FFO00000000000001 Rl
"
Copy 0 anline: H i M to Host

{b $183853FFODD000000000001 Ho
) Unmap &l Hosts

P‘i r Copy 1 B onire 183853FFO00000000000001 ho

2 view Mapped Hosts

13 Rename

(5 shrink

@ Expand

S Migrate to Ancther Poal
[a Export to image Mode
3 Delete

Properties

Showing 5 volumes | Selecting 1 volume (1.0 TB)

Connectivity (m| 0 0 @ 1 Running Tasks (m}
Figure 3-41 Commands for a single volume from the Volume by Pool menu
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3.5.3 Volumes by Host menu

Clicking the Volumes by Host option opens the window shown in Figure 3-42. This window

shows the volumes that have been mapped to a given host.

ITSO-Storwize-¥V7000-2 > Hosts > Volumes by Host =

Host Filter L}
r 3 ) HYPERY W2K8

HYPERY_W2K8 i3
1 port

1 port

Ll -

Showing 3 wolumes | Selecting 0 volumes:

“ \\ﬂ J Host Type: Generic
w4 AIX_DEVYOD1
e 2 ports
L‘! H’D Mew Wolume IS Actions =
M win_pas ame atis apac arage Pool
@ 1 port hyperu_test @ Onling 5.0GB Multi_tier_pool
o ITSO_Test1 & oniire (3 60GB DS3524
L
L&‘i Copy 0 [ onine 60GCE DSa524
Copy 1 [ oniine (3 6.0GE huli_tier_pool
H‘E = ITSO Test2 @ Onling 11.0GB D=53524
- Copy 0* @ Cnling 11.0GB DE3524
Copy1 Onling 11.0GB hulti_tier_pool

i
600507E650283001 ACE00000000000013
BO0507BE0283001 ACE0000000000000C
600507E6302583001 ACE00000000000000
B00507E8302583001 ACE00000000000000
6005076302583001 ACE0000000000001 <
B005076302583001 ACE0000000000001 <
600507580283001 ACE0000000000001 <

Figure 3-42 Volumes by Host window
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You can use the Action button or you can right-click the pool to show a list of valid commands
(Figure 3-43).

IBM Storwize ¥7000

Welcome, superuser {

ITSO-Storwize-¥7000-1 = Yolumes = Fofumes by Host

Host Filter e,
N ITSO-W2ZK8
ITSO-W2K8
" 'i s 3 2 ports
Host Type: Generic
r‘! ITSO-AIX6
% Z parts @ =
@ ‘G Mew Wolume  °= Actions ¥
ITSO-LINUX i3 Hame Status Capacity Storage Pool
3 2 ports TSovalz Cnline "

T Unmap Al Hosts {b

m A wiew Wapped Hosts
12 Rename

H % Shrink
Eﬁ Expand

% &P Migrate to Anather Poal
“

@ Export to Image Moce

'@ 52 Delets
(3 Wolume Copy Actions (5
Properties

Showing 1 volume | Selecting 1 volume (10.0 GB)
Connectivity | 0 T ]

a
L1111]
B00507E80153353FF000000000000005

@ 1 Running Tasks 0

Figure 3-43 Commands for a single volume from the Volume by Host menu
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3.6 Hosts menu

In this section, we describe the Hosts menu and its options. When you hover the cursor over
the Host function icon, a menu opens (Figure 3-44).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

“ | '~ Suggested Tasks = |

24 Internal 3 Fibre Channel

Drives Li’ ﬁ @ ﬂ Ea Hosts

8 MDisks 2 Pools 5 Yolumes

—_—_—

=

= E
L Ei

0 i3CEI Hosts

Ports by Host

Host Mappings J -
Volumes by Host ),

ﬁ \Watch e-Learning: Overview

Welcome!

The diagram represents all of the objects that need to be configured. To learm 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 W¥isit the Information Center

[ YT ——
https:jil0, 16,228,201 fauigthosts-al

Figure 3-44 Navigate to the Hosts menu
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3.6.1 All Hosts menu

Clicking All Hosts opens the window shown in Figure 3-45. From here you can modify host

mappings, unmap hosts, rename hosts, and create new hosts.

I1BM Storwize ¥7000 Welcome, superuser {3

Legal | Logout | Help

ITSO-Storwize-V7000-1 > Hosts > Al Hosis

T New Host = Actions © Q
“ Hame Host Type  #ofPorts  Host Mappings

ITSO-A[KE Genetic: 2 M3 Yes
L! ITSO-LINLK Generic 2 B3 res

ITEOW2HE Generic 2 3 ves

Showing 3 hosts | Selecting 0 hosts

Connectivity 0 (B 37% | 0 @ 0 Running Tasks (m}

Figure 3-45 All Hosts window
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As with a number of other windows, you can use the command buttons or you can select a
host and right-click it to access the commands (Figure 3-46).

ITSO-Storwize-¥7000-2 > Hosts > Hosts ¥
T Hew Host i Actions ¥ @, - |Aler..
Narme Status HostIype ot Ports™ [HostMappings
AIX_DEVO1 @ offine Generic 2 ho
HYPERV_W2H8 % oniine 2 Yes {3
= DUMDdlfy Mappings
WIN_D38 1Yy Degraded Yes 3
’ﬂ Unmap All Yolumes
L! 3 Rename
# Delete
@ Properties
&
&
Showing 3 hosts | Selecting 1 host

Figure 3-46 Actions for a single host from the All Hosts menu
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3.6.2 Ports by Host menu

Clicking Ports by Hosts opens the window shown in Figure 3-47. This window shows the
Fibre Channel and iSCSI ports that are assigned to a particular host.

IBM Storwize ¥7000 - Welcome, superuser (3 users online) Legal | Logout | Help

ITSO-Storwize-¥7000-1 > Hosts > Ports by Host

Host Filt S, e | FE——
OSLELLer 2 I‘E Mew Hnstl IEE AB’(iﬂns’J
N
ITSO-W2K8 .
m ‘ eo. %] ITSO-W2K3
! Z ports

Hast Type: Generic

ITSO-LINUX 2 [ dd ¥ 4 Delete Port al
2 ports

ITSO-AIX6
-ﬁ 2 ports “

Hame: “ Type State #Hodes Logged In
100000051 ENC1CCC HFC Adctive 2

w 100000051 EQCT CCD HBFC Active 2

Showing 2 paorts | Selecting O parts

Connectivity O (1 O @ 0 Running Tasks O
Figure 3-47 Ports by Host window
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Clicking the Actions button allows you to modify the mappings, unmap volumes, rename
hosts, and delete ports (Figure 3-48).

ITSO-Storwize-¥7000-2 > Hosts > Paorts by Host =

——

= HYPERY_W2K8 i3
1 port

W Madify Mappings
2 Unmap All volumnes K8

10 Renarne )
AIX_DEVOD1 ric
2 ports 3 Delete
Properties
= WIN_D38 [ add v 3 Derete Forc 8 - |Ailter.
1 port Natme e Statis FNOUES Logged n
100000051 ECTEBAT BFC B2 ~ctive 2

Cenmssbad

Showing 1 port | Selecting 0 ports

Figure 3-48 Actions for a single host from the Ports by Host window
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3.6.3 Host Mappings menu

Clicking Host Mappings opens the window shown in Figure 3-49. This window shows the
host ID, SCSI identifier, and the Volume identifier for all the mapped volumes.

IBM Storwize Y7000 SS— Welcome, superuser

Legal | Logout | Help

ITSO-Storwize-¥7000-1 > Hosts > Host Mappings
Actions ¥ Q

m Host Hame SCslin Volume Hame Volume Unique Identifier 1i0 Group ID

ITE0-AIXE 0 ITSOYol3 B00507E301 8355 3FFO0000000000000B o
u ITSO-LINUX 0 ITSOYold B00507E30183553FFO0000000000000C o

ITE02HE ) ITE0%0l2 BO0507E50163853F FO00000000000003 o
it

Showing 3 mappings | Selecting 0 mappings

Connectivity m [ 37% | (m} e 0 Running Tasks 0

Figure 3-49 Host Mapping window
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You can use the command buttons shown in Figure 3-50 or you can select a host and
right-click it to access the commands.

ITSO-Storwize-¥7000-2 > Hosts > Host Mappings *

i= Actions ¥

“E Unmap volumes SCSIID™ NRltme Name Voliime Unitue Identmen TOGroup I
ER——— 1 ITS0_Test1 600507 680263001 ACE0000000000000C! 0

Properties Wulum;{b 2 ITSO_Test2 6005076026300 ACE0000000000001C i
HYPERV_W2Ku 0 hyperv_test 600507680263001 ACE00000000000013 0
WIH_D38 0 TKLMFS 6005076580253001 ACE00000000000008) 0

NSl T

Showing 4 mappings | Selecting 1 mapping

Figure 3-50 Actions for a single host from the Host Mapping window
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3.7 Copy Services menu

In this section, we describe the Copy Services menu and its options. If you hover the cursor
over the Copy Services function icon, the window shown in Figure 3-51 opens.

IBM Storwize ¥7000 a— Welcome, superuser (3 ine) Legal | Logout

ITSO-Storwize-¥7000-1 = Home = Gelting Started

. = Zuggested Tasks ¥

-
& @ k!
@

24 Internal 3 Fibre-Channel

Drives ng ﬁ @ ﬁ % Hosts

ﬁ 9 MDisks 3 Pools 5 volumes

-~ J‘ Copy Services 0 {SCSI Hosts
L —
Consistency Groups ),

FlashCopy Mappings

i

\ . Remote Copy
’;‘._‘ Partnerships
|

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

diagram. For some ohjects, 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

Connectivity (m} 0 TS (m} @ 0 Running Tasks (m}
Figure 3-51 Navigate to the Copy Services menu
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3.7.1 FlashCopy menu

Clicking FlashCopy opens the window shown in Figure 3-52. This window shows the

volumes that are available. If you right-click a volume, a list of operations opens. From here
you can perform tasks such as initiate a new snapshot, and clone or back up a volume, just

by clicking the volume name.

ITSO-Storwize-¥7000-2 > Copy Services > FlashCopy =
[ i= Actions ¥ A l
volime Name atis HIogress apac TOUp
ESXi1_vold1 1000 GE
hyperv_test 50GE
“ ITS0_Test1 ) New Snapshat {t’) 5068
L‘! ITS0_Test2 @ Mew Clane 11.0GE
TKLM FS @ New Backup 20068
@ 4 advanced FlashCopy... 3
. ﬁ—%show Dependent Mappings
[Fr o
d}_l # Delete
@ Properties
Showing § volumes | Selecting 1 volume (6.0 GB)

Figure 3-52 FlashCopy menu
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Clicking the volume name opens the window shown in Figure 3-53. From here, you can click
the tabs at the top of the window to display additional information, such as the hosts that the

volume or FlashCopy volume is mapped to and its dependant MDisks.

Yolume Details: ITSOVol2

HI Host Maps H Member MDisks l

Yolume Name

Yolume ID

Status

Capacity

# of FlashCopy Mappings
Yolume UID

ITSOVolZ

1

online

10.0 GB

o
600507680183853FF000000000000008

Copy 1
E——

Storage Pool: mdiskgrp0
Copy Status: Onlineg
Capacity:

Total: 10.0 GB

| | show Details

Figure 3-53 FlashCopy volume details

Clicking the Action button initiates a mirrored copy of the volume or migrates it to a different

storage pool.
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3.7.2 FlashCopy Consistency Group menu

Clicking FlashCopy Consistency Group opens the window shown in Figure 3-54. This
window enables FlashCopy relationships to be placed into a consistency group. You can also
use start and stop commands against the FlashCopy consistency group from this window by
right-clicking the relationship.

ITSO-Storwize-¥7000-2 > Copy Services > Consistency Groups ~

I i3 Mew Consistency Group IS Actions ¥ 4 -

o ff"’ Notin a Group

femapll L Stoppe e res Test!_M
i ) %+ Move to Consistency Group
t }‘.“’1:1 DB2_FC_RCG Ernpty Remove from Consistency Gritp
| start
J Stop

17 Rename Mapping
3£ Delete Mapping
5—?-5 Show Dependent Mappings

= Edit Properties

CermRshad

Selected 1 FlashCopy mapping

w: 153.5 GB / 466.0 GB (33%) ‘n) @ Running Tasks (2} P) w
Figure 3-54 FlashCopy Consistency Group window
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3.7.3 FlashCopy Mapping menu

Clicking FlashCopy Mapping opens the window shown in Figure 3-55. From this window,
you can start, stop, delete, and rename the FlashCopy mappings. There is also an option to
move the relationship into a consistency group.

IBM Storwize Y7000 — Welcome, superuser (3 ine) Legal | Logout | Help

ITSO-Storwize-¥7000-1 = Copy Services > FlashGopy Mappings

PP Mew FlashCopy Mapping = Actions Q
MappingHame  ~ Source Yolume Target Volume Status Progress Group
femapd TSOVE ITSOValE_0 @ copying EE—
femeapd TSOVols TSOvol? Idle 0%,
3 Move tn Consistency Group
[y,
b stant

5 Rename Mapping
3£ Delete Mapping

516 Showe Dependert Mappings

Edit Properties

=¥l Y-

e

Showing 2 FC mappings | Selecting 1 FC mapping

Connectivity 0 (I (m} e 1 Running Tasks 0
Figure 3-55 FlashCopy Mapping window
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3.7.4 Remote Copy menu

Clicking Remote Copy opens the window shown in Figure 3-56. This window shows the
existing Remote Copy relationships and allows you to set up and modify consistency groups.
From this window, you can also start and stop relationships, add relationships to a
consistency group, and switch the direction of the mirror.

ITSO-Starwize-¥7000-2 > Copy Services > Remote Copy ¥

[ #f New Consistency Group 159 Mew Relationship = Actians = 4 v I
Name ate Master Volume fu=iliany Volume
E f f j‘l Notin a Group
rereld iwtart TS0 _Testt_01 ITS0_Test!_Mirrar(1
~ . ﬁ Add to Consistency Group
-}_{!—}_& DB2_RCCG b Start {b ITSC-Storwiza-VFO00-2 — ITS0-Stormize- 1 70002
° Stop
s Switch
17 Rename

3 Delete Relationship

Global Mirror Change VYaolumes

Edit Properties

Coelmshad

Selected 1 relationship

162.3 GB / 466.0 GB (35%) " 2] Running Tasks (2) J . Heamhstts )
Figure 3-56 Remote Copy window
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3.7.5 Partnerships menu

Clicking Partnerships opens the window shown in Figure 3-57. This window allows you to set
up a new partnership or delete an existing partnership with another IBM Storwize V7000
system for the purposes of remote mirroring.

IBM Storwize ¥7000

- Welcome, superuser ( anline) Legal | Logout | Help
ITSO-Storwize-¥7000-1 > Copy Services > Partnerships
Parti hip Filt o
Gl Ll & | b New Partnership | | i= Actions |
_ ITSO-Storwize- .
d B - Y¥7000-2 ITSO-Storwize-¥7000-2
Fully Configured
L‘! . Fully Configured
Bandwidth: | 5p MBps

|

&

f“E'F

Connectivity ] [1 R ] @ 2 Running Tasks ]

Figure 3-57 Partnerships window

From this window, we can also set the background copy rate. This rate specifies the
bandwidth, in megabytes per second (MBps), that is used by the background copy process
between the clusters.
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3.8 Access menu

In this section, we describe the Access menu and its options. If you hover the cursor over the
Access function icon, a menu opens (Figure 3-58).

ITSO-Storwize-¥7000-2 > Home > Overview v

|_ = Suggested Tasks ¥ |

@ 24 Internal 3 Fibre Channel
= Drives Li’ @ T Hosts
i [ a [ 3 %

13

8 MDisks 2 Pools 7 volurnes

al ] 5
- 3 External 0 iSCSI Hosts
Storage Systemns
———4

> Users
o 1 e

Audit Log

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 |eft navigation.

b visit the Information Center

R 4660 6B G5 (W) @ mennghske@ ) G hehsawe )

hkkps:ff10, 18,228,201 jquidusers-users

Figure 3-58 Access window
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3.8.1 Users menu

Figure 3-59 shows the Users window. This window enables you to create and delete new
users, change and remove passwords, and add and remove SSH keys.

IBM Storwize ¥7000 — Welcome, superuser (3 users online) Legal | Logout | Help

ITSO-Storwize-¥7000-1 > User Management > Msers

[é New User | Global Actions ™
~

all Users J All Users

=

)

SecurityAdmin

i Actions ¥ Q ‘
Administrator Hame: + User Group Password  SSH Key

DARN Administrator Configured Mo

JASON Acministrator Configured Mo
GopyOperator MASSIMO Baministratar Configured Mo

SUpErUSer Security Admin Configured Yes

CoRsihad
CHCHCACACE

Service
) .
Monitor
Showing 4 users | Selecting 0 users
Connectivity | 1 e ] & 2 Running Tasks (]

Figure 3-59 Users window
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Clicking New User opens the window shown in Figure 3-60. From here you can enter the
name of the user and the password, and load the SSH key (if the SSH key has been
generated). Starting with SAN Volume Controller V6.3m the SSH key is not required for CLI
access, and you can choose either to use SSH or password for CLI authentication.

Name
[Jeanniel
~— Authentication Mode

@) Local () Rernote

User Group

SecurityAdmin n

— Local Credentials

Users must have a password, an SSH public key, or both,

Password

S5H Public Key

Figure 3-60 New User window
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3.8.2 Audit Log menu

Clicking Audit Log opens the window shown in Figure 3-61. The cluster maintains an audit
log of successfully executed commands, indicating which users performed particular actions

at certain times.

ITSO-Storwize-¥7000-1 > User Management > Audit Log

i= actions ¥ (3 Refresh

Date and Time User Hame Command Object ID

111810 53216 PM SUPBrUSEr svctask chrpoi~tinmobie: fovee T
(23 Fitter by Dat
111810 5:28:21 PM SUpEruser syctask chro ACCDY T
(=) Showe entries within . (5) minLtes () 1
svolask mkn =

11ABH0 5:28:01 P superuser 70002 haurs (& 5

1180 5:24:50 PR superuser =vctask startrcrelstionship -force 7 days (L

-
[ . &
o ||menoszseu superuser TSich Trge shie 50 Sormae 03
@ A1MEHD 5:22:12 P superuser svctask chyvdisk -name ITSO0Yol? _Source & 45
A1MEHD0 5:21:55 P sSuperuser svctask chydisk -name ITSO0YolB_Source 7
ﬁ 11MBAD 515:36 PM superuser svotask rmicconsistgrp -force 1
A1HMEHD0 5:15:21 P sSuperuser =vctask chicmap -force 1
‘:’ 11718410 510:38 PM superuser ;ﬁ"_ﬂ‘é’l’g&mﬂﬁgﬁg i?;;ﬂifgﬁe‘ SR GEE D 1
& 11M8AD 5-10:00 PM superuser svotask mifoconsistgrp -name NEW_CG_001 1
& 11MBAD 507:42 PM superuser svotask startfomap -prep 0
o 1171840 5:07:41 PM superuser ;Vd'i:;t;:‘p’gk_‘;?z‘zks';;é”;ng;%\’_‘zfn—? iogrp io_orpl -meiskarp 5
w 1111840 5:07:41 PM superuser Z;E-I:li};;n;i‘;:;n-ﬂsl;:ru‘::;eslgSO\/n\S arget TS0Yol6_0 -copyrate 0
11MEHM0 5:07:03 P SUpErLSEr svctask rmvdisk -force 5
1180 5:08:47 PR SUPErLSEr svctask rmvdisk -force 6
svotask mivdisk -name [TSOV0I? -iogrp io_grpd -mdiskgrp mdiskgrpi
11MEH0 5:06:27 P SUpErLSEr -size 5 -unit gh -vtype striped -cache readwerite -copies 1 -syncrate &
50
111810 5:06:03 P SUPEFLSEr swotask chydisk -name ITSCYalE 7
swotask mkvdisk -name ITSOVOLE -iogrp io_grp0 -mdiskgrp
111810 5:05:40 P SUPErLSEr mdiskgrpl -size 5 -unit gk -vtype striped -cache readwrite -copies 1 7
-syncrate 50
111810 S:03:36 PM SUpErUser svctask chicmap -copyrate 0 -cleanrate 01
Showing 158 entries | Selecting 1 entry
Connectivity 0 & 0

e 2 Running Tasks

Figure 3-61 Audit Log menu
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3.9 Settings menu

In the following section, we describe the Settings menu and its options. If you hover the
cursor over the Settings function icon, the Settings menus opens (Figure 3-62).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

= Suggested Tasks ¥ |

oyt

= <&
alll

"

=

24 Internal 3 Fibre Channel

Drives ng @ T Hosts
8 MDisks 2 Pools 7 Wolumes
. kB!

3 External 0 iSCSI Hosts
Storage Systems

&" 0 oo

gt — 4
Directory Services )
{ Hetwork . fhe objects 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
5“PF"’"‘ : select the associated task from Suggested Tasks or use the icons in the left navigation.
General )

nter

Figure 3-62 Navigate to the Settings menu
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3.9.1 Network menu

Clicking Network opens the window shown in Figure 3-63. From here you can update the

network configuration, set up iSCSI definitions, and view information about the Fibre Channel
connections.

IBM Storwize Y7000

Welcome, superuser (: nling)

ITSO-Storwize-¥7000-1 > Configuration > Network

Service |P Addresses

"r i Management IP
N Addregsses Select a canister and then click on port 1 to configure that canister's service IP addrass, The service IP address can be unconfigured by
X setting the IPv4 address to 0.0.0.0 or the IPv6 address to 0:0:0:000:0:0:0,

Service IP ‘ Canister: | 1 {upper) |

Addresses

’ [ =
iscsI § | ||

.J;--_. Fibre Service IP {Port 1)

IP Address | 10.18.228.202

&

Subnet Mask

255.255.255.0

Gateway ‘ 10.18.228.1

CoenmiGad

|| Show 1pvs ok | cancel
Connectivity O [1 R ] @ 2 Running Tasks O

Figure 3-63 Network window
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When you click Fibre Channel (Figure 3-64), some useful information is displayed. In this
example, we click Hosts from the menu and then selected to display the details for one
specific host, Hurricane, from the list of host systems. Other options that are available from
the menu include displaying Fibre Channel details for all devices, for clusters, for nodes, for
storage systems, or for hosts.

ITSO-Storwize-¥V7000-2 > Settings > Network =

Network .
L neworc [
s i Management IP Displays the connectivity between nodes and other storage systems and hosts that are attached through the Fibre Channel
Addresses netwark,
“ B T View connectivity for: | Hosts HYPERY_W2Ka | Show Results |
Service IP Addresses -\l ]
o -
x,? iscsI Name isterm Name Re e Re g AT Al ate
i
@ HYPERY WW2HE 100000051 ECTERAT  031B00 S005076802100548 1 01713 Active  node2
= ( | HYPERY_W2KE 100000051ECTERAT - 03MBO0 S005076802100548 1 011613 Active  nocel
RB_I \“*@ Fibre Channel
&
S
&
4| o
Showing 2 iterns

162.3 GB / 466.0 GB (35% (1] e Running Tasks ’1‘ ) w
Figure 3-64 Fibre Channel window
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3.9.2 Event Notification menu

Clicking Event Notification opens the window shown in Figure 3-65. From this window, you
can configure email alerts (which is included in the Call Home function) and SNMP
monitoring, and define syslog servers and the message types.

IBM Storwize Y7000

Welcome, superuser (3

Legal | Logout | Help

ITSO-Storwize-¥7000-1 > Configuration > Event Nolifications

Event Notifications

- -~ Email

M Email
i@-‘) SNMP

(@) Watch e-Learning: Configure Email Notifications

Edit | | Disable Emnail Event Notification |

Email Servers

Syslog IP Address Server Port
‘ 10.10.10.10 H 25 ‘
‘ 10,10.10.20 H 25

Email Users
Event Notifications

Use this panel to configure email servers to send informational, error, or warning notifications to specified users,

User Type Email Address Error W arning Info Inventory

Ia suppart | ¥| | callhomei@de ibm.com Test
'f.\
PEF Email Contact
* Contact Name * Email Reply Address
| joe H joe@us.ibrm.com ‘
* Machine Location * phone (primary) Phone {alternate)
| San Jose H 408-999-399 ‘ |
* Required
Inventory Service
Enable inventory reporting
Reporting Interval: | 7 | v days
Connectivity m] [1 S m] @ 2 Running Tasks m]

Figure 3-65 Event notification window

128 Implementing the IBM Storwize V7000 V6.3



3.9.3 General menu

Clicking the General option opens the window shown in Figure 3-66. This window provides

options to set the date and time, update the software licensing levels, upgrade the firmware,
and set GUI preferences.

ITSO-Storwize-¥7000-2 > Settings > General ¥

General

Date and Time

p ) - |
i L Date and Time Select to either set the date and time manually for the system or enter the IP address of a Network Time Protocol (NTP)
| server,
[ Time Zone
3 Licensing -
P (GMT-8:00) US Pacific Time

Upgrade Software
Set Date and Time

©) Set NTP Server IP Address

GUI Preferences
10.18.228.250

| Save |

cCemEchad

162.3 GB / 466.0 GB (35%, 1

o TR — | —tanme D

Figure 3-66 General window
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Host configuration

This chapter describes how to use the IBM Storwize V7000 GUI to create hosts, and how to
prepare a host to access the volumes that are created. (Volume creation is described in
Chapter 5, “Basic volume configuration” on page 159.)
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4.1 Host attachment overview

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
¢ Fibre Channel (FC)
e iSCSI
— VMware
e Fibre Channel
e iSCSI
» Creating hosts using the Storwize V7000 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
have completed the steps described in Chapter 2, “Initial configuration” on page 35. 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. There are several steps required on a
host in preparation for mapping new IBM Storwize V7000 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 the following address:

http://ibm.com/systems/support/storage/ssic/interoperability.wss
The complete support matrix is listed in the IBM Storwize V7000 Supported Hardware List,

Device Driver, Firmware, and Recommended Software Levels V6.3 document, which is
available at the following address:

http://ibm.com/support/docview.wss?uid=ssg151003907
This chapter focuses on Windows and VMware. If you must attach any other hosts, for

example, IBM AIX®, Linux, or even an Apple system, then you can find the required
information in the IBM Storwize V7000 Information Center at the following address:

http://publib.boulder.ibm.com/infocenter/storwize/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 V7000, using either Fibre Channel or iSCSI to connect.

4.2.1 Windows 2008 (R2): Preparing for Fibre Channel attachment

Complete the following steps to prepare a Windows 2008 (R2) host to connect to an IBM
Storwize V7000 using Fibre Channel:

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 using the latest BIOS and drivers.
Connect the FC Host Adapter ports to the switches.

Configure the switches (zoning).

Configure the HBA for hosts running Windows.

Set the Windows timeout value.

© N o o b~ 0N

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
using the manufacturer’s provided tools. Check the readme file to see if there are Windows
registry parameters that should be set for the HBA driver.

The latest supported levels are available at the following address:
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, either 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, either 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 installing the device driver and firmware, you must configure the HBAs. To perform this
task, either 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 dialog box, type 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 (Figure 4-1).

Edit DWORD {32-bit) Yalue E
Walue narne:

ITimeEIutVaIue

Walue data: Base
IED " Hexadecimal
% 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) written by vendors, but 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. MPIO 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 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, and it allows the use of multipath in the
SAN infrastructure during the boot process for SAN Boot hosts.

To ensure correct multipathing with IBM Storwize V7000, 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 the following address:

http://ibm.com/support/docview.wss?uid=ssg157001350#WindowsSDDDSM

Implementing the IBM Storwize V7000 V6.3


http://ibm.com/support/docview.wss?uid=ssg1S7001350#WindowsSDDDSM

2. Extract the package to your hard disk drive and run setup.exe to install SDDDSM. A
command prompt window opens (Figure 4-2). Confirm the installation by entering V.

[+ Administrator: C:\Windows' system32i,cmd.exe - setup.exe

i—:ytemp, SOODSM=setup . exe g

This setup will dinstall Subsystem Device Driver DSM on your machine.
“ontinue to install? [Yes;’Noﬁ/

[ |

Figure 4-2 SDDDSM setup

3. After the setup completes, you are prompted to restart the system. Confirm this restart by
typing yes and pressing Enter (Figure 4-3).

[l C:'temp',SDDDSM' setup.exe

This setup will install subsystem Device Driwer DSM on your machine. AI
Continue to install? [ves/Mo] vy
Setup is dnstalling subsystem Device Driwver DSM ...
Enabllj"lng MPICO.This may take some time, please he 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 have now 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 datapath query version to
determine the version currently installed (Example 4-1) for this Windows 2008 R2 host.

Example 4-1 datapath query version

C:\Program Files\IBM\SDDDSM>datapath.exe query version
IBM SDDDSM Version 2.4.3.1-2
Microsoft MPIO Version 6.1.7601.17514

This command can also be used to determine the WWPNSs of the host. Run datapath query
wwpn (Example 4-2) and note the WWPNs of your host, as you need them later.

Example 4-2 datapath query wwpn

C:\Program Files\IBM\SDDDSM>datapath.exe query wwpn
Adapter Name PortWWN
Scsi Port 7 100000051EC76B89
Scsi Port 7 100000051EC76B8A
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If you need more detailed information about SDDDSM, see Multipath Subsystem Device
Driver User’s Guide, GC52-1309.

The Windows host has been prepared to connect to the IBM Storwize V7000 and you know
the WWPNs of the host. The next step is to configure a host object for the WWPNSs by using
the IBM Storwize V7000 GUI. This task is explained in 4.3.1, “Creating Fibre Channel hosts”
on page 150.

SAN Boot hosts are beyond the intended scope of this book. For more information about that
topic, follow the steps in the Information Center 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 performing this procedure, preferred pathing is not
available. You can download this hoffix at the following address:

http://support.microsoft.com/kb/908980

4.2.2 Windows 2008 R2: Preparing for iSCSI attachment
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In Windows 2008 R2, the Microsoft iISCSI software initiator is preinstalled. Enter iscsi in the
search field of the Windows start menu (Figure 4-4) and click iSCSI Initiator.

Programs {1}

® iSCSI Initiator

Control Panel (1)

+ 5et up iSCST initiakor

- See mare resulks

Log off | » |

(=]
=Y ELX)

Figure 4-4 Windows iSCSI Initiator

I iscsi|
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Confirm the automatic startup of the iSCSI Service (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

The iSCSI Configuration window opens. Select the Configuration tab (Figure 4-6). Write
down the initiator name of your Windows host, as 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 Repart |
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 actions are
out of the scope of our basic setup; by default, iISCSI authentication is not enabled. More
detailed information is available in the IBM Storwize V7000 Information Center at the
following address:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp?topic=/com.ibm.stor
wize.v7000.doc/svc_iscsiwindowsauthen fu67gt.html
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Setting the Windows registry keys

You should make the following changes to the system registry to make your iSCSI operations
more reliable:

1. In the search field of the Windows Start menu, type regedit and click regedit.exe.

2. In the registry editor, locate the key
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\Class\{4D36E97B-E325-11CE-B
FC1-08002BE10318}\<bus ID>\Parameters\LinkDownTime.

Confirm that the value for the LinkDownTime key is 120 (decimal value), and, if necessary,
change the value to 120.

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), and, 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), and, 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.

To configure the IBM Storwize V7000 for iSCSI connections, see 4.3.2, “Creating iSCSI
hosts” on page 154.

4.2.3 VMware ESX: Preparing for Fibre Channel attachment
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Complete the following steps to prepare a VMware ESX host to connect to an IBM Storwize
V7000 using Fibre Channel:

Install HBA or HBAs on the ESX server.

Make sure that the latest firmware levels are applied on your host system.
Update and configure the HBA for hosts running ESX.

Connect the FC Host Adapter ports to the switches.

Configure the switches (zoning).

Install VMware ESX and load additional drivers if required.

o0swND =

Downloading and installing the supported firmware

Install the latest firmware levels to your host server. For the HBAs, check the “IBM Storwize
V7000 Supported Hardware List, Device Driver, Firmware, and Recommended Software
Levels V6.3” list for VMware at the following address:

http://ibm.com/support/docview.wss?uid=ssg15S1003907# VMware
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Download the latest supported HBA firmware for your configuration and apply it to your
system. Some HBAs and especially the new CNA Adapters require an additional driver to be
loaded into ESX. Check the VMware Compatibility Guide to see if there are any requirements
for your configuration by going to the following address:

http://www.vmware.com/resources/compatibility/search.php

Configuring Brocade HBAs for VMware ESX

This section applies to ESX hosts that have Brocade HBAs installed. After installing the
firmware, load the default settings of all your adapters installed on the host system and make
sure that the Adapter BIOS is disabled, unless you are using SAN Boot.

Configuring QLogic HBAs for VMware ESX

This section applies to ESX hosts that have QLogic HBAs installed. After installing the
firmware, you must configure the HBAs. To perform this task, either 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 (only enable it for debugging)
— RIO Operation Mode: 0
— Interrupt Delay Timer: 0

Configuring Emulex HBAs for VMware ESX

This section applies to ESX hosts that have Emulex HBAs installed. After installing the
firmware, load the default settings of all your adapters installed on the host system and make
sure that the Adapter BIOS is disabled, unless you are using SAN Boot.

VMware ESX installation

Install your VMware ESX server and load any additional drivers and patches if required. If you
are not familiar with the procedure, you can find a detailed installation guide at the
following address:

http://www.vmware.com/pdf/vsphere4/r40/vsp_40 _esx_vc_installation_guide.pdf
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After you have completed your ESX installation, connect to your ESX Server using the
vSphere client and navigate to the Configuration tab, click Storage Adapters, and scroll
down to your FC HBAs (Figure 4-7). Note the WWPNS of the installed adapters for later use.

%1 10.18.228.44 - vSphere Client M= E3

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 | Resource Allocation ' Performance  JRealgliteiE ] Events | Permissions
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 ESX multipathing

The ESX server has its own multipathing software. You do not need to install a multipathing
driver, either on the ESX server or on the guest operating systems. The ESX multipathing
policy supports three operating modes:

» Round Robin
» Fixed
» Most Recently Used (MRU)

The IBM Storwize V7000 is an active / active storage device. Since VMware ESX 4.0 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 is supported as well. This policy setting can be selected for every volume. Set
this policy after attaching IBM Storwize V7000 LUNSs to the ESX host (see 5.3.3, “VMware
ESX Fibre Channel attachment” on page 187 for information). If you use an older version of
VMware ESX (up to Version 3.5), Fixed is the recommended policy setting.

After all these steps are completed, the ESX host is prepared to connect to the IBM Storwize
V7000. Go to 4.3.1, “Creating Fibre Channel hosts” on page 150 to create the ESX FC host in
the IBM Storwize V7000 GUI.
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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 (ESX 4.0 and later) because the complete iISCSI stack has been rewritten in this
level, offers improved performance, and supports useful features, such as jumbo frames and
TCP Segmentation Offload. In this book, we focus on the basic ESX iSCSI setup; more
detailed information is provided in the VMware iSCSI SAN Configuration Guide, which is
available at the following address:

http://www.vmware.com/pdf/vsphered/r40/vsp 40 iscsi_san_cfg.pdf

Complete the following steps to prepare a VMware ESX host to connect to an IBM Storwize
V7000 using iSCSI:

1. Make sure that the latest firmware levels are applied on your host system.

2. Install VMware ESX and load additional drivers if required.

3. Connect the ESX 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 ESX server, and you only have to enable it.
To enable it, complete the following steps:

1. Connect to your ESX server using the vSphere Client, navigate to Configuration, and
select Networking (Figure 4-8).

(&) 10.18.228.45 - vSphere Client [_|O0]

File Edit Wiew Inventory Administration Plug-ins Help

E E ‘@ Horme D[E'ﬂ Inventary D@ Inventory ‘
& &

B |i0.18.228.45

itso-esuZ.itso.local ¥Mware ESX, 4.1.0, 260247 | Evaluation {58 days remaining)

Summary ' Virbual Machines Fite= et s S (=0 Configuration

Hardware Wiew: | Wirtual Swikch
Health Skafus Metworking Refresh  Add Metworking...  Properties...
Processars
Memery yirtual Switch: v3wikcho Remove... Properties..,
Storage Wirtual Maching Port Group Pheysical Adapters

» Metworking 3 WM Metwork @ o B vonico 1000 Rl 3

Storage Adapters Serwice Console Port
Metwork Adapters {4 Service Consale ok
Advanced Settings wawifl : 10,158,228 .45

Power Management

Software

Licensed Features

Time Configuration

DS and Rouking

Authentication Services

Wirtual Machine Skarbup/Shutdown
Wirtual Machine Swapfile Location
Security Profile

System Resource Allocation
Advanced Settings

] Tasks | |E\raluati0n Mode: 58 days remaining |r00t v

Figure 4-8 Select VMware networking
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2. Click Add Networking to start the Add Network Wizard (Figure 4-9). Select VMkernel

and click Next.

@ Add Network Wizard

=1 E3
Connection Type
Mebwarking hardware can be partitioned to accommodate each service that requires connectivity,
Connection Type
etwork Access [~ Connection Types
Conneckion Settings o . hi
Summary Yirtual Machine
Add a labeled network to handle wirtual machine network traffic,
" yMkernel
The WiMkernel TCPYIP stack handles kraffic For the Following ESY services: MMware wMotion, iSCSI, and
MF3.
" Geryice Console
Add support For host management kraffic,
Help | = Back. | Mext = I Cancel |
Y

Figure 4-9 VMware - Add Network Wizard
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3. Select one or more network interfaces that you want to use for iSCSI traffic and click Next
(Figure 4-10).

&) add Network Wizard H=]

¥Mkernel - Network Access
The YMkernel reaches networks through uplink adapters attached to virtual switches.

Conneckion Type Seleck which virtual switch will handle the netwark traffic For this conmection. You may also create a new virtual swikch
MNetwork Access using the unclaimed network adapters listed below,
Conneckion Settings
Summary ' Create a virtual switch Speed Metworks
I B8 wmnict 1000 Full 169.254.222,189-169,254. 222,159
[~ B wmnic2 Drowin Mone
[ B wmnic3 Dowin Hone
' Use vSwitchD Speed Metworks
[~ @ vmnico 1000Ful  10.18.228.32-10.18.226.47
Previgw;
‘Mkemel Paort Physical Adapters
YiMkernel g D o E@ vmnicl

Help | = Back | Mext = I Cancel |

Figure 4-10 VMware - Select an iSCSI interface
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4. Enter a meaningful Network Label and click Next (Figure 4-11).

¥Mkernel - Connection Settings
Use network labels to identify YMkernel conmections while managing vour hosts and datacentars,

Add Network Wizard !E E

onnection Type Port Group Properties
Metwork Access
= Connection Settings Metwork Label: IiSCSI_Nic_1|
IP Settings .
YLAM ID (Optional}:
Summary {Opl i |None (o) j
[T Lse this part groop For vMation
™ Use this port group For Faulk Tolerance logging
Preview:
Whkemel Port Physical Adapters
i5CST_Mic_1 e D o BB vmnict

Help | < Back. | Mext = I Cancel

A

Figure 4-11 VMware - Enter a Network Label
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5. Enter an IP address for your iSCSI network. You should use a dedicated network for
iISCSI traffic (Figure 4-12).

|J--_T,J Add Network Wizard =l

¥Mkernel - IP Connection Settings
Specify YMkernel IP settings

Connection Type ' Obtain IP settings aukomatically

Metwork Sccess
B Connection Settings *  Use the following IP settings:
Lonnection SEttings
IP Settings IF Address: 192 , 168 , 70 , 200
Surnmnary

Subnet Mask: 253,255 255 ., 0

WMkernel Defaulk Gateway: I

Previgm:
Ukemel Port Physical Adapters
i5CST_Mic_1 8. o B it
192.165.70,200

Help | < Back. Mext = Cancel |

Figure 4-12 VMware - 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 (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,
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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 VMware - iSCSI Software Adapter
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8. The iSCSI Software Adapter Properties window opens. As you can see in Figure 4-14, the
initiator is disabled by default; to change this setting, click Configure.

|J-_T,J iSCSI Initiator (iSCSI Software Adapter) Properties

General |Dynamic Discovery | Static Discovery I

iSCSI Properties
Mame:
Alias:

Target discovery methods:

Software Initiator Properties
’7 Status: Disabled ‘

CHAR... adyanced..,

Close | Help |

v/

Figure 4-14 VMware - iSCSI Software Adapter Properties

9. Select the Enabled check box and click OK (Figure 4-15).

E,J General Propetties | ]
iSCSI Properties
iSCSIName: |
iSCS Alias: |
Status
¥ Enabled ‘
OF I Cancel | Help |

Figure 4-15 VMware - Select the Enabled check box
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10.The VMware ESX iSCSI initiator is now successfully enabled (Figure 4-16). Note the
initiator name for later use.

@ iSCSI Initiator {(¥ymhba34) Properties H=] E3

General |Dynamic Discovery I Static Discovery I

iSCSI Properties
Mame: ign. 1998-01,com. vmware:itso-esx2-22ab3edd
Alias:

Target discovery methods:  Send Targets, Static Target

Software Initiator Properties
’7 Status: Enabled ‘

CHAP... Advanced... Configure. .. |

Close | Help /l/

“

Figure 4-16 VMware iSCSI Initiator enabled

Your VMware ESX host is now prepared to connect to the IBM Storwize V7000. Go to 4.3.2,
“Creating iSCSI hosts” on page 154 to create the ESX iSCSI host using the IBM Storwize
V7000 GUI.

4.3 Creating hosts using the GUI

This section describes how to create Fibre Channel and iSCSI hosts using the IBM Storwize
V7000 GUI. We assume that the hosts are prepared for attachment, as described in 4.2,
“Preparing the host operating system” on page 133, and that you know the host WWPNs and
their iISCSI initiator names.
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To create a host, complete the following steps:

1. Open the host configuration window by clicking Hosts (Figure 4-17).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

i~ Suggested Tasks ¥

o

. =
N

24 Internal i 0 Fibre Channel
Drives 1 = Hosts
5 MDisks 2 Pools 14 Volumes
[ Hoss ] o

0 i3SI Hosts
Ports by Host

| Host Mappings J
{ Volumes by Host J

@ ‘Watch e-Learning: Overview
Welcome!
The diagram represents all of the ohjects 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 objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

b Wisit the Information Center

Figure 4-17 Open the host window

2. To create a host, click New Host to start the wizard (Figure 4-18).

Create Host

Choose the Host Type

Fibre Channel Host iSCSI Host
Cregte & host object with WWEN ports, Cregte & host object with iSCET ports,

‘E Create Host | Cancel |

Figure 4-18 Create a host

If you want to create a Fibre Channel host, continue with 4.3.1, “Creating Fibre Channel
hosts” on page 150; to create iSCSI hosts, go to 4.3.2, “Creating iSCSI hosts” on page 154.
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4.3.1 Creating Fibre Channel hosts

To create Fibre Channel hosts, complete the following steps:
1. Click Fibre Channel Host (Figure 4-18 on page 149). The Fibre Channel configuration

wizard opens (Figure 4-19).

Create Host

B

Host Name {optional): |

Fibre-Channel Ports

Port Definitions
You have not added any WWENs pet,

Advanced

.. Add Port to List

Rescan

Create Host

Cancel

Figure 4-19 Create a Fibre Channel host

2. Enter a host name and click the Fibre Channel Ports drop-down menu to get a list of all

known WWPNs (Figure 4-20).

Create Host

B

Host Name {optional):

Fibre-Channel Ports

[ '
100000051 ECTERCD
S005076502000545
100000051 EQCT CCC
S005076502000529
100000051ECTERIZ
100000051 EQCT CCD

Add Port to List

W WWENs pet,

ESK_1_RZA

Rescan

Create Host

Cancel

Figure 4-20 Available WWPNs

The IBM Storwize V7000 has the host port WWPNs available if you prepared the hosts, as
described in 4.2, “Preparing the host operating system” on page 133. 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.
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3. Select the WWPN for your host and click Add Port to List (Figure 4-21).

Create Host

< Host Name (optional}: | gsw 1 pza

Fibre-Channel Ports

100000051ECTERCD]| 'l &4 Add Port to List Rescan

Port Definitions
You have not added any WWENs pet,

Advanced Create Host Cancel

Figure 4-21 Add a port to a list

4. Add all ports that belong to the host (Figure 4-22).

Create Host

< Host Name (optional}: | gsw 1 pza

Fibre-Channel Ports

[| X Add Port to List Rescan
Port Definitions
[ 100000051ECTERBCD ®
[ tooo00051ECTER D2 ®
Advanced 4| Create Host Cancel

Figure 4-22 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. Type them into the Fibre
Channel Ports Box and add them to the list as well.
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5. If you are creating an HP/UX or TPGS host, select the Advanced check box and more
options appear (Figure 4-23). 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 4-23 Create Host - Advanced Settings

6. Click Create Host and the wizard creates the host (Figure 4-24).

Create Host

The task completed.
100%

@) Details

Close Cancel

Figure 4-24 Create Host completes
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Click Close to return to the host window (Figure 4-25).

Actions

Hame
ESX_1_RIA

Host Type # of Ports

Host Mappings
Generic 2

Mo

Showing 1 host | Selecting 0 hosts

Figure 4-25 All Hosts

Repeat these steps for all of your Fibre Channel hosts. Figure 4-26 shows the All Hosts
window after creating a second host.

&ctions
Hame Host Type # of Ports Host Mappings
ESX_1_RIA Generic 2 Mo
SOL_W2kE_1_RIAL GEneric 2

Mo

Showing 2 hosts | Selecting 0 hosts

Figure 4-26 All Hosts - After creating a second host

After you complete the creation of Fibre Channel hosts, go to Chapter 5, “Basic volume
configuration” on page 159 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 (Figure 4-18 on page 149) and the iSCSI configuration wizard opens
(Figure 4-27).

Create Host

Host Name (optional}: | esw 2 pzp iscCsI

iSCSI Ports

| add Port to List

Port Definitions
iqn.1998-01.com. vmware:itso-esx2-22ab3ed? #®

Use CHAP authentication {all ports)

Advanced <i_| Create Host Cancel

Figure 4-27 Create an iSCSI host

2. Enter a host name, type the iSCSI initiator name into the iSCSI Ports box, and click Add
Ports to List (Figure 4-28). If you want to add several initiator names to one host, repeat
this step.

Create Host

Host Name (optional}: | esw 2 pzp iscCsI

iSCSI Ports

| add Port to List

Port Definitions
iqn.1998-01.com. vmware:itso-esx2-22ab3ed? #®

Use CHAP authentication {all ports)

Advanced <i_| Create Host Cancel

Figure 4-28 Create an iSCSI host - Enter name and iSCSI ports
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3.

Create Host

Host Name (optional}: | esw 2 pzp iscCsI

iSCSI Ports

Add Port to List

Port Definitions
ign.1998-01.com.vmware:itso-esx2-22ab3ed?

Use CHAP authentication {all ports)

Advanced Settings

Port Mask Host Type
v| Port1 o) Generic (default)
v| Port 2 HPALR
¥| Port 3 TPGS
v| Portd

<i_-| Create Host

Cancel

If you are connecting an HP/UX or TPGS host, select the Advanced check box
(Figure 4-29) and select the correct host type.

Figure 4-29 Create an iSCSI host - Advanced Settings

4. Click Create Host and the wizard completes (Figure 4-30). Click Close.

Create Host

The task completed.
100%

@) Details

Close

Cancel

Figure 4-30 Create an iSCSI host - Complete
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5. Repeat these steps for every iSCSI host you want to create. Figure 4-31 shows the All
Hosts window after creating two Fibre Channel and two iSCSI hosts.

Actions 4
Hame Host Type  #of Ports Host Mappings
ESH_1_RIA Generic 2 Mo
ES¥_2_RIB_iSCS| Genetic 1 Mo
FileSry _W2ka_RIB_SCS] Generic 1 Mo
SOL_W2KE_1_RIA Generic 2 Mo

Showing 4 hosts | Selecting 0 hosts

Figure 4-31 All Hosts

The iSCSI hosts are now configured on the IBM Storwize V7000. To provide connectivity, the

iISCSI Ethernet ports also must be configured. Complete the following steps to enable iISCSI
connectivity:

1. Switch to the Configuration window and select Network (Figure 4-32).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

| 1= Suggested Tasks =

Ly 1]

LB = —
W Zﬁl 1 Fibn::@nna
ié]

all

Drives Li= P @ — 3‘3—1 Host

5 MDisks 2 Pools 14 Waolumes
3 External 0 iSCSI Hosts
Storage Systems

{ < Event Hotifications £
Directory Services

)| 8f the objects that need to be configured. To learn more about each ohject, dick the icon in the
~h -Learning modules include a tutorial of the steps that are required to complete the task. To
{ Support I |=r select the associated task from Suggested Tasks or use the icons in the left navigation.

{ General )

Center

Figure 4-32 Configuration - Network
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2. Select iSCSI and the iSCSI Configuration window opens (Figure 4-33).

ITSO-Storwize-¥7000-2 > Settings > MNetwork ¥

iSCSI Configuration

Management IP Configure system properties to connect to iSC5I-attached hosts,
Addresses

Name
System Name

ITSO-Storwize-¥7000-2

Service IP Addresses

iSCSI
Ethernet Ports

Gee

Click on each port to add iSCSI configuration.

-BE ] Fibre channel

iSCSI Aliases {optional)

CeDmREbad
/-

Node Canister Name iSCS1 Alias iSCST Name (IQN)
nodel igm. 1926-0%. com. ibm: 2145 itso-storwize-w7000-Z nodel
node2 igm. 1926-0%. com. ibm: 2145 itso-storwize-w7000-Z node?

iSNS and CHAP {optional}

iSNS Address

Enable mutual CHAP authentication

Figure 4-33 iSCSI Configuration window

In the configuration, you have an overview of all the iISCSI settings for the IBM Storwize
V7000. You can configure iSCSI Alias, iSNS Addresses, and Chap Authentication
Configuration on this window, and the iSCSI IP address, which we also edit in the
basic setup.

Click Ethernet Ports to enter the iSCSI IP address (Figure 4-34). Repeat this step for
each port you want to use for iSCSI traffic.

T

@]

i5CSI Configuration

Management IP Configure system properties to connect to iISCSI-attached hosts.
Addresses

Name
System Name
ITSO-Storwize-W7000-2

Service IP Addresses

iSCSI

g

‘ Ethernet Ports

Click on gach port to add iSCSI configuration.

Fibre Channel

L
b

Node 1 {nodel), Port 1

1P Address || ‘ n

Subnet Mask

iSCSI Alias iSCSI Name (IQN)

Gateway
iepa 1986-03_ com_ ibm:Z1485 itso-storwize-v7000-Z nodel

|71 shaw e | & ok | [ cancel |

ign.1986-03.com.ibm: 2145, itso-storwize-v7000-Z.nodeZ

iSNS and CHAP (optional}

iSNS Address

Enable mutual CHAP authentication

Figure 4-34 Enter an iSCSI IP address
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4. After you have entered the IP address for each port, click Apply Changes to enable the
configuration (Figure 4-35).

Ethernet Ports
Click on each port to add iSCSI configuration,

1 2

r r

Changes have not yet been applied to the system for the port IP
address.

| Apply Changes |

Figure 4-35 Apply ISCSI IP changes

5. After the changes are successfully applied, click Close (Figure 4-36).

Modify Ethernet Port IP Address

The task completed.
100%

@) Details

Close Cancel

Figure 4-36 iSCSI IP successfully modified

The IBM Storwize V7000 is now configured and ready for iSCSI use. Note the initiator names
of your storage canisters (Figure 4-33 on page 157), as you need them later. Go to Chapter 5,
“Basic volume configuration” on page 159 to create volumes and map them to a host.
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Basic volume configuration

This chapter describes how to use the IBM Storwize V7000 to create a volume and map a
volume to a host. A volume is a logical disk on the IBM Storwize V7000 that is provisioned out
of a storage pool and 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 and map them to the
defined hosts.

The second part of this chapter covers how to discover those volumes (5.1, “Provisioning
storage from IBM Storwize V7000 and making it available to the host” on page 160). After you
finish this chapter, your basic configuration is done and you are able to store data on the IBM
Storwize V7000.

Advanced host and volume administration, such as volume migration, creating volume

copies, and so on, is described in Chapter 8, “Advanced host and volume administration” on
page 269.
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5.1

Provisioning storage from IBM Storwize V7000 and making

it available to the host

This section follows the setup process and shows how to create volumes and make them
accessible from the host. The following steps are required to complete the basic setup of
your environment:

1. Create new volumes.

2. Map volumes to the host (see 5.2, “Mapping a volume to the host” on page 172 for
more information).

3. Discover the volumes from the host and specify multipath settings (see 5.3, “Discovering
the volumes from the host and specifying multipath settings” on page 174 for
more information).

Open the All Volumes window of the IBM Storwize V7000 GUI (Figure 5-1) to start the
process of creating new volumes.

24 Internal 1 Fibre Channel
Drives 1’ @ Host

ITSO-Storwize-¥7000-2 > Home > Overview ¥

| i= suggested Tasks =

1 Pool 0 volumes
=
L&

0 iSC=I Hosts

q‘-: ) Internal Storage

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

¥ Learn more

» To manage Internal Storage, visit Pools

&

Stk bbb (ESTOW (1) a Running Tesks (@) ) (YT S—
https: /10,18 226, 201 fguidvolumes-all 4_2

Figure 5-1 Home window
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The All Volumes window opens (Figure 5-2).

ITSO-Storwize-¥7000-2 > Volumes > VYolumes ¥

ﬁ New Valume  i= Actions =

-::J =
L4 )

Volumes by Host J

&
&

Showving 0 volumes | Selecting 0 volumes

hlo tems found.

@ v |Fiter.

Hame Status Capacity StoragePool Ui HostMappings

= Aillonatads 0 batas (5.6 T
https:/f10.18.228.201 fguigvolumes-all

Figure 5-2 All Volumes window

At the moment, you have not created any volumes, so click New Volume, and a window

opens (Figure 5-3).

New Yolume

Select a Preset

"

Generic Thin Frowsion

Select a Pool

Pool oriline

Advanced...

Mirvor

ﬁ Create

44 # a4

Thin Mirvor

5.1 78

m Create and Map to Host

%
Hame Status EreeCapacity” [Capacity

5.1 T8

-

Filter...

Figure 5-3 New Volume window
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By default, all volumes that you create are striped across all available MDisks in one storage
pool. The GUI for the IBM Storwize V7000 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 162.

» Thin-provisioned: A striped volume that is space efficient. There are choices under the
Advanced button 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 163.

» Mirror: The striped volume 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 166.

» Thin-mirror: Two synchronized copies. Both are thin provisioned, as described in 5.1.4,
“Creating a thin-mirror volume” on page 169.

Select which volume you want to create and go to the relevant section.

5.1.1 Creating a generic volume

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 dedicated to the volume. The host and the
IBM Storwize V7000 see the fully allocated space without a mirror.

We choose a generic volume (Figure 5-3 on page 161) and then we select the pool in which
the volume should be created. Select the pool by clicking it. In our example, we click Pool1.
The result is shown in Figure 5-4.

Mew Yolume

Select a Preset

4 4 g1 41

Generic Thin Provision Miveor Thin Mirror

e

Select a Pool
Erimary Foolt Pooll Edit

Select Names and Sizes
Vaolurme Mame Size
soL_DataBase 100 GB ==

Summary: 1 volume, 100.0 GB, 5.0 TB free in pool

Advanced... TB Create h_| Create and Map to Host Cancel

Figure 5-4 Create a generic volume
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Enter a volume name and a size, and click Create and Map to Host. The new Generic
Volume is created (Figure 5-5). Click Continue and go to 5.2.1, “Mapping newly created
volumes to the host using the wizard” on page 172.

Create VYolumes

The task completed.

w Details

Checking for name collisions... 8:51 Aﬂﬂ
The task is 0% complete. 2:51 AM
Creating the wvolume 3QL_DataFase (100 ghb) F:E51 AM
Punning commard: 8:51 AM

srctask mkrdisk -cache readwrite -copies 1 -iogrp io grpl -mdizskgrp
Pooll -name S50L_DataBase -zize 100 -syncrate 50 -unit gb -vtype striped

The wolume (ID 0) was successfully created. 2:E51 AM
Svnchronizing memcory cache. 2:E51 AN
The task is 100% complete. S:51 AM
The task completed. 8:51 AM|o
| Close | Cancel

Figure 5-5 Volume created

If you do not want to map the volumes now, click Create to complete the task. Volumes can
also be mapped later, as described in 5.2, “Mapping a volume to the host” on page 172.

5.1.2 Creating a thin-provisioned volume

Volumes can be configured to be thin provisioned. A thin-provisioned volume behaves with
respect to application reads and writes as though they were fully allocated. When creating a
thin-provisioned volume, it is possible to specify two capacities: the real physical capacity
allocated to the volume from the storage pool and its virtual capacity available to the host. So
the real capacity determines the quantity of extents that are initially allocated to the volume.
The virtual capacity is the capacity of the volume reported to all other components (for
example, FlashCopy, cache, and Remote Copy) and to the host servers.
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To create a thin-provisioned volume, complete the following steps:
1. Select Thin Provision (Figure 5-6).

New Yolume

Select a Preset

4 4 31 41

Generic Thin Provision Mirvor Thin Mirvor

Select a Pool

Paalt Cnling s0TE 51 TB

Advanced... $3 create | | ME create and Map to Host | [[Caneel |

Figure 5-6 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 (Figure 5-7).

CInlnE: AN N A Pank il

New Volume

Select a Preset
Generic Thin Provision Mirror Thin Mirrar

Select a Pool
Primary Pool: Pooll | Edit: |

Select Names and Sizes

Wolume Mame Size
Fileserver 100 GB =

Summary: 1 thin-provisioned volume, 100.0 GB virtual capacity, 2.0 GB real capacity, 5.0 TB
free in pool

| Advanced. ., | |ﬁ Create | H] Create and Map to Host | | Cancel |

Figure 5-7 Enter the volume name and size
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Under the Volume Name field is a summary showing that you are about to make a
thin-provisioned volume, how much virtual space is will be available, the space that will be
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
an % of Virtual Capacity

Thin-Provisioned Grain Size
32 kB

oK Cancel

Figure 5-8 Advanced Settings

On the Thin Provisioning tab (Figure 5-8), there are several advanced options available:
— Real: Specify the size of the real capacity space 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.

Chapter 5. Basic volume configuration 165



Make your choices, if required, and click OK to return to Figure 5-7 on page 164. Click
Create and Map to Host and the creation task completes (Figure 5-9).

Create Volumes

The taslk completed.

 Details

The task is 0% couplete. g:57 ana|
Creating the wolume Fileserwer (100 gh) g: 57 AM
Puarming commard: g:57 AM

suwctack mkrdigk -autoexpand -cache readwrite -copies 1 -graingize 32
-iogrp io grpl0 -mdiskgrp Pooll -name Fileserver -rsize 2% -size 100
-unit gb -vtype striped -varning 80%

The wolume (II» 1) was successfully created. g: 57 AM
Synchronizing memory cache. 8:57 AM
The task iz 100% complete. 8:57 AM
The task completed. S:57 AM 4

| Clase | | Cancel

Figure 5-9 Create a thin-provisioned volume

If you do not want to map the volumes now, click Create to complete the task. Volumes
can also be mapped later, as described in 5.2, “Mapping a volume to the host” on
page 172

3. Click Continue and go to 5.2.1, “Mapping newly created volumes to the host using the
wizard” on page 172.

5.1.3 Creating a mirrored volume

IBM Storwize V7000 offers the capability to mirror volumes, which means a single volume is
presented to the host, but 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. This setup lets you protect against array failures (for example,
multiple disk failures) and offers you more advanced features, as described in 8.6, “Advanced
volume copy functions” on page 318. It also allows you to greatly improve availability, but it is
not a disaster recovery solution, due to both copies being accessed by the same node pair
and only addressable by a single cluster.
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To create a mirrored volume, complete the following steps:

1. Select Mirror (Figure 5-10).

New Yolume

Select a Preset
i g 3 &“
\ A

Thin Mirror

Generic Thin Browision Mirror
Select a Pool
& ~ |Filter.
External_Poal nline J94.0 GB 354.0 B
Poalt Online [ 5078 51718

Select a Secondary Pool
Secondary ool -
‘B Create hn Create and Map to Host

Adwvanced...

Figure 5-10 Create a mirrored volume

2. Select the primary pool by clicking it and the view changes to the second pool
(Figure 5-11).

Ne T Create volumes that use a set amount of i

Select a Preset
—
\ ‘ J
Thin Mirvor

Generic Thin Prowsion Mirror

Select a Pool

FPrimary Fool: Pooll

Select a Secondary Pool
B w |Atter..
External_Poall Conline 3840GB 354.0 GB
Paalt Cnling @ 20TE 21 TB
Advanced... %3 create | MY Create and Map to Host

Figure 5-11 Select a pool
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3. Select the secondary pool by clicking it, and enter a volume name and the required size
(Figure 5-12).

New Yolume

Select a Preset e
_‘ :
4 4 3 41

Generic Thin Prowsion Mirror Thin Mirror

-

Select a Pool
Fricary Food: Pooll Edit

Select a Secondary Pool
Secondary Fool! External_Pooll Edit

Select Names and Sizes
WVaolume Mame Size
ESX_WMFS1 25 GB =5

Summary: 1 mirrored volume, 25.0 GB per copy, 5.0 TB free in pool Pooll, 359.0 GB free in
poal External_Pooll

Advanced... F3 Create | | ] Create and Map to Host Cancel

Figure 5-12 Select a pool, name, and size

4. The summary shows you capacity information about the pool. If you want to select
advanced settings, click Advanced and click the Mirroring tab (Figure 5-13).

Advanced Settings - New ¥Yolume

Characteristics Thin Provisioning Mirroring

+| Create Mirrored Copy
Mirror Sync Rate

] % of Maximum

Ok Cancel

Figure 5-13 Advanced mirroring features

5. In the advanced mirroring settings, you are able to specify a synchronization rate. Enter a
Mirror Sync Rate between 1 - 100%. With this option, you can set the importance of the
copy synchronization progress, which enables you to 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 Figure 5-12.
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6. Click Create and Map to Host and the mirrored volume is created (Figure 5-14).

Create Yolumes

The task cormpleted.

~ Details

The task is 0% complsts. 2:17 ana]|
Creating the wolume ESX VMFE1l (ZE gh) 9:17 AM
Punning command: S:17 AM

swctack mkrdisk -cache readwrite -copies Z -iogrp io grpl -mdiskgrp
Pooll:External Pooll -name ESX VMFS1 -size 25 -symcorate 50 -unit gh
—rtype =striped

The wolume (I £) was successfully created. 9:17 AM
Svnchronizing memory cache. 2017 AM
The task is 100% complete. S:17 AM
The task completed. Q17T AM|
| Clase | Cancel

Figure 5-14 Create a mirrored volume

7. Click Continue and go to 5.2.1, “Mapping newly created volumes to the host using the
wizard” on page 172.

5.1.4 Creating a thin-mirror volume
A thin-mirror volume allows you to allocate the required space on demand (described in 5.1.2,

“Creating a thin-provisioned volume” on page 163) and have several copies of a volume
(described in 5.1.3, “Creating a mirrored volume” on page 166) available.
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To create a thin-mirror volume, complete the following steps:

1. Select Thin Mirror (Figure 5-15).

New Volume

Select a Preset

4 4 3141

Generic Thin Browsion Mirrar Thin Mirror
Select a Pool
B, ~ |Aler.
External_Poall Qnline 359.0G8 354.0 GB
Poall Qnline @ s0TH 21718

Select a Secondary Pool
Secondary Poolr -
It
ﬁ Create Fn Create and Map to Host

Advanced. ..

Figure 5-15 Thin Mirror

2. Select the primary pool by clicking it and the view changes to the second pool
(Figure 5-16).

New Yolume

Select a Preset

4 4 3141

Generic Thin Frowision Mirvor Thin Mirror

Select a Pool

Erimary Foolt Pooll | Edit |
Select a Secondary Pool

Q ~ |Ater..
Narme Status Free Capacity || Capaciy
Extetnial_Pool1 Online 390G 334.0GH
Poal online @ 50TB 5178
Advanced... %3 create | | M create and Map to Host | Cancel |

Figure 5-16 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
(Figure 5-17).

News Yolume

Select a Preset
Generic Thin Provision Mirvor Thin Mirror
select a Pool

Frimary Pool! Pooll | Edit |

Select a Secondary Pool
Fecondsry Fool! External_Pooll | Edit |

select Names and Sizes
wvolurme Marme Size
ESkH_VMFS2 100 GB +

Summary: 1 thin-mirrored volume, 100.0 GB total wirtual capacity, 4.0 GB total real capacity,
5.0 TB free in pool Pooll, 357.0 GB free in pool External_Pooll

|_ Advanced... | |<G Create | |DU Create and Map to Host | | Cancel |

Figure 5-17 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 (Figure 5-8 on page 165) or the
mirror synchronization rate (Figure 5-13 on page 168). If you have opened the advanced
settings, click OK to return to Figure 5-17.

5. Click Create and Map to Host and the mirrored volume is created (Figure 5-18).

Create Volumes

The task completed.

- Details

The task is 0% complete. 9:E6 AI‘IA
Creating the wolume ESX WMF2Z (100 gb) 9:26 AM
Punning commatd: S:E6 AN

swyctask mkrdisk -autoexpand -cache readwrite -copies 2 -grainsize 32
-iogrp io_grpld -mdiskgrp Pooll:External Pooll -name ESX WMFS2 -rsize 2%
-gize 100 -syncrate 50 -unit gb -vtype striped —wvarning 20%

The wolume (ID' 3) was successfully created. 9126 AM
Synchronizing mewory cache. 226 AM
The task i=z 100% complete. 9:Z5 AM
The task conpleted. S:E6 AM |y

|_ Close | Cancel

Figure 5-18 Create Thin Mirror Volume

6. Click Continue and go to 5.2.1, “Mapping newly created volumes to the host using the
wizard” on page 172.
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5.2 Mapping a volume to the host

The first part of this section (5.2.1, “Mapping newly created volumes to the host using the
wizard” on page 172) describes how to map a volume to a host if you click the Create and
Map to Host button. The second part (5.2, “Mapping a volume to the host” on page 172)
explains the manual host mapping process to create customized mappings.

5.2.1 Mapping newly created volumes to the host using the wizard

We continue to map the volume we created in 5.1, “Provisioning storage from IBM Storwize
V7000 and making it available to the host” on page 160. We assume that you followed the
procedure and clicked the Continue button as, for example, shown in Figure 5-4 on

page 162.

To map the volumes, complete the following steps:

1. Select a host to which the new volume should be attached (Figure 5-19).

Modify Mappings
Choose a host to modify its host mappings.

Host: | sqQL_wzka_1_RZA |7

MNext = Cancel

Figure 5-19 Choose a host

2. The Modify Mappings window opens, and your host and the newly created volume are
already selected. Click OK and the volume is mapped to the host (Figure 5-20).

Modify Mappings

To edit the SCSI 1D, select a mapping that is highlighted in yellow which indicates that the mapping is new. Only new mappings can have their SCSI ID changed. To edit
an existing mappings SCSI ID, you must unmap the volume and recreate the map to the volume,

Host:| 5QL_wzks_1_RZA |~

Map Ly Edit SCSI ID Unrap
Hame Capacity un SCSIID « Hame un
; o SGEL_Databasze BO0:507 680280501 ACS00000000000003
Mo tems found.
Showing 0 volumes | Selecting 0 volumes Showing 1 mapping | Selecting 0 mappings

QK Apply Cancel

Figure 5-20 Modify mappings
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3. After the task completes, click Close (Figure 5-21), and the wizard returns to the All
Volumes window.

Modify Mappings

The task completed.

100%

() Details

The task has started. 4:33 M
Creating the mapping for wolume 30L_Database to host SQL_WzZkS_1_RZA 4:33 M
Purnning commard: 4:33 PM
swctask mkvdiskhostmap -force -host 1 -scsi 0 0

The task i=z 100% complete. 4:33 PM
Svnchronizing memory cache. 4:33 PM
The task completed. 4:33 PM

Cancel

Figure 5-21 Modify Mappings complete

The newly created volume is displayed. We see that it is already mapped to a host
(Figure 5-22).

Hame
SGL_Database

Actions

Status Capacity Storage Pool {1]]1] Host Mappings
Cinline 1000 GB  mdiskgrpa G00507550280501 ACE00000000000009 W ves

Showing 1 valume | Selecting O valumes

Figure 5-22 New Volume mapped to host

The host is now able to access the volumes and store data on it. Go to 5.3, “Discovering the
volumes from the host and specifying multipath settings” on page 174 to discover the volumes
on the host and make some additional host settings if required.

You can also 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 272.
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5.3 Discovering the volumes from the host and specifying
multipath settings

This section shows how to discover the volumes created and mapped in 5.1, “Provisioning
storage from IBM Storwize V7000 and making it available to the host” on page 160 and 5.2,
“Mapping a volume to the host” on page 172, and set additional multipath settings, if required.

We assume that you have completed all steps described previously in the book so that the
hosts and the IBM Storwize V7000 are prepared:

» Prepare your operating systems for attachment (Chapter 4, “Host configuration” on
page 131).

» Create hosts using the GUI (4.3, “Creating hosts using the GUI” on page 148).

» Perform basic volume configuration and host mapping (5.1, “Provisioning storage from
IBM Storwize V7000 and making it available to the host” on page 160).

This section shows how to discover Fibre Channel and iSCSI volumes from Windows 2008
and VMware ESX 4.x hosts.

In the IBM Storwize V7000 GUI, click Hosts and All Hosts (Figure 5-23).

ITSO-Storwize-¥7000-2 > Volumes > Volumes ¥

[ ﬁ Mew Waolume i Actions & L v
-~ ESX_VMFS1 r_JJ 2nline 250GE Pooll BO0S07630283001 ACS00000000000035 ko
L_! Copy 0* r_-a online 250GHE Pooll BO0507BE0253001 ACE00000000000035 Mo
Copy 1 EJ Cnline 230 GB External_Pooll BO0S07E80253001 ACS00000000000035 [ills)
@ = ESX_VMF52 r_.a Cnline [E 100.0GB Poor BO0S07E80253001 ACS00000000000036 Mo
Copy 0* EJ Cnling [ 100.0GB Pooi BO0S07E30253001 ACS00000000000036 o
Fe Copy 1 anling (@ 100.0GB External_Poclt 600507660283001 ACB00000000000036 N
;@ Fileserver Cnling (3 100.0GE PooH BO0S07EE0283001 ACE00000000000034 o
SQL_DataBase [# Oriine 100.0 B Poolt BO0S07E30253001 ACS00000000000033 Mo
Hosts 1
Ports by Host
Host Mappings
Volumez by Host )
Showing 4 volumes | Selecting 0 volumes
o e ) [ — T — | —r—

https:ff10.18.228, 201 fqui#hosts-al

Figure 5-23 Open all hosts
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The view that opens gives you an overview of the currently configured and mapped hosts

(Figure 5-24).

ITSO-Storwize-¥7000-2 > Hosts = Alf Hosts

4‘_1 Mew Host Actions

Hame Host Type #of Ports Host Mappings
ES¥_1_RIn Generic 2 W3 Yes
ESK_2_RZB_SCEl Generic 1 3 Yes
FileSre _W2kE_RIB_=SCE| Generic 1 {3 Yes
SOLWIKE_1_RIA Generic 2 {3 Yes

Figure 5-24 All Hosts view

5.3.1 Windows 2008 Fibre Channel volume attachment

To perform Fibre Channel volume attachment in Windows 2008, complete the

following steps:

1. Right-click your Windows 2008 Fibre Channel host in the All Hosts view (Figure 5-25) and

select Properties.

ITSO-Storwize-¥7000-2 > Hosts = Alf Hosts

) Mew Host fctions ¥

Hame Host Type # of Ports Host Mappings
ESH_1_RZIA Generic 2 W3 ves
ESH_2_RIB_izCEl Genetic 1 {3 ves
FileSre W2kE_RIB_iSCE| Generic 1 {3 Yes
SAL_WZKE 1 RTA (SRneric 2 {3 Yes

D|_.| Modify Mappings
T Unmap &1 volumes

7 Rename

3 Delete

=] Properties

Figure 5-25 Host properties
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Navigate to the Mapped Volumes tab (Figure 5-26).

Host Details: SQL_W2k8_1_RZA

Overview Port Definitions

SCSIID « Hame un 1/Q Group 1D
o SGEL_Databaze BO0:507680280501 ACS00000000000009 0

Showing 1 mapping | Selecting 0 mappings

Show Details Close

Figure 5-26 Mapped volumes to a host

The host details show you which volumes are currently mapped to the host, and you also
see the volume UID and the SCSI ID. In our example, one volume with SCSI ID 0 is
mapped to the host.

. 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 if there are IBM Storwize V7000 disks
connected to this host (Example 5-1).

Example 5-1 datapath query device

C:\Program Files\IBM\SDDDSM>datapath query device

Total Devices : 1
DEV#: 0 DEVICE NAME: Diskl4 Part0 TYPE: 2145 POLICY: OPTIMIZED
SERIAL: 600507680280801AC800000000000009

Path# Adapter/Hard Disk State Mode Select Errors
0 Scsi Port5 Bus0/Diskl4 Part0 OPEN  NORMAL 0 0
1 Scsi Port5 Bus0/Diskl4 Part0 OPEN  NORMAL 22 0
2 Scsi Port6 Bus0/Diskl4 Part0 OPEN  NORMAL 19 0
3 Scsi Port6 Bus0/Diskl4 Part0 OPEN  NORMAL 0 0

C:\Program Files\IBM\SDDDSM>
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3. The output provides information about the connected volumes. In our example, there is
one disk connected, Disk 14 for the Windows host, and four paths to the disk are available
(State = Open). Open the Windows Disk Management window (Figure 5-27) by clicking
Start — Run, type diskmgmt.msc, and click OK.

& Disk Management

=] B
File  Action Wiew Help
il Alzasll) ? Nl
Yolume | Layout: | Type | File System | Stakus | Zapacit | Free Space | % Fr
Simple Basic Healthy (E... 47 MB 47 ME 100+
Ca (T Simple Basic MTFS Healthy (S... 136.68 GB 84,37 GB 62 %
< I i
]
I
aiDisk 14
Unknown
100,00 GB 100.00 GB
Offline Unallocated
=Disk 15
Removable (Fi) 1
Mo Media
~|
B Unallocated [l Primary partition —|

Figure 5-27 Windows Disk Management

Windows device discovery: Usually, Windows discovers new devices, such as disks,
by itself. If you have completed all the steps and do not see any disks, click Actions —
Rescan Disk in Disk Management to discover the new volumes.

4. Right-click the disk in the left pane and select Online (Figure 5-28).

aiDisk 14
Unknown

Cfline |

ted

Properties

Mo Media

B Unallocated [l Primary partition

Figure 5-28 Place a disk online

5. Right-click the disk again, click Initialize Disk (Figure 5-29), and click OK.

N

aiDisk 14 L
Unknown

100,00 GB

Matk: Initializ

=Disk 1 Offline

Eelaste Properties |
Mo Media

Help -

B Unallocated [l Primary partition

Figure 5-29 |Initialize Disk menu

Chapter 5. Basic volume configuration 177



6. Right-click the right pane and click New Simple Volume (Figure 5-30).

-
L_=Disk 14 e

Basic

100.00 GB 100,00 GB
Online Unallocated
Iew Spanned Yolume, .,
=Disk 15 Idevs Striped Yolume. ..
Removable (F:) Iew Mirrored Yolume, .. |
No Media Iew RAID-5 Yolume. ..

7 = Properties
B Unallocated [l Frimary partition e

Help —

Figure 5-30 New Simple Volume
7. Follow the wizard and the volume is ready to use from your Windows host (Figure 5-31).

E‘ Disk Management Ol x|
File  Action Wiew Help

| HE R E

Yolume I Layouk | Tvpe I File Swstem | Status I Capacit I Free Space | % Fr
[l Simple Basic Healthew (E... 47 MEB 47 ME 100 <
[y Simple: Basic MTFS Healthy (5.,  136.63 GB 84,37 GB 62 %
CaYT000 (Z: Simple: Basic MTFS Healthy (P... 100,00 6 a9,91 GB 100 -

i

L_=Disk 14
Basic Y7000 {Z:)

100,00 GE 100,00 GB NTFS

Onling Healthy (Primary Partition)

=Disk 15
Removable (F:) _

Mo Media

B Unallocated ] Primary partition

Figure 5-31 Volume is ready to use

The basic setup is now complete, the IBM Storwize V7000 is configured, and the host is
prepared to access the volumes over several paths and is able to store data on the
storage subsystem.

178 Implementing the IBM Storwize V7000 V6.3



5.3.2 Windows 2008 iSCSI volume attachment

To perform iSCSI volume attachment in Windows 2008, complete the following steps:

1. Right-click your Windows 2008 iSCSI host in the All Hosts view (Figure 5-32), click
Properties, and navigate to the Mapped Volumes tab (Figure 5-33).

ITSO-Storwize-V7000-2 = Hosts = Alf Hosts

] Mew Host Actions ¥
Hame Host Type # of Ports Host Mappings
ESX_1_RZIA Generic 2 3 es
ES¥_2 RIB_i=Csl Generic 1 i3 Yes
FileSrv_wW2ki_RIR iSCS GRnerin: 1 l{3lYes
J Modify Mappings
Sl _W2kE_1_RI: = ¥ HiapRing 2 {3 es
3%_1 Unmap &l volumes
T3 Rename
3 Delete
.j Properties

Showing 4 hosts | Selecting 1 host

Figure 5-32 All Hosts view

Host Details: FileSrv_W2k8_RZB_iSCSI

Overview Port Definitions
SCSIID « Hame un 1/Q Group 1D
o Fileserver BO0:507680280501 ACS00000000000004 0

Showing 1 mapping | Selecting 0 mappings

Show Details Close

Figure 5-33 Mapped volumes to an iSCSI host
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The host details show you which volumes are currently mapped to the host, and you also
see the volume UID and the SCSI ID. In our example, one volume with SCSI ID 0 is
mapped to the host.

2. Log on to your Windows 2008 host and click Start — Administrative Tools — iSCSI
Initiator to open the iISCSI Configuration tab (Figure 5-34).

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 5-34 Windows iSCSI Configuration tab

3. Enter the IP address of one of the IBM Storwize V7000 iSCSI ports and click Quick
Connect (Figure 5-35).

iSCSI IP addresses: The iSCSI IP addresses are different for the cluster and canister
IP addresses, and they have been configured in 4.3.2, “Creating iSCSI hosts” on
page 154.

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.,

Targst: | 192,169,70,131 Cuick Connect,.,, |

Figure 5-35 iSCSI Quick Connect
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The IBM Storwize V7000 initiator is discovered and connected (Figure 5-36).

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 |

Status

.com.ibm:2145 ar odel Connecked

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 5-36 iSCSI Initiator target is connected

Now you have completed the steps to connect the storage disk to your iSCSI host, but you
are only using a single path at the moment. To enable multipathing for iSCSI targets, more
actions are required. Complete the following steps:

1. Click Start —» Run and type cmd to open a command prompt. Enter
ServerManagerCMD.exe -install Multipath-I0 and press Enter (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
select the Add support for iSCSI devices check box (Figure 5-37).

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 5-37 Enable iSCSI MPIO

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, and navigate to the Discovery tab (Figure 5-38).

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: &I

Address | Fork | Adapter | IP address I
192,1658.70.131 F260 Default Default

To add a target portal, click Discover Portal, Discover Portal... |
To remove a target portal, select the address above and
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 5-38 iSCSI Properties Discovery tab

5. Click Discover Portal..., enter the IP address of another IBM Storwize V7000 iSCSI port
(Figure 5-39), and 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.)

| 192, 168,70, 141 |326D

Advanced. . | [8]4 I Cancel |

Figure 5-39 Discover Target Portal window
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6. Return to the Targets tab (Figure 5-40) and you find the new connection there 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, itso-storwize-»7000-2,.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 target, select BEiiEEE, . |
the target and then click Devices,

More about basic iSCSI connections and targets

OF I Cancel Apply

Figure 5-40 Inactive target ports

7. Highlight the inactive port and click Connect. The Connect to Target window opens
(Figure 5-41).

Connect To Targek

Target name:

I ign. 1986-03,com.ibm: 2145, itso-storwize-v7000-2 . 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

Figure 5-41 Connect to a target
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8. Select the Enable Multipath check box and click OK. The second port now appears as
Connected (Figure 5-42).

iSCSI ator 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, itso-storwize-»7000-2,.node 1 Connected
ign.1986-03.com.ibm;:2145.itso-storwize-v7000-2.node2  Connected

To connect using advanced options, select a target and then
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 Second target port connected

Repeat this step for each IBM Storwize V7000 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. Click Devices — MPIO to make sure that the multipath policy for Windows 2008 is set to
the default, which is Round Robin with Subset (Figure 9), and click OK to close

this view.
MPIO |

Load balance policy:

Round Robin |

i~ Descripkion

The round robin with subset policy executes the round robin policy
only on paths designated as active. The standby paths will be tried
on a round-robin approach upon Failure of all active paths,

This device has the Following paths:

Pathid [ Status [ Type [ weight | SessionID

0x7703... Conne... Active nfa FFFFFa3002F94018-4000(

0x7703... Conne... Active nfa FFFFFa3002F94018-4000(

| | 2
Details | Edit... |

OF I Cancel | Apply |
Figure 5-43 Round Robin with Subset

10.0pen the Windows Disk Management window (Figure 5-44) by clicking Start — Run,
typing diskmgmt.msc, and clicking OK.

E%' Disk Management

=] B
File  Action Wiew Help
il Al ? Nl
Yolume | Layout: | Type | File System | Stakus | Zapacit | Free Space | % Free
() Simple Basic MTFS Healthy (B... 19,90 GB 10,20 GB 51 %
@ System Reserved Simple Basic MTFS Healthy (5... 100 ME 72 ME T2 %
4 | i
|
-
L_uDisk D
EBasic System Reserve {C:)
20,00 GB 100 MB NTFS 19,90 GEB NTFS
Online Healthy (System, & [Healthy {Boot, Page File, Crash Dump, Primar
“ziDisk 1
Unknown
10240.00 GB 10240,00 GB
Offline i Unallocated
Help
-
B Unallocated [l Primary partition

Figure 5-44 Windows Disk Management

11.Set the disk online, initialize it, create a file system on it, and then it is ready to use. The

detailed steps of this process are the same as described in 5.3.1, “Windows 2008 Fibre
Channel volume attachment” on page 175.
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Now the storage disk is ready for use (Figure 5-45). In our example, we have mapped a
10 TB disk, which is thin-provisioned on the IBM Storwize V7000, to a Windows 2008 host

using iSCSI.

Disk Management

=] B
File  Action Wiew Help
s alle Azl ? Wo:HEN =
Yolume | Layout: | Type | File System | Stakus | Zapacit | Free Space | % Free
() Simple Basic MTFS Healthy (B... 19,90 GB 10,20 GB 51 %
@ System Reserved Simple Basic MTFS Healthy (5... 100 ME 72 ME T2 %
Y7000 ThiniSCSI () Simple Basic MTFS Healthy (P...  10239.87 GB 10239.4...  100%
1| | _’I
-
L_Disk 0 _
EBasic System Reserve {C:)
20,00 GB 100 MB NTFS 19,90 GEB NTFS
Online Healthy (System, & | |Healthy {Boot, Page File, Crash Dump, Primar
L_uDisk 1
Basic ¥7000 Thin iSCSI (I:)
10239.58 GB 1023957 GB NTFS
Online Healthy (Primary Partition)

B Unallocated [l Primary partition

Figure 5-45 Windows Disk Management: Disk is ready to use

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 (Figure 5-46) and

select Properties

] Mew Host Actions ¥

Hame Host Type # of Ports Host Mappings

ESH_1_RI& oo 2 {3 ves
H_.| Modify Mappings

ES¥_2_RIB_ISC 1 3 ves
3%_1 Unmap Al Wolumes

FileSre_WW2kE_R 1 {3 es
12 Rename

Sel W2k _1_R 2 i3 fes
3 Delete

._:I Properties

Showing 4 hosts | Selecting 1 host

Figure 5-46 Example ESX FC host
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2.

Navigate to the Mapped Volumes tab (Figure 5-47).

Host Details: ESX_1_R2ZA

Overview Port Definitions

S5CS51ID ~ Hame uin 110 Group 1D
1 ESH_WMFS_1 B00S07650230801 ACS00000000000000 O

Showing 1 mapping | Selecting 0 mappings

¥| Show Details

Close

Figure 5-47 Mapped volumes to ESX FC host

In the Host Details window, you see that there is one volume connected to the ESX FC

host using SCSI ID 1. The UID of the volume is also displayed.
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Connect to your VMware ESX Server using the vSphere client, navigate to the
Configuration tab, and select Storage Adapters (Figure 5-48).

E'j 10.18.228.44 - vSphere Client
Fil= Edit Yew Inventory Administration Flug-ins Help
@ B | Eﬁ Home b gF] Inventory b Eﬂ Inevenkary
3
a &
= [@ |10.18.225.44
(3 Dan_Fedora
E} OC wWeka Configuration
L Jason_wizks (e Storage Adapters Refresh Rescan Al
(T3 Massimo_W2ks -
(3 WC_Waka Health Status Lzilis | IS | il | =
Processars ICH10 2 port SATA IDE Controller
Memary @ wrnhbat Block SCS1 |
o & vmhbass Block SCSI
orage
et o i ICH10 4 port SATA IDE Controller
srering @ wmhhas Black SC5T
v+ Storage Adapters & wmhbazz Block SCST
Hetwork Adapters R ada_A7E 295 =l
Advanced Settings Details
Power Management
hbab
ST Madel: TCHI0 2 port SATA IDE Contraller
Targets: 0O Devices: 0 Paths: u}
Licensed Features
Tirne: Configuration ¥iew: |Devices Paths
D3 and Routing Name Rurkime Mame ‘ LLIM Type Transport Capacity | O
Authentication Services
virkual Machine Startup/Shutdown
Wirkual Machine Swapfile Location
Security Profile
System Resource Allocation
Adwanced Settings
| i

Figure 5-48 vSphere Client: Storage adapters
3. Click Rescan All... and click OK (Figure 5-49) to scan for new storage devices.

IV Scan for New Storage Devices

Rescan all host bus adapters for new storage devices,
Rescanning all adapters can be slow,

¥ Scan For New YMFS Yalumes

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
skorage,

Cancel Help

[ 1]

Figure 5-49 Rescan
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4. Select Storage and click Add Storage (Figure 5-50).

ES¥Xl.itso.docal ¥Mware ESY, 4.1.0, 260247 | Evaluation {48 days remaining)

Hardware

Health Status
Processors
Mermary

v Storage
Metwarking
Storage Adapbers
Metwoark Adapters
Advanced Settings

Power Managernent

Configuration %

Yiew: |Datastores Devices

Datastores Refresh Delete  Add Storage... Rescan All...
Identification . | Device | Capacity Free | Twpe | Last Update | Hardware A
a ES¥1_internal Local IBM Disk (n... 9232568  853.89GE  wmfs3 11f24/2010 7:51:01 &AM Unknown

| | ol

Software

Datastore Details Properties. ..

Licensed Features

Time Configuration

DS and Fouting

Authentication Services

Yirtual Maching Startup/Shutdown
Yirtual Maching Swapfile Location
Security Profile

System Resource Allocation

Advanced Settings

Figure 5-50 vSphere Client: Storage
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5. The Add Storage wizard opens. Click Select Disk/LUN and click Next. The IBM Storwize

V7000 disk appears (Figure 5-51). Highlight it and click Next.

|J-_T,J Add Storage =] B3

Select Disk/LUN
Select a LUM to create a dataskore or expand the current one

B DiskiLUN ) Mame, Identifier, Path ID, LUM, Capacity, Expandable or YMFS Label c... = I Clear
Select Disk,/LUM
Current Disk Layout Mame | Path1D [n -~ | Capacity | vMPS Label | Harc
Froperties 16M Fibre Charnel Disk (naa.60050,..  wmhbaZ:C0:T1:L1 1 25.00 GB Unkr
Formatting

Ready to Complate

« | ol
Help | < Back | Mext = I Cancel |

Figure 5-51 Select Disk/LUN menu
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6. 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 5-52, you see that the new volume has
been added to the configuration.

ESX1l.itso.local ¥Mware ESX, 4.1.0, 260247 | Evaluation {48 days remaining)

Summary - Yirkual Machines rce Allocation ' Performance  REGRUWNEN N, Local L Events
Hardware ¥iew: |Datastores Devices |
Health Status Datastores Refresh  Delete  Add Storage... Rescan All...
Processors Identification - | Device | Capacity Free | Tvpe | Last Update | Hardware &
Memory @ ES®1_internal Local IBM Disk {n... 928,25 GB 853.89GE  wmfs3 11/24/2010 7:55:37 &AM Unknown
v Storage @ ITSO-CLluster_1 IBM Fibre Channel... 24,75 GB 24,34 GB  wmfs3 11/24/2010 7:55:37 &M Unknown
Metworking
Storage Adapters
Metwork Adapters
Advanced Settings
4 3
Power Managemenkt I I —I
Datastore Details Properties...
Software -
ITSO-CLuster_1 24,75 GB  Capacity —]
Licensed Features Location:  fwmfsfvolumesf4ced3sS7s-4,.,
Time Configuration Hardware Acceleration:  Unknown 417.00M8 E Used
24.34GE [ Free
DMS and Routing
Authentication Services Path Selection P " Extent
y : Fixed (¥Mware) roperties HLENLS
Wirtual Machine Startup/Shutdown Volumelabel:  ITSO-Cluste..  IBM Fibre Charnel Disk {naa...  25.00 GB
Wirtual Machine Swapfile Location Datastore Mame:  ITSO-CLuste..
i ] stastore hame uste Total Formatted Capacity 24,75 GB
Security Profile Paths .
) Total: 4 Formatting
Syskem Resource Allocation ke File Systern: YMFS 3.46
Ei : i} ! !
Advanced Settings D:soabll;d: 0 EBlock Size: 1ME —
-
| | i

Figure 5-52 Add Storage task complete

7. Highlight the new data store and click Properties to see the details of it (Figure 5-53).

TSO-CLuster_1 Properties

¥Yolume Properties

—&eneral —Format
Datastore Mame:  ITSO-Clusker_1 Rename... File System: WMFS 3.46
Total Capacity: 24,75 GB ITncrease. .. Mazximurn File Size: 256 GB
Block Size: 1 MB
Extents Extent Device
A WMFS 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 | Capacity | Device Capacity
1BM Fibre Channel Disk (naa.600507680280. .. 25.00 GB | IBM Fibre Channel Disk (naa.60... 25.00 GB
Primary Partitions Capacity
1. VMFS 25.00 GB
Refresh | Manage Paths...

Close I

Help

Figure 5-53 Data store properties
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8. Click Manage Paths to customize the multipath settings. Select Round Robin
(Figure 5-54) and click Change.

@ IBM Fibre Channel Disk {naa.600507680280801ac80000000000000d) Manage Paths [ %]

—Palicy

Path Selection:

IRound Robin (YMware) j Change |

Storage Array Type: VMW _SATP_SWC

—Paths
Runtime Mame Target LUR | Status | Preferred |
wmhba3:C0:T2:L1 50:05:07:68:02:00:05: 48 50:05:07:68:02: 10:05: a8 1 & Active (If0) |
wmhba3:C0: T30 50:05:07:68:02:00:05: 49 50:05:07:68:02: 10:05:49 1 @ Active (If0)
wmhbaz:C0:T1iL1 50:05:07:68:02:00:05: 48 50:05:07:68:02: 10:05: a8 1 @ Active (If0)
wmhbaz:C0: T30 50:05:07:68:02:00:05: 49 50:05:07:68:02: 10:05:49 1 @ Active (If0)

Refresh |

Mame:
Runtirme Marne:

Fibre Channel
Adapter:
Target:

fr. 200000051 ec76bed: 10000005 1 ec76bed-fo, 5005076802000545: 5005076502 1005a3-naa, 600507630280801 ac800. .
wmhba3:C0:T2:L1

20:00:00:05: 1e:c?:6bicd 10:00:00:05: 1e:c7:6bicd
50:05:07:65:02:00:05:45 50:05:07:68:02: 10:05:a8

Close I Help

Figure 5-54 Select a data store multipath setting

The storage disk is available and ready to use for your VMware ESX server using Fibre
Channel attachment.
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5.3.4 VMware ESX iSCSI attachment

To perform a VMware ESX iSCSI attachment, complete the following steps:

1. Right-click your VMware ESX Fibre iSCSI host in the All Hosts view (Figure 5-55) and
select Properties.

ITSO-Storwize-¥7000-2 > Hosts = Aff Hosts

%New Haost Actions ¥
Hame Host Type # of Ports Host Mappings
ES¥_1_RIA GEMEric 2 {3 ves
ESK_2_RIB_iSCS! e 1 {3 Yes
W Modity Mappings
FileSrv_W2KS_RIB_iS0 1 W3 Yes
L Unmap &1 Yolumes
SEL_ W2k 1 RIS 2 W3 ves
12 Rename
H Delete
.j Properties

Showing 4 hosts | Selecting 1 host

Figure 5-55 Select iISCSI ESX host properties
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Navigate to the Mapped Volumes tab (Figure 5-56).

Host Details: ESX_2_RZE_iSCSI

Overview i Mapped Yolumes Port Definitions
SCSIID - Hame {1]]1] 1O Group 1D
1] ESH_VMFS_2 BO00507E50250501 ACS0000000000000F O

Showing 1 mapping | Selecting 0 mappings

Y| Show Details Close

Figure 5-56 iSCSI ESX host properties

2. In the Host Details window, you see that there is one volume connected to the ESX iSCSI
host using SCSI ID 0. The UID of the volume is also displayed.
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Connect to your VMware ESX Server using the vSphere Client, navigate to the
Configuration tab, and select Storage Adapters (Figure 5-57).

itso-esxZ.itsolocal ¥Mware ESX, 4.1.0, 260247 | Evaluation {51 days remaining)

Configuration

T T Storage Adapters Refrash Rescan all...
Health Status Lbeile | Ly Ll | =
isCSI Software Adapter
Processaors
Mermary {3 vmhbai4 i5CSI ign. 1998-01.com. vmware itso-esx2-22ab3ed®: |
ICH10 2 port SATA IDE Controller
Storage
R & vmhbat Block 5C51
shwerking (@ vmhbads Black 5C51
» Storage Adapters ICH10 4 port SATA IDE Controller
Metwork Adapters 3 ebhas Bl 55T LI
Advanced Settings Details
Power Management
ymhba34 Properties. .,
ST Madel: iSCSI Software Adapter
ISCST Mame: ign. 1998-01 .can. vmware: itso-esx2-22ab3ed9
Licensed Features 19031 Alias:
Tirme Configuration Connecked Targets: 0 Devices: 0 Paths: 0
DS and Fouting
Yiew: |Devices Paths
Authentication Services 4
Yirtual Maching Startup/Shutdown Marme Runtime Mame | Lum Type Transport =
Wirkual Machine Swapfile Location
Security Profile
Syskem Resource Allocation
Advanced Settings 1| _bl

Figure 5-57 vSphere Client: Storage
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3. Highlight the iSCSI Software Initiator and click Properties. The iSCSI initiator properties
window opens. Select the Dynamic Discovery tab (Figure 5-58) and click Add.

@ iSCSI Initiator {(¥ymhba34) Properties =] E3

"General Dynamic Discovery | Static Discavery |
Send Targets

Discover iSCSI kargets dynamically from the Following locations {IPv4, host name):

1551 Server Location |

Add... | Remayve | Settings...l

Close | Help /lj

Figure 5-58 iSCSI Initiator properties

4. To add a target, enter the target IP address (Figure 5-59). 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 [ %]
i5CSI Server: J152.168.70.131]
Part: |3260

Parent:

i Authentication may need to be configured before a session can
—=%  be established with any discovered targets,

CHAP... | Advanced...l

OF I Cancel | Help |

Figure 5-59 Enter a target IP address

Repeat this step for each IBM Storwize V7000 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 have been configured in 4.3.2, “Creating iSCSI hosts” on page 154.

5. After you have added all the ports required, close the iISCSI Initiator properties by clicking
Close (Figure 5-58).
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You are prompted to rescan for new storage devices. Confirm the scan by clicking Yes
(Figure 5-60).

I_\ A rescan of the host bus adapter is recommended for this

% configuration change, Rescan the adapter?

Figure 5-60 Confirm the rescan

6. Go to the storage view shown in Figure 5-61 and click Add Storage.

e A tion Configuration
-
Hardware Yiew: |Datastores Devices| I
Processars Datastores Refresh Delete Add Storage. .. Rescan All...
Mernory: Tdentification | Status | Device | Capadity | Free | Type | Last Update | Alarre
v Storage @ datastorel & Mormal Local IEM Disk {n... 928,25 GE  920.08 GB wmfs3 12/10/2010 1:41:42 &AM Enab

Metworking
Storage Adapters
Metwork, Adapters
Advanced Sektings
Power Managemment

< | i

Datastore Details Properties...

Software

Licensed Features

Tirne Configuration

DMS and Rouking

Authentication Services

Power Managerment

Yirbual Machine Startup/Shutdown
Wirtual Machine Swapfile Location LI

Figure 5-61 Add Storage menu

198 Implementing the IBM Storwize V7000 V6.3



7. The Add Storage wizard opens (Figure 5-62). Select Disk/LUN and click Next.

[ Add Storage

Specify if you want to format a new volume or use a shared Folder over the network,

=] B3
Select Storage Type

Ready to Complete " Network File System

Choose this option if you want to create a Metwork File System,

[ Disk/LUN Storage Type
Select Disk/LURN
= i
Current Disk Layout Disk /LUN
Properties Create a datastore on a Fibre Channel, i5CS1, or local SCSI disk, or mount an existing ¥MFS wolume,
Formatting

i | Adding a datastore on Fibre Channel or iSCSI will add this datastore to all hosts that have access
to the storage media,

Help |

= Back. | Mexk = I Cancel

Y
Figure 5-62 Select Disk/LUN menu
The new iSCSI LUN displays. Highlight it and click Next (Figure 5-63).
&) Add Storage =] 3
Select Disk,/LUN

Select a LUN to create a datastore or expand the current one

B DiskiLUN A Mame, Identifier, Path ID, LUM, Capacity, Expandable or ¥MFS Label c... = I Clear
Select Disk,/LUN
Current Disk Layout Mame | Path 1D |tom -~ | Capacity | ¥MFS Label | Harc
Properties 1BM iSCSI Disk (naa.600507630280.,. ign.1986-03.com.i... 0 500.00 GB Unkr
Formatting
Ready to Complete

|IBM iCSI Disk. (naa.60050?680280801aCSDDDDDDDDDDDDIC)|

l

| |
Help | < Back | Mext = I Cancel |

4
Figure 5-63 Select iSCSI LUN menu
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9. Review the disk layout and click Next (Figure 5-64).

[ Add Storage =] 3

Current Disk Layout
‘fou can partition and Format the entire device, all free space, or a single block of free space,

Bl DiskLUN Review the current disk layout:
Select Disk/LUIMN
Current Disk Layout Device Capacity Available LR
Properties IBM iSCSI Disk (naa, 600S07680280501ac. .. 500,00 GB 499,99 GB o
Formatting Location
Ready to Complete Tvmfsidevices/disksfnaa, 600507650280801ac30000000000001c

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 5-64 Current Disk Layout
10.Enter a name for the data store and click Next (Figure 5-65).
&) Add Storage =] 3

Properties
Specify the properties for the datatore

= Disk/LUM
Select Disk/LUIMN
Current Disk Layout iscsi_wvmfs_1]
Properties
Formatting
Ready to Complete

Enter a datastore name

Help | < Back | Mext = I Cancel

Figure 5-65 Enter a data store name
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11.Select the maximum file size and click Next (Figure 5-66).

[ Add Storage =] 3

Disk /LUN - Formatting
Specify the maximum file size and capacity of the datastore

Bl DiskiLUN r—Maimurn file size
Select Disk/LUIMN
Current Disk Lavaut Large files require large block size,  The minimum disk space used by any file is equal ko the file system
Properties block size.
Formatting
Ready to Complete |256 GE , Block size: 1 MB j
— Capacity
¥ Maximize capacity |499.99 3: GE

Help | < Back | Mext = I Cancel |

4
Figure 5-66 Maximum file size
12.Review your selections and click Finish (Figure 5-67).
[ Add Storage =] 3
Ready to Complete
Review the disk layout and click Finish to add storage
DiskfLUN Disk layout:
Ready to Complete
Device Capacity LU
IBM iSCSI Disk (naa, 600S07680280501ac. .. 500,00 GB o
Location
Tvmfsidevices/disksfnaa, 600507650280801ac30000000000001c
Primary Partitions Capacity
WMFS {IEM iCSI Disk (naa,60050768028080. . 499,99 GB
File system:
Properties
Datastore name: iscsi_vmfs_1
Formatting
File system: WMFS-3
Block size: 1MB
Maxirnum file size: 256 GB
Help | < Back | Finish I Cancel |
Y

Figure 5-67 Finish the wizard
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The new iSCSI LUN is now in the process of being added; this task can take a few
minutes. After the tasks complete, the new data store appears in the storage view
(Figure 5-68).

Al ion Configuration
Hardware View: |Datastores Devices |
Processors Datastores Refresh Delete  Add Storage...  Rescan Al
Memary Identification ; | Status | Device | Capacity Free | Type | Last Update | Alarm Actions
v Storage @ datastorel & Mormal Local IBM Disk {n... 928,25GB  920.03GE  vmfs3 12{10/2010 1:45:53 AM  Enabled
Metworking iscsi_wmfs_1 g MNormal IBM 1551 Disk.(n... 49975 GE  499.20GE vmfs3 12/10J2010 1:45:53 AM Enabled
Storage Adapters
Metwork Adapters
Advanced Settings
Power Managernent
| -l
Software . .
Datastore Details Properties, ..

Licensed Features iscsi_vmifs_1 499,75 GB  Capacity
Tirme Configuration Location:  jvmfsfvolumes/4d01fao0-24. .,
DS and Routing Hardware Acceleration:  Unknown 563.00MB E Used

499,20 G8 [ Free
Authentication Services
Pawer Management Path Selection P i Extent st 10 Control

. . Fixed (\"MWBFE) roperties HEents orage ontrol
Yirtual Machine Startup/Shutdown Volume Label:  iscsi_vmis_1 IBM iSCSI Disk (naa.60050... 499,99 GB Disabled
Wirtual Machine Swapfile Location Datastore Mame: i fs 1
N SLastore lame: - ISEs_vmis Total Farmatted Capacity 439,75 GB
Security Profie Paths )
) Total: 2 Formatting
System Resource Allacation ke File: Systern: YMFS 3.46
. Broken: il o !
Advanced Settings Disabled: D Block Size: 1 MEB
« | i

Figure 5-68 New data store available

13.Highlight the new data store and click Properties to open and review the data store
settings (Figure 5-69).

¥Yolume Properties

—&eneral

Datastore Mame:  iscsi_wmfs_1 Rename. ..

Total Capacity: 499,75 GB Increase. ..

Farmat
File System:

Block Size:

Maximum File Size:

WMFS 3.46
256 GB
1 MB

—Skarage IO Control
™ Enabled

adyanced.., |
Extents

A WMFS file system can span multiple hard disk partitions, or

Extent Device

The extent selected on the left resides on the LUM or physical

extents, to create a single logical volume, disk described below,
Extent | Capacity | Device Capacity
1BM iSCSI Disk (naa, 600S07680250501ac80... 499,99 GB i IBM i5CST Disk (naa, 600507680, 499,99 GB
Primary Partitions Capacity
1. VMFS 499,99 GB
Refresh | Manage Paths... |

Close I

Help |

Figure 5-69 Data store properties
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14.Click Manage Paths, select Round Robin as the multipath policy (Figure 5-70), and
click Change.

|J-_T,J 1BM iSCSI Disk (naa.600507680280801ac80000000000001c) Manage Paths

—Palicy
Path Selection:

Storage Array Type:

Round Robin |

WM _SATR_SYC

Change |

—Paths

Runtime Mame

| L | Status | Preferred |

Target

wmhba34:C0:TO:LO

ign. 1986-03,com.ibm: 2145, itso-storwize-»7000-2.nodel... 0 < Ackive |

wmhba34:C1:T1:L0

ign. 1986-03,com.ibm: 2145, itso-storwize-»7000-2.nodez,.. 0 @ Active (IJ0)  *

Refresh |

Mame:
Runtirme Marne:

iSCSI
Adapter:
i3CSI Alias:
Target:

ign. 1998-01 . com, vmware:itso-esx2-22ab3ed2-00023d000001 ,ign. 1 986-03, com.ibm: 2 145, itso-storwize-v7000-2, nod. .,
wmhba34:C0:TO:LO

ign. 1998-01 . com. vmware:itso-esx2-22ab3ed?

ign. 1986-03,com.ibm: 2145, itso-storwize-»7000-2,.node 1
192,1658.70.131:3260

Close I

Help

Figure 5-70 Change the multipath policy

15.Click Close twice to return to the storage view, and now the storage disk is available and
ready to use for your VMware ESX server using an iSCSI attachment.
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Migration wizard

In this chapter, we describe how to migrate existing data on older storage systems to the IBM
Storwize V7000 storage system. Migrating data from older storage systems to the IBM
Storwize V7000 storage system allows applications to benefit from the new features, such as
Easy Tier, an intuitive management GUI, and advanced storage replication functions that
better support applications.

To migrate existing data, the IBM Storwize V7000 provides a storage migration wizard to
guide you through the entire procedure.
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6.1 Preparing for data migration

In this section, we show you how to prepare external storage systems and IBM Storwize
V7000 for data migration. Data migration is always an important step when setting up new
storage systems in an existing storage infrastructure.

Before attaching any external storage systems to IBM Storwize V7000, see the IBM Storwize
V7000 support matrix at the following address:

http://www-01.1ibm.com/support/docview.wss?uid=ssg151003703

When migrating data from an external storage system to IBM Storwize V7000, where the
external storage system is removed from IBM Storwize V7000 control when complete, you
can temporarily configure the external virtualization license setting. Configuring the external
license setting prevents messages from being sent that indicate that you are in violation of the
license agreement. When the migration is complete, the external virtualization license must
be reset to its original limit.

External storage: When external storage is virtualized by IBM Storwize V7000, a
per-enclosure external virtualization license is required. Contact your IBM account team or
IBM Business Partner for further assistance, if required.

To prepare the data migration, external storage systems need to be configured to be under
IBM Storwize V7000 control. Complete the following steps:

1. Stop host I/O to the external storage LUNs that need to be migrated.
2. Remove zones between the hosts and the storage system from which you are migrating.

3. Update your host device drivers, including your multipath driver, and configure them for
attachment to the IBM Storwize V7000 system.

4. Create a storage system zone between the storage system being migrated and IBM
Storwize V7000 system, and the host zones for the host attachment.

5. Unmap the LUNS in the external storage system to the host and map them to the IBM
Storwize V7000 system.

6. Verify that the IBM Storwize V7000 has discovered the LUNs as unmanaged MDisks.

6.2 Migrating the data using the migration wizard

206

In this section, we describe how to migrate existing data on external storage systems using
the IBM Storwize V7000 storage migration wizard.

We use the IBM Storwize V7000 wizard that has been designed specifically for this scenario
to guide you through the process and describe the steps along the way.
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There are two ways to access the menu options for starting a migration:

» Click Home — Overview, and then click Migrate Storage from the Suggested Tasks
drop-down menu (Figure 6-1).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

°= Suggested Tasks = |

Q Migrate Storage
% Canfigure iSCSI

ﬂ Caonfigure Rermote Authentication \i

24 Internal ; ) 3 Fibre Channel
Drives Li’ @ Ty Hosts
8 MDisks 2 Pools 12 wolumes
o
L

3 External 0 iSCSI Hosts
Storage Systemns

"' Overview

@ watch e-Learning: Overview

YT

0

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 indude 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 ¥isit the Information Center

2 SSS—E Y T— T T—
Figure 6-1 Getting Started window with Migrate Storage option displayed
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» Click the Pools icon and click Navigate (Figure 6-2).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

“ | i~ Suggested Tasks = |
P o -

T 3 Fiore Channel
= Hosts
(T - ) —)
L MDisks by Pools )
1Disks 2 Pools 12 Volumes
{ Internal Storage ) - ‘-'\
E EEH | External Storage J ‘..__‘

( ‘h Y 0 iSCEI Hosts

ey
T

@ watch e-Learning: Overview
-,

wWelcome!
.= 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 ohjects, either select the associated task from Suggested Tasks or use the icons in the left navigation,
b Visit the Information Center
- 2 TR 77757 Y TH— | T —
https:ff10.18.228,201 fgui#physical-migration

Figure 6-2 Pools function icon with Migration option

Whichever method is chosen, the storage migration window opens (Figure 6-3). Click Start
New Migration to start the storage migration wizard.

ITSO-Storwize-¥7000-2 > Pools > System Migration

“5 Start Mew Migration | i Actions ¥ N, v | Aiter I

Volurme Hamo Target Pool Status Erogress [0

Mo tems found.

CemRchad

Showing 0 volumes | Selecting 0 volumes

Figure 6-3 Storage migration window
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Using the IBM Storwize V7000 storage migration wizard, you can easily migrate your existing
data. Complete the following steps:

1. Perform step 1 of the storage migration wizard, check the restrictions and prerequisites,
and click Next (Figure 6-4).

Storage Migration Wizard Step I of &

Before You Begin

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

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

Restrictions

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

am not migrating clustered hosts, including clusters of WM are hosts and WI0S,

| I am not migrating SAN boot images.,

Prerequisites
| This system is cabled into the SAN of the external storage I want to migrate,

v | WMWare ESx hosts are set to allow wolume copies to be recognized, or I am not
using WMWware ESx hosts,

p Learn more

ﬁ W atch e-Learning: Migrate Storage

Mext = Zancel

Figure 6-4 Before You Begin window

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

Step 1 shows there are some restrictions and prerequisites to using the storage migration
wizard:

— Restrictions:

* Do not use the storage migration wizard to migrate cluster hosts, including clusters
of VMware hosts and VIOS.

* Do not use the storage migration wizard to migrate SAN Boot images.
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If you have either of these two environments, you need to migrate them outside of this
wizard. You can find more information about this topic at the IBM Storwize V7000
Information Center at the following address:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp

The VMware ESX Storage vMotion feature might be an alternative to migrating
VMware clusters. For more information about this topic, see the following address:

http://www.vmware.com/products/vmotion/overview.html
— Prerequisites:

¢ Make sure that the IBM Storwize V7000 Fibre Channel ports have been connected
to the SAN fabrics to which the external disk controller and hosts you want to
migrate from are connected.

* If you have VMware ESX hosts in the migration, make sure the VMware ESX hosts
are set to allow volume copies to be recognized.

Click Next to go to the next step.

2. Perform step 2 of the storage migration wizard, prepare the environment for migration, and
click Next (Figure 6-5).

Storage Migration Wizard Step 2 of &

Prepare Environment for Migration

b

When you have completed these steps, click "Mext" to proceed.

1. Stop host operations, or stop all O to volumes that you are migrating.

2. Remove zones between the hosts and the storage system from which you
are migrating.

3. Update your host device drivers, including your multipath driver and
configure therm for attachment to this system.

4, Create a 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
WIANPMs 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,

6. Configure the storage system for use with this system.

p Learn more

Cancel

Figure 6-5 Prepare the environment for migration
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3. Perform step 3 of the storage migration wizard and complete the mapping of external
storage LUNS (Figure 6-6). Make sure that you record the information mentioned in this
step, as you need it for later steps. Click Next.

SCSI ID: You might need to record the SCSI ID of the volume to which the host is
mapped. Some operating systems do not support changing the SCSI ID during
the migration.

Storage Migration Wizard Sfep 7 of 8

Map Storage

3
| i |

Wwhen vou have completed these steps, click "Mext" to map storage to your system.

1. Create a list of all external storage system volumes that are being
rmigrated.

2. Record the hosts that use each volume,
Record the WWPHNs associated with 2ach 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 you
to restrickt volume access to specific hosts, all volumes on the system must
be migrated,

5. Record the storage system LUMN used to map each volume to this system.
p Learn more

< Back | |fext = Cancel

Figure 6-6 Map Storage

After you click Next, the IBM Storwize V7000 starts to discover external devices (if you
have correctly zoned the external storage systems with the IBM Storwize V7000 and
mapped the LUNs). When the discovery completes, IBM Storwize V7000 shows the
MDisks found.
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4. Choose the MDisks you want to migrate and click Next (Figure 6-7).

Storage Migration Wizard Step 4 of 8

Migrating MDisks

Double click an MDisk for more detailed information, Select the MDisks you want to migrate, and click "MNext" to
start the import,

Ha Detect MDisks all Systemn Storage Lo
ot ot i

mdisk5 Online 100 GE DS3500 0000000000000002

mdiskb Cnline 20GE DS3s00 000000000000003

mdisk? [;J Cnline 1280 GB DS3500 0000000000000005

Showing 3 mdisks | Selecting 0 mdisks

< I>

| <Back | | mext = | cancel |

Figure 6-7 Migrate MDisks

If the MDisks that need migrating are in the list, select them and click Next. The IBM
Storwize V7000 starts to import the MDisks that you have chosen. If the MDisks that need
migrating are not in the list, you might need to check your zone configuration and LUN
mapping, and click Detect MDisks to run the IBM Storwize V7000 discovery

procedure again.

You can select one or more MDisks as required, and detailed information about the MDisk
can be shown by double-clicking it.

In Figure 6-7, three LUNSs are discovered as MDisks that are candidates for migration. In
your particular situation, you might need to reference the information you recorded earlier
to identify these MDisks. In our example, the MDisks have been selected to go forward to
the next step.

When you click Next in this step, IBM Storwize V7000 completes the importation of the
MDisks with the host’s data and a storage pool has been created. The MDisks are added
to the pool and image mode volumes (with the same size as the MDisks) are created,
which are ready for mapping back to the original hosts.
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5. Configure the host that needs to access the data after the migration, or create new hosts
as needed, and click Next (Figure 6-8).

Storage Migration Wizard Sftep 5 of 8

Configure Hosts

Before you beqgin, install drivers on host systems and ensure hosts are zoned and conneckted to this system.
Create the any hosts as needed below,

Fl Mew Host 5= Actions ¥ 4

Hame Host Type % of Ports Host Mappings

Mo items found.

Showing 0 hosts | Selecting O hosts

<= Back | Mext = Cancel

Figure 6-8 Configure Hosts window

Before you configure any hosts, make sure that the appropriate drivers have been
installed on the host and that the host zones have been zoned correctly.

If the host that needs to access the data on the volume after the migration is complete is in
the list, click Next.

If the host has not been created on the IBM Storwize V7000 storage system, click New
Host to create it as required.
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Figure 6-9 shows the Create Host window.

Host Name (optional): |lH5rper\.l'1 WzKE

~ Fibre Channel Ports

[ | - | £ add Port ta List | ﬁ

Port Definitions
IDUDUDDSIEC?SBQI x

100000051EC76BAZ ®

[T advanced] ) (=

Figure 6-9 Create Host window

In the Create Host window, give the host a name and, from the Fibre-Channel Ports
drop-down menu, select the WWPNSs for this host, which you recorded earlier. If the
WWPNSs of this host do not appear in the drop-down menu, click the Rescan button and
try again. If they still do not show up in the list, you can manually enter them.

When you are ready to proceed, click Create Host.
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After the host has been created, you can find it in the host list (Figure 6-10). Click Next to
continue with the migration wizard.

Storage Migration Wizard Step 5 of &

Configure Hosts

Before you beqgin, install drivers on host systems and ensure hosts are zoned and connected to this system.
Create the any hosts as needed below,

F Mew Host = actions = i v
Hame Status Host Type #orPois (HostMappings:
Hypervi_W2K§ Onling Generic 2 Mo

Showing 1 hiost | Selecting 0 hosts

< I>

< Back | Mext = | | Cancel |

Figure 6-10 Step 5 with newly created host HyperV1_W2K8

6. Map the newly migrated volume to the host, and when the mapping is complete, click Next
(Figure 6-11).

Storage Migration Wizard Step & of &

Map ¥Yolumes 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.

Dn Map to Host = Actions ¥ 4 v

HostMappings MDisk'Hame: Storage’sSystem ...

D53500_0000000000000002 10.0 B 600507630253001 ACE0000000000002:5 Mo mdizks 0000000000000002

Shoswing 1 volume | Selecting 1 wolume (10.0 GB)

| I+

| < Back | | Mext = | | Cancel |

Figure 6-11 Map Volumes to Hosts window
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In step 6 of the migration wizard, the volumes from the imported MDisks that need to be
migrated have been listed. The names of the volumes have been assigned automatically
by the IBM Storwize V7000 storage system. You can change the names to any words that
would be meaningful to you by selecting the volume and clicking Rename in the Actions
drop-down menu.

Names: The 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
(0 - 9), underscore (_), period (.), hyphen (-), and space. The names must not begin or
end with a space.

To map the volumes to the hosts, select the volumes and click Map to Host. A window
opens with a drop-down list of the hosts. At this time, the IBM Storwize V7000 lets you
choose which host to which you need to map the volumes. Choose the correct host and
click Next.

Volume mapping: As a best practice, map the volume to the host with the same SCSI
ID before the migration, which you should have recorded in step 3.

Figure 6-12 shows the menu for choosing the host to which you map the volumes.

1BM Storwize ¥7000 wWelcome, superuser (3 anline) Legal | Logout | Help

ITSO-Storwize-¥7000-2 > Pools > System Migration ~

Storage Migration Wizard Step 6 of 8

Map Yolumes to Hosts

Map vour hosts to newly migrated wolumes 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 5 Actions = & v |Anrer |

Name Capdacity Ui Host Mappings MDisk Name Storage SystemL...

DS3500_000000000000000... 10.0 GB 5005076028301 ACS0000000000002C Mo mdigks 0000000000000002

a %

B

Modify Host Mappings

ost: | -- Choose a host ---

-- Choose a host ---

Hyperi/l_if2Ks W Map valumes | [ g apply | [[Gancel |

e

Shawing 1 volume | Selecting 1 volume (10.0 GB)

il (]

[<pack | [ Mext=| [ Cancel |

FICTYING T YOI | SETECTg O yoime:

Figure 6-12 Choose the host to which you map the volumes

After choosing the host, the Modify Mappings window opens. On the right, you can find
your newly mapped volumes highlighted in yellow. You can change the SCSI ID of the
new mappings. Click OK to complete the mapping.
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Figure 6-13 shows the Modify Mappings window in the migration wizard.

Modify Host Mappings u
Host:  HyperWl_w2Ks3
Unmapped Yolumes Yolumes Mapped to the Host
» Map L v Edit scs11D € Unmap L -
Name acity. [OID D Name 0D
DS3500_0000000000000003 20 GB BO0507EE0283001 ACBONO00000000026 = | a D53500_00000000000 ... BO0SO7EE0253001 ACS00000000000020
ESXi1_vol01 1000 GB 6000780283001 ACE00000000000014 —
FC_Test_Full 100 GB 600507660253001 ACE00000000000023 |»_|
FC_Test_SRC 100 GB BO0507680233001 ACE00000000000021
FC_Test_TGT_01 100 GB 600507660283001 ACE00000000000024 <
FC_Test TGT_01_M1 100 GB 600507660253001 ACE00000000000026
FC_Test_TGT_01_01_01 100 GB BO05076E0233001 ACE00000000000028
FC_Test_Thin 100 GB 600507660283001 ACE00000000000022
FC_Test_Thin_01 100 GB E00507680233001 ACE00000000000029
FC_Test_Thin_02 100 GB BO05076E0233001 ACE00000000000024,
hyperv_test 5.0 38 BO05S07EE0263001 ACE00000000000013
ITSO_Test1 6.0GE B00507E50253001 ACE00000000000000
ITSO_Test1_Mirror01 6.0 GB BO0S07E50283001 ACB0000000000001F  ~
ITSQ_Test2 11.0 GB 600507660283001 ACE0000000000001 © LI
Showing 15 volumes | Selecting 1 volume Shiowing 1 mapping | Selecting 0 mappings
| H Map Volumes | | H apply ‘ | cancel |
i

Figure 6-13 Modify Mappings window in the migration wizard

When the mapping completes, you discover that the Host Mappings column of the
volumes changed from No to Yes. A scan could be performed to discover the new devices
on the host for verification. Click Next to go to the next step of the storage

migration wizard.

Figure 6-14 shows step 6 of the storage migration wizard with host mappings modified.

Storage Migration Wizard Step 6 of 8

Map ¥Yolumes 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.

DﬂMap to Host | 1= Actions = L ¥

D53500_0000000000000002 100 GB B00507680253001 ACE00000000000020  Yes K mizk3 0000000000000002

Showving 1 volume | Selecting 1 volume (10.0 GB)
d| |2

| < Back | | Mext = | | Cancel |

Figure 6-14 Completion of the host mappings
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7. Select the destination storage pool for data migration and click Next (Figure 6-15).

Storage Migration Wizard Step 7 of &

Select Storage Pool {optional)

Select the storage pool to migrate the imported volumes into. If you 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.

L v

DS3524 online 0GB 200GHB

Mult_tier_poal Oriline (3107868 3060GH

|. < Back | | Mext = | | Cancel |

Figure 6-15 Select a storage pool

The destination storage pool of the data migration could be an external storage pool or an
internal storage pool. Make sure that there is enough space in the storage pools.

After you click Next, the migration begins. The migration runs in the background and
results in a copy of the data being placed on the MDisks in the storage pool selected. The
process uses the volume mirroring function included with the IBM Storwize V7000, and
when complete, the volumes have pointers to both the new copy on the storage pool
selected and on the original external storage system.

8. Click Finish to end the storage migration wizard (Figure 6-16).

Storage Migration Wizard Step 8 of 8

-3

The data migration has begun, After it is completed use the finalize action in the
Migration panel of the management GUI to remove the image-mode volume copies.
Then unzone and remove the original storage system.

< Back || Finish

Figure 6-16 End of the storage migration wizard

The end of the storage migration wizard is not the end of the data migration. The data
migration has begun, and after clicking Finish in step 8, you can find the migration progress
in the migration window. You can also find the target storage pool to which your volumes are
being migrated, along with the status of the volumes.
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Figure 6-17 shows the data migration progress in the migration window.

ITSO-Storwize-¥7000-2 > Pools > System Migration +

& Start Mew Migration  i= Actions = G, ~ |Fier.

Yolume Narme Targetr Pool Status Progress L[ 0]
DS3500_000000000000...  Mut_tier_pool Oniine [ ] 500507880283001 ACS0000000000002C

CoeDRehad

Showing 1 volume | Selecting 0 volumes

Figure 6-17 Migration progress in the migration window
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When the migration progress reaches 100%, select the volumes and click Finalize in the
Actions drop-down menu in the migration window (Figure 6-18). The image mode copy of the
volumes on the original external storage system is deleted and the associated MDisks from
the storage pool are removed; the status of those MDisks is unmanaged.

Betad

ITSO-Storwize-¥7000-2 > Pools > System Migration ¥

[ S¢ Start Mew Migration (= Actions ¥ L v

| Hrogre 1|,
Online 600507660263001 ACE0000000000002C

DS3500_

Showing 1 volume | Selecting 1 volume

Start Migration

Finalize @

J Stop Migration

1 Rename
Iﬁ Properties

@ . RumingTeske@ ) G heahstatus D

Figure 6-18 Finalize the migration
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After you select Finalize in the Action menu, the IBM Storwize V7000 needs you to confirm
the migration of the volumes. Verify the volume name and the number of migrations and click
OK. Figure 6-19 shows the Finalize Volume Migration window.

Finalize Yolume Migration

You selected 1 volume migration to finalize. VYerify the valume name:

[...

DEZE00_0000000000000002_1

Yerify the number of volume migrations that yvou are finalizing:
1

|_ Ok | | Cancel |

Figure 6-19 Verify the migration finalization
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When the finalization completes, the data migration to the IBM Storwize V7000 is done. You
can un-zone and remove the older storage system from the IBM Storwize V7000.

For more information about the advanced migration function, see Chapter 7, “Storage pools”
on page 223 and Chapter 9, “External storage virtualization” on page 333.
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Storage pools

This chapter explains how IBM Storwize V7000 manages physical storage resources. All
storage resources under IBM Storwize V7000 control are managed using storage pools.
Storage pools make it easy to dynamically allocate resources, maximize productivity, and
reduce costs. Advanced internal storage, MDisks, and storage pool management are covered
in this chapter, while external storage is covered in Chapter 9, “External storage virtualization”
on page 333.
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7.1 Working with internal drives

This section describes how to configure the internal storage disk drives using different RAID
levels and different optimization strategies.

In this section, we start with the environment shown in Figure 7-1. All the internal drives are
unconfigured. Currently, the existing MDisks come from external storage, and example
storage pools, volumes, and hosts have been created for use.

You can learn how to manage MDisks in 7.2, “Working with MDisks” on page 243, how to
manage storage pools in 7.3, “Working with storage pools” on page 264, how to work with
external storage in Chapter 9, “External storage virtualization” on page 333, how to create
volumes in Chapter 5, “Basic volume configuration” on page 159, and how to create hosts in
Chapter 4, “Host configuration” on page 131.

The IBM Storwize V7000 storage system provides an individual Internal Storage window for
managing all internal drives. The Internal Storage window can be accessed by opening the
Getting Started window, clicking the Internal Drives function icon and then clicking Pools.
Figure 7-1 shows you how to access the Internal window from the Getting Started window.

0%

=, == E iy @
o | Y
[ k=]

e
1% ]
i

ITSO-Storwize-¥7000-1 > Home = Ge#ting Started

Suggested Tasks ¥

24 Internal 3 Fibre-Channel
Dirives L @ __:— Hasts
6 MDisks 3 Pools 1 wolume
=
| |
1 External 0 iSCSI Hosts

Storage Systemn

o

; ~ i Internal Storage

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

F Learn more

» To manage Internal Storage, visit Physical Sturaie

Figure 7-1 Access the Internal window from the Getting Started window
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An alternative way to access the Internal Storage window is by clicking the Pools icon on the
left side of the window (Figure 7-2).

IBM Storwize ¥7000

ITSO-Storwize-¥7000-1 > Home > Overview ¥

* i~ Suggested Tasks =

!

4 Fibre Channel

= @ = o

1 Pool 5 Volumes
| External Storage 'h ‘_. \t._l
{ Sy=temn Migration 2 0 iSCSI Hosts
k. P

‘, "' Overview
& @ ‘Watch e-Learning: Overview
. velcome!
‘# 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 objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

P Visit the Information Center

Figure 7-2 Access the Internal Storage window using the Pools icon
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The Internal Storage window (Figure 7-3) gives an overview of the internal drives installed in
the IBM Storwize V7000 storage system. Selecting All Internal in the Drive Class Filter
shows all the drives installed in the managed system, including attached expansion
enclosures. Alternatively, you can filter the drives by their type or class, for example, you can
choose to show only SAS, SATA or SSD drives.

ITSO-Storwize-¥7000-2 > Pools > Internal Storage ¥

Drive Class Filter
| oriveciassrirer @ [ipmemr—

‘* All Internal

All Internal

[09%

- 278.9 GB, SAS
10000 rpm
io_grpd

A:Zlapa;::_ity MDisk Capacity 0 bytes
ocation
Spare Capacity 0 bytes

Total Capacity 6.5 TB

0 2769 6B Unused oriline 1 24
1 2759 GB Unused 2 online 1 23
2 2789 6B Unused orniline 1 22
3 2789 GB Unused online 1 2
4 27RO GE Unused oriline 1 20
5 2789 GB Unused oOnline 1 18
6 2759 GB Unused 2 online 1 1a
7 2789 6B Unused orniline 1 17
§ 2753 GB Unused 2 online 1 16
q 27RO GE Unused oriline 1 14
10 2789 GB Unused Oriline 1 15
1" 2739 GB Unused Ef] Cnline 1 13
12 2789 GB Unused Oniine 1 1

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, this additional information is listed along with it:

Logical drive ID

Drive’s capacity

Current type of use (unused, candidate, member, spare, or failed)
Status (online, offline, and degraded)

MDisk’s name that the drive is a member of

Enclosure ID that it is installed in

Physical Drive Slot ID of the enclosure that it is installed in

vyVVyVYyVYVYYVYYyY
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More details, for example, the drive’s RPM speed or its MDisk member ID, can be shown by
right-clicking the blue header bar of the table (Figure 7-4). Also, if you click the table headers,
the table content can be ascending or descending sorted by the value represented in that

column.

Drive Class Filter LS
| Driveciessriter o [ESE—

- —
‘W All Internal
—

~ 278.9 GB, SAS
% 10000 rpm
io_grp0

i= Actions ¥

L All Internal

e 1D

- T - R R e e A ]

e
I T |

14

2 Drive ID

-4 Capacity

| Use

| Status

A MDisk Name
MDisk ID
Member ID

/| Enclosure ID

./ Drive Slot

Technology Type

RPM '"[\tj

Drive Class
% Show Select/Deselect Al

4@) Reset Grid Preferences

2ioad s Undsed

i) =l

-
-1

Figure 7-4 Internal Storage window details selection

In addition, you can find the current internal storage capacity allocation indicator at the upper
right. The Total Capacity shows the overall capacity of the internal storage installed in this
IBM Storwize V7000 storage system. The MDisk Capacity shows the internal storage
capacity that has been assigned to the MDisks. The Spare Capacity shows the internal
storage capacity used for hot spare disks. The percentage bar indicates that 0% capacity has
been allocated, because no internal storage has been configured in this example.
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7.1.1 Actions on internal drives

There are a few actions can be taken on internal drives when you select the drive and
right-click it, or click the Actions drop-down menu (Figure 7-5).

ITSO-Storwize-¥7000-2 > Pools > Internal Storage ¥

Drive Class Filter
|ﬁ’ Configure Storage |

‘* All Internal
= 278.9 GB, SAS
10000 rprm
io_grp0

All Internal

i= Actions ¥

] 2783 GB Unused Onling 1 24
1 2789 GB Unused ¥4 <nline 1 23
2 276968 Unused B4 oniine 1 22
3 : AT Orniling 1 21
4 & Fix Error 4 <nline 1 20
5 @ Take Offline @ Oniine 1 18
g | Markas .. ' Oriine 1 19
7 BE Identify 4 <nline 1 17
I3 6}'6 Show Dependent Volumes | [BF] Oniine 1 16
9 El Properties online 1 14
10 2789 GB Unused [ <nline 1 15

Figure 7-5 Take actions on internal drives

» The Fix Error action starts the Directed Maintenance Procedure (DMP) for a defective
drive. For more information about this topic, see Chapter 13, “RAS, monitoring, and
troubleshooting for an IBM Storwize V7000 system” on page 521.

» The internal drives can be taken offline when there are problems on the drives by clicking
Take Offline in the Actions drop-down menu. A confirmation window opens (Figure 7-6).
The IBM Storwize V7000 storage system prevents the drive from being taken offline if
there might be data loss as a result. A drive should be taken offline only if a spare drive
is available.

Take Drive Offline {drive 3)

WARNING!

This action takes the drive offline and is to be
used only when there are problerms on the
drive,

The system prevents the drive from being
taken offling if there will be resulting data lass,

Only take a drive offline if a spare drive is available.

Take the drive offline even if redundancy is lost on the
array.

|_ ak | | Cancel |

Figure 7-6 Take Drive Offline warning window
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Internal drives: Choosing the option to take internal drives offline, even though
redundancy is lost on the array, could lead to potential data loss.

» The internal drives in the IBM Storwize V7000 storage system can be assigned to several
usage roles, which either can be unused, candidate, spare, or failed. The meanings of
these roles are:

— Unused: The drive is not member of an MDisk (array).

— Candidate: The drive is available for use in an array.

— Spare: The drive can be used as a hot spare if required.

— Failed: The drive was either intentionally taken offline or failed due to an error.

Click Mark as... in the Actions drop-down menu, and select the role you want the drive to
be assigned to (Figure 7-7).

ITSO-Storwize-Y7000-2 > Pools > Internal Storage ¥

Drive Class Filter
| Driveciessriter & [mm—

‘* All Internal
- 278.9 GB, 5AS
10000 rprm
io_grpn

All Internal

0 2789 6B Unused Online 1 24
1 2789 GE Unused Online 1 23
2 2789 GB Unused 2 online 1 22
3 AT O (=N el ’E Cinlicy 1 21
Fix Errar
4 1 20
5 4 Take Offline q -
. ‘f Mark as ... P | Unused . -
7 B 1dentify Candidate 1 17
8 é‘l?'é Show Dependent Yolurnes | SPare 1 16
9 5] Properties 1 14
10 2758 GR Unuzed | oniine 1 15
" 2789 GH Unuzed EJ Qnline 1 13
12 2789 GH Unuzed EJ Qnline 1 1

Figure 7-7 Change a drive’s usage

» Use the Identify action to turn on the LED light so you can easily identify a drive that
needs to be replaced, or that you want to troubleshoot.

Chapter 7. Storage pools 229



230

Figure 7-8 shows the information that is displayed when you click the Identify action.

Information

Turn LED Off.

The identify LED is turned on for drive slot 21 in
enclosure 1. When you are ready to proceed, click

Figure 7-8 Drive identification LED feature

Click Turn LED Off when you are done.

» Clicking Show Dependent Volumes shows you the volumes that are dependent on the
drives. Clicking Properties in the Actions drop-down menu, or double-clicking the drive,
provides more information about the drives (Figure 7-9).

Properties (drive 3)

Drive Slot

.. Drive |
General

Drive ID

Status

Use

uID

Technical
Technology Type
Capacity

RPM

Firmware Level

Logical
MDisk Mame
Member ID
Node ID

Mode Mame

Show Details

3

Online
Candidate
5000c5001acag1b3

SAS
278.9 GB
10000
BS3B

Close

Figure 7-9 Properties tab with default format
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» If you select the Show Details check box, you can discover more detailed information,
including vendor ID, FRU Part Number, and ID (Figure 7-10).

Properties (drive 3)
Drive Slot Drive
General =
Drive ID 5]
Status Online
Use Candidate
uIiD S000cS001acadlbl
Quorum ID 1
Technical
Technology Type SAS
Capacity 278.9 GB
RPM 10000
¥endor ID IBM-Z07%
Product ID ST930060355 —
FRU Part Number 8575862
Part Identity 1154178473V RR=6SEOR QY S
Firmware Level BS 3B
FPGA Level
[
¥ Shaw Details Close

Figure 7-10 Properties tab with details

7.1.2 Configuring internal storage

To configure internal storage for use with hosts, click Pools — Internal Storage and click the
Configure Storage button (Figure 7-4 on page 227). A configuration wizard opens and
guides you through the process of configuring internal storage (Figure 7-11).

Configure Internal Storage Step I of 2

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:

(24 drives) 276.9 GB, SAS, 10000 rpm, io_agrp0

Use the recommended configuration

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

Select a different configuration

Mext = Zancel

Figure 7-11 Wizard to Configure Internal Storage
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The wizard shows all internal drives with a status of candidate available for configuration. If
there are internal drives with a status of unused, a window opens, offering to include them in
the RAID configuration.

Using the storage configuration wizard simplifies the initial disk drive setup and offers
two options:

» Use the recommended configuration
» Select a different configuration

Selecting Use the recommended configuration guides you through the wizard described in
“Using the recommended configuration” on page 234. Selecting Select a different
configuration uses the wizard described in “Selecting a different configuration” on page 237.

Before going through the storage configuration wizard, we first describe IBM Storwize V7000
RAID configuration presets.

RAID configuration presets

RAID configuration presets are used to configure internal drives based on recommended
values for the RAID level and drive class. Each preset has a specific goal for the number of
drives per array, the number of spare drives to maintain redundancy, and whether the drives
in the array are balanced across enclosure chains, thus protecting the array from enclosure
failures. For details about enclosure chains, see 1.3, “IBM Storwize V7000 terminology” on
page 4.

Table 7-1 describes the presets that are used for solid-state drives (SSDs) for the IBM
Storwize V7000 storage system.

Table 7-1 SSD RAID presets

Preset Purpose RAID Drives per Spare
level array goal drive
goal
SSD RAID 5 Protects against a single drive failure. | 5 8 1

Data and one stripe of parity are
striped across all array members.

SSD RAID 6 Protects against two drive failures. 6 12 1
Data and two stripes of parity are
striped across all array members.

SSD RAID 10 Protects against at least one drive 10 8 1
failure. All data is mirrored on two array
members.

SSD RAID 0 Provides no protection against drive 0 8 0
failures.

SSD Easy Tier | Mirrors data to protect against drive 10 2 1

failure. The mirrored pairs are spread
between storage pools to be used for
the Easy Tier function.

SSD RAID instances: In all SSD RAID instances, drives in the array are balanced across
enclosure chains if possible.
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Table 7-2 describes the RAID presets that are used for hard disk drives for the IBM Storwize
V7000 storage system.

Table 7-2 HDD RAID presets

drive failures.

Preset Purpose RAID Drives | Spare | Chain balance
level per goal
array
goal
Basic Protects against a single drive | 5 8 1 All drives in the array
RAID 5 failure. Data and one stripe of are from the same
parity are striped across all chain wherever
array members. possible.
Basic Protects against two drive 6 12 1 All drives in the array
RAID 6 failures. Data and two stripes are from the same
of parity are striped across all chain wherever
array members. possible.
Basic Protects against at least one 10 8 1 All drives in the array
RAID 10 drive failure. All data is are from the same
mirrored on two array chain wherever
members. possible.
Balanced | Protects against at least one 10 8 1 Exactly half of the
RAID 10 drive or enclosure failure. All drives are from each
data is mirrored on two array chain.
members. The mirrors are
balanced across the two
enclosure chains.
RAID 0 Provides no protection against | 0 8 0 All drives in the array

are from the same
chain wherever
possible.
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Using the recommended configuration

As shown in Figure 7-12, when you click Use the recommended configuration, the wizard
offers a recommended storage configuration at the bottom of the window.

Configure Internal Storage Step I of 1

Use this wizard to allocate RAID arrays to storage
pools, After this configuration wizard completes, you
can create volumes from these storage pools.
Storage Found:

(24 drives) 275.9 GB, SAS, 10000 rpm, io_grpd

Use the recommended configuration

Select this option to configure all available drives based on recomrended 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

Configuration Summary:

3 x Basic RAID-5 (273.9 GB, SAS, 10000 rpm, io_grp0):
g, &8, 7 drives
1 Hot Spares
0 Unconfigured Crives

Finish Cancel

Figure 7-12 Recommended configuration

The recommended RAID presets for different drive classes are:
» SSD Easy Tier preset for solid-state drives

» Basic RAID 5 for SAS drives

» Basic RAID 6 for Nearline SAS drives

Using the recommended configuration, spare drives are also automatically created to meet
the spare goals according to the preset chosen; one spare drive is created out of every 24
disk drives of the same drive class on a single chain.

For example, if you have 20 x 450 GB 10 K SAS drives on one chain, one drive in these 20
drives is dedicated as a spare drive. If you have 20 x 450 GB 10 K SAS drives on both chains,
which means that there are 10 drives in each chain, then one spare drive on each chain is
created. So, if you have 40 x 450 GB 10k SAS drives on both chains, then two spare drives
on each chain are created and you have a total of 36 drives that can be array members for
the RAID setup.

Spare drives in the IBM Storwize V7000 are global spares, which means that any spare drive
having at least the same capacity as the drive that needs to be replaced can be used in any
array. Thus, an SSD array with no SSD spare available would use an HDD spare instead.

In our example, using the recommended configuration, three arrays using the Basic RAID 5
preset are proposed with one hot spare. 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.
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Storage pools are also automatically created to contain the MDisks with similar performance
characteristics, including the consideration of RAID level, number of member drives, drive
class, and so on.

After creating an array, the Array MDisk members are being 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 then clicking
the task displayed (Figure 7-13).

Running Tasks

3 Array Inttializations

)

Figure 7-13 Running Tasks status bar

The progress window opens (Figure 7-14). The array is available for I/O during this process.
The initialization does not affect the availability due to possible member drive failures.

Hame Progress

Array mdiskd
Array mdizkl
Array mdisk2

Figure 7-14 Array initialization
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The capacity allocation indicator shows that the allocation capacity has reached 96% after the
configuration is set (Figure 7-15).

|ﬁ Configure Storage |

All Internal

nﬁapa:_it‘f MDisk Capacity 6.3 TB
pration Spare Capacity 278.9 GB
Total Capacity 6.5 TB

275.9 GB Member oniine mdlisko 1 24 =

0

1 2758 GB Member onling mdizki 1 23
2 2758 GB Member onling mdizki 1 22
3 2758 GB Member onling mdizki 1 2
4 2758 GB Member onling mdizki 1 20
5 2758 GB Member onling mdizki 1 18
[ 2789 GB Member Onling molizk0 1 19
7 2789 GB Member Onling molisk2 1 17
8 2789 GB Member Onling molisk2 1 16
9 2789 GB Member Onling molisk2 1 14
10 278.9 B Member Onling moligk2 1 15

Figure 7-15 Capacity allocation after applying the recommended configuration

If the proposed configuration does not meet your requirements, click Select a different
configuration on the initial window of the Configure Storage wizard and continue with the
more flexible setup shown in “Selecting a different configuration” on page 237.
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Selecting a different configuration

The option Select a different configuration 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.

Complete the following steps:

1. Click Select a different configuration and choose the Drive Class you want to configure
(Figure 7-16).

Configure Internal Storage Step I of 2

Use this wizard to allocate RAID arrays to storage
pools, After this configuration wizard completes, you
can create volumes from these storage pools.
Storage Found:

(24 drives) 278.9 GB, SAS, 10000 rpr, io_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 recormended configuration uses all the
drives to build arrays that are protected with the appropriate amount of spare
drives,

Select a different configuration

Drive Class: Select a drive class... -
Select a drive class...

(24) 2789 GB, A%, 10000 rprm, io_grpd

Mext it? Cancel

Figure 7-16 Select a drive class
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2. Click Next and select an appropriate RAID preset (Figure 7-17) and click Next.

Configure Internal Storage Step I of 2

Use this wizard to allocate RAID arrays to storage
pools, After this configuration wizard completes, you
can create volumes from these storage pools.
Storage Found:

(24 drives) 275.9 GB, SAS, 10000 rpm, io_grpd

Use the recommended configuration

Select this option to configure all available drives based on recomrended 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: (24) 2789 GB, A%, 10000 rprm, io_grpd

Preset: Select a preset... -

Select a preset... @
Basic RAID-5

Basic RAID-& Mext = Cancel
7 Basic RAID-10 F
RAID-0

Figure 7-17 Select a RAID preset

3. Select the Number of drives to provision in the configuration. By default, all drives with
the Candidate status are included, and drives with the Unused status are made available
for use in the array as well. Also, the wizard offers to automatically configure spares to
match the spare goal, as explained in “RAID configuration presets” on page 232. Disabling
this option enables you to define spare drives manually by marking drives with the status

Candidate as Spare. You then must decide to use one of the two
optimization options:

— Optimize for Performance:

The goal of this algorithm is to create arrays with identical capacity and performance
characteristics to achieve the best possible performance for the volumes to be created.
In a performance optimized setup, the IBM Storwize V7000 provisions eight physical
disk drives in a single array MDisk, except for the following situations:

* RAID 6 uses 12 disk drives.
e SSD Easy Tier uses two disk drives.

Hence, creating an Optimized for Performance configuration is only possible if
sufficient number of drives available to match your needs.

As a consequence, all arrays with similar physical disks feature the same performance
characteristics. Due to the defined presets, this setup might leave drives unused. The
remaining unconfigured drives can be used then in another array.
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Figure 7-18 shows an example of the performance optimized setup.

Configure Internal Storage Step I of 2

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

Storage Found:
(24 drives) 278.9 GB, SAS, 10000 rpm, io_grp0

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: (24) 278.9 GB, SAS, 10000 rpm, io_grp0
Preset: Basic RAID-5
./ Automatically configure spares
Optimize for Performance
Optimize for Capacity

24 Number of drives to provision

Configuration Summary:

2 ® Basic RAID-5 (273.9 GB, SAS, 10000 rprn, io_grp0):
8, 8 drives
1 Hot Spares
7 Unconfigured Drives
Py This configuration cannot fully use the number of grives that was requested,
Select Optinnize for Capacity to allocate ail the storage to the arvays.

MNext = Cancel

Figure 7-18 Example of a performance optimized setup
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i. Choose the storage pool you want to assign the capacity to (Figure 7-19). You can
either select an existing storage pool that does not contain MDisks, or a pool
containing MDisks with similar performance characteristics, which is
listed automatically.

Configure Internal Storage Step 2 of 2

Preset:
.
Basic RAID-5

» Expand an existing pool

WTk2_int_Poall E/J Cnling 1878 1878

Create one or more new pools

| < Back | | Finish | | Cancel |

Figure 7-19 Assign capacity to an existing storage pool

Alternatively, create a storage pool (Figure 7-20).

Configure Internal Storage Step 2 of 2

Preset:
.
Basic RAID-5

Expand an existing pool

& Create one or more new pools

Pool Name or Prefix
[v7kz_int_poolz

@ choose Icon &)

| < Back | | Finish | | Cancel |

Figure 7-20 Create storage pool
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ii. Click Finish to finalize the wizard. After the wizard completes, the configuration
changes are reflected at the upper right of the Internal Storage window
(Figure 7-21).

/* Configure Storage

all Internal

nﬁ-’l’at‘_'" MDisk Capacity 4.4 TB
ocation Spare Capacity  278.9 GB
Total Capacity 6.5 TB

Actions

DrivelD = Capacity  Use Status MBisk Hame Enclosurein D& Technology

o 2769 GE Candidate Oniline 1 23 =&s_hdd
1 2759GB Candidate Online 1 24 sas_hdd
2 2769 GE Candidate Online 1 pal =a&s_hdd
3 2789GB Candidate Online 1 Fo) sas_hdd
4 2789GB Candidate online 1 19 sas_hdd
B 2769CE Candickte Onling 1 20 s&5_hdd
& 2759GB Candidate Online 1 18 sas_hdd
7 2769GE Member Online melisk! 1 17 =&8_hdd
& 2759GB Member Online madisk! 1 16 sas_hdd
El 2769GE Member Online medisk! 1 14 =&s_hdd
10 2769GB Member Online madisk! 1 15 sas_hdd
Al 2769GB Member online madisk! 1 13 sas_hdd
12 27B9GB Member Online meisk! 1 12 sas_hdd
13 2759GB Member Online madisk! 1

1" sas_hdd o

Showing 24 drives | Selecting 0 drives

Figure 7-21 Configuration complete with performance optimized setup

With the performance optimized setup, two array MDisks have been created, each
containing eight drives. Seven drives remained unconfigured, as they did not meet the
goal of eight drives for a Basic RAID 5 array to create another performance optimized
MDisk. The progress of the array initialization process is displayed in the Running
Tasks status indicator, and the capacity allocation indicator has been updated to 67%
as well.

Optimize for Capacity:

The goal of this algorithm is to create a setup with the maximum usable capacity,
depending on the selected RAID level.

While creating arrays, the IBM Storwize V7000 system attempts to fulfill the width goal
for each array before creating another one. This setup is an example with 24 unused
drives, Select a different configuration was chosen with the following options:

* Preset: Basic RAID-5.

¢ Automatically configure spares was checked.
¢ Optimize for capacity.

The results are as follows:

¢ One hot spare drive is defined.

e Three basic RAID 5 arrays are created. Two of the arrays contain eight drives that
are width goal matched. One array contains the remaining seven drives that are
width goal not fully matched.

¢ No unused drives are left.
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The width goals for the array levels are shown in Table 7-3.
Table 7-3 Array width goals

RAID level Array width goal
RAID 5, 10, or 0 8 disks

RAID 6 12 disks

SSD Easy Tier 2 disks

In the Capacity Optimized setup, all available Candidate disk drives are used, no
“unconfigured drives” remain, unlike in the Performance Optimized setup. Figure 7-22
shows an example of the capacity optimized setup.

Configure Internal Storage Step I of 2

Use this wizard to allocate RAID arrays to storage
pools. After this configuration wizard completes, you
can create volumes from these storage pools.
Storage Found:

(24 drives) 278.9 GB, SAS, 10000 rpm, io_grp0

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: (24) 278.9 GB, SAS, 10000 rpm, io_grp0

Preset: Basic RAID-5

./ Automatically configure spares
Optimize for Performance
Optimize for Capacity

24 Number of drives to provision

Configuration Summary:

2 ® Basic RAID-5 (273.9 GB, SAS, 10000 rprn, io_grp0):
8, 8 drives
1 Hot Spares
7 Unconfigured Drives
Py This configuration cannot fully use the number of grives that was requested,
Select Optinnize for Capacity to allocate ail the storage to the arvays.

MNext = Cancel

Figure 7-22 Capacity optimized setup

Provisioned drives: You can choose the number of drives to be provisioned. The
wizard proposes that you create arrays from all available candidate drives. If you
want to configure only a subset of drives at this moment in time, you can change the
number in the Drives to provision field to the wanted value. If you want to manually
select the drives to provision, assign only the wanted drives Candidate status.
Alternatively, you can use the CLI for full control over the drive configuration, which
is beyond the intended scope of this book.
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7.2 Working with MDisks

After the configuration is completed for the internal storage, you can find the MDisks created

on the internal arrays in the MDisks by Pools window.

You can access the MDisks window by clicking Home — Overview and clicking the MDisks
function icon. In the extended help information window, click Pools.

Figure 7-23 shows how to access the Pools window from the Getting Started window.

ITSO-Storwize-¥7000-2 > Home > Overview ¥

i~ Suggested Tasks +

o _
" 4

e
LY

Storage Systerns

ﬁ MDisks

ﬁ Watch e-Learning: Configuring Storage

storage system. MDisks are not visible to host systems.

§ e i &

F  Learn more

» To manage MDisks, visit Pools

€

24 Internal 4 2 Fibre Channel
Drives ﬁ @ L= Hosts
24 =) — 41
= ¥y
6 MDisks 1 Pool 1 volume
3 External 1 iSC5I Host

An MDisk is a unit of physical storage. MDisks are either RAID arrays from internal storage or a volume from an external

Figure 7-23 Access the Pools management window from the Overview window
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Another way to access the MDisks window is by using the Physical Storage function icon on
the left (Figure 7-24).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

‘= Suggested Tasks = |

i

2 Fibre Channel

E ﬁ E i“g Hosts
. A Risks 1 Pool 1 Yolume
{ Internal Storage ) ‘\ﬂ
| External Storage J
1 iSCSI Host
| Sy=tem Migration J

‘;’ "' Overview

% @ Wwatch e-Learning: Overview

: Welcome!

K‘\'

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 modules include a tutorial of the steps that are required to complete the task. To

configure these ohjects, either select the associated task from Sugoested Tasks or use the icons in the left navigation.

F Visit the Information Center

Figure 7-24 Access the MDisks by Pools window using the Physical Storage function icon

The MDisks by Pools window (Figure 7-25) lets you manage all MDisks made of both internal
and external storage.

ITSO-Storwize-¥7000-2 > Pools > MDisks by Pools =

| %New Pool 43 Detect MDisks = Actions ¥

HaITie

“ mdisk2 3 @ Cnline 10.0 GB Unmanzaged D=3524 0000000000000000  Hard Disk Drive
mdisk4 4 [ cniine 10,0 GB Unmanaged 053524 0000000000000001 - Hard Disk Drive
L! mdisks 5 Orling 10,0 3B Unmanaged Ds3524 0000000000000002  Hard Disk Drive
@ & @ Pool1 1 Online (0% | | 200 GBUsed /54 TH
mdisk1 1] @ Crline 18TE Array Poall - - Hard Disk Drive
[F
i mdiskl 1 Cinline 18TE Array Poall - - Hard Dizk Drive
mdisk] 2 Cnling 16TE Array Foall - - Hard Dizk Drive

ua =

e

Figure 7-25 MDisks by Pools window
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The window provides the following information:

MDisk name

Numerical ID

Status

Capacity

Mode

Name of the storage pool it belongs to

Name of the backing storage system for MDisk on external storage
MDisk’s LUN ID from external storage systems

Assigned storage tier

VVYyVYyVYVYVYVYYVYY

You can find more information about how to attach external storage to an IBM Storwize
V7000 storage system in Chapter 9, “External storage virtualization” on page 333.

In IBM Storwize V7000, there are four modes for MDisks:

» Array: Array mode MDisks are constructed from internal drives using the RAID
functionality. Array MDisks are always associated with storage pools (also known as
MDisk Groups).

» Unmanaged: The MDisk is not a member of any storage pools, which means it is not
being used by the IBM Storwize V7000 storage system. LUNs presented by external
storage systems to IBM Storwize V7000 are discovered as unmanaged MDisks.

» Managed: The MDisk is assigned to a storage pool and provides extents to be used
by volumes.

» Image: The MDisk is assigned directly to a volume with a one-to-one mapping of extents
between the MDisk and the volume.

7.2.1 Adding MDisks to storage pools

By adding unmanaged MDisks to a pool, their status changes to managed MDisks. Managed
MDisks can belong to only one pool. Unmanaged MDisks can either be added to a newly
created pool or to an existing pool to expand its capacity. Pools are commonly used to group
MDisks from the same storage subsystem.

A new pool can be created in the MDisks by Pools window by clicking the New Pool icon.
Assign a name to the pool and choose an icon, if wanted (Figure 7-26).

Create Storage Pool Step I of 2

Pool Mame {optional):
D=3524

@) Choose feon (8

Mext = Zancel

Figure 7-26 Create Storage Pool - part 1
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The Create Storage Pool window (Figure 7-27) lets you include unmanaged MDisks in the
new pool. Several filter options at the top of the window allow you to limit the selection, for
example, by storage subsystem, capacity, and so on. Several MDisks can be selected by
pressing the Ctrl key while clicking the MDisks listed with the mouse. Also, the Detect MDisks
icon initiates a SAN discovery for finding recently attached external storage systems.

Create Storage Pool Step 2 of 2

Select the MDisk to include in the storage pool (optional):

[ A3 Detect MDisks All Systermn Storage L v
mdisk2 E;J Cinline 100G DS3524 0000000000000000
mdiskd Cnline 100GB DS3524 0000000000000001
mdisk5 EJ Cnline 100GB DS3524 0000000000000002

Showeing 3 modizsks | Selecting 2 mdisks

| < Back | | Finish | | Cancel |

Figure 7-27 Create Storage Pools - part 2

To add an unmanaged MDisks to an existing pool select the MDisk, click Actions — Add to
Pool (Figure 7-28).

ITSO-Storwize-¥7000-2 = Pools > MDisks hy Pools «

G %New Pool  #3 Detect MDisks = Actions ¥

Name [ ; %Add to Poal {l;')
= [ . &P Remove from FPoo
) Mot ina Pool -
“ @ Import
mdisks q
= 8 Include Excluded MDisk [=3524 0000000000000002
L-! © sggs S35 0 B2 q°E select Tier [ ] okytesUsediz0008
- [f) RAID Actions
mdisk2 3 [/] q= 153524 D53524 0000000000000000
@ mdisk4 4 [J’J q I Renamne 153524 D=3524 0000000000000001
== Show Dependent Wolumes
Yy < @ V7k2_internal 1 q . [ ] 00GBUsedi54TH
LE_! @ Properties
mdisk1 0 Oriine 1818 Aray WTk2irternal - -
m mdiskd 1 4 online 1.9TB Array WTKZ_irternal - -
mdisk3 2 [./_J Cnling 16 TE Array WTk2_internal - -

Figure 7-28 Add an unmanaged MDisk to a storage pool
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Existing data: If there is existing data on the unmanaged MDisks that you need to
preserve, do not select Add to Pool on this LUN, as this action deletes the data. Use
Import instead, which is described in 7.2.2, “Importing MDisks” on page 249.

Choose the storage pool to which you want to add the MDisk and click Add to Pool

(Figure 7-29).

Add MDisk to Pool

Select a pool to add the following MDisks:
mdiskS

Select a Pool

053524 ¥ cnline 200 GE
Tk2_internal ¥4 cnline

24 TE

|E Add to Pool | | Cancel |

Figure 7-29 Add MDisk to Pool

After the IBM Storwize V7000 system completes this action, the MDisk shows up in the pool

that it was added to (Figure 7-30).

ITSO-Storwize-¥7000-2 > Pools » MDisks by Pools ¥

iﬁ Notin a Pool .
. I O M DS3524 0 Orline

L‘! mdisk2 3 orline
mdisk4 4 Crline

@ mdisks 5 arlire
TH o & Vi ntemal Orline

mdisk1 0 Crline
15 mdisk0 1 orling
mdisk3 2 [ oniine

] #new Pool 3 Detect MDisks  i= Actions =

| 0bytes Used 300 GB

DE3524  0000000000000000
023524 0000000000000001
053524 0000000000000002

| 200GEUsed /54 TH

[0% |
10.0GB Managed De3524
10.0GE Managed D=3524
10.0 GB Managed 053524

[0% |

18TE Array WTkZ_internal
18TE Array WTKZ_internal
1ETE Array WTk2_internal

Figure 7-30 MDisk added to pool

Chapter 7. Storage pools 247



In some cases, you might want to remove MDisks from storage pools to reorganize your
storage allocation. You can remove MDisks from storage pools by selecting the MDisks and
clicking Remove from Pool from the Actions drop-down menu (Figure 7-31).

ITSO-Storwize-¥7000-2 > Pools > MDisks by Pools *=

R E’New Pool 43 Detect MDisks = fctions
¥ ndd ta Poal

= s . ﬁRemove from Pool
ﬁ Not in a Pooi ; {b

* Import
O sgEs DS3524

0 [ & Include Excluded MDisk | ] ObytesUseds300GB
L - *8 Select Tier
: mdisk2 3 q 153524 DS3524  0000000000000000
i [ RAID Actions
) mdisk4 4 ad 153524 DS3524  0000000000000001
@ mdisk5 5 715 Rename 153524 0S3524  0000000000000002

G—% Show Dependent Yolurnes

| ] 20nGBUsed/547TB

LE{] o &8 vrkintemal 1 & ¢
1

|§| Properties

mdisk1 1] oriline 19718 Array k2 _internal - -
;‘E mdisk0 1 Oniine 1978 Array YTk2_internal - -
mdisk3 2 E‘J Cnling 1.6TH Array WTkZ_internal - -

Figure 7-31 Remove an MDisk from the storage pool

You need to confirm the number of MDisks you need to remove (Figure 7-32). If you have
data on the MDisks, and you still need to remove the MDisks from the pool, select the
Remove the MDisk from the storage pool even if it has data on it. The system migrates
the data to other MDisks in the pool check box.

Remove MDisk from Pool

Tou selected 1 MDisk to remowve, Yerify the MDisk to remove from
the poal:

-
|

mdiskEs <- DE3EZ4

Werify the number of MDisks you are removing:

1

Remove the MDisk from the storage pool even if it has data on it
The system migrates the data to other MDisks in the pool,

|@ Delete | | Cancsl |

Figure 7-32 Confirm the removal of MDisk from 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.
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After you click Delete, data migration from the MDisks to be removed starts. You can find the
migration progress in the Running Tasks status indicator (Figure 7-33).

1 Migration

ame [Progress
MDisk moiskS — Pool DS3524

Figure 7-33 Data migration progress when removing MDisks from the pool

7.2.2 Importing MDisks

LUNSs hosted on external storage systems can be migrated into IBM Storwize V7000 storage.
Hosts, which used to be directly attached to those external storage systems, can continue to
use their storage that is now presented by the IBM Storwize V7000 instead.

To achieve this configuration, the existing external LUNs must be imported as an image-mode
volume using the Import option. This action is possible for unmanaged MDisks only. Those
disks must not have been added to a pool, as described in 7.2.1, “Adding MDisks to storage
pools” on page 245.

If the Import option is used and no existing storage pool is chosen, a temporary migration
pool is created to hold the new image-mode volume. This image-mode volume has a direct
block-for-block translation from the imported MDisk to the volume presented from now on by
the IBM Storwize V7000 and existing data is being preserved.
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In Figure 7-34, we show an example of how to import an unmanaged MDisk. Select the
unmanaged MDisk and click Import from the Actions drop-down menu.

ITSO-Storwize-¥7000-2 > Pools > MDisks by Pools +

E O %New Pool 43 Detect MDisks = fctions =
(L e [EE T & Add to Pool storage Pool | Sto N
e I ) Reroave from Poal
Notin a Pool -
W ey
mdisks d '
5 P pp— DS3524 0000000000000002
L"E ° DS3524 i [ 278 select Tier S | 19.0GB Used /200 GB
= ) RAID Actions
) mdisk2 3 2 1 153524 DS3524  0000000000000000
@ mdisk4 4 2 qT Rename 53524 DS3524  0000000000000001
. : Show Dependent Volumes
Py @ W7k2_internal 1 [ 1 ~ | ] 200cBUsed/S54TE
Lk:{“j Iﬁ Properties

alf
¥

Figure 7-34 Import MDisk

As shown in Figure 7-35, the import wizard is activated and guides you through the
import process.

Import Wizard Step I of 2

You have selected to import mdisk5 to an image-mode volume,

How do you want the volume to manage capacity?

Use thin-pravisioning

Irmport as a generic volume

.4 Enable Caching

Mext = Cancel

Figure 7-35 Import Wizard step 1 of 2

In step 1 of the Import Wizard, you must decide whether the volume is imported as a generic
volume (the default) or as thin-provisioned. Caching for the volume can be disabled; it is
enabled by default.

» Select Use thin-provisioning only if the volume to be imported originally was a
thin-provisioned volume that was exported to an image-mode volume. More information
about export volumes is available in Chapter 8, “Advanced host and volume
administration” on page 269.

» Clear Enable Caching if you use copy services on the external storage system hosting
the LUN. It is a best practice to use the copy services of IBM Storwize V7000 for volumes
virtualized. You can find more information about virtualizing external storage in Chapter 9,
“External storage virtualization” on page 333.
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If you want to migrate the data from the external volume (that is being imported) to existing
V7000 MDisks, choose an existing destination storage pool; only pools with sufficient free

capacity are listed (Figure 7-36). The actual data migration begins after the MDisk was

imported successfully.

Import Wizard Step 2 of 2
Select the pool to which you would like to migrate the MDisks (optional).
- % -
Narme atus reg Capac apac
D=3524 E._;J Online 14.0GHE 200G
YWTk2_internal E._;J Online 54TH 54TH
|- = Back | | Finish | | Cancel |

Figure 7-36 Import Wizard - step 2 of 2

You can check the migration progress in the Running Tasks status indicator (Figure 7-37) or

by clicking Pools — System Migration.

1 Migration

[ T—

DE3524_0000000000000002, copy 0 — Pool %7k2_internal

| oK |

Figure 7-37 Migration progress in the status indicator of Running Tasks
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After the migration has completed, you can find the volume in the chosen destination pool
(Figure 7-38).

ITSO-Storwize-¥7000-2 > Pools > VYolumes by Pool =

Pool Filter L%
V¥7k2_internal
DS3524 ]
1 Wolume copy online

6.0 GB Used / 20.0 GB 3 MDisks, 2 ¥Yolume copies
[ s— Easy Tier Inactive

@ MigrationPool_256
0 Yolume copies .
I | =

0 bytes Used / 10,0 GB T TInew volume = Actions ¥

= =
s a d ¥ D
@ v7k2_internal DS3524_0000000000000002 (%] Criine 10.0 GB 600507630283001 ACS00000000000010
2 val i )
0 (20 o] '?554 - TKLMFS B onine 200GB BON507650283001 ACE00000000000008
| () J

Figure 7-38 Volume migrated to destination pool

All data has been migrated off the source MDisk to MDisks in the destination storage pool.
The source MDisk has changed its status to managed and is associated with an automatically
created migration pool. It can be used as a regular MDisk to host volumes (Figure 7-39).

ITSO-Storwize-¥7000-2 = Pools = MDisks by Pools +

| %New Pool 43 Detect MDisks = Actions =

Harme [) a dpaciy node nrdage Foo Nrafe Sysie

ﬁ Notin a Pool -

O saEs DS3524 o B onine EL [ | 6068 Used 20068
mdisk2 3 4 oniine 10.0 GB Managed DE3524 DE3524
mdisk4 4 Online 10.0 GB Managed DE3524 DS3524

@ V7k2_internal 1 B2 online  [1% | | 300GE sed /5.4 TE
mdisk1 0 2 cnline 1.9TE Array WTk2_internal -
mdiskl 1 Ef] Cnling 19T Array WTk2_internal -
mdisk3 2 Onling 16TE Array WTk2_internal -

@ MigrationPool_25¢ 2 B2 online  [0% | 0 bytes Used /10,0 GB
mdisk5s S Ef] Cnline 100 GB Managed MigrationPool_256 053524

Figure 7-39 MDisk mode changed to managed

If you do not select a destination pool during step 2 of the Import Wizard and click Finish, a
warning window opens (Figure 7-40). The imported MDisk remains in its temporary storage
pool as an image mode volume.

Warning

You did not select a storage pool to which to
migrate the volumes, The volume will remain in the
temporary storage pool, Do you want to continue?

| 0k | | Cancel |

Figure 7-40 Warning window that opens if no destination storage pool was chosen
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After the import process has completed, the MDisk shows up as image mode volume
(Figure 7-41).

ITSO-Storwize-¥7000-2 > Pools > MDisks hy Pools

_rj %New Pool

J13 Detect MDisks

= Actions ¥

iﬁ Not in a Pool

O MaEs DS3524

mdisk2
mdisk4

o & vikz_intemal

mdisk1
mdiskl
mdisk3

@ MigrationPool_8192

mdisks

= W

online

online
online

online

online
¥ online
online

online
online

d fracTiy o

0%

| 6.0 GB Used /200 GB

10,0 B Manasged
10,0 GB Managed

e

189TH Array
19T Array
16T Array

D=3524 D=3524
D=3524 D=3524
| 300GBEUsed /54 TH
WTKZ_internal -
VTR2_internal -
VTRZ_internal -

A (S 0.0 GB Used /10.0 GB

10.0 GB Image

MigrationPool_5192 DE3524

Figure 7-41 MDisk after import

If needed, the image mode volume can be migrated manually into a different pool by selecting
either Migration to Another Pool or Volume Copy Actions. More information about volume
actions can be found in Chapter 5, “Basic volume configuration” on page 159.

Alternatively, the migration into another pool can be done by clicking Pools — System
Migration. Migration is described in greater detail in Chapter 6, “Migration wizard” on

page 205.
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Any imported MDisk that has not been migrated into a pool yet is listed under Pools —

System Migration (Figure 7-42).

ITSO-Storwize-¥7000-2 > Pools > System Migration +

B [ S start New Migration = Actions ¥

0 & Warme Target’ Pog

D53524_0000000000000002_0 F._'/] Cnline

YT,

s

F

b

e

BO0SO7ES0253001 ACE0000000000001 2

Figure 7-42 Imported MDisk in the System Migration window

This feature is normally used as a vehicle to migrate data from existing external LUNs into
storage pools, either located internally or externally, on the IBM Storwize V7000. You should
not use image mode volumes as a long-term solution for reasons of performance and

reliability.

To migrate an image mode volume into a regular storage pool, select the volume to be
migrated and click Actions — Start Migration. Choose the wanted target storage pool to
migrate the data into and click Add to Pool (Figure 7-43). Only regular pools, and no

migration pools, are offered as a destination.

Start Yolume Migration

Select a target pool to contain a copy of the following velumes:
DS3524_0000000000000002_0

Select a Pool

DS3524 @ onling 14.0GB 0.0 GE

butti_tier_poool @ Cnline 2060 GHE 306.0GH
WTKZ _irternal @ Cnline 5478 54 TB

S add to Pool | Cancel |

Figure 7-43 Migrate Image Mode Volume into a regular storage pool
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The migration itself internally uses the volume copy function, which creates a second copy of
the existing volume in the chosen target pool. For more information about the volume copy
function, see 8.6, “Advanced volume copy functions” on page 318. If the migration process is
interrupted for any reason, select the volume being migrated and click Actions — Stop
Migration (Figure 7-44). The process of adding a secondary volume copy is interrupted.

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Pools > System Migration ¥

[T] = Start Mew Migration i Actions =

e el i [ start migration | liEG e Nl
D53524_0000000000000003 l_.?] Finalize B00507 680283001 ACE000000000000168
“. ° Stop Migratio
" 17 Rename %
t-ﬂ! Properties

Figure 7-44 Stop Migration

When the migration progress reaches 100%, click Finalize to complete the migration process
(Figure 7-45).

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Pools > System Migration

G 3 Start Mew Migration = Actions ¥

R i e b start Migration [ProETess e i

DS3524_0000000000000003  7k2_inter 7] Finalize BO0S07EE0263001 ACA0000000000001 B
“' -J Stop Migra{:g
" T Rename
L‘! Properties

Figure 7-45 Finalize volume migration

The original volume copy on the image mode MDisk is deleted and the newly created copy is
kept. The source image mode MDisk is removed from the Migration Pool and changes its
mode back to unmanaged.
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7.2.3 RAID action for MDisks

Internal drives in the IBM Storwize V7000 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 (Figure 7-46).

IBEM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Pools > MDisks by Pools +

| @New Pool %3 Detact MDisks = Actions =

?j" Add to Pool Storage’ Pool storage System
g i &P Rernove from Poaol
& Not i a Pool -
Import

@ ‘ DS3524 o 45 Include Excluded MDisk || encBUsed/200GE
L-a! Select Tier

por) @ Y7K2_internal 1 E @ RAID Actions \FEJ b | Set Spare Goal |THGBUsed/34TH
@ mdisk1 o E 19 Rename Swap Drive

mdisk0 1 [Z 2 show Dependent Valumes Delets

é; = [ mdisk3 2 B = properties YTk2_internal -

@& ﬁ‘ Multi_tier_pool 3 Online SRR | | 1000 GB Used § 306.0 GB

Figure 7-46 RAID actions on Array MDisks

You can choose the following RAID actions:

» Set Spare Goal: You can set the wanted number of spare drives that is required to protect
the array from drive failures. If the number of drives 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 either replacing defunct drives,
which occupy a spare drive, or by adding additional drives as spare. Remember that
during the internal drive configuration that automatically spare drives are assigned
according to the chosen RAID preset’s spare goals, as described in 7.1.2, “Configuring
internal storage” on page 231.

256 Implementing the IBM Storwize V7000 V6.3




» 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 has failed, or is expected to fail soon. For example, as indicated by an error message
in the event log. Select an MDisk containing the drive to be replaced and click RAID
Actions — Swap Drive. In the Swap Drive window (Figure 7-47), select the member drive
to be replaced and click Next.

Swap Drive Step I of 2
Select a drive to swap out of mdisk1.
% -
14 2759 GB Member onling 7 1 3 AT
16 2769 GB Member Online & 1 8 SA%
17 2759GB Member E/] onling 5 1 7 S5A5
18 27589 GB Member [ cniine 4 1 & a5
19 27589 GB Member [ cniine 3 1 5 a5
20 2769 GB Member Online 0 1 2 SA%
Fd | 2759GB Member E/] onling 1 1 & S5A5
22 2759GB Member E/] onling 2 1 4 S5A5
| I i
Showing 8 drives | Selecting 1 drive
| Mext = | | Cancel |

Figure 7-47 Select a drive to swap

In Figure 7-48, select an available Candidate or Spare drive to swap into the Array MDisk
and click Finish.

Swap Drive Step 2 of 2

Select a drive to swap into mdisk1.

4]

1 2759 GB Cancdidate ¥4 cniine 1 23 SAS
2 2759 GH Cancdidate [ cniine 1 22 SAS
3 278.9 6B Candidate online 1 21 SAs
4 2759 GB Candidate % oniine 1 20 S5
5 2759 GH Cancdidate [ cniine 1 18 SAS
15 2759 GH Cancdidate [ cniine 1 10 SAS
23 2759 GB Spare oOnline 1 1 sps

Showing T drives | Selecting 1 drive

i

| < Back | | Finish |

| Cancel |

Figure 7-48 Select a drive to swap into MDisk
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The exchange of the drives starts and runs in the background, and the volumes on the
affected MDisk remain accessible.

» Delete: An Array MDisk can be deleted by clicking RAID Actions — Delete. A
confirmation of the deletion by entering the correct number of MDisks to be deleted is
required (Figure 7-49). You need to confirm the number of array MDisks you want to
delete. If there is data on the MDisk, it can be deleted only by checking the item Delete
the RAID array MDisk even if it has data on it. The system migrates the data to other
MDisks in the pool.

Delete Array MDisk

Tou selected 1 array to delete, Yerify the array to delete:

mdizkz

Verify the number of RAID array MDisks that yvou are deleting:
1

Delete the RAID array MDisk even if it has data on it. The system
rigrates the data to other MDisks in the poal.

4 Delete Cancel

Figure 7-49 Delete Array MDisks window

Available capacity: Make sure that you have enough available capacity left in the
storage pool for the data on the MDisks to be removed.

Data on MDisks is migrated to other MDisks in the pool, assuming enough space is
available on the remaining MDisks in the pool. After deleting an MDisk from a pool, its
member drives return to candidate mode.

7.2.4 Selecting the tier for MDisks

The IBM Storwize V7000 Easy Tier feature is described in Chapter 10, “Easy Tier” on
page 345. In this section, we show how to adjust the tier settings.
There are two tiers:

» Generic SSD tier for storage made of solid-state drives, which is the
faster-performing storage

» Generic HDD tier for everything else
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Internal drives have their tier assigned automatically by the IBM Storwize V7000. MDisks on
external storage systems are assigned the generic HDD tier by default. This setting can be
changed manually by the user. To assign a specific tier to an MDisk, click Pools — MDisks
by Pool and click Select Tier from the Actions drop-down menu (Figure 7-50).

o
§e

ITSO-Storwize-¥7000-2 > Pools = MDisks by Pools =

| wNew Pool {3 Detect MDisks = Actions +
HAIme [) A dpaciy o e nrage Poo DT afe Sys
@ ﬁ Notina Pool ;
O s DS3524 0 2 onire  REL | | 6008 Used /200 6B
mdisk3 K [ criine AN0GA Managed  DS3524 053524
b
mdiskd 4| &P Add to Pool fanaged  DE3524 DE3524
& remove from Pool
= @ W7k2_internal | | 25008 Used /138 TB
- Import
mdiskD M52 Inelude Exeluded MDisk ATy WTEZ2_internal -
mdi=k1 1 Srray k2 _internal -

*3 Select Tier [he
WS

@ ﬁ’ Multi_tier_pool 3| @ RAID Actians |

10 Rename

100.0 B Used f 3060 GB

5% Show Dependent Volumnes
=] Properties

Figure 7-50 Select Tier for an MDisk

For demonstration purposes, we assign the tier Solid-State Drive to mdisk3 (Figure 7-51).
This MDisk is a LUN made of SAS hard disk drives in an external storage system. The tier
that was assigned by default is Hard Disk Drive.

Select MDisk Tier

Select the desired tier for the MDisk mdisk3:

Solid-State Drive | =
Hard Disk Drive

Solid-State Drive | ok | | canesl |

Figure 7-51 Assign desired tier to an MDisk
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After the action has been completed successfully, the MDisk can be found in the SSD tier

(Figure 7-52).

ITSO-Storwize-¥7000-2 > Pools > MDisks by Pools =

| = @ bNew Pool 43 Detect MDisks (= Actions ¥

ij‘ Notin @ Pool
d D53524 0 B onine SIS | | B.0GBUseds200G8
mdisk3 3 Q Oniling 100 GE Managed DE3524 Ds3524 0000000000000000 - Solid-State Drive
mdiskd4 4 g Online 100G Managed DS3524 DS3524 0000000000000001  Hard Disk Drive
@ V7k2_internal 1 Online 1% I | 25.0GB Used /3878
mdisk0 1] Onling 1978 Array Wik2_internal Hard Dizk Drive
mdisk1 1 g Online 19TE Array WTk2_internal Hard Dizk Drive
6‘ Multi_tier_pool 5] Online SRR | | 1000 GB Used /3060 GB

Figure 7-52 The desired tier has been assigned to the MDisk

7.2.5 Additional actions on MDisks
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Here are some of the additional actions that can be performed on MDisks.

>

Detect MDisks: The Detect MDisks button at the upper left of the MDisks by Pools window
is useful if you have external storage controllers in your environment (for more information
about this topic, see Chapter 9, “External storage virtualization” on page 333). The Detect
MDisk action initiates a rescan of the Fibre Channel network. It discovers any new MDisks
that have been mapped to the IBM Storwize V7000 storage system, and rebalances
MDisk access across the available controller device ports. This action also detects any
loss of controller port availability, and updates the IBM Storwize V7000 configuration to
reflect any changes.

When external storage controllers are added to the IBM Storwize V7000 environment, the
IBM Storwize V7000 automatically discovers the controllers and the LUNs that are
presented by those controllers are listed as unmanaged MDisks. However, if you have
attached new storage and the IBM Storwize V7000 has not detected it, you might need to
use the Detect MDisk button before the system detects the new LUNs. If the configuration
of the external controllers is modified afterward, the IBM Storwize V7000 might be
unaware of these configuration changes. Use the Detect MDisk button to rescan the Fibre
Channel network and update the list of unmanaged MDisks.

MDisks detection: The Detect MDisks action is asynchronous. Although the task
appears to be finished, it still might be running in the background.

Include Excluded MDisks: An MDisk could be excluded from the IBM Storwize V7000
because of multiple I/O failures. These failures might be caused, for example, by link
errors. After a fabric-related problem has been fixed, the excluded disk can be added back
into the IBM Storwize V7000 by selecting the MDisks and clicking Include Excluded
MDisk from the Actions drop-down menu.
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» Rename: MDisks can be renamed by selecting the MDisk and clicking Rename from the
Actions drop-down menu. Input the new name of your MDisk and click Rename
(Figure 7-53).

Rename MDisk

s Mame

mdisk0 | ITSO_MDisko| |

|. Reset | |EF| Rename | | Cancel |

Figure 7-53 Rename MDisk

» Show Dependent Volumes: The volumes dependent on a particular MDisk can be
displayed by selecting the MDisk and clicking Show Dependent Volumes from the
Actions drop-down list. The volumes are listed with general information (Figure 7-54).

Yolumes Dependent on MDisk mdiskD

B [ :=actions =
e M "L T
hypery_test 4 oriine S0GE Y7k2_irternal  BODSO7EE02E3001 ACEO0000000OONOME  Yes M
TELM FS Online 200 GE Y7k2_internal  BO0S07EB0253001 ACE0000000000000B  es M

Showving 2 volumes | Selecting 0 volumes

| Close

Figure 7-54 Show dependent volumes
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Several actions can be taken on volumes by selecting the volume and choosing the action
needed from the Actions drop-down menu (Figure 7-55). For more information about
volume actions, see Chapter 5, “Basic volume configuration” on page 159.

ITSO-Storwize-¥7000-2 > Volumes > WYolumes ¥

E [ T3 nMew wolurne S Actions =

ame H] Map to Host Storage Po
' ESXi1_vol01 Bﬂ Unmap All Hosts 10GE Multi_tier_pool
hyperv_test ‘,a View Mapped Hosts 0GB WTRZ_interral

ITS0_Test1 1 Rename 5.0GE DS3524

L-“ TELM F5 . 10GE %Tk2_intermal
2 Shrink

QExpand

@ S¢ Migrate to Another Poal

@ Export to Image Mode
L~ 3 Delete

[ Yalume Copy Actions  »

i |
ﬁ =] Properties

Figure 7-55 Available actions on volumes

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
drop-down menu. A window opens (Figure 7-56).

MDisk Details: mdiskO

Overview Dependent ¥Yolumes Member Drives
MName mdisko

ID 1]

Status anline
Mode Array

Storage Pool ID 1

Storage Pool W7kZ_internal
Capacity 1.9TB

Tier Hard Disk Drive

| Close |

Figure 7-56 MDisk overview with general information
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There are three tabs in this information window.

— The Overview tab contains information about the MDisk itself. To show more details,

click Show Details (Figure 7-57).

MDisk Details: mdiskD

verview:

i Dependent ¥olumes
D

Status

Mode

Storage Pool ID
Storage Pool
Capacity

Tier

Fast-Write State
RAID Status
RAID Level
Redundancy
Strip Size

Write Yerify
Spare Goal

# Spare Drives

Suitability

Member Drives

0

@ anline
Array

1
W7kz_internal
1.9TE

Hard Disk Drive
Ermnipty

& online
raids

1

256

3
1
Exact Match

V| Show Details g
Figure 7-57 MDisk overview with detailed information
— The Dependent Volumes tab lists all volumes using extents on this MDisk.
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— The Member Drives tab is only used with array MDisks. In the Member Drives tab, you
find all the member drives of this MDisk (Figure 7-58). Also, all actions described in
7.1.1, “Actions on internal drives” on page 228 can be performed on the drives

listed here.

MDisk Details: mdiskD

E O = Actions

Overview Dependent Yolumes Member Drives

16 2759 GE Member [ cniine

17 2789 GB Member Cinline
18 2759 GE Member [ cnline
19 2789 GE Member Cinline
20 2759 GB Member [ oniine
M 2789 GE Member %] criine
2 2789 GE hMember Cnling
23 275.9GE Member [ criine

Shovving & drives | Selecting 0 drives

Show Details

= & W bk h @®m -

s s s a o

Exact Match
Exact Match
Exact Match

Exact Match
Exact Match
Exact Match
Exact Match
Exact Match

Figure 7-58 Member Drives tab

7.3 Working with storage pools

Storage pools act as a container for MDisks and provision the capacity to volumes. They are
comparable to MDisk Groups in IBM SAN Volume Controller, or an array or a group of disks
managed by a storage controller. IBM Storwize V7000 organizes storage in storage pools to

264

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 clicking the Pools icon. Extended help information for

storage pools is displayed, and if you click Visit Pools, the MDisks by Pools window opens.
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Figure 7-59 shows how to access the Pools window from the Overview window.

ITSO-Storwize-¥7000-2 > Home > Overview ¥

i Suggested Tasks = |

24 Internal 2 Fibre Channel

Drives Lz i @ i E% Hosts
10 MDisks 3 Pools 4 Volurnes

3 External
Storage Systems

1 iSCSI Host

@ Storage Pools

ﬁ Watch e-Learning: Configuring Storage
A storage pool is 3 collection of MDisks, One or more volume are allocated physical storage space from each poal.

¥ Learn more

P To manage Storage Pools, visit Pnﬁls

Figure 7-59 Access Pool management window from the Overview window

The other way to access the Pools window is to click Pools — MDisks by Pools
(Figure 7-60).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

‘= Suggested Tasks = |

2 Fibre Channel

btﬂ@:ht%’ e

MDisks by Pools

‘h IDisks 3 Poals 4 Valumes
| Internal Sto™ig ) «ﬁ
- | External Storage J
all
’ q - b Internal Storage
Internal storage are the drives that are physically located within the system. The drives can be of different sizes and use
3 different technologies. For best performance and availability, a drives are used to form RAID arrays, Each RAID arrays is
managed by the systerm as an MDisk,
“"\.
W P Learn more
P To manage Internal Storage, visit Pools

Figure 7-60 Access Pools window from Physical Storage function icon
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The MDisk by Pools window (Figure 7-61) allows you to manage storage pools, both internal
and as external. All existing storage pools are displayed row-by-row. The first row contains the
item Not in a Pool, containing all unmanaged MDisks, if any exist.

ITSO-Storwize-¥7000-2 > Pools > MDisks by Pools +

] %New Poal 3 Detect MDisks = Actions +

@ d DS3524 a B2 onine SR I | 6068 Used 200 GB
! @ @ V7k2_internal 1 online  [1% | | 250GBUsed /3878

& @ Multi_tier_pool 3 _K_/] Cnling !gg- | 100.0 GB Used / 306.0 GB

CeDmE B

Figure 7-61 Pools window

To make the view more clear and structured, filters can be used to show only those storage
pools matching the conditions defined in the filter field in the upper right of the window
(Figure 7-62).

ITSO-Storwize-¥7000-2 > Pools > MDisks by Pools ~

u‘;‘] LJ %New Poal 43 Detect MDisks = Actions = L Tier = | -- Choose Value - ~

liers -- Choose Yalue --

Hard Disk Drive

Notin a Pool

Solid-State Drive

DS3524 0 [ onine  EESEIEAS | | 60GBUsed/200GE

! @ @ V7k2_internal 1 [ onine  [1% | | 25068 Used /3878

to_del 2 [ onine  [0% | | 0bytes Used 71400 GB

Multi_tier_pool 3 [./] Cnling !gg | 100.0 GB Uszed / 306.0 GB

Figure 7-62 Filter the pools view

A few actions can be performed on storage pools using the Actions menu. A pool can be
renamed, its icon can be changed, and it can be deleted from here as well.

When you expand a pool’s entry by clicking the plus sign (+) to the left of the pool’s icon, you
get access to the MDisks associated with this pool. YOu can perform all actions on them, as
described in 7.2, “Working with MDisks” on page 243.
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Each defined storage pool is displayed along with its assigned icon and name, numerical 1D,
status, and a graphical indicator showing that the ratio the pool’s capacity is allocated to
volumes. The red vertical bar inside the indicator determines the warning level at which a
Storage pool space warning will be posted in the system’s event log. The default warning
threshold is at 80% utilization.

To remove a storage pool that is not needed, click Delete Pool from the Actions drop-down
men (Figure 7-63).

ITSO-Storwize-¥7000-2 > Pools > MDisks by Pools +

B [ #newpPool #3Detect MDisks = Actions ¥

Akt
Name ) Stat Qchange Icaon
g f0 Rename
!ﬁ; NotinaPool -
3¢ Delete Pool
d DS3524 il Online | i | | 17.0GB Used 1 200 GB
@ V7k2_internal 1 Online 1% | | 250GBUsed /38 TH
= @ Pool_to_del 2 Online 1% | | 1.0GB Used /1400 GB
mdisk5 5 Onling 10.0GB Managed Pool_to_cdel DS3524 0000000000000002 Hard Disk Drive
mdisk? 5 Online  128.0GB Managed Pool_to_del DS3524 0000000000000005  Hard Disk Drive
mdisk6 10 Onling 20 GE Managed Pool_to_del DS3524 0000000000000003 Hard Disk Drive
ﬁ’ Multi_tier_pool onine EEEYA | | 100.0GB Used / 306.0 GB

Figure 7-63 Delete Pool window

A confirmation window opens (Figure 7-64). If there are volumes with their only copy on
MDisks in the pool to be deleted, they are listed in the confirmation window. If it is safe to
delete the volumes and MDisks in this pool, even though they still might be mapped to a host,
select the Delete all volumes, host mappings and MDisks that are associated with this
pool check box and click Delete.

Delete Pool

vou have selected to delete pool Pool_to_del. The following
1 volumes have data in this pool;

Volume_to_del|

Delete all valurmes, host mappings, and MDisks that are
associated with this poal.

| 34 Delete | | cancel |

Figure 7-64 Confirm the deletion of the pool
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Important: After you delete the pool, all the data in the pool is lost except for the image
mode MDisks; their volume definition is deleted, yet 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 managed or image mode MDisks in the pool return to a status of unmanaged after the
pool is deleted. If the pool is deleted, 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 V7000 offers many functions for volume and hosts creation and
configuration. In Chapter 4, “Host configuration” on page 131 and in Chapter 5, “Basic volume
configuration” on page 159, the basic host and volumes features of IBM Storwize V7000 are
covered. Those chapters show how to create hosts and volumes, and how to map them to a
host. This chapter describes host and volume administration tasks apart from Easy Tier,
which is described in Chapter 10, “Easy Tier” on page 345.

This chapter contains the following topics:

» Advanced host administration
» Advanced volume administration
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8.1 Advanced host administration

This section covers host administration, including such topics as host modification, host
mappings, and deleting hosts. Basic host creation and mapping it to a host using Fibre
Channel and iSCSI is described in 4.3.1, “Creating Fibre Channel hosts” on page 150 and
4.3.2, “Creating iSCSI hosts” on page 154.

We assume that you have already created some hosts in your IBM Storwize V7000 GUI and
that some volumes are already mapped to them. In this section, we cover the three functions
that are covered in the host section of the IBM Storwize V7000 GUI (Figure 8-1):

» All Hosts (8.1.1, “Modifying Mappings menu” on page 272).
» Ports by Host (8.2, “Adding and deleting host ports” on page 284).
» Host Mappings (8.3, “Host mappings overview” on page 291).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

* = Suggested Tasks ¥ |

6 H\T‘ﬁ
24 Internal 1 Fibre Channel
Drives ﬁ E @ : E Host

6 MDisks 2 Pools 5 Yolumes

e X
RO 0 iSCSI Hosts
Ports by Host
Host Mappings
Yolumes by Host

ﬁl Watch e-Learning: Owverview

Welcome!

The diagram represents all of the objects that need to be configured, To learn more about each object, dick 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 ohjects, either select the associated task fram Suggested Tasks or use the icons in the left navigation.

Figure 8-1 IBM Storwize V7000 Hosts menu

If you click Hosts, the Hosts window opens (Figure 8-2).

ITSO-Storwize-¥7000-2 > Hosts > Hosts =

H New Host IS actions =

ESXi r_ua Cnline Genetic 1 Yes K3
HYPERV2 _W2K§ 2 Cnline Generic 1 Mo

Showing 2 hosts | Selecting 0 hosts

Figure 8-2 Hosts
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As you can see in our example, two hosts are created and volumes are already mapped to
one of them; we use these hosts to show the modification possibilities.

If you highlight a host, you can either click Action (Figure 8-3) or right-click the host
(Figure 8-4) to see all the available tasks.

ITSO-Storwize-¥7000-2 = Hosts > Hosts =

Fl New Host IS Actions =

Fame i) Modify Mappings Host Type #orPorts | HostMappings
ESXi # unmap all Yalurnes Genefic 1 Yes i3
HYPERV 2 _W2K§ T Rename Generic 1 [ila]

3 Delete

Properties

Showing 2 hosts | Selecting 1 host

Figure 8-3 Hosts Action window

ITSO-Storwize-¥7000-2 > Hosts > Hosts *

F Mew Host IS Actions =

Narme
ESXi Pl i Generic 1 Yes g
Dn Modify Mappings
HYPERVZ_W. = Generic 1 Mo
T unrnap Al volurnes
17 Rename
# Delete

Properties

Showving 2 hosts | Selecting 1 host

Figure 8-4 Host menu

Chapter 8. Advanced host and volume administration 271



8.1.1

Modifying Mappings menu

Highlight a host and select Modify Mappings (Figure 8-3 on page 271) to open the window
shown in Figure 8-5. At 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, and the right box includes the volumes already
mapped. In our example, one volume with SCSI ID 0 is mapped to the host ESXi, and five

more volumes are available.

Modify Host Mappings

Host: | ESXi
Unmapped ¥olumes ¥olumes Mapped to the Host
> Map L Edit sCSIID € Unmap L
4 g iy D <1, Harre LD
esxi_vol2 0.0 8 600507650253001 ACS00000000000009 1} esxi_voll BO0S07EE02583001 AC300000000000005
voLM 10,0 3E B00S07EE0253001 ACE00000000000000
voLo2 20038 600507650253001 ACS00000000000001
VOLO3 30038 600507650253001 ACS00000000000002
vOoL0g 40,038 B00507EE02535001 ACS00000000000003
VOoLOS 0.0 38 600507650253001 ACS00000000000004
Showing 6 volumes | Selecting 0 volumes Showing 1 mapping | Selecting 0 mappings

HE Map Wolurnes

HE 2pply

Figure 8-5 Modify Mappings window

To map a volume, highlight the wanted one in the left pane, and select the upper arrow
(pointing to the right) to map another volume to a host (Figure 8-6).

Modify Host Mappings

Host: | ES®i
Unmapped ¥Yolumes Yolumes Mapped to the Host

> Map L EditscsIID € Unmap Lo

Harme iy D <1, Harre LD
voLM 10,0 3E B00S07EE0253001 ACE00000000000000 1 esxi_vol2 E00507620253001 AC300000000000009
voLo2 20038 600507650253001 ACS00000000000001 1} esxi_voll BO0S07EE02583001 AC300000000000005
VOLO3 30038 600507650253001 ACS00000000000002
vOoL04 40,0 B B005076502535001 ACE00000000000003
VOoLOS 0.0 38 600507650253001 ACS00000000000004
Showing § volumes | Selecting 0 volumes Showing 2 mappings | Selecting 0 mappings

@ Map Uolumes)@] Apply) Cancel |

Figure 8-6 Modify Mappings - Add Volume
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The changes are marked in yellow and now the Map Volumes and Apply buttons are enabled.
If you click Map Volumes, the changes are applied (Figure 8-7) and the window closes. If you
click Apply, the changes are submitted to the system (Figure 8-7), but the window remains
open for further changes (Figure 8-8).

Modify Mappings

The task completed.

- Details

The task has started. d:34 IH
Creating the mapping for wolume esxi_wolZ to host EEXI 4:324 MM
Purning commard: 4:24 MM
srctask mkrdiskhostmap -force -host 1 -scsi 1 &

The task is 100% complete. 4:34 PN
Svnchronizing memory cache. 4:34 PN
The task completed. 4:34 PN

Cancel

Figure 8-7 Modify Mappings output

Modify Host Mappings

Host: | ES®i

Unmapped ¥Yolumes Yolumes Mapped to the Host

> Map L v Edit 3CS1ID € Unmap L v

Name dpd I [ Name 1D
voLmM 10.0 3B 600507650253001 ACS00000000000000 1 esxi_vol2 BO0S07EE02583001 AC300000000000005
voLo2 20038 600507650253001 ACS00000000000001 1} esxi_voll BO0S07EE02583001 AC300000000000005
vOL03 30,0 GE B00S0VES0253001 ACE00000000000002 »
voL04 40.0 B 600507650253001 ACS00000000000003
VOoLOS 0.0 38 600507650253001 ACS00000000000004 (

Showing & volumes | Selecting 0 volumes Showing 2 mappings | Selecting 0 mappings

HE Map wolurnes | | HE Apply | Cancel |

Figure 8-8 Modify Mappings - Applied changes
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You can now select another host in the Hosts drop-down menu (Figure 8-9) to modify the host
settings for it or continue working with the one already selected (Figure 8-8 on page 273).

Modify Host Mappings

Host: | ESKi | =

ESXi
nmapped ¥Yolumes
HYPERVZ_WZkK S
} IMa L T
HAme apacity I
voLM 100 GB BO0S07E50253001 ACE00000000000000
YoLO2 200 GB BO0S07E502583001 ACS00000000000001
YOLO3 300 GB BO0S07E50253001 ACE00000000000002 )
oL 400 GB BO0S07E650253001 ACE00000000000003
YOLDS 200 GB GO0507650253001 ACE00000000000004 (

Figure 8-9 Modify another hosts

Highlight the volume to be modified again and click the right arrow button to move it to the
right pane. The changes are shown in yellow there. If you right-click the yellow volume, you
are able to change the SCSI ID, which is used for the host mapping (Figure 8-10).

Modify Host Mappings

Host: | ESXi

Unmapped Yolumes Yolumes Mapped to the Host

> Map L - Edit SCSI1ID € Unmap L -

i g i LD <1027 )| D, Harme L
voLM 10,0 GB 600507ES0253001 ACE00000000000000 1 . B00:507 650253001 ACS00000000000005

I Edit SCSI ID ]
voL2 200 B B00507630233001 AC2300000000000001 1) BO00S07E30283001 ACS00000000000003
Unrnal
VOLO3 300G 600507ES0253001 ACE00000000000002 ) ( P
voL04 40,0 GB G00507ES0253001 ACE00000000000003 ) )
vOL0S 50.0 3B 600507680253001 AC300000000000004 | ( |
Showing § volumes | Selecting 0 volumes Showing 2 mappings | Selecting 1 mapping
|Dn Map Yolumes | |Dn Apply ‘ | Cancel |

Figure 8-10 Edit the SCSI ID

Click Edit SCSI ID and click OK to change the ID (Figure 8-11).

Edit SCSI ID

SCSI ID: |'1 | ‘I Enter a value from O to 2047

Ok | Cancel |

Figure 8-11 Enter a new SCSI ID
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The changes are shown in the Modify Mappings window (Figure 8-12).

Modify Host Mappings

Host: | ES®i
Unmapped ¥Yolumes Yolumes Mapped to the Host

> Map L v P <€ Unmap Lo

Harme 1l |0, [} LD
voLmM 10.0 3B 600507650253001 ACS00000000000000 1 esxi_vol2 BO0S07EE02583001 ACS00000000000009
voLo2 20038 600507650253001 ACS00000000000001 esxi_voll BO0S07EE02583001 AC300000000000005
vOL03 30,0 3B B00S07ES0253001 ACE00000000000002 >
voL04 40.0 B 600507650253001 ACS00000000000003 o
VOoLOS 0.0 38 600507650253001 ACS00000000000004 |«_|

Showing 8 volumes | Selecting 0 volumes

Showving 2 mappings | Selecting 1 mapping

‘Dn Map Volurmes |(|>n AppIyD[ Cancel |

Figure 8-12 Modify host mappings

Click Apply to submit the changes. The resulting output is shown in Figure 8-13.

Modify Mappings

The task completed.

w Details

The task has started.
Creating the mapping for volume esxi_wolZ to host ESKI

Punning command:
swctask mkvdiskhostmap -force -host 1 -scsi 1 6

The task is 100% complete.
Synchronizing memory cache.
The task completed.

o

B ¥4
L -4

g

EEE EEE

Cancel

Figure 8-13 Modified Mappings

If you would like 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 (Figure 8-14).

Host: | ESXi
Unmapped ¥Yolumes Yolumes Mapped to the Host

¥ Map L Edit SCS1 1D € Unmap

4 g Ty L ) Harme L1
voLM 10.0GB 600S07650253001 ACS00000000000000 1 esxi_vol2 BO0S07ES0253001 ACS00000
voLo2 2000 GB BO0SO7ES0253001 AC500000000000001 1] esxi_voll BO0S07ES0283001 A,C800000
YOLO3 30.0GE GO0SO07ES0253001 AC500000000000002 >
vOoL04 40.0 GB B00507650253001 ACS00000000000003
VOoLOS 50.0GE B00S07650253001 ACS00000000000004

Figure 8-14 Modify Mappings - Remove
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Figure 8-15 shows that the selected volume has been moved to the left pane for unmapping.

Modify Host Mappings

Host: | ES®i

Unmapped ¥Yolumes Yolumes Mapped to the Host

> Map L v Edit sCs1I0 € Unmap L v

Name dpd 0)[D. [} Name LD

esxi_vol2 a 0.0 8 600507650253001 ACS00000000000009 1} esxi_voll BO0S07EE02583001 AC300000000000005
voLmM 10.0 GB 600507650253001 ACS00000000000000

voL02 200 3B B00S07EE0253001 ACS00000000000001 »

VOLO3 30038 600507650253001 ACS00000000000002

voL04 40.0 B 600507650253001 ACS00000000000003 (

vOL0SG 50,038 B00507650255001 ACS00000000000004

Showing 6 volumes | Selecting 0 volumes Showving 1 mapping | Selecting 0 mappings

‘Dn Map Wolurmes | (Dn Apply)[ Cancel |

Figure 8-15 Modify Mappings - Remove

Click Apply to submit the changes to the system (Figure 8-16).

Modify Mappings

The task cormpleted.
- Details
The task has started. S:5% AM
Lemowing the mapping for wvolume esxi_wolZ to host ESHIL 8:E3 LM
Punning commatd: g9:E5 AM
grotask rmrdiskhostmap -host 1 6
The task is 100% complete. g: 55 AM
Svynchronizing memory cache. 8:E3 LM
The task completed. g9:E9 AM

Cancel

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 (Figure 8-5 on page 272).
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8.1.2 Unmapping all volumes from a host

A host is only able to access volumes on your IBM Storwize V7000 that are mapped to it. If
you want to remove complete access for one host, regardless of how many volumes are
mapped to it, you can do this task in one step. Highlight the host and click Unmap All
Volumes to remove all access this host has to its volumes (Figure 8-17).

ITSO-Storwize-¥7000-2 > Hosts > Hosts ¥

F Mew Host  i= Actions ¥ L v

il g
ESXi e Genetic 1 Yes {3

D]_.| Modify Mappings
. Unrap all volumnes

HYPERV2 W2 Generic 1 Mo

T Rename

# Delete

Iﬁ Properties

Showving 2 hosts | Selecting 1 host

Figure 8-17 Unmap All Volumes menu

You are prompted about the number of mappings you want to remove. Enter the number and
click Unmap (Figure 8-18). In our example, we remove two mappings.

Unmapping: If you click Unmap, all access for this host to volumes controlled by IBM
Storwize V7000 system is removed. Make sure that you run the required procedures in
your host operating system before removing the volumes from your host.

Unmap from Host

Are wou sure you want to unmap the followin@/olumes from ESXi?

SCEI ID, Volume
1, esxi_woll
0, esxi_woll

Werify the number of mappings that this operation affects:

L) |

| Unrnap | | Cancel |

Figure 8-18 Enter the number of mappings to be removed

Chapter 8. Advanced host and volume administration 277




278

The changes are applied to the system (Figure 8-19). Click Close after you review the output.

Unmap all Volumes from Host

The task completed,

-+ Details
Lemoving the mapping for wolume esxi_woll ©o host ESXI 2:1E M‘I;I
Parming commard: 2:1Z AM
grctask rmrdiskhostmap -host 1 5
The task is E0% complete. 2:1Z AM
Lemowing the mapping for wolume esxi wolZ to host ESMI 9:1% AM
Parming commard: 9:1% AM
gvctask rmrdiskhostmap -host 1 &
The task is 100% complete. 9:1% AM
Svmnchronizing memory cache. 9:1% AM
The task completed. 9:1% AI‘IT

| Close | Cancel

Figure 8-19 Unmap all the volumes from a host - Changes applied

Figure 8-20 shows that the selected host does not have host mappings anymore.

ITSO-Storwize-¥7000-2 > Hosts > Hosts =

W Mew Host IS actions =

Hame Status Host Iype #ofForts HostMappings
. " i )

ESXi ¥4 online Generic 1 Po

HYPERV2_W2KS ¥4 online Generic 1 Mo

Showwing 2 hosts | Selecting 0 hosts

Figure 8-20 All mappings for host ESXi have been removed
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8.1.3 Renaming

To rename a host, highlight it and click Rename (Figure 8-21).

ITSO-Storwize-¥7000-2

> Hosts > Hosts =

ﬂ New Host (= Actions &

Properties

Harme
ESXHi . R rilire G i 1
! HEl Modify Mappings Eners
HYPERV2_| rline Generic 1
A unmap all volumes
17 Rename
# Delete

Showving 2 hosts | Selecting 1 host

Figure 8-21 Rename a host

Enter a new name and click Rename (Figure 8-22). If you click Reset, the changes are reset
to the primary host name.

Rename Host

ESXi

| Reset |

*higw Narme

[Esxi_oy |

|.'I:| Rename | | Cancel |

Figure 8-22 Rename Host window

After the changes have been applied to the system, click Close (Figure 8-23).

Rename Host

The task completed.

¥ Details

The task has started.

Punning commatd:

The task completed.

Checking for name collisions. ..
The task is 0% complete.
Penaming Host ESMi to ESMi_01

swrctagk chhost -name ESXQ 01 1
Svnchronizing memory cache.
The task is 100% complete.

lo:
10:
10:
i0:
10:

lo:
10:
10:

a7
a7
a7
a7
a7

a7
a7
a7

EEE EEEEE

Figure 8-23 Rename Host - Applied changes
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8.1.4 Deleting a host

To delete a host, highlight it and click Delete (Figure 8-24).

ITSO-Storwize-¥7000-2 > Hosts > Hosts ¥

ﬂ Mew Host = Actions +

ESXi_M [#_ciniine Generic 1 Ma
HE| Modify Mappings

A unrap All volurnes

HYPERV2_W2K& GEnetic 1 Mo

12 Renarme

3 Delete )

@ Properties

o

Showing 2 hosts | Selecting 1 host

Figure 8-24 Delete a host

Confirm the number of hosts you want to delete and click Delete (Figure 8-25).

Delete Host

Tou selecte@mst to delete. VYerify the host to delete,

ESHi_0O1

Verify the number of hosts that vou are deleting:

@ ]

Delete the hosts even if volumes are mapped to them, These
volumes will no longer be accessible to the hosts,

|X Delete | | Cancel |

Figure 8-25 Confirm the deletion of the host

If you want to delete a host that has volumes mapped, you must force the deletion by
selecting the check box in the lower part of the window. If you select this check box, the host
is deleted, and it no longer has access to this system.
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After the task has completed, click Close (Figure 8-26) to return to the mappings window.

Delete Host

The task completed.

 Details
The task has started. 10:15 aM
The task is 0% complete. 10:15 &AM
Removing Host ESKi_01 10:15 &AM
Bunning commard: 10:15 AM
svctask rmhost 1
Svnchronizing memory cache. 10:15 &AM
The task is 100% complete. 10:15 &AM
The task completed. 10:15 &AM

Cancel

Figure 8-26 Delete host complete

8.1.5 Host properties

Highlight a host and select Properties (Figure 8-27) to open the Host Details window
(Figure 8-28 on page 282).

ITSO-Storwize-¥7000-2 > Hosts > Hosts ¥

I F New Host 5= Actions Lo I
Name Status Host Type #ofPorts | Host Mappings
ESXi HEJ Modify Mappings nline Genetic 1 ves {3
HYPERW2_! m Unrmap All Yolumes nline Genetic 1 [{a]
T3 Rename
3 Delete

Properties

Showying 2 hosts | Selecting 1 host

Figure 8-27 Host properties
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| Host Details: ESXi
Dvervlew Mapped Yolumes Port Definitions

! | HostName ESXi

Host ID 1

Status online

Host Type Generic

# of FC Ports 1

# of iSCSI Ports 0

Edit

Show Details Close

Figure 8-28 Host properties overview

The Host Details window gives you an overview of your host properties. There are three tabs
available: Overview, Mapped Volumes, and Port Definitions.

The Overview tab is shown in Figure 8-28. Select the Show Details check box to get more
information about the host (Figure 8-29).

| Host Details: ESXi

Overview Mapped Yolumes Port Definitions

Host Name ESxi

Host ID 1

Status Online

Host Type Generic

# of FC Ports 1

# of iSCSI Ports a

If0 Group lo_grpd, io_arpl, io_grpZ, o_grp3

iSCSI CHAP Secret
Port Mask 1111

Edit

Close

Figure 8-29 Host Properties - Show details

Click the Edit button and you are able to change the host properties (Figure 8-30).

| Host Details: ESXi

Overview Mapped Yolumes Port Definitions

Host Name ESH

Host ID 1

Status onling

Host Type Generic

# of FC Ports 1

# of iSCSI Ports 0

I1/0 Group 1o_grpd, io_grpl, io_grp2, io_grp3

iSCSI CHAP Secret
Port Mask 1111

Edit

Close

Figure 8-30 Edit host properties
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It is possible to make the following changes:
» Host Name: Change the host name.

» Host Type: Change this setting if you are going to attach 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, which can be useful to limit the number of logins with mapped volumes 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 (Figure 8-30 on page 282) and to
close the editing window.

The Mapped Volume tab gives you an overview of which volumes are mapped with which
SCSI ID and UID to this host (Figure 8-31). The Show Details check box does not show any
additional or different information.

| Host Details: ESXi

Overview Mapped ¥Yolumes Port Definitions

¥olumes Mapped to the Host

] esxi_voll B00S07E30283001 ACE00000000000003 0

Showving 1 mapping | Selecting 0 mappings

v Show Details Clase

Figure 8-31 Mapped volumes
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The Port Definitions tab shows you the configured host ports of a host and gives you status
information about them (Figure 8-32).

Host Details: ESXi

Overview Mapped ¥olumes Port Definitions

[ add + 3 Delete Port 4

100000051 ECTERI q:q FC Active 2

Shaowving 1 port | Selecting 0 ports

| Close |

| Show Details |

Figure 8-32 Port definitions

This window offers you the option to start Add and Delete Port actions, as described in 8.2,
“Adding and deleting host ports” on page 284.

Click Close to close the Host Details section.

8.2 Adding and deleting host ports

To configure host ports, click Ports by Host (Figure 8-1 on page 270) to open the associated
window (Figure 8-33).

ITSO-Storwize-¥7000-2 > Hosts > Ports by Host «

o

= HYPERY_W2KB
1 port
- ESXi
1 port
\ﬁ FileServer_win01 4 add » 3K Delete Port . v
1 port Name o S Hode o

100000051 ECTERA1 EAFC & Inactive 2

HYPERV_W2K8

1 port
Host Type: Generic

Showving 1 port | Selecting 0 ports

Figure 8-33 Ports by Host
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In the left pane of the window, you find all the hosts listed, and the function icons tell you
whether it is a Fibre Channel (orange cable) or iSCSI (blue cable) host. The properties of the
highlighted host are shown in the right pane. If you click the New Host button, the wizard
described in 4.3, “Creating hosts using the GUI” on page 148 starts. If you click the Action
drop-down menu (Figure 8-34) the tasks described in 8.1.1, “Modifying Mappings menu” on
page 272 may be started from this location.

ITSO-Storwize-¥7000-2 > Hosts > Ports by Host

Rt i

<M HYPERYV_wW2K8 i Modify Mappings
1 port
L N5

) unmap all Yolurnes
= ESXi
1 port
- =] Properties

T Rename

# Delete

_— FileServer_Win01 ™ add v 3 Celete Fort LT
1 port Name Time At T Hode .

100000051 ECTEES1 garc B active 2

Showving 1 port | Selecting 0 ports

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 (Figure 8-33 on page 284), and select if
you want to add a Fibre Channel or an iSCSI port (Figure 8-35).

|‘i_[ Mew Host ‘ |?E Actions = ‘
ESXi
\.‘ 1 port
Host Type: Generic
[ add » 3 Delete Port L -
l| 52 Fibre Channel Port Tvpe 2 Mo .
U iscsI Part EFC Active 2

Figure 8-35 Add host ports
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8.2.2 Adding a Fibre Channel port

In Figure 8-35 on page 285, click Fibre Channel Port and the Add Fibre-Channel Ports

window opens (Figure 8-36).

Add Fibre Channel Ports

Host Name: ESXi

e

Fibre Channel Ports
| -

& Add Port to List

Port Definitions
You have not added any WWENs pet,

Rescan

| Add Ports to Host

Cancel

Figure 8-36 Add Fibre Channel Ports window

If you click the drop-down menu, you get a list of all known Fibre Channel host ports
(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. Afterward, click Rescan and the new port
should now be available in the drop-down menu.

Add Fibre Channel Ports

Host MName: ESxi

‘-hhi——

Fibre Channel Ports

~ || B Add Port to List

100000051ECTER9Z
Port Definitions
You have not added any WWFPNs pet,

Rescan

|| &dd Ports ta Host

Cancel

Figure 8-37 Add Fibre Channel Ports - Known WWPNs

Select the WWPN you want to add and click Add Port to List (Figure 8-38).

Add Fibre Channel Ports

— Host Name: ESxi
R lﬁ

Fibre Channel Ports

w| | & add Paort to List

Port Definitions
100000051ECT6B92 ®

Rescan

" Add Ports to Host

Cancel

Figure 8-38 Add a port to list
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It is possible to repeat this step to add more ports to a host.

If you want to add an offline port, enter manually the WWPN of the port into the Fibre Channel
Ports box (Figure 8-39) and click Add Port to List.

Add Fibre Channel Ports

Host Name: ESXi

——

Fibre Channel Ports

20:00:5c: 7o:ff:09:6F1 81 ~| | & Add Portto List | | Rescan

Port Definitions
100000051ECT6BI2Z ®

|| Add Ports to Host Cancel

Figure 8-39 Add an offline port

The port appears as unverified (Figure 8-40) because it is not logged on to the IBM Storwize
V7000. The first time it logs on, it changes its state to online automatically and the mapping is
applied to this port.

Add Fibre Channel Ports

o Host Name: ES¥i
=

Fibre Channel Ports

| = | & Add Portto List Rescan

Port Definitions
100000051ECT76BR92 ®
@ Z0008CFCFFO96FE1 (unverified) b4

| Add Ports to Host Cancel

Figure 8-40 Unverified port

To remove one of the ports from the list, click the red X next to it (Figure 8-41). In this
example, we delete the manually added FC port so only the detected port remains.

Add Fibre Channel Ports

— Host Name: ESXi
R Iﬁ

Fibre Channel Ports

w || Add Port to List Rescan

Port Definitions
100000051ECT6R32 ®

| 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 (Figure 8-42).

Add Ports to Host

The task completed.

w Details

The task has started.

11:47 MM
Adding ports to the host ESXi 11:47 MM
Punning command: 11:47 MM
swctask t -force 1 1ECT16E92 ESXi
Synchronizing memory cache. 11:47 PN
The task is 100% complete. 11:47 PN
The task completed. 11:47 PN

| Close | 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 (Figure 8-35 on page 285) and the Add iSCSI
Port window opens (Figure 8-43).

Add iSCSI Ports

Host MName: FileServer_Wwin01

iSCSI Ports

@ add Port to List

Port Definitions
Yoo have not added any ISCEI ports pet,

[ add Parts to Host | Cancel |

Figure 8-43 Add iSCSI host ports
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Enter the initiator name of your host (Figure 8-44) and click Add Port to List (Figure 8-45).

Add iSCSI Ports

Host MName: FileServer_\Win01

iSCSI Ports

ign.1998-01.com.vmware:ES®1-47cdfebd | % Add Port to List

Port Definitions
You have not added any ISCST ports pedt.

[ A4dd Ports to Host | ["Cancel |

Figure 8-44 Enter the initiator name

Add iSCSI Ports

Host Name: FileServer_Win01

iSCSI Ports

1 || B add Part to List

Port Definitions

iqn.1998-01.com.vmware:ESX1-47cdfebd ®

||§| Add Ports to Host | | Cancel |

Figure 8-45 Add ports to the ports definitions

Click Add Ports to Host to complete the tasks and apply the changes to the system
(Figure 8-46).

Add Ports to Host

The task completed.

 Details
The tack has started. 2:51 AM
Adding ports to the host FileSerwer_Win0l g:51 AM

Runhing command: B:-51 AM

swoctask addhostport -force -iscsiname ign.1998-01.com.vmmmre:ESX1-47c4febd
FileSerwver_ Win01l

Symchronizing memory cache. G:51 AM
The task is 100% complete. 2:51 AM
The tashk completed. 2:51 AM

| Close | | cancel

Figure 8-46 Add Host Ports: Apply changes

Click Close to return to the Ports by Host window.
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8.2.4 Deleting a host port

To delete a host port, highlight it and click Delete Port (Figure 8-47).

ITSO-Storwize-¥7000-2 > Hosts > Ports by Host =

e p—

=~ HYPERY_W2KB
1 port

— ESXi
2 ports

\ﬁ FileServer_Win01 M add (x Delete PU“} i >

ESXi

2 ports
Host Type: Generic

1 port Name VPE atus #HNodes LoggedIn
100000051 ECTEEST EFC B active 2
100000051 ECTERS2 q.‘;l FC r_;J Active 2

Showving 2 ports | Selecting 1 port

Figure 8-47 Delete host port

If you press and hold the Ctrl key on your keyboard, you can also select several host ports to
delete (Figure 8-48).

ITSO-Storwize-¥7000-2 > Hosts > Ports by Host

o )

- HYPERY_W2K8
1 port

- ESXi
2 ports

\ﬁ FileServer_Win01 M add

al
1 port Narme N

ESXi

2 ports
Host Type: Generic

100000051 ECTEES1 =T Z active 2
100000051 ECTER92 EAFC Z active 2

Showving 2 ports | Selecting 2 ports
Figure 8-48 Delete several host ports

Click Delete and enter the number of host ports you want to remove (Figure 8-49).

Delete Ports

rou selected 2 ports to delete, Verify the following list of ports to
! delete,

100000051EC76ES1l, 100000051ECT7EESZ

Verify the number of ports to delete:
2 J

|% Delete | | Cancel |

Figure 8-49 Enter the number of host ports to delete
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Click Delete and the changes are applied to the system (Figure 8-50).

Delete 2 Ports

The task completed.

¥ Details

Deleting port 1O00000051ECTEESL from host ESHIL 2:06 AI‘I;I
Purnming commard: 2:06& AM
swctask hoztport -hb pn 1 1EC7T6E%1 ESXi

The task i= E0% complete. 2:06& AM
Deleting port 1O00000E51ECTEESE from host ESHIL 2:06& AM
Purnming commard: 2:06& AM
swctask hoztport -hb pn 1 1ECT6E%2 ESXi

Synchronizing memory cache. 9:0& AM
The task is 100% complete. 9:0& AM
The task completed. 9:08 AM &

|_ Close | Cancel

Figure 8-50 Delete host ports

Click Close to return to the Host by Ports window.

8.3 Host mappings overview

Select Host Mappings (Figure 8-1 on page 270) to open the host mappings overview
(Figure 8-51).

ITSO-Storwize-¥7000-2 > Hosts > Host Mappings *

[ i= Actions ¥

ESXi 1 esxi_vol2 BO0S07E50283001 ACSI0000000000003 o
ESXi o esxi_voll BO0S07E50283001 ACSI0000000000003 o

Showing 2 mappings | Selecting 0 mappings

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 “ESXi” has two volumes mapped, and the associated SCSI ID, Volume Name, and the
Volume Unique Identifier (UID). If you have more than one I/O group, you also see which
volume is handled by which 1/0O group.
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If you highlight one line and click Actions (Figure 8-52), the following tasks are available:

» Unmapping a volume
» Properties (Host)
» Properties (Volume)

ITSO-Storwize-¥7000-2 > Hosts > Host Mappings

IS Actions ¥ Lo

“) Unrnap Wolumnes
[=] Properties (Host) 1 Eesxi_vol2 BO0S07EE0283001 ACS00000000000003 1}
o esxi_voll BO0507650283001 ACS00000000000008 o

[=] Properties (Volume)

Shovwing 2 mappings | Selecting 1 mapping

Figure 8-52 Host Mappings Actions drop-down menu

8.3.1 Unmapping a volume

Highlight one or more lines and click Unmap Volumes, enter the number of entries to remove
(Figure 8-53), and click Unmap. This action removes the mappings for all selected entries
(Figure 8-54).

Delete Mapping

vou selected to delete 1 mapping. Werify the mapping to delete.

werify the number of mappings that this operation affects:
(1 J

| Unrnap | | Cancel |

Figure 8-53 Unmap selected volumes

Remove Yolume Mappings from Hosts

The task completed.

¥ Details

The task has started. 2:-02 MM
Deleting the mapping for wolume esxi_woll to host ESMI 3:08 PM
Puntiing conmard: 3:08 PM
srctask rmrdiskhostmap -host ESXi esxd woll

Synchronizing memory cache. 3:08 PM
The task is 100% complete. 3:08 PM
The task conmpleted. 3:08 PM

Cancel

Figure 8-54 Unmapping complete
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8.3.2 Properties (Host)

Selecting an entry and clicking Properties (Host) (Figure 8-52 on page 292) opens the host
properties window. The contents of this window are described in 8.1.5, “Host properties” on
page 281.

8.3.3 Properties (Volume)

Selecting an entry and clicking Properties (Volume) (Figure 8-52 on page 292) opens the
volume properties view. The contents of this window are described in 5.1, “Provisioning
storage from IBM Storwize V7000 and making it available to the host” on page 160.

8.4 Advanced volume administration

This section covers 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 V7000 and making it available to the host” on page 160.In this section, we
assume that you already have created some volumes in your IBM Storwize V7000 and that
your are familiar with generic, thin-provisioned, and mirrored volumes.

Figure 8-55 shows that there are three volumes sections available to administer advanced
features:

» Volumes (8.4.1, “Advanced volume functions” on page 294 and 8.6, “Advanced volume
copy functions” on page 318)

» Volumes by Pool (8.7, “Volumes by storage pool” on page 324)
» Volumes by Host (8.8, “Volumes by host” on page 329)

ITSO-Storwize-¥7000-2 > Home > Overview ¥

Y 1L

| = suggested Tasks =

.
24 Internal \ ’ 2 Fibre Channel

Drives | i’ @ =) ;ifﬂ Hosts

2 Pools 7 Volumes
-
VYolumes by Pool .
Volumes by Host 0 iSCSI Hosts

". Overview

ﬁ 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 ic

Figure 8-55 Volumes menu
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8.4.1 Advanced volume functions

Click Volumes (Figure 8-55 on page 293) and the Volumes window opens (Figure 8-56).

ITSO-Storwize-¥7000-2 = Volumes > VYolumes ~

?3 Mew Volume (= Actions = L T

i B ol |1 5 £ ]| H |
esxi_vol E-\/J online 30.0 GB mdiskgrpl GO0S07E50253001 ACE00000000000005 Yes D]_|
esxi_volz [;J Cnline 20.0 GBE mdizkgrpd GO0S07E50253001 ACE00000000000009 es DI_|
voLmM E_./J orline 10.0GB mdizkgrpd BO0S07E30253001 ACE00000000000000 Mo

& WOLD3 online 30.0GE mdizkgrpd EO0S07EE0253001 ACE00000000000002 Mo
voL4 online & 400GE mdizkgrpd GO0S07650253001 ACE00000000000003 o

& WOLD5 onling & 50.0GE mdiskgrpd GO0S07E50253001 ACE00000000000004 o

Showing B volumes | Selecting 0 volumes

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 (1} 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 (Figure 8-57).

» Status: Gives you status information about the volume. It can be online, offline,
or degraded.

» Capacity: The capacity that is presented to the host is listed here. If there is a blue volume
listed next to the capacity, this notation means that this volume is a thin-provisioned
volume, and that the listed capacity is the virtual capacity, which might be less 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: Provides information if the volume is mapped to at least one host or not.

ITSO-Storwize-¥7000-2 > Volumes > Yolumes ¥

'ﬁ Mew Volume = Actions ¥ L v
vl v £ L]
esxi_vol Onling 500 GB mdiskgrpd £00507E50253001 ACS00000000000008  “es M
esti_vol2 Online 50.0GE mdiskgrpd £00507E530253001 A4C500000000000009  Yes M
wOoL01 Online 10.0 GB mdiskgrpd EO0S07E80253001 ACS00000000000000 Mo
= WoLoj Online 30.0 GB mdiskgrpd BO00307E6502535001 ACS00000000000002 Mo
Copy 0* Cniling 30.0GB mdiskgrpd 600507680283001 ACS00000000000002 Mo
Copy 1 Online 30.0 GB mdiskgrpd EO0S07E80253001 ACS00000000000002 Mo
voLo4 Online Iﬁ_ 400 GB mdiskgrpd GO00307E6502535001 ACS00000000000003 ila}
=/ WoOLD5 Online 3 500GE mdiskarpd 6005076802583001 ACS00000000000004 Mo
Copy 0* Online |G_ 50.0GB mdiskgrpd EO0S07E80283001 ACE00000000000004 Mo
Copy 1 Online |G_ 0.0 GB mdizkgrp0 GO00307E502535001 ACS00000000000004 ile}
Showing B volumes | Selecting 0 volumes

Figure 8-57 Volume copies
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To create a volume, click New Volume and complete the steps described in 5.1, “Provisioning
storage from IBM Storwize V7000 and making it available to the host” on page 160.

Highlight a volume and click Actions to see the available actions for a volume (Figure 8-58).

ﬁ Mew Yolume
esxi_voll
esxi_vol2
woLM

= WOLO03

Copy 0*
Copy 1
woL04

= WOLOS

Copy 0*
Copy1

ITSO-Storwize-¥7000-2 > Volumes > VYolumes ¥

:= Actions ¥

D]_.| Map to Host
0 Unmap &ll Hosts 50068 maiskgrat BO0507650253001 ACGO0000000000008  Yes B
) view Mapped Hosts 500G meiskgrad BO0S076G0263001 ACA00000000000008 Yes M
3 Rename 100 GB meliskgra0 BO0507650263001 ACE00000000000000 Mo

& Shrink 300GB meliskgra0 BO0507650263001 ACE00000000000002 Mo

B Expand 300 GE meliskgrpd BO0S07660263001 ACA00000000000002 Mo

300 GEB meiskgrad BO0S076G0263001 ACA00000000000002 Mo

& Migrate to Another Pool 3 40008 meiskara0 FO0507650253001 ACG00000000000003 Mo

(@ Export to Image Mode 5/ 50.0GB miskgrpd BO0507650263001 ACE00000000000004 Mo

K Delets & 50068 meiskarp0 FO0S07630283001 ACS00000000000004 Mo

& volume Copy Actions ¥ & 500068 mediskgro BO0S07660263001 ACA00000000000004 Mo

Ifl Properties

Showving B volumes | Selecting 1 wolume (50.0 GB)

Figure 8-58 Volume actions

It is also possible to right-click a volume and select the actions in the menu (Figure 8-59).

ITSO-Storwize-V7000-2 > ¥Yolumes > Volumes =

?3 Mew VMaolumne = Actions ¥ L v
= Fforae Poc T =TT
esxi_voll ] criine e BO0S07ER02B3001 ACE0000000000000E Mo
esxi_vol2 2 criine e caack BO0S07EAN2B3001 ACE0ON0N0ON00NONS  Yes M
voLmM [ onine @ unmap All Hosts B00507680253001 ACEO0000000000000 Mo
voLo2 2 orine Jdi view Mapped Hosts BODS07EE02E3001 ACE00000000000001 Mo
= voLo3 [ criine 17 Rename O0S07ER02B3001 ACE00000000000002 Mo
Copy 0 [ Criine i Shrink BO0S0TER02B3001 ACE00000000000002 Mo
Copy 1 Crnline 3 Expand B00507E50253001 ACE00000000000002 Mo
VOLD4 Crline 2 Migrats to Another Pocl 0050650253001 ACE00000000000003 Mo
= VOLDS Crline (3 Export to Image Mode 0050650253001 ACE00000000000004 Mo
Copy 0 [ criine € Delete BO0SO7ER02B3001 ACEOO000000000004 Mo
Copy 1 [ criine BO0S07ER02B3001 ACE0O0000000O000S Mo
Z Volume Copy Actions  #
Showing T volumes | Selecting 1 volume (500 GB) EI Properties

Figure 8-59 More volume actions

The following volume options are available:

» Map to Host (“Mapping a volume to a host” on page 296)

» Unmap All Hosts (“Unmapping volumes from all hosts” on page 297)

» View Mapped Host (“Viewing a host mapped to a volume” on page 298)

» Rename (“Renaming a volume” on page 299)

» Shrink (“Shrinking a volume” on page 300)

» Expand (“Expanding a volume” on page 301)

» Migration to Another Pool (“Migrating a volume to another storage pool” on page 301)
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» Export to image Mode (“Exporting to an image mode volume” on page 304)

» Delete (“Deleting a volume” on page 306)

» Properties (“Volume properties” on page 307)

Depending on which volume you view, there might be two more available actions for Volume

Copy Actions:

» Add Mirror Copy: Only available for generic volumes (“Adding a mirrored volume copy” on

page 313)

» Thin Provisioned: Only available for thin-provisioned volumes (“Editing thin-provisioned

volume properties” on page 315)

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 shown in
Figure 8-58 on page 295. Select the host to which you want to map the volume and click Next

(Figure 8-60).

Modify Host Mappings

Host: | -- Choose a host --- | =

-- Choose a host ——-

ESKi

HYPERM_WZKE

HE Map wolurnes | | HE apply | | Cancel |

e

[E] S0 EH mdiskarp

Figure 8-60 Select Host

The Modify Mappings window opens. In the upper left, you see your selected host, and the
yellow volume is the selected volume that will be mapped (Figure 8-61). Click Map Volumes
to apply the changes to the system.

Modify Host Mappings

Unmapped ¥Yolumes

¥olumes Mapped to the Host

Showing 6 volumes | Selecting 0 volumes

> Map L v Edit =110 € Unmap L v

H iy’ | ID SIID Hame (D
esxi_vol S00GE 600S07ES0253001 ACS00000000000005 o VoL 0050760253001 ACA00000000000000
esxi_vol2 I 500 GE G00S07TES0253001 ACS00000000000009

VoL02 200GE 600S07ES0253001 ACS00000000000001 >

VOL03 300GE 600S07E80253001 ACS00000000000002

voL04 400 GE G00S07EE0253001 ACS00000000000003 €

VOLOS 500 GE BO0S0TES02E3001 ACE00000000000004

Showing 1 mapping | Selecting 0 mappings

W Map weolumes | | Apply | | Caneel |

Figure 8-61 Modify Mappings window
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After the changes have completed, click Close to return to the All Volumes window
(Figure 8-62).

Modify Mappings
The task completed.
1

+ Details

The task has started. 1l:-06 AM
Creating the mapping for wolume VOLOl to host ESKL 1ll:06 AM
Dunning command: 1l:0& aM
swctask mkydiskhostmap -force -host 1 -scsi 0 0

The task is 100% complete. 1ll:06 AM
Synchronizing menory cache. 1ll:06 AM
The task completed. 1l:0& aM

Cancel

Figure 8-62 Modify Mappings window

Modify Mappings window: The Modify Mappings window is described in 8.1.1,
“Modifying Mappings menu” on page 272.

8.4.3 Unmapping volumes from all hosts

If you want to remove all host mappings from a volume, click Unmap All Host (Figure 8-58 on
page 295). This action removes all host mappings from this volume, which means that no
hosts are able to access this volume anymore. Enter the number of mappings that are
affected and click Unmap to perform this action (Figure 8-63).

Unmap from Hosts

Do you want to unmap the following mapping?

.
SCS8I ID, Volume, Host
0, VOLOl, ESXi

Werify the number of mappings that this operation affects:
[1 |

| Unrap | | Cancel |

Figure 8-63 Unmap Volumes - Enter number of mappings to be removed
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After the task completes, click Close (Figure 8-64) to return to the All Volumes window.

Unmap Yolume from all Hosts

The task completed.

~ Details

The task has started. 11:16 AM
Bemoving the mapping for wolume TOLO1 to host ESKHIL 11l:16 AM
Punning commarnd: 11:16 AM
svctask rmydiskhostmap -host 1 0
The task is 100% complete. 1ll:1e AN
Symchronizing memory cache. 11:16 &M
The task completed. 11:-16& aM
|. Close | Canoel

Figure 8-64 Unmap Volume from all Hosts complete

8.4.4 Viewing a host mapped to a volume

298

If you want to know which host mappings are currently configured, highlight a volume and
click View Mapped Host (Figure 8-58 on page 295). This action opens the Host Maps tab of
the Volume Details window (Figure 8-65). In this example, you see that there is one existing
host mapping for the esxi_vol1 volume.

Yolume Details: esxi_voll

Overview Member MDisks

m Unmap from Host @ Refresh L T

Showing 1 mapping | Selecting 0 mappings

||:| Show Details | | Close |

Figure 8-65 Volume details

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
mapped to this volume (for example, in a cluster), only the highlighted host is removed.
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8.4.5 Renaming a volume

To rename a volume, select Rename (Figure 8-58 on page 295). A window opens; enter the

new name (Figure 8-66).

Rename ¥Yolume

g Marne

voLo1 [voLoi ]

| Reset | |EI:| Rename | | Cancel |

Figure 8-66 Rename Volume window

If you click Reset, the name field is always reset to the currently active name of the volume.

Click Rename to apply the changes and click Close when you are done (Figure 8-67).

Rename Volume

The task completed.

w Details

The task has started. 11:E32 aM
Checking for name collisions. .. 11:E3 AM
The task iz 0% complete. 1l:52 AM
Renaming Wolume WOLOl to esxi_wol3 11:53 AM
Punning commard: 11:53 AM
gvctask chrdisk -name esxi wol3 0

Svnchronizing memory cache. 11:53 AM
The task is 100% complete. 11:53 AM
The task conpleted. 11:E3 M

Figure 8-67 Rename Volume complete
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8.4.6 Shrinking a volume

300

IBM Storwize V7000 offers you the ability to shrink volumes. However, you should only use
this feature if your host operating system supports this feature. Before shrinking a volume,
complete the preparation required in your host operating system to shrink a volume on the
storage. After you have prepared your OS, click Shrink (Figure 8-58 on page 295). You can
either enter the new size, or enter how much the volume should shrink. If you enter a value,
the other line updates itself (Figure 8-68).

Shrink ¥Yolume - esxi_vol2

You selected to shrink the capacity of volume esxi_wol2. This action
decreases the available capacity in the volume. Before you shrink
the volume, ensure that you back up data and unmap any hosts
that use the volume,

Current Size: 50 GB
Shrink By: |10 | 5B
Final Size: 40 GB

|[__(§ shrink | | Cancel |

Figure 8-68 Shrink Volume window

Click Shrink to start the process and click Close (Figure 8-69) to return to the
All Volumes window.

Shrink Volume

The task completed.,

¥ Details

The task has started. 1z:04 PM
Shrinking Wolume esxi_wolZ 1z:04 PM
Punning commsatd: 1z:04 PM
srctask shrinkvdisksize -gize 10737418240 -unit b esx wol2

Svnchronizing memory cache. 1Z:04 PH
The task is 100% complete. 1z:04 PM
The task completed. 1z:04 PM

Cancel

Figure 8-69 Shrink Volume complete

Run the required procedures on your host to complete the shrinking process.
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8.4.7 Expanding a volume

If you want to expand a volume, click Expand (Figure 8-58 on page 295) 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 (Figure 8-70).

Expand Yolume - esxi_vol2

You selected to expand the capacity of volume esxi_wol2. This
action increases the available capacity in the volume.

Current Size: 40 GB
Expand By: 10 GB
Final Size: 50 GB

Mazxirnurn final size:  334.0 GB

BExpand Cancel

Figure 8-70 Expand Volume window

After the tasks have completed, click Close (Figure 8-71) to return to the
All Volumes window.

Expand Volume

| The task completed. |

~ Details

-

45 PH
48 PM
-42 MM

The task has started.

-

Expanding Volume esxi_wolZ

-

Bunning command:
swvctask expandvrdisksize -size 10737418240 -unit b esxi wol2

-

48 PM
-42 MM
-42 MM

Svnchronizing memory cache.
The task is 100% complete.
The task completed.

-

1

] Cancel

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

IBM Storwize V7000 provides online volume migration while applications are running.
Storage pools are managed disk groups, as described in Chapter 7, “Storage pools” on
page 223. Volume migration allows you to move the data between these storage pools,
regardless if it is an internal pool, or a pool on another external storage system. This
migration is done without the server’'s and application’s knowledge that it even occurred. The
migration process itself is a low priority process that does not affect the performance of the
IBM Storwize V7000. However, it moves one extent after another to the new storage pool, so
the performance of the volume becomes more like the performance of the new storage pool
during the migration process.
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To migrate a volume to another storage pool, click Migrate to Another Pool (Figure 8-58 on
page 295). 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

(Figure 8-72). If the selected volume consists of one copy, this selection menu does
not appear.

Migrate Yolume Copy

You selected to migrate the volurme ¥OLD3. 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 ¥olume Copy

[kopy 0 (mdiskarpa) [=
| Copy 0 (mdiskgrpd) |
| Copy 1 (mdiskgrpd) |

midiskgrpd [ cniine (3 5478 54718
mdiskarpt [ onine 2840GE 384008

= Migrate | | Caneal |

Figure 8-72 Migrate Volume - Select copy

Select the new target storage pool and click Migrate (Figure 8-73).

Migrate ¥Yolume Copy

You selected to migrate the volume YOLO32, 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 Yolume Copy
Copy 1 (mdiskgrp0}

Select a Pool

mmidiskgrpd online @ S54TB 5478
meiskarp1 nline 284.0GB 384.0 GB

I | Cancel |
Figure 8-73 Migrate Volume Copy - Select target pool
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The volume copy migration starts (Figure 8-74). Click Close to return to the
All Volumes window.

Migrate Volume Copy

The task completed.

~ Details

The task has started. £:43 PH
Submitting request o migrate wolume WOLO3 (copy 1) Lo storage pool Z:43 PM
ndiskgrpl

Running commarnd: £:4% M
srctask migratevrdisk -copy 1 -mdiskgrp mdiskgrpl -vdisk VOLO3
Svnchronizing memory cache. Z:49 M
The task is 100% complete. £:4% PM
The task completed. £:4% MM

Cancel

Figure 8-74 Migrate Volume Copy started

Depending on the size of the volume, the migration process takes some time, but you can

monitor the status of the migration in the running tasks bar at the bottom of the window
(Figure 8-75).

1 Migration
G | Filter...
Hame Progress
WOLO3Z, copy 1 — Pool mdizkgrp0 EI
Running Tasks
1 Migration

Figure 8-75 Migration process
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After the migration has completed, the volume is shown in the new storage pool. In
Figure 8-76, you can see that it was moved from the mdiskgrpO pool to the mdiskgrp1 pool.

ITSO-Storwize-¥7000-2 > Volumes > Volumes ¥

'U Mew Yolurne

i= Actions ¥ LT

h)

esxi_voll
esxi_vol2
wOoL0
o~ WOLD3
Copy 0*
Copy 1
voLD4
o WOL0S

..' ctorane Pog 0D Host M3
Cnling S00GE mdiskarpd G00507650253001 ACE00000000000005 Yes D]_|
Oriling 500 GE mdiskarpd B00507E50253001 ACE00000000000003 Yes b]_|
Onling 100 GE mdiskorpd B00507E50283001 AC500000000000000 ila]
Cnling 300 GE mdiskgrpd G00507650253001 ACE00000000000002 hla
Oriling 300 GE mdiskarp0 B00507E50253001 ACE00000000000002 o
Onling 300 GE mdiskgrpd B00507 650253001 ACE00000000000002 hia
Cnling G 400G mdiskgrpo G00507650253001 ACE00000000000003 hla
Oriling & 200G mdiskgrp0 B00507E50253001 ACE00000000000004 ha

NN NN N

Shiowving 6 volumes | Selecting 0 volumes

Figure 8-76 Migration complete

The volume copy has now been 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 performing the migration using the
volume copies, as described in 8.6.5, “Migrating volumes using the volume copy features” on
page 323.

8.4.9 Exporting to an image mode volume

Image mode provides a direct block-for-block translation from the MDisk to the volume with
no virtualization. An image mode MDisk is associated with exactly one volume. This feature
can be used to export a volume to a non-virtualized disk and to remove the volume from
storage virtualization. To export a volume to an image mode volume, click Export to Image
Mode (Figure 8-58 on page 295), and the window opens (Figure 8-77). Select the MDisk to
which you want to export the volume and click Next.

Export to Image Mode Step 1 of 2

You selected to export the volume esgi_wol2 to an image mode MDisk, Select an MDisk to export to:

J3 Detect MDisks all System Storage L v

) - ~

mdisk3 vl

Onling 300 GB contrallerd 000000000000000:5

Showving 1 mdisk | Selecting 0 mdisks

Mext =

Figure 8-77 Export to Image Mode
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Select a storage pool for the new image mode volume and click Finish (Figure 8-78).

Export to Image Mode Step 2 of 2
Select a pool into which the image-type volume will be placed after the migration is completed,
B, « |Aitter..
Name Status Freg Capacity” | [Capacity
mdiskgrpl onling @ 54 TH 54718
mdiskorpd Onling 284 0GB 3540 GB
[ < Back l [ Finish ] [ Cancel ]

Figure 8-78 Export to Image Mode

The migration starts (Figure 8-79). Click Close to return to the Volumes window.

Export Volume to Image
The task completed.
w Details
The task has started. 4:35 PM

Starting export of wolume esxi_ wolZ to image mode MDisk mdisk3 and 4:35 PM
storage pool mdiskgrp0

Punning commarnd: 4:35 PM
gwctack migratetoimage -mdisk mdigk? -mdiskgrp mdiskgrpl -vdick es:x wol2

Svnchronizing memory cache. 4:25 MM
The task is 100% complete. 4:35 PM
The task conpleted. 4:35 PM

Cancel

Figure 8-79 Export Volume To Image output
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8.4.10 Deleting a volume

To delete a volume, select Delete (Figure 8-58 on page 295). Enter the number of volumes
you want to delete and select the check box if you want to force the deletion (Figure 8-80).
You must force the deletion if the volume has host mappings or is used in FlashCopy
mappings or Remote Copy relationships.

Delete Yolume

ou selected 1 volume to delete, Verify the volume to delete:

esxi_wolZ

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,

| 34 Delete | | Cancel |

Figure 8-80 Delete Volume
Click Delete and the volume is removed from the system (Figure 8-81).

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 need the
volume anymore.

Delete Volume

The task completed.

* Details

The task has started. £:37 PM

The task is 0% complete. £:27 P

Deleting wolume esxi_wolZ L2327 ™

Bunning commard: £:27 MM

swctask rmvdizk -force &

Svnchronizing memory cache. E:37 MM

The task is 100% complete. £:27 P

The task completed. £:27 MM
Cancel

Figure 8-81 Delete Volume 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 (Figure 8-58 on page 295), and
the Volume Details window opens (Figure 8-82). In this window, three tabs are available:

» Overview tab
» Host Maps tab
» Member MDisk tab

Volume Details: YOLD3

Overview Host Maps Member MDisks

Yolume Name YOLD3 Copy O
Yolume ID 2 [ !
Status online Storage Pool: mdiskgrpD
Copy Status: Online
Capacity 30.0 GB Capacity:
# of FlashCopy Mappings 0 Total: 30.0 GB
Yolume UID 600507680283001AC800000000000002
| Edit | Copy 1
— | ]
Storage Pool: mdiskgrpl
Copy Status: Online
Capacity:
Total: 30.0 GB
| show Details | | Close |

Figure 8-82 \Volume properties
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8.5.1 Overview tab

The Overview tab shown in Figure 8-82 on page 307 gives you a basic overview of the
volume properties. In the left part of the window, you find common volume properties, and in
the right part, you see information about the volume copies. To get a more detailed view,
select the Show Details check box at the lower left (Figure 8-83).

{ Yolume Details: ¥OLO3

Overview Host Maps

¥olume Name

Yolume ID

# of FlashCopy Mappings

UDID (Open¥MS)
Edit

v| Show Details

Member MDisks

WOLOS
z

1]

[ copyo

| Status @ online Storage Pool: mdiskgrp0
Striped
Capacity 30.0 GB Copy Status: Online

Easy Tier Status: Measured
Capacity:

Yolume UID 600507680283001ACE00000000000002 53D Tier: O bytes
| . HDD Tier: 30.0 GB
If0 Group io_grp0 Total: 30.0 GB
Preferred Node nodez
170 Throttling Disabled [ copy1
Mirror Sync Rate 50 %
Cache Mode Enabled Storage Pool: mdiskgrp1
Cache State Empty Striped

Copy Status: Cnline

Easy Tier Status: Inactive
Capacity:

55D Tier: O bytes

HODD Tier: 30.0 GB

Total: 30.0 GB

Close

Figure 8-83 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 which 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. A detailed
description about FlashCopy is covered in Chapter 11, “Copy services” on page 371.

— Volume UID: The volume unique identifier.

— 1/0O Group: Specifies the 1/O group that the volume belongs to.

— Preferred Node: Specifies the ID of the preferred node for the volume.

— 1/O Throttling: It is possible to set a maximum rate at which the volume processes I/O
requests. The limit can be set in I/Os to MBps. This feature is an advanced feature and
it is only possible to enable it through the CLI, as described in Appendix A, “CLI setup
and SAN Boot” on page 569.
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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 1/O requests are inside the cache that have
not been destaged to the disks.

— UDID (OpenVMS): The unit device identifiers are used by OpenVMS host to access

the volume.

Copy Properties:

— Storage Pool: Gives you information about in which pool the copy rests, what copy it is
(generic or thin-provisioned), and gives you status information.

— 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 the Edit button and the window changes to the

modify mode (Figure 8-84).

{ Yolume Details: ¥OL0O3

Overview Host Maps

Yolume Name

Yolume ID

Status

Capacity

# of FlashCopy Mappings
¥Yolume UID

10 Group
Preferred Node
10 Throttling
Mirror Sync Rate

Cache Mode
Cache State

UDID {Dpen¥MS)

Save Cancel

v| Show Details

Member MDisks

WoLoz

z

@ Online

30.0 GB

a
GO005076502583001A4C500000000000002

io_grp0 Force
nodez

Disabled

50 W

.4 Enabled

Ermpty

[# copyo

Storage Pool: mdiskgrp0

Striped

Copy Status: Online

Easy Tier Status: Measured
Capacity:

55D Tier: 0 bytes

HDD Tier: 30.0 GB

Total: 30.0 GB

[ Copy1

Storage Pool: mdiskgrpl

Striped

Copy Status: Online

Easy Tier Status: Inactive
Capacity:

SSD Tier: 0 bytes

HOD Tier: 30.0 GB

Total: 30.0 GB

Close

Figure 8-84 Edit volume details

Inside the Volume Details window, it is possible to change the following properties:

vyVyVvVYyVvYyYYvYyyYy

Volume Name
I/O Group

I/O Throttling
Mirror Sync Rate
Cache Mode
uDID
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Make any required changes and click Save (Figure 8-85). For this example, we change the

preferred node.

Yolume Details: YOLD3

Yolume Name

Yolume ID

Status

Capacity

# of FlashCopy Mappings

Yolume UID

10 Group

Preferred Node

170 Throttling

Mirror Sync Rate

Cache Mode
Cache State

UDID {Dpen¥MS)

| Cancel |

| Show Details |

Overview Host Maps Member MDisks

VOLDS

2

online

30.0 GB

1]
G00507650253001AC300000000000002

io_grp0 Force

|.n0d32 | - |
nodel

nodez
50 o

.4 Enabled

Empty

Copy D
e

Storage Pool: mdiskgrp0

Striped

Copy Status: Online

Easy Tier Status: Measured
Capacity:

S50 Tier: 0 bytes

HDD Tier: 30.0 GB

Total: 30.0 GB

Copy 1
e

Storage Pool: mdiskgrpl

Striped

Copy Status: Online

Easy Tier Status: Inactive
Capacity:

S50 Tier: 0 bytes

HOD Tier: 30.0 GB

Total: 30.0 GB

Close

Figure 8-85 Change properties

The changes are applied to the system (Figure 8-86).

Edit Yolume Properties

The task completed.

» Details

Editing wolume property,

Punning commard:

Editing wolume property,

Iunning commard:

The task completed.

step 1 of E

srctask chrdisk -iogrp 4 VOLO3
The task iz 50% complete.

step £ of

svctask chrdisk -iogrp io grpl -node nodel YOLO3Z
Svynchronizing memory cache.
The task iz 100% complete.

| Close | Cancel

Fodd pmd

Z:44 P

Z:44 PH
Z:44 M
Z:44 DM

z:44 PM
Z:44 DM
2:44 My

Figure 8-86 Apply changes

Mirror Sync Rate: Setting the Mirror Sync Rate to 0% disables synchronization.
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8.5.2 Host Maps tab

The second tab of the volume properties is Host Maps (Figure 8-87). All hosts that are
currently mapped to this volume are listed in this view.

Yolume Details: esxi_voll

Overview Host Maps Member MDisks

sﬂ Unrnap from Host e Refresh v v

Showing 1 mapping | Selecting 0 mappings

|. Show Details | | Close |

Figure 8-87 Host Maps tab

If you want to unmap a host from this volume, highlight it and click Unmap from Host.
Confirm the number of mappings to remove and click Unmap (Figure 8-88).

Unmap Host

You selected to unmap 1 wolurme fron@ost. Werify the following
inforrnation and click Unmap to start tR¥ unmap operation.

!
Les

The following vol will be d:
eswi_woll

The following hosts will be removed from the volume
mapping:
ESXi

Verify the number of hosts that this operation affects:

[ Unmap | [ Cancal |

Figure 8-88 Unmap from host

The changes are applied to the system (Figure 8-89). 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.,

¥ Details

The task has started. Z:58 M
Pemowing the mapping for wolume esxi_woll to host ESKi £:58 PM
Punning comnmand: 2:5% PM
swctask rmvdiskhostmap -host ESXL esxi woll

Svnchronizing memory cache. £:58 PM
The task is 100% conplete. £:58 PM
The task completed. E£:58 PM

| Close | Cancel

Figure 8-89 Unmapping host complete
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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 appear in the window (Figure 8-90).

Yolume Details: esxi_voll

Overview Host Maps Member MDisks

f3 Detect MDisks = actions = (&) Refresh

p— it

mdigk5 E/] Cnline 125.0GB E7 mdizkgrpl cortrollerd 0000000000000003
mdisk6 [ oniine 1280GH B7 mizkorpl controller 0000000000000002
mdisk 7 Cnling 1280GE BE mdiskgrpl controllerd Q000000000000004

4 |
Showing 3 mdisks | Selecting 0 mdisks

| Show Details | | Close |

Figure 8-90 Member MDisk

Highlight an MDisk and click Actions to get a view of the available tasks (Figure 8-91). The

tasks are described in Chapter 7, “Storage pools” on page 223.

Yolume Details: esxi_voll

Overview Host Maps Member MDisks
Jt3 Detect MDisks = Actions ¥ (@) Refresh
IE@ Add to Pool
mdigk5 @ Remove from Pool 125.0 GB 67 mdizkgrpl cortrollerd 0000000000000003
mdiskb Irnport 128.0 B E7 mdiskarpl controllerd 0000000000000002
mdisk? B Include Excluded MDisk 12808 66 meliskarpl controllerd 0000000000000004
8 select Tier
@ RAID Actions
T Rename
E%Show Dependent Yolumes
LI—@ Properties I j
Showing 3 mdisks | Seccogrooes
| Show Details | | Close |

Figure 8-91 Member MDisk 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 an additional copy of your volume online. The second copy can
either be generic or thin-provisioned and can be created in any other storage pool. To add a
second copy, click Volume Copy Actions — Add Mirrored Copy (Figure 8-92). Select the

storage pool in which the new copy should be migrated; if the new copy should be
thin-provisioned, select the check box (Figure 8-93). Click Add Copy.

ITSO-Storwize-¥7000-2 > VYolumes > Volumes ¥

[ 3 new valume 1=

Actions

esxi_voll
voL01
= WOLOD3
Copy 0*
Copy 1
vOoL04
= WOLDS
Copy 0*
Copy 1

=

[1_.| Map to Host

m Unmap All Hosts
JJ view Mapped Hosts
1T Rename

2 Shrink

@Expand

S Migrate to Another Pool

@Export to Image Mode
# Delete

(3 volume Copy Actions

Iﬁ Properties

3

500 GH mdiskgrpl
100 GH mdiskgrpl
300 GHE mdiskgrpd
300 GHE mdiskorpd
300GH mdizkgrpl
[ 400GB mdiskarpd
[ S00GB mdiskarpd
[ S00GB mdiskarpd
[ S00GB mdiskarpd

(= Add Mirrored Copy

Showving § volumes | Selecting 1 wolume (50.0 GB)

EO05076E0283001 ACS00000000000005
EO0S076E0283001 ACS00000000000000
E00S07EE0283001 ACS00000000000002
E00S07E50283001 ACS00000000000002
EO05076E0283001 ACS00000000000002
E00S07EE0283001 ACS00000000000003
E00S07EE0283001 ACS00000000000004
E00S07E50283001 ACS00000000000004
E00S07E50283001 ACS00000000000004

Figure 8-92 Add Mirrored Copy

Add Yolume Copy - esxi_voll {mdiskgrpl)

goes offline.

Generic

Yolume Type

Thin Prowisioned

Select a Pool @

Mirraring 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

mdiskgrpl
mdiskgrpd

online
online

(3 5478
3040 GB

24718
384.0 GB

(= Add Copy

| Cancel |

Figure 8-93 Add Volume Copy window
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The new copy is created (Figure 8-94).

Add Volume Copy

The task completed.

¥ Details

The task has started. 3:44 PH
Adding a copy to volume esxi_woll 3:44 PM
Punning commard: 3:44 PM
srctask addvdiskcopy -mdiskgrp 1 5

Svynchronizing memory cache. 3:44 PM
The task is 100% complete. 3:44 PM
The task completed. S:44 PM

Close Cancel

Figure 8-94 Add Volume Copy complete

The new copy is created and the data is synchronized as a background task. Figure 8-95
shows you that the volume named “esxi_vol1” now has two volume copies, and there is one
synchronization task running.

1 Yolume Synchronization
@ | Filter. .
- i - - -
[T50-Storwze V70002 » Wolumes > Volumes
3 Hew volume 1= Acions e p—
Hame Status capaciy. Storage Pool
) eswi_vol Cnline 500G mdiskgrp
Copy 0* Crnline 50.0 GB maiskgrpt
Copy 1 Online 50.0GB maiskgril
voL0M Cnline 100 GB mdiskgrp0
) woLO3 Cnline 300 GB mdiskgrp0
voL04 Orniine: (@ 40.068 mdiskarp0 (oK
) WOL0S Online: (@ 50.0GB mdiskgrp0 BO0S07EE0253001 ACE00000000000004  Ro
Running Tasks
Showing & volumes | Selecting 0 volumes ‘ e o zation
Allocated: 17 9 1B 4 Gl ! ] (1 T Health Status _‘
= — = ——

Figure 8-95 Volume copy synchronization
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8.5.5 Editing thin-provisioned volume properties

Sections 8.4.6, “Shrinking a volume” on page 300 and 8.4.7, “Expanding a volume” on

page 301 already covered how to modify the volume size that is presented to a host.
However, if you have a thin-provisioned volume, you can also edit the allocated size and the
warning thresholds. To accomplish this task, click Volume Copy Actions — Thin
Provisioned (Figure 8-59 on page 295). There are three more options available, as shown in
Figure 8-96:

» Shrink: (“Shrinking thin-provisioned space” on page 315)
» Expand: (“Expanding thin-provisioned space” on page 316)
» Edit Properties: (“Editing thin-provisioned properties” on page 317)

This changes are only to the internal storage, so you do not have to make any changes on
your host.

3 Wolume Copy Actions () () &dd Mirrared Copy

.'_1 Properties 3| Thin Provisioned

Expand

.'_1 Edit Properties

Figure 8-96 Thin-provisioned options

Shrinking thin-provisioned space
Select Shrink (Figure 8-96) to reduce the allocated space of a thin-provisioned volume. Enter
either how much the volume should shrink or the new final size (Figure 8-97), and click

Shrink.
Shrink ¥Yolume - Fileserver {Copy 0}
You selected to shrink the capacity of a copy in volume Fileserver.
Current Real
Capacity: S0 GB
Shrink By: 10.0 GB ¥
Final Real
Capacity: 40.0 GB
= Shrink

Figure 8-97 Shrink Volume window
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After the task completes, click Close (Figure 8-98).

Shrink Volume

@ The task completed.

100%

@ Details

The task has started. £:27 MM
Shrinking Wolume Fileserwer E:27 PM
Purnning commard: E:27 PM
swctask shrinkvdisksize -copy 0 -rgize 10737418240 -unit b Filezserwver
Svnchronizing memory cache. E:27 PM
The task i=z 100% complete. E:27 PM
The task completed. E:27 PM

Cancel

Figure 8-98 Shrinking thin-provisioned allocation
The allocated space of the thin-provisioned volume has now been reduced.

Deallocating extents: You can only deallocate extents that do not have stored data on
them. If the space is allocated, because there is data on them, you are not able to shrink
the allocated space.

Expanding thin-provisioned space
To expand the allocated space of a thin-provisioned volume, select Expand (Figure 8-96 on

page 315). Enter either how much space should be allocated or enter the new final size and
click Expand (Figure 8-99).

Expand ¥Yolume - Fileserver {Copy 0)

You selected to expand the capacity of a copy in volume Fileserver.
This action increases the available real capacity of a mirrored copy
of a volume,

Current Real

Capacity: 4040 GB
Expand By: 60.0 GB v
Final Real

Capacity: 1000 GB

Maximurm final size:  262,144.0 GB

r:‘.]E><|:|ant:l

Figure 8-99 Expanding thin-provisioned space
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The new space is now allocated. Click Close (Figure 8-100).

Expand Volume
The task completed.
100%

@ Details
The task has started. £-44 PM
Expanding Volume Fileserwer E:d4 PM
Purnning commard: E:da4 PM
swctask expandvdisksize -copy 0 -rgize 64424509440 -unit b Filezserwver
Svnchronizing memory cache. E:d4 PM
The task i=z 100% complete. E:d4 PM
The task completed. E:d4 PM

Cancel

Figure 8-100 Expanding thin-provisioned space complete

Editing thin-provisioned properties

To edit thin-provisioned properties, select Edit Properties (Figure 8-96 on page 315). Edit

the settings if required (Figure 8-101) and click OK to apply the changes.

Edit Properties - Fileserver (Copy D}

Maodify the following thin-provisioned properties and click Ok,
Warning Threshold: | 75 o

+| Enable Autoexpand

Ok Cancel

Figure 8-101 Editing thin-provisioned properties

After the task completes, click Close (Figure 8-102) to return to the All Volumes window.

Edit Volume Properties

The task completed.

100%

@ Details

The task has started. £:E57 M
The task iz 0% complete. E:E7 PM
Editing wolume property, step 1 of 1 E:E7 PM
Purnning commard: E:E7 PM
swctask chydisk -copy 0 —warning 75% Fileserwver

Svnchronizing memory cache. E:E7 PM
The task i=z 100% complete. E:E7 PM
The task completed. E:E7 PM

Cancel

Figure 8-102 Editing thin-provisioned properties complete
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8.6 Advanced volume copy functions

In 8.4.1, “Advanced volume functions” on page 294, we describe all the available actions at a
volume level and how to create a second volume copy. In this section, we focus on volumes
consisting of two volume copies. If you expand the volume and highlight a copy, more volume
copy actions become available (Figure 8-103):

» Thin-provisioned

» Splitinto New Volume (“Thin-provisioned” on page 320)
» Validate Volume Copies option

» Delete Copy option

‘t—j New Volume
Hame
ESH_1
@ Esx_WMFS_2
9 Filezserver
Copy 0%
Copy 1

SGL_Datsbaze

Actions ¥

Status Capacity Storage Pool L[] Host Mappings

@ Crline 250GE mdiskarpd E00507620280801 AC800000000000000 Mo

@ Crline E| S000GB mdiskgrpd B00507650280501 ACS0000000000000F Mo

@ Crling 3 §0TE DS3000_SATA G00S07 650250501 ACS0000000000000.4 W ves
Crlim T RALTE DS3000_SATA G00507650280501 ACS0000000000000.4 W es

¢ (@) Thin Provisioned )
@ o ‘B mdiskgrpd B00S07EE0280801 ACS00000000000004, ) ves

o @ Sptinto New Volume B mdiskgrp0 £00507680250801 4C300000000000009 Mg Yes

@ “alidate Wolume Copies

3€ Delete thiz Copy

Showing 4 volurnes | Selecting 1 waolume (5.0 TB)

Figure 8-103 Advanced volume copy functions

If you look at the volume copies shown in Figure 8-103, you notice that one of the copies, next
to the Name, has a star displayed (Figure 8-104).

Y .
2 Fileserver

Copry 0*

Copry 1

Figure 8-104 Primary copy

Each volume has a primary and a secondary copy, and the star indicates the primary copy.
The two copies are always 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 1/0Os to the primary
copies are customized to the performance of all your storage pools, and 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 (Figure 8-105). 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.

T__-j New Vaolume

@ Esx_vMFS_2

:_3 Filezerver
Copy 0%
Copy 1

SGL_Databaze

Actions ¥

3| Thin Provisioned

Capacity Storage Pool ][] Host Mappings
{3 htake Primary 250G mdiskgrpd B00507620280801 ACE00000000000000 Mo
(3 Splt irte Mewe Volume: 3 5000 GE mdiskarpo 600507 6E0250801 ACE0000000000000F Ma
5 validate Volume Copies F 8.0TE DS3000_SATA £00S07RE0250501 ACE00000000000004, M) ves
4 Delete this Copy F 8.0TE DS3000_SATA £00507650250801 ACS00000000000004, W ves
onling E 80TB mdiskgrpd 600507 630280501 ACS00000000000004 ) Yes
Onling 1200 GE mdiskgrp0 £00507620280501 AC200000000000009 I ves

Showing 4 volumes | Selecting 1 wolume (8.0 TB)

Figure 8-105 Make Primary menu

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; in 8.4.8, “Migrating a volume to another storage pool” on page 301, you can select
which copy you want to migrate.

Click Make Primary and the role of the copy is changed to online. Click Close when the task
completes (Figure 8-106).

Edit Volume Properties

@ The task completed.
100%

(=) Details

The task has started. 6:35 M

The task iz 0% complete. G135 PM

Editing wolume property, step 1 of 1 G135 PM

Purnning commard: G135 PM

swctask chrdisk -primary 1 1

Svnchronizing memory cache. G135 PM

The task i=z 100% complete. G135 PM

The task completed. G135 PM
Cancel

Figure 8-106 Make Primary complete

The volume copy feature is also a powerful option for migrating volumes, as described in
8.6.5, “Migrating volumes using the volume copy features” on page 323.
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8.6.1 Thin-provisioned

This section includes the same functions described in “Shrinking thin-provisioned space” on
page 315 to “Editing thin-provisioned properties” on page 317 (Figure 8-107). You can specify
the same settings for each volume copy.

‘B MNew Wolume
Hame
ESH_1
@ EsH_wMFS_2
i‘j Filezerver
Copy 0%
Copy 1

SGL_Datsbasze

Actions ¥

Status Capacity Storage Pool uiD Host Mappings

@ Cnling 250 GB mdiskarpo GO0S07E50250501 ACG00000000000000 Mo

@ Cnling & G000 GEB mdiskgrpd BO0S07E50250501 ACH0000000000000F illa}

@ Cnling @ §.0TE DS3000_SATA BO0S07650250501 ACH0000000000000.4 [}_l Yes

@ Cnline TR BO0S07E50280501 ACS0000000000000.4 [%_1 Yes
3 Thin Provisioned

@ Cnline o= BO0S076202805801 ACS0000000000000.4 % ez
([3 Spltinta Mew Yalume §8 Expand

& oriine P 600507680260801 ACE00000000000009 g es

E@ “alidate olume Copies =] Edit Properies

3 Delete this Copy

Showing 4 volumes | Selecting 1 volume (8.0 TB)

Figure 8-107 Thin-provisioned volume copy tasks

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 one 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.
Refer to your operating system documentation for details about flushing the data. The easiest
way is to shut down the hosts before splitting a copy.

To split a copy, click Split into New Volume (Figure 8-103 on page 318). 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
(Figure 8-108).

Split ¥olume Copy
Ensure that both copies have been fully synchronized before the

volume copies are split. A new volume is created from the selected
volurme copy.

¥Yolume Name {optional): | Flleserver_split_Backup

<i_-, Split Volurmne Copy Cancel

Figure 8-108 Split Volume Copy window
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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 (Figure 8-109).

t—]r\lew Yolurne Actions ¥

Hame Status Capacity Storage Pool uiD Host Mappings
ESH 1 @ Online 250GB mdiskgrpd BO005076302805801 4C300000000000000 Mo

'&} ESH_WMFS_2 @ Online | S000GE mdiskgrpo BO050763025805801 AC50000000000000F Mo
Filezerver @ Online & 3.0TB DS3000_SATA GO0507650230501 ACS00000000000002 DLI Yes
Fllezerver_Split_Backup @ Online = 80TB mdiskgrpd BO0S07EE0250501 ACE0000000000001 3 Mo
SEL_Databaze @ Cnline 1200 GE mdiskgrp0 BO0S07E30250501 ACE00000000000009 D._, Yes

Showing 5 volurnes | Selecting 1 volurne (5.0 TB)

Figure 8-109 All Volumes - New volume from split copy

8.6.3 Validate Volume Copies option

To validate the copies of a mirrored volume, complete the following steps:

1. Select Validate Volume Copies (Figure 8-103 on page 318). The Validate Volume Copies
window opens (Figure 8-110).

¥Yalidate Yolume Copies

walidate Volume Copies (ES<_WMF5_2)

¢ 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 vaolume copy to other copies on the specified volume,

Return Media Error to Host

Converts sectors that contain different contents into wirtual mediom
errors on the specified wolume,

[.[___:j'-.-'alidate Cancel

Figure 8-110 Validate Volume Copies window

The following options are available:

— Generate Event of Differences: Use this option if you only want to verify 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.
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— 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 being 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 either 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 (Figure 8-111).

Repair Volume Copy

The task completed.

100%

@ Details
The task has started.
Pepairing copies for wolume ESX VHMFE 2

Purnning commard:
swctask repairvdiskcopy -validate 3

Svnchronizing memory cache.
The task i=z 100% complete.
The task completed.

-1

130 MM
130 MM
130 MM

-1 -a

-1

130 MM
130 MM
130 MM

-1 -a

Cancel

Figure 8-111 Validate Volume Copies - Started

The validation process takes some time depending on the volume size, and you can check

the status in the Running Tasks window (Figure 8-112).

@ 2 Running Tasks

v@ 2 Yolume Repairs
ESX_WMFS_2, copy 1
ESX_WMFS_2, copy O

» Recently Completed Tasks (0}

Figure 8-112 Validate Volume Copies - Running tasks

Implementing the IBM Storwize V7000 V6.3




8.6.4 Delete Copy option

Select Delete (Figure 8-103 on page 318) to delete a volume copy. The copy is deleted, but
the volume remains online using the remaining copy. Confirm the deletion process by clicking
OK (Figure 8-113).

Warning
l Do you want to remove copy 0 from volume
. ESX_WMFS_27

Cancel

Figure 8-113 Deleting a copy

The copy is deleted. Click Close (Figure 8-114) to return to the All Volumes window.

Delete Volume Copy

@ The task completed.
100%

(=) Details
The task has started. 7:37 MM
Deleting copy 0 from wolume ESX VHMFS 2. 7:37 PM

Purnning commard: 7:37 PM
swctask rmydiskcopy -copy 0 3

Svnchronizing memory cache. 7:37 PM
The task i=z 100% complete. 7:37 PM
The task completed. 7:37 PM

Cancel

Figure 8-114 Delete copy complete

8.6.5 Migrating volumes using the volume copy features

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 described in
8.4.8, “Migrating a volume to another storage pool” on page 301. If you use this feature, one
extent after another would be migrated to the new storage pool. However, using volume
copies provides another possibility to migrate volumes. To migrate a volume, complete the
following steps:

1. Create a second copy of your volume in the target storage pool (see 8.5.4, “Adding a
mirrored volume copy” on page 313).

2. Wait until the copies are synchronized.

3. Change the role of the copies and make the new copy of the primary copy (see 8.6,
“Advanced volume copy functions” on page 318).

4. Split or delete the old copy from the volume (see 8.6.2, “Splitting into a new volume” on
page 320 or 8.6.4, “Delete Copy option” on page 323).
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This migration process requires more user interaction, but it offers some benefits. For
example, if you migrate 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 either split or delete the old copy in
tier 1, or switch back to tier 1 in seconds, because the tier 2 pool did not meet

your requirements.

8.7 Volumes by storage pool

To get an overview of which volumes are on which storage pool, click Volumes by Pool
(Figure 8-55 on page 293), and the Volumes by Pool window opens (Figure 8-115).

Pool Filter o

‘ mdiskgrp0 )
Rl 309.5 GB 4.9TB Capacity
@ 3 \.-'olumge Ic::'opies Online Yolume allocation = [[% |
309.5 GB Used /4.9 TB 3 MDisks, 3 Yolume copies 8.1 TB Virtual Capacity
——— ) Easy Ter Inactive
@ DS3000_SATA
2 Wolume copies =
110,3 GB Used / 300.0 GB T niew volume Actions
[s——
Hame Status Capacity un Host Mappings
mdiskgrp1 © Esx 2 orine 3 250GE BO0SO07ES0250501 4CH0000000000000C Ma
1 Volume copy
768.0 MB Used / 105.0 GB i
— sed / Copy 0* 2 orine 25.0GB 0050760280801 ACE00000000000000 Mo
Copy 1 @ Cnline | 250GB 600507650250501 ACS00000000000000 Mo
© Fileserver 2 orine & 80TB 600507630280501ACS00000000000004 i) Yes
Copy 0¢ 2 onine & 80TB 600507630280501ACS00000000000004 i) Yes
Copy 1 2 orine & 80TB 600507630280501ACS00000000000004 i) Yes
SGEL_Databaze @ Cnline 1200 GB 600507650250501 ACS00000000000005 %_I Yes

Showing 3 volumes | Selecting 0 volumes

Figure 8-115 Volumes by Pool window

The left pane is named “Pool Filter”, and all of your existing storage pools are displayed there.
More detailed information about storage pools can be found in Chapter 7, “Storage pools” on
page 223.

In the upper right, you see information about the pool that you selected in the pool filter, and
the following information is also there:

» Pool Icon: Storage Pools have different characteristics. It is possible to change the pool
function icon to identify the pool type (see 8.7.1, “Changing the Storage Pool function icon
on page 326).

» Pool Name: This name is the name of the storage pool given during creation. It is possible
to change this name from this window (see 8.7.2, “Changing the storage pool name” on
page 327).
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Pool Details: Gives you status information about the pool, such as the number of MDisks
and volume copies, and the Easy Tier status.

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 shown is the virtual size.

UID: Shows the Volume unique identifier.

Host Mappings: Shows whether (at least) one host mapping exists or not.

It is also possible to create a volume in the selected pool. Click Create Volume and the same
wizard described in 5.1, “Provisioning storage from IBM Storwize V7000 and making it
available to the host” on page 160 starts.

If you highlight a volume and select Actions, or right-click the volume (Figure 8-116), the
same options from the All Volumes window (described in 8.4.1, “Advanced volume functions”
on page 294) appear. Detailed instructions about each task are covered in that section.

Pool Filter e

Tier1_internal

( . . 309.5 GB 4.9 TB Capacity
Tierl_internal . . e | |
3 Volume copies Onlln? _ ¥olume Allocation
309.5 GB Used /4.9 TB 3 MDisks, 3 Yolume copies &.1 TB Virtual Capacity
N - — Easy Tier fnactive
@ DS3000_SATA
2 Wolume copies
110.3 GB Used / 300.0 GB 3 Hew volume BEHIONS M
= H_| Map to Host N ~
Hame Capacity un Host Mappings
i ] Unmap &1 Host
@ :"\'?D'E':?ergolw ® e " Unmap AllHosts 5 250GB G00507RE0250801ACA0000000000000D Mo
(@, :
4 Wiewy Mapped Hosts
768.0 ME Used / 105.0 GB -
— Copy O* 250GE BO0S07EE0250801 ACA0000000000000D Mo
Capy 1 5 Rename 3 250GE BO0SO07ES0250501 4CH0000000000000C Mo
Shrink
© Fileserver S & 8.0TB B00507680280801 ACE0000000000000A I Yes
Expand
Copy O* E 8.0TB B005076802805801 ACE0000000000000A I Yes
Copy 1 & Migrate ta Ancther Pool ) 80TE BO0S076E02B0801 ACE00000O0N0N0N0A, g ves
[E—j Export to Image Mode
S0L_Databaze 1200 GB E00507630250801 ACE00000000000002 I Yes
# Delete
.'_1 Properties

Showing 3 volumes | Selecting 1 volume {25.0 GB)

Figure 8-116 Volumes by Pool actions
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If you highlight a volume copy and select Actions, or right-click the volume (Figure 8-117),
the same options from the All Volumes window (described in 8.6, “Advanced volume copy
functions” on page 318) appear. Detailed instructions about each task are covered in

that section.

Pool Filter 8

Tier1_internal

. . | 309.5 GB 4.9 TB Capacity
Tierl_internal . . " | |
3 Volume copies Onlln? _ ¥olume Allocation - [
309.5 GB Used /4.9 TB 3 MDisks, 3 Yolume copies 8.1 TB Virtual Capacity
[ — Easy Tier fnactive
@ DS3000_SATA
2 Wolume copies
110.3 GB Used / 300.0 GB 3 Hew volume [ Actions
= 3 Thin Provisioned ® - :
Hame Capacity uin Host Mappings
@ :"\'?D'E':?ergolw © ez (3 Make Primary & 250GB 0050763028050 ACS0000000000000D Mo
e Used / 105.0 GB Copy O* (3 Spit inta News olume 250GE BO0S07EE0250801 ACA0000000000000D Ho
Copy 1 5 validate Volume Copies 5 250GE BO0SO07ES0250501 4CH0000000000000C Mo
© Fileserver 34 Delete this Copy F 80TB G00507680280501 ACA0000000000000A, I Yes
Copy O* [ orire & 80T B00507680280801 ACE0000000000000A i) Yes
Copy 1 [ orire & 8.0TB B00507680280801 ACE0000000000000A I Yes
S0L_Databaze [ orire 1200 GB E00507630250801 ACE00000000000003 I Yes

Showing 3 volumes | Selecting 1 volume {25.0 GB)

Figure 8-117 Volume copy by pool actions

8.7.1 Changing the Storage Pool function icon
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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 (Figure 8-118).

Change Icon for mdiskgrp0

iChoose Icon (B)

oK Cancel

Figure 8-118 Change Icon window

Implementing the IBM Storwize V7000 V6.3




Use the left and right arrows to select a new function icon (Figure 8-119). There are several

options available.

Change Icon for mdiskgrp0

ol’4 Zancel

Figure 8-119 Select a new function icon

Click OK and the changes are applied to the system (Figure 8-120). Click Close.

Edit Storage Pool Properties

The task completed.

100%

@ Details

The task has started.

Editing storage pool properties for ndiskogrpld
Purnning commard:

swctask chmdiskgrp -guiid 5 0

Svnchronizing memory cache.

The task i=z 100% complete.

The task completed.

1z:
1z:
1z:

1z:
1z:
1z:

L0
L0
L0

L0
L0
L0

Cancel

Figure 8-120 Change function icon - Complete

The function icon has been changed to make it easier to identify the pool (Figure 8-121).

mdiskgrp0
Cnline

Egsy Tier Inactive

Yolume Allocation

3 MDisks, 3 ¥olume copies

4.9 TB Capacity

8.1 TB Virtual Capacity

Figure 8-121 Changed function icon

8.7.2 Changing the storage pool name

To change the given name of a storage pool, click the name and you are able to edit it

(Figure 8-122).

online
3 MDisks, 3 Yolume copies
Easy Ter Inactive

Figure 8-122 Change name

Chapter 8. Advanced host and volume administration

327




328

Enter a new name (Figure 8-123).

Tier1_internal|

online

Easy Ter Inactive

3 MDisks, 3 Yolume copies

Figure 8-123 Type New Name

Press Enter and the changes are applied to the system (Figure 8-124).

Rename Pool

The task completed.

| 100%

@ Details

The task has started.

Checking for name collisions. ..

The task iz 0% complete.

Penaming pool mdiskgrp0 to Tierl internal
Purnning commard:

srctask chmdiskgrp -name Tierl internal 0
Svnchronizing memory cache.

The task i=z 100% complete.

The task completed.

1z:
1z:
1z:
1z:
1z:

1z:
1z:
1z:

Cancel

Figure 8-124 Rename storage pool - Complete

The name for the storage pool has now been changed (Figure 8-125).

Tier1_internal

online

3 MDisks, 3 Yolume copies

Easy Ter Inactive

Yolume Allocation

309.5 GB

[l

8.1 TE Virtual Capacity

Figure 8-125 Change name - Complete
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8.8 Volumes by host

To get an overview about which volumes a host is able to access, click Volumes by Host
(Figure 8-55 on page 293), and the Volumes by Host window opens (Figure 8-126).

ITSO-Storwize-¥7000-2 = Yolumes > Volumes by Host

Host Filter o

SQL_RZA
k‘-a ESX_1_RZA 7 2 ports
2 ports
Host Type: Generic

‘ Ha SQL_RFZA 13
2 ports
ﬁ Mew Yolume Actions

% FileSrv_W2k8_RZB_jit Hame Status Capacity Storage Pool
L port SOL_Database [ onire 1200G8 Tier! _irternal

Showing 1 volume | Selecting 0 volumes

uin
B00507E80280501 ACE00000000000009

Figure 8-126 Volumes by Host window

In the left pane of the view is the “Host Filter”, and 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 pane below.

If you want to create a volume for this host, click New Volume, and the same wizard
described in 5.1, “Provisioning storage from IBM Storwize V7000 and making it available to

the host” on page 160 starts.
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Highlight a volume and select Actions or right-click the volume (Figure 8-127), and the same
options from the All Volumes window (described in 8.4.1, “Advanced volume functions” on
page 294) appear. Detailed instructions about each task are covered in

that section.

t_lj Mew Yalume Actions ¥

H_.| Map to Host N
Hame Capacity Storage Pool un

" Unmap AllHosts 1200 GE Tierl _iternal F00507650250801 4C500000000000009

SGL_Database
;a “iewy Mapped Hosts

15 Rename
3 Shrink
= Expand

S Migrate to Anather Paol
[{_3 Export to Image Mode
3 Delete

3 Yolume Copy Actions (5

;j Properties

Showing 1 vaolume | Selecting 1 volume {120.0 GB)

Figure 8-127 Volume actions

If the volume owns more than one copy, you can highlight a volume copy and select Actions
or right-click the copy (Figure 8-128), and the same options from the All Volumes window
(described in 8.6, “Advanced volume copy functions” on page 318) appear. Detailed
instructions about each task are covered in that section.

ITSO-Storwize-¥7000-2 > Yolumes > Folumes by Host

Host Filter )
FileSrv_W2k8_RIB_iSC5I
5 1 ESM_1_R7A
i 2 ports 1 port .
Host Type: Generic
e | SQL_RFA
{ 2 ports 3
b Mew Valume Actions ¥
% FileSrv_W2kB_RZB_if Hame Status Capacity Storage Pool uID
Loct © Fileserver g online @ 8.0TH DS3000_SATA B00507B50230501 ACS00000000000004
Copry 0* ﬂ Online G 80TE DS3000_SATA B00507B50230501 ACS00000000000004
Copry 1 e - S 80THE Tier1_internal B00507B50230501 ACS00000000000004

i3] Thin Provisioned

ﬁ take Primary
@ Splt into Mew Yolume
@ Walidate Wolume Copies

3 Delete this Copy

Showing 1 wolume | Selecting 1 volume (5.0 TB)

Figure 8-128 Volume copy actions
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8.8.1 Renaming a host

To rename a host in the Volumes by Host window, click it and you are able to edit the name

(Figure 8-129).

. 5QL_RZA
2 ports
Host Type: Generic

Figure 8-129 Rename a host

Enter a new name (Figure 8-130).

< SQL_DB1_RZA
2 ports
Host Type: Generic

Figure 8-130 Enter a new name

Press Enter to apply the changes to the system (Figure 8-131).

Rename Host

The task completed.

100%

() Details

The task has started.

Checking for name collisions. ..

The task iz 0% complete.

Renawming Host SQL_RZA to 30L_DELl_RZA

Purnning commard:
srctask chhost -name S0L_DE1 RZA 1

Svnchronizing memory cache.
The task i=z 100% complete.
The task completed.

117 MM
117 MM
117 MM
117 MM
117 MM

[ ]

o

117 MM
3:18 MM

Cancel

Figure 8-131 Rename host complete
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Click Close to return to the Volumes by Host window (Figure 8-132).

ITSO-Storwize-¥7000-2 = Yolumes = Volumes by Host

Host Filter L
5QL _DB1_RIA
< Esx_1_RzA =
ﬁ 2 ports 2 ports
Host Type: Generic
“ | 5QL DB1 RZA g
2 ports
. ) ﬁ Mew Yalume Actions
*ﬁ FileSrv_wW2k8_RZIB_it Hame Status Capacity Storage Pool
1 port S0L_Database Orline 1200GB Tier! _internal

Showing 1 volume | Selecting 0 valumes

Ui
E00S0TES0230501 ACS00000000000009

Figure 8-132 Volumes by host
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External storage virtualization

In this chapter, we describe how to incorporate external storage systems into the virtualized
world of the IBM Storwize V7000. A key feature of IBM Storwize V7000 is its ability to
consolidate disk controllers from various vendors into pools of storage. In this way, the
storage administrator can, from a single user interface, manage and provision storage to
applications, and use a common set of advanced functions across all the storage systems
under the control of the IBM Storwize V7000.
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9.1 Planning for external storage virtualization

In this section, we describe how to plan for virtualizing external storage with IBM Storwize
V7000. Virtualizing the storage infrastructure with IBM Storwize V7000 makes your storage
environment more flexible, cost-effective, and easy to manage. The combination of IBM
Storwize V7000 and an external storage system allows more storage capacity benefits from
the powerful software function within the IBM Storwize V7000.

The external storage systems that are incorporated into the IBM Storwize V7000 environment
could be brand new systems or existing systems. The data on the existing storage systems
could be easily migrated to the IBM Storwize V7000 managed environment, as described in
Chapter 6, “Migration wizard” on page 205 and Chapter 7, “Storage pools” on page 223.

9.1.1 License for external storage virtualization

334

From a licensing standpoint, when external storage systems are virtualized by IBM Storwize
V7000, a per-enclosure External Virtualization license is required. You can find more
licensing information in 1.3.4, “IBM Storwize V7000 licensing” on page 9, and contact your
IBM account team or IBM Business Partner for further assistance, if required.

Migration: If the IBM Storwize V7000 is used as a general migration tool, then the
appropriate External Virtualization licenses must be ordered. The only exception is if you
want to migrate existing data from external storage systems to IBM Storwize V7000
internal storage, as you can temporarily configure your External Storage license within 45
days. For a more than 45 day migration requirement from external storage to IBM Storwize
V7000 internal storage, an appropriate External Virtualization license must be ordered.
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You can configure the IBM Storwize V7000 licenses by clicking the Settings icon and then
clicking General — Licensing (Figure 9-1).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

S L{ General "I

i~ Suggested Tasks ¥ |

o T

24 Internal ) 0 Fibre Channel
Drives L}’ @ - Hosts
12 MDisks 2 Pools 5 Wolumes
. 1 I—"‘
1 External 0 iSCSI Hosts

Storage System

Event Hotifications I
Directory Services

the objects that need to be configured. To learn more about each object, click the ico
‘Learning modules include a tutorial of the steps that are required to complete the ta:
ir select the associated task from Suggested Tasks or use the icons in the left navigat

Figure 9-1

General option

In the Advanced window, click Licensing, and the Update License view opens in the right
pane (Figure 9-2).

In the Update License pane, there are two license options you can set: External Virtualization
Limit and Remote-Copy Limit. Set these two license options to the limit you obtained
from IBM.

TSO-Storwize-¥7000-2 > Settings > General =

m

Update License

The enclosure license already includes virtualization of internal Serial Attached SCSI (SAS)
drives on your IBM Storwize w7000 systern, You can use this panel to set any additional
options, The total amounts for your system ar systems must not exceed the total capacity

Date and Time

‘ autharization that you have obtained from IBM,

= Licensing
2 Set License Options
) y External Virtualization Lirnit
o
m Upgrade Software 1 enclosures
Remote-Copy Limit
GUI Preferences 1 enclosures

Real-time Compression Limit

1 enclosures

Figure 9-2

Update License window
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For assistance with licensing questions or to purchase an External Virtualization or Remote
Copy license, contact your IBM account team or IBM Business Partner.

9.1.2 SAN configuration planning
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External storage controllers virtualized by IBM Storwize V7000 must be connected through
SAN switches. A direct connection between the IBM Storwize V7000 and storage controllers
or hosts ports is not supported.

Make sure that the switches or directors are at the firmware levels supported by the IBM
Storwize V7000 and that the IBM Storwize V7000 port login maximums listed in the restriction
document will not be exceeded. The configuration restrictions can be found by navigating to
the Support home page at the following address:

http://www-947.ibm.com/support/entry/portal/Overview

The recommended SAN configuration is composed of a minimum of two fabrics. The ports on
external storage systems are be virtualized by the IBM Storwize V7000 and the IBM Storwize
V7000 ports themselves, and are evenly split between the two fabrics to provide redundancy
if one of the fabrics goes offline.

After the IBM Storwize V7000 and external storage systems are connected to the SAN
fabrics, zoning must be implemented. In each fabric, create a zone with the four IBM Storwize
V7000 WWPNSs, two from each node canister, along with up to a maximum of eight WWPNs
from each external storage system.

Ports: IBM Storwize V7000 supports a maximum of 16 ports or WWPNs from a given
external storage system that will be virtualized.
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Figure 9-3 shows an example of how to cable devices to the SAN. Refer to this example as
we describe the zoning.
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Figure 9-3 SAN cabling and zoning example diagram

Create an IBM Storwize V7000 / external storage zone for each storage system to be
virtualized. For example:

» Zone DS5100 controller ports A1 and B1 with all node ports 1 and 3 in the RED fabric
» Zone DS5100 controller ports A2 and B2 with all node ports 2 and 4 in the BLUE fabric

9.1.3 External storage configuration planning

External storage systems provide redundancy through various RAID levels, which prevents a
single physical disk failure from causing an MDisk, storage pool, or associated host volume,
from going offline. To minimize the risk of data loss, only virtualize storage systems where
LUNs are configured using a RAID level other than RAID 0 (for example RAID 1, RAID 10,

RAID 0+1, RAID 5, or RAID 6).

Verify that the storage controllers to be virtualized by IBM Storwize V7000 meet the
requirements, and the configuration restrictions can be found by navigating to the Support
home page at the following address:

http://www-947.1ibm.com/support/entry/portal/Overview

Make sure that the firmware or microcode levels of the storage controllers to be virtualized
are supported by IBM Storwize V7000.
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IBM Storwize V7000 must have exclusive access to the LUNs from the external storage
system mapped to it. LUNs cannot be shared between IBM Storwize V7000s or between an
IBM Storwize V7000 and other storage virtualization platforms or between an IBM Storwize
V7000 and hosts. However, different LUNs could be mapped from one external storage
system to an IBM Storwize V7000 and other hosts in the SAN through different storage ports.

Make sure to configure the storage subsystem LUN masking settings to map all LUNSs to all
the WWPNs in the IBM Storwize V7000 storage system.

Ensure that you go to the IBM Storwize V7000 Information Center and review the
“Configuring and servicing external storage system” topic before preparing the external
storage systems for discovery by the IBM Storwize V7000 system. This Information Center
can be found at:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp

9.1.4 Guidelines for virtualizing external storage

When virtualizing external storage using the IBM Storwize V7000, there are a few guidelines
to follow:

» Avoid splitting arrays into multiple LUNs at the external storage system level. When
possible, create a single LUN per array for mapping to the IBM Storwize V7000.

» Except for Easy Tier, do not mix MDisks that vary in performance or reliability in the same
storage pool. Always put similarly sized MDisks into one storage pool. For more
information about Easy Tier, see Chapter 10, “Easy Tier” on page 345.

» Do not leave volumes in image mode. Only use image mode to import or export existing
data into or out of the IBM Storwize V7000. Migrate such data from image mode MDisks to
other storage pools to benefit from storage virtualization.

» Using the copy services in Storwize V7000 gives you a unified method to manage data
integrity across heterogeneous storage systems.

» The Easy Tier function is included with the IBM Storwize V7000 system, and the external
storage system could benefit from this powerful storage tiering function to remove hot
spots and improve overall performance.

9.2 Working with external storage
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In this section, we describe how to manage external storage using an IBM Storwize V7000.

The basic concepts of managing external storage system are the same as internal storage.
IBM Storwize V7000 discovers LUNs from the external storage system as one or more
MDisks. These MDisks are ultimately added to a storage pool in which volumes are created
and mapped to hosts as needed.
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9.2.1 Adding external storage

To add new external storage systems to the IBM Storwize V7000 virtualized environment,
complete the following steps:

1. Zone a minimum of two and a maximum of 16 Fibre Channel ports from the external
storage system with all eight Fibre Channel ports on the IBM Storwize V7000 system. As a
best practice, have two fabrics for redundancy in the SAN. Then in each fabric, zone two
ports from each node canister in the IBM Storwize V7000 system with half the ports from
the external system. As the IBM Storwize V7000 is virtualizing your storage, hosts should
be zoned with the V7000 controllers WWPNs.

2. Using the storage partitioning or LUN masking feature of the external storage system,
create a group that includes all eight IBM Storwize V7000 WWPNSs.

3. Create equal size arrays on the external system using any RAID level but zero.
4. Create a single LUN per RAID array.

5. Map the LUNSs to all eight Fibre Channel ports on the IBM Storwize V7000 system by
assigning them to the group created in step 2.

6. Verify that IBM Storwize V7000 discovered the LUNs as unmanaged MDisks. If they do
not show up automatically, click the Detect MDisk option from the MDisk window of the
GUI, as described in 7.2.5, “Additional actions on MDisks” on page 260. You should see
the MDisks mapped to the IBM Storwize V7000 under the respective Storage system.

7. Select the storage tier for the MDisks, as described in 7.2.4, “Selecting the tier for MDisks”
on page 258.

8. Create a storage pool, as described in 7.3, “Working with storage pools” on page 264.

9. Add the MDisks to the pool, as described in 7.2.1, “Adding MDisks to storage pools” on
page 245.

10.Create volumes and map them to hosts as needed, as described in Chapter 4, “Host
configuration” on page 131 and Chapter 5, “Basic volume configuration” on page 159.

If the external storage systems are not new ones, that is, there is existing data on the LUNs
that must be kept after virtualization, complete the steps in Chapter 6, “Migration wizard” on
page 205 to prepare the environment. Then you can migrate the existing data with or without
using wizard to IBM Storwize V7000 internal storage or some other external storage system.

Section 7.2.2, “Importing MDisks” on page 249 shows how to manually import MDisks and
migrate the data to other storage pools. Whether you migrate the data with the wizard or not,
you can select your destination storage pools to be internal storage pools or external
storage pools.

9.2.2 Managing external storage

The IBM Storwize V7000 provides an individual External window for managing external
storage systems.

You can access the External window by opening the Getting Started window and clicking the
External Storage System function icon. Extended help information for external storage
appears; click Physical Storage and the External window opens.
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Figure 9-4 shows how to access the External Storage window from the
Getting Started window.
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Figure 9-4 Access the External Storage window from the Getting Started window
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The other method to access the External window is to use the Physical Storage function icons
that are shown in the left pane (Figure 9-5).
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Figure 9-5 Access the External window from the Getting Started window
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The External window (Figure 9-6) gives you an overview of all your external storage systems.
On the left side of the window, there is a list of the external storage systems. With the help of
the filter, you can show only the external storage systems on which you need to act. If you
click and highlight the external storage system, detailed information is shown in the right
pane, including all the MDisks provided by it.
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Figure 9-6 External Storage window

On the right side the window, you can change the name of external storage system by
clicking the name beside the picture of the external storage box. The status of the external
storage system and its WWPN can also be found under the name.

From the Actions drop-down list, found at the top of the name of external storage on the right
part of the External window, you can find the Show Dependent Volumes option (Figure 9-7).
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Figure 9-7 Show Dependent Volumes option in the Actions drop-down menu

Clicking the Show Dependent Volumes option shows you the volumes in this external
storage system (Figure 9-8).
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Figure 9-8 Volumes dependent on external storage
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In the window shown in Figure 9-8 on page 341, you can take volume actions, including Map
to Host, Shrink, Expand, Migrate to Another Pool, Volume Copy Actions, and so on
(Figure 9-9).
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Figure 9-9 Actions you can take with volumes

One of the features of the IBM Storwize V7000 storage system is that it can be used as a data
migration tool. In the IBM Storwize V7000 virtualization environment, you can migrate your
application data nondisruptively from one internal or external storage system to another
storage system, which makes storage management much simpler with less risk.

Volume copy is another key feature that you can benefit from by using IBM Storwize V7000
virtualization. Two copies could be applied to your data to enhance the availability for a critical
application. A volume copy could be also used to generate test data or data migration.

Chapter 8, “Advanced host and volume administration” on page 269 has more information
about the volume actions of the IBM Storwize V7000 storage system.

Returning to the External window, you discover an MDisk menu on the right, including an
MDisk list that shows the MDisks provided by this external storage system. You can find the
name of an MDisk, its capacity, the storage pool, and the storage system it belongs to in the
list. The actions on MDisks can also be made through the menu, including Detect MDisks,
Add to Pool, Import, and so on. This menu is the same as the one in the MDisks window,
which is described in 7.2, “Working with MDisks” on page 243.
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Figure 9-10 shows the MDisk menu for the external storage window.
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Figure 9-10 MDisk menu in the External window

9.2.3 Removing external storage

If you want to remove the external storage systems from the IBM Storwize V7000 virtualized
environment, you have several options:

» If you want to remove the external storage systems and discard the data on it, complete
the following steps:

a. Stop any host I/O on the volumes.

b. Remove the volumes from the host file system, logical volume, or volume group, and
remove the volumes from the host device inventory.

c. Remove the host mapping of volumes and the volumes themselves on IBM Storwize
V7000, as described in 8.1.1, “Modifying Mappings menu” on page 272.

d. Remove the storage pools to which the external storage systems belong, as described
in 7.3, “Working with storage pools” on page 264, or you can keep the storage pool and
remove the MDisks of the external storage from the storage pools, as described 7.2.1,
“Adding MDisks to storage pools” on page 245.

e. Unzone and disconnect the external storage systems from the IBM Storwize V7000.

f. Click Detect MDisks to make IBM Storwize V7000 discover the removal of the
external storage systems, as described in 7.2.5, “Additional actions on MDisks” on
page 260.
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» If you want to remove the external storage systems and keep the volumes and their data
on the IBM Storwize V7000, complete the following steps:

a.

Migrate volumes and their data to the other storage pools that are on IBM Storwize
V7000 internal storage or other external storage systems, as described in 5.3,
“Discovering the volumes from the host and specifying multipath settings” on page 174.

Remove the storage pools to which the external storage systems belong, or you can
keep the storage pools and remove the MDisks of the external storage from the
storage pools, as described in Chapter 7, “Storage pools” on page 223.

c. Unzone and disconnect the external storage systems from the IBM Storwize V7000.
d. Click Detect MDisks to make IBM Storwize V7000 discover the removal of the

external storage systems, as described in 7.2.5, “Additional actions on MDisks” on
page 260.

» If you want to remove the external storage systems from IBM Storwize V7000 control and
keep the volumes and their data on external storage systems, complete the
following steps:

a.

Migrate volumes and their data to the other storage pools that are on IBM Storwize
V7000 internal storage or other external storage systems, as described in Chapter 5,
“Basic volume configuration” on page 159.

Remove the storage pools to which the external storage systems belong, or you can
keep the storage pools and remove the MDisks of the external storage from the
storage pools, as described in Chapter 7, “Storage pools” on page 223.

Export volumes to image mode with the MDisks on the external storage systems. The
restrictions and prerequisites for migration can be found in Chapter 6, “Migration
wizard” on page 205. You also need to record pre-migration information, for example,
the original SCSI IDs the volumes used to be mapped to hosts. Some operating
systems do not support changing the SCSI ID during the migration. More information
about migration can be found in the IBM Storwize V7000 Information Center at the
following address:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp
Unzone and disconnect the external storage systems from the IBM Storwize V7000.

Click Detect MDisks to make IBM Storwize V7000 discover the removal of the
external storage systems, as described Chapter 7, “Storage pools” on page 223.
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10

Easy Tier

In today’s storage market, solid-state drives (SSDs) are emerging as an attractive alternative
to hard disk drives (HDDs). Because of their low response times, high throughput, and
IOPS-energy-efficient characteristics, SSDs have the potential to allow your storage
infrastructure to achieve significant savings in operational costs. However, the current
acquisition cost per GB for SSDs is currently much higher than for HDDs. SSD performance
depends a lot on workload characteristics, so SSDs need to be used with HDDs. It is critical
to choose the right mix of drives and the right data placement to achieve optimal performance
at low cost. Maximum value can be derived by placing “hot” data with high 10 density and low
response time requirements on SSDs, while targeting HDDs for “cooler” data that is accessed
more sequentially and at lower rates.

Easy Tier automates the placement of data among different storage tiers, and can be enabled
for internal and external storage as well. This IBM Storwize V7000 no charge feature boosts
your storage infrastructure performance to achieve optimal performance through a software,
server, and storage solution.

This chapter describes the function provided by the Easy Tier disk performance optimization
feature of the IBM Storwize V7000, and it also covers how to activate the Easy Tier process
for both evaluation purposes and for automatic extent migration.
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10.1 Easy Tier overview
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Easy Tier is a no charge feature of IBM Storwize V7000 that brings enterprise storage
functions to the midrange segment. It enables automated subvolume data placement
throughout different storage tiers to intelligently align the system with current workload
requirements and to optimize the usage of SSDs. This functionality includes the ability to
automatically and nondisruptively relocate data (at the extent level) from one tier to another
tier in either direction to achieve the best available storage performance for your workload in
your environment. Easy Tier reduces the 1/0 latency for hot spots, but it does not replace
storage cache. Both Easy Tier and storage cache solve a similar access latency workload
problem, but these two methods weigh differently in the algorithmic construction based on
“locality of reference”, recency, and frequency. Because Easy Tier monitors 1/O performance
from the device end (after cache), it can pick up the performance issues that cache cannot
solve and complement the overall storage system performance.

In general, the storage environments 1/O is monitored on volumes and the entire volume is
always placed inside one appropriate storage tier. Determining the amount of I/O is too
complex for monitoring 1/O statistics on single extents and moving them manually to an
appropriate storage tier and reacting to workload changes.
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Easy Tier is a performance optimization function that overcomes this issue, as it automatically
migrates, or moves, extents belonging to a volume between different storage tiers

(Figure 10-1). As this migration works at the extent level, it is often referred to as

sub-LUN migration.

yd

i

IBM
Storwize
V7000 Volume

Easy Tier Code

HDD SSD

Figure 10-1 Easy Tier

You can enable Easy Tier for storage on a volume basis. It monitors the 1/0 activity and
latency of the extents on all Easy Tier enabled volumes over a 24 hour period. Based on the
performance log, it creates an extent migration plan and dynamically moves high activity or
hot extents to a higher disk tier within the same storage pool, as well as moving extents
whose activity has dropped off, or cooled, from higher disk tier MDisks back to a lower

tier MDisk.
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To enable this migration between MDisks with different tier levels, the target storage pool
must consist of different characteristic MDisks. These pools are named multitiered storage
pools. IBM Storwize V7000 Easy Tier is optimized to boost the performance of storage pools
containing HDDs and SSDs.

To identify the potential benefits of Easy Tier in your environment before actually installing
higher MDisk tiers, such as SSDs, it is possible to enable the Easy Tier monitoring volumes in
single-tiered storage pools. Even though the Easy Tier extent migration is not possible within
a single-tiered pool, the Easy Tier statistical measurement function is. Enabling Easy Tier on
a single-tiered storage pool starts the monitoring process and logs the activity of the volume
extents. In this case, Easy Tier creates a migration plan file that can then be used to display a
report on the number of extents that would be appropriate for migration to higher level MDisk
tiers, such as SSDs.

The IBM Storage Tier Advisor Tool (STAT) is a no cost tool that helps you analyze this data.
If you do not have an IBM Storwize V7000, use Disk Magic to get a better idea about the
required number of SSDs appropriate for your workload. If you do not have any workload
performance data, a good starting point can be to add about 5% of net capacity as SSDs to
your configuration. But this ratio is heuristics-based and changes according to different
applications or different disk tier performance in each configuration. For database
transactions, a ratio of fast SAS or FC drives to SSD is about 6:1 to achieve the optimal
performance, but this ratio depends on the environment that it is implemented in.

Easy Tier is available for IBM Storwize V7000 internal volumes, and for volumes on external
virtualized storage subsystems as well, as the SSDs can be either internal or external drives.
However, from the fabric point of view, it is a best practice to use SSDs inside the IBM
Storwize V7000, even if the lower tiered disk pool is on external storage, because this
configuration reduces the traffic traversing the SAN environment.

10.2 Easy Tier for IBM Storwize V7000

This section covers a description of the terms and an example implementation of Easy Tier
on the IBM Storwize V7000. After reading this section, you will understand the Easy Tier
concept as it relates to the IBM Storwize V7000.

10.2.1 Disk tiers

It is likely that IBM Storwize V7000 internal disks, and also external disks, have different
performance attributes. As described in Chapter 7, “Storage pools” on page 223, without
Easy Tier, it is a best practice to place drives with the same attributes (RPM, size, and type) in
the same storage pool, and not to intermix different drives with different attributes. This
configuration is also valid for external MDisks that are grouped together into storage pools. All
internal HDDs and external MDisks are initially put into the generic_hdd tier by default. An
internal SSD is identified as a high performance tier MDisk by IBM Storwize V7000, and all
external SSD MDisks must be changed to the high performance tier, as described in 7.2.4,
“Selecting the tier for MDisks” on page 258.

10.2.2 Tiered storage pools

With IBM Storwize V7000, we must differentiate between two types of storage pools:

» Single-tiered storage pools
» Multitiered storage pools
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As shown in Figure 10-2, single-tiered storage pools include one type for disk tier attribute.
Each disk should have the same size and performance characteristics. Multitiered storage
pools are populated with two different disk tier attributes, which means high performance tier
SSD disks, and generic HDD disks. A volume migration, as described in 8.4.8, “Migrating a
volume to another storage pool” on page 301, is when the complete volume is migrated from
one storage pool to another storage pool. An Easy Tier data migration only moves extents
inside the storage pool to different performance attributes.
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Pool e T Pool
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Figure 10-2 Tiered storage pools

10.3 Easy Tier process

The Easy Tier feature consists of four main processes. Figure 10-3 shows the flow between
these processes. These processes make sure that the extent allocation in multitiered storage
pools is optimized for the best performance monitored on your workload in the last 24 hours.
At 5-minute intervals, statistics about extent utilization are collected. Every 24 hours of
elapsed time, a heat map is created that is used by the internal algorithms to generate a
migration plan and a summary report. This migration plan contains information about which
extents to promote to the upper tier or to demote to the lower tier, and the summary report is
used by STAT (see 10.6, “IBM Storage Tier Advisor Tool” on page 368).

Easy Tier Software

IOM DPA > DMP > DM

Figure 10-3 Easy Tier process flow
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Also, Easy Tiering is based on an algorithm with a threshold to evaluate if an extent is cold or
hot. If an extent activity is below this threshold, it is not considered by the algorithm to be
moved to the SSD tier. So you can expect to have used extents and free extents in both tiers
without having all the SSD tier extents that are allocated.

The four main processes and the flow between them are described in the following sections.

10.3.1 1/0 Monitoring

The 1/0 Monitoring (IOM) process operates continuously and monitors volumes for host 1/O
activity. It collects performance statistics for each extent and derives averages for a rolling
24-hour period of 1/O activity.

Easy Tier makes allowances for large block I/Os and thus only considers I/Os of up to 64 KB
as migration candidates.

This process is an efficient process and adds negligible processing impact to the V7000
node canisters.

10.3.2 Data Placement Advisor

The Data Placement Advisor (DPA) uses workload statistics to make a cost benefit decision
about which extents should be candidates for migration to a higher performance (SSD) tier.

This process also identifies extents that need to be migrated back to a lower (HDD) tier.

10.3.3 Data Migration Planner
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Using the extents previously identified, the Data Migration Planner (DMP) process builds the
extent migration plan for the storage pool.
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10.3.4 Data Migrator

The Data Migrator (DM) process involves scheduling and the actual movement or migration
of the volume’s extents up to, or down from, the high disk tier. The extent migration rate is
capped so that a maximum of up to 15 MBps is migrated. This rate equates to around 2 TB a
day that will be migrated between disk tiers (Figure 10-4).
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Figure 10-4 Easy Tier Data Migrator

10.3.5 Easy Tier operating modes

IBM Storwize V7000 offers three operating modes for Easy Tier:

» Easy Tier - OFF (See “Easy Tier - OFF” on page 351.)

» Evaluation Mode (See “Evaluation Mode” on page 351.)

» Auto Data Placement Mode (See “Automatic Data Placement Mode” on page 352.)

Easy Tier - OFF

Easy Tier can be turned off. No statistics are recorded and no extents are moved.

Evaluation Mode

If you turn on Easy Tier in a single-tiered storage pool, it runs in Evaluation Mode, which
means it measures the 1/0 activity for all extents. A statistic summary file is created and can
be offloaded from the IBM Storwize V700. This file can be analyzed with the IBM Storage Tier
Advisory Tool, as described in 10.6, “IBM Storage Tier Advisor Tool” on page 368. This
analysis shows the benefits for your workload if you were to add SSDs to your pool, before
any hardware acquisition.
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Automatic Data Placement Mode

This operating mode is enabled by default if you create a multitiered storage pool. On all
volumes inside the multitiered storage pool, Easy Tier is also set to On. The extents are
migrated dynamically by the Easy Tier processes to achieve the best performance. The
movement is not apparent to the host server and applications, and it only provides increased
performance.

If you do want to disable Auto Data Placement Mode for single volumes inside a multitiered
storage pool, it is possible to turn off the mode at the volume level. This action excludes the
volume from Auto Data Placement Mode and measures the I/O statistics only.

The statistic summary file can be offloaded for input to the advisor tool. The tool produces a
report on the extents moved to SSD and a prediction of performance improvement that could
be gained if more SSD was available.

10.3.6 Easy Tier rules

352

Some operating rules exist when using IBM System Storage Easy Tier on the
IBM Storwize V7000:

» Automatic data placement and extent I/O activity monitors are supported on each copy of
a mirrored volume. Easy Tier works with each copy independently of the other copy.

Volume mirroring: Volume mirroring can have different workload characteristics on
each copy of the data, as reads are normally directed to the primary copy and writes
occur to both. Thus, the amount of extents that Easy Tier migrates to SSD tier will
probably be different for each copy.

» Easy Tier works with all striped volumes, which includes:

Generic volumes

Thin-provisioned volumes

Mirrored volumes

Thin-mirrored volumes

Global and Metro Mirror sources and targets

» Easy Tier automatic data placement is not supported for image mode or sequential
volumes. I/0 monitoring for such volumes is supported, but you cannot migrate extents on
such volumes unless you convert image or sequential volume copies to striped volumes.

» If possible, IBM Storwize V7000 creates new volumes or volume expansions using
extents from MDisks from the HDD tier, but uses extents from MDisks from the SSD tier if
no HDD space is available.

» When a volume is migrated out of a storage pool that is managed with Easy Tier,
Automatic Data Placement Mode is no longer active on that volume. Automatic Data
Placement is also turned off while a volume is being migrated, even if it is between pools
that both have Easy Tier Automatic Data Placement enabled. Automatic Data Placement
for the volume is re-enabled when the migration is complete.

» SSD performance is dependent on block sizes, and small blocks perform much better than
larger ones. As Easy Tier is optimized to work with SSD, it decides if an extent is hot by
measuring I/O smaller than 64 KB, but it migrates the entire extent to the appropriate
disk tier.

» As extents are migrated, the use of smaller extents makes Easy Tier more efficient.

» The first migration of hot data to SSD starts about 1 hour after enabling Automatic Data
Placement Mode, but it takes up to 24 hours to achieve optimal performance.
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» In the current IBM Storwize Easy Tier V7000 implementation, it takes about two days
before hot spots are considered from being moved form SSDs, which prevents hot spots
from being moved from SSDs if the workload changes over a weekend.

» If you run an unusual workload over a longer time period, Automatic Data Placement can
be turned off and on online, to avoid data movement.

Depending on which storage pool and which Easy Tier configuration is set, a volume copy
can have the Easy Tier states shown in Table 10-1.

Table 10-1 Easy Tier states

Storage pool Single-tiered or Volume copy | Easy Tier status
multitiered storage | Easy Tier
pool setting
Off Single-tiered Off Inactive?
Off Single-tiered On Inactive?
Off Multitiered Off Inactive?
Off Multitiered On Inactive?
AutoP Single-tiered Off Inactive?
AutoP Single-tiered On Inactive?
AutoP Multitiered Off Measured®
AutoP Multitiered On Actived ©
On Single-tiered Off Measured®
On Single-tiered On Measured®
On Multitiered Off Measured®
On Multitiered On Active?
a. When the volume copy status is inactive, no Easy Tier functions are enabled for that
volume copy.
b. The default Easy Tier setting for a storage pool is auto, and the default Easy Tier setting for

a volume copy is on. This scenario means that Easy Tier functions are disabled for storage
pools with a single tier, and that automatic data placement mode is enabled for all striped
volume copies in a storage pool with two tiers.

. When the volume copy status is measured, the Easy Tier function collects usage statistics for

the volume, but automatic data placement is not active.

. If the volume copy is in image or sequential mode or is being migrated, then the volume copy

Easy Tier status is measured instead of active.

. When the volume copy status is active, the Easy Tier function operates in automatic data

placement mode for that volume.
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10.4 Easy Tier configuration using the GUI

This section describes how to activate Easy Tier using the IBM Storwize V7000 GUI.

10.4.1 Creating multitiered pools: Enable Easy Tier

354

In this section, we describe how to create multitiered storage pools using the GUI. As soon as
a storage pool changes from single-tiered to multitiered, Easy Tier is enabled by default for
the pool and on all volume copies inside this pool.

To create multitiered pools, completed the following steps:

1. Click Volumes — Volumes by Pool. Figure 10-5 shows that, in our example, the

mdiskgrp1 storage pool exists and Easy Tier is inactive. Now SSD drives must be added
to the mdiskgrp1 storage pool to enable Easy Tier.

Pool Filter

——— FCStorage = mdiskerp1
385.5 GB Used / 2.3 TR online
— mdiskgrpo 7 MDisks, 10 ¥olume copies
135.0 GB Used /5.6 T8 |5 Easy Tier Inactive
( mdiskgrp1
C— 1425 GB Used /3.3

B — ¥ Mew volume IS Actions v

——— mdiskgrpl0

Figure 10-5 Single-tiered pool

. Click Pools — Internal Storage. Figure 10-6 shows that four internal SSD drives are

available and they are in Unused status. Internal SSD are assigned the generic_ssd high
performance tier automatically by the IBM Storwize V7000.

Drive Class Filter Y
| priveclass riter o [FSSRSS—
- o s Y

All Internal 185.8 GB, SSD

io_grpn

185.8 GB, 58D
io_grp0

- 278.9 GB, SAS

ARV e

10000 rpr iE Actions ¥
io_grp0 DrveiD apacity [se Sta D £ (D I
= 278.0 GB, SAS 15 1855 GB Unused online 1 5
1500059”7 108 185.6 6B Unused Online 1 1
io_agrp
109 1858 GB Unused online 1 2
931.0 GB, Nearline 8AS  qq9 18588 Unused Oniine 5 1

Cael® 7200 o
By io_arp0

185.8 GB, 85D
io_grpl

= 278.9 GB, SAS
15000 rprn
o_grpl

931.0 GB, Nearline SAS
= 7200 rprn

T

1Y

&N

B io_orpl

Figure 10-6 Internal SSDs
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3. Click Configure Storage (Figure 10-6 on page 354) and the Storage Configuration wizard
opens. Because the SSD drives are in Unused status, an information message is
displayed (Figure 10-7). Click Yes to proceed to the next window.

Configure Internal Storage Step I of 2

i @ Use this wizard to allocate RAID arrays to storage i
nools, After this confiouration wizard comoletes, vou

Information

You have 4 unused drives, Wwould you like to include them in your RAID
configuration?

Select a different configuration

MNext =
Figure 10-7 Unused drives information message

4. The V7000 configures the newly detected drives and change its status to Candidate after
the task is completed (Figure 10-8). Click Close to start the SSD drives configuration.

Mark 4 drives as candidate

The task completed.

[+ etails |

svctask chdrive -use candidate 108

The task is 50% complete. 10:27 M
Bunning command: 10:27 BH
svctask chdrive -use candidate 45

The task is 75% complete. 10:27 PHM—
Funning coumand: 10:27 M
swotask chdrive -use candidate 109 L
Synchronizing memory cache. 10:27 BM|
The task is 100% complete. 10:27 PH
The task completed. 10:27 PH o

Beal| | cancel

Figure 10-8 Drives configuration output

Figure 10-9 shows the first step of the configuration wizard.

Configure Internal Storage Step I of 2

Use this wizard to allocate RAID arrays to storage
pools, After this configuration wizard completes, you
can create volumes from these storage pools.
Storage Found:

(4 drives) 185.8 GB, SSD, io_grp0

Use the recommended configuration: 55D RAID-1

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

Select a different configuration

Next = | cancel?

Figure 10-9 Configure Internal Storage window
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The wizard recommends using the SSDs to enable Easy Tier. If you select Use
recommended configuration, it selects the recommended RAID level and hot spare
coverage for your system automatically (Figure 10-10). For our configuration, the wizard
configures one RAID1 array with two SSD and two spares, because we have an even
number of drives.

Configure Internal Storage Step I of 1

Use this wizard to allocate RAID arrays to storage
pools. After this configuration wizard completes, you
can create volumes from these storage pools.
Storage Found:

(4 drives) 185.8 GB, S50, io_grpD

Use the recommended configuration: 55D RAID-1

Select this option to configure all available drives based on recommended walues
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

Configuration Summary:

1 % SSD RAID-1 (185.8 GB, S50, io_grp0):
2 drives
2 Hot Spares
0 Unconfigured Drives

Finish Cancel

Figure 10-10 Recommended configuration

If you select Select a different configuration (Figure 10-11), you can select the preset.

Configure Internal Storage Step I of 2

Use this wizard to allocate RAID arrays to storage
pools. After this configuration wizard completes, you
can create wolumes from these storage pools,

Storage Found:

(0 drives) 278.9 GB, SAZ, 10000 rpm,

i drives) 185.8 GB, S50, io_grp0

{1 drives) 278.9 GB, SAS, 10000 rpm, io_grpd

(1 drives) 278.9 GB, SAZ, 15000 rpm, io_grpil

(2 drives) 931.0 GB, Mearline SAS, 7200 rprn, io_grp0
{1 drives) 278.9 GB, SAS, 15000 rpm, io_grpl

{1 drives) 931.0 GB, Hearline SA%, 7200 rpm, io_grpl

Use the recommended configuration

Zelect this option to configure all available drives based on recommended values
far 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: {4) 185.8 GB, 55D, io_grp0

Preset: Select a preset. .. -

Select a preset...

550 RAID-S
53D RAID-6 MNext = Cancel
p— | 220 RAID-10
Online
739 GB Membet [ o) VA 5
| Selecting 0 drives
55D RAID-1 [

Figure 10-11 Select a preset menu

5. Choose a custom RAID level, or you can also select the “SSD Easy Tier” preset to review
and modify the recommended configuration. Because we do not have enough drives in
our configuration, the “SSD Easy Tier” preset is not available from the preset selection.
This preset, when available, configures a RAID 10 array with a spare goal of one drive.
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In this example, we create a RAID 5 array. Because there are not enough drives, an error

message is displayed (Figure 10-12).

Configure Internal Storage Step 1 of 2

Use this wizard to allocate RAID arrays to storage
pools. After this configuration wizard completes, you
can create wolumes from these storage pools.

Storage Found:

{0 drives) 278.9 GB, SAS, 10000 rpm,

{4 drives) 185.8 GB, S50, io_grp0

{1 drives) 278.9 GB, SAS, 10000 rpm, io_grp0

{1 drives) 278.9 GB, SAS, 15000 rpm, io_grp0

{2 drives) 931.0 GB, Nearline SAS, 7200 rpm, io_grp0
{1 drives) 278.9 GB, SAS, 15000 rpm, io_grpl

{1 drives) 931.0 GB, Nearline SAS, 7200 rpm, io_grpl

Use the recommended configuration

EZelect 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: (47 185.8 GB, S50, io_grp0

Preset: { 55D RAID-5 =

4 Automatically configure spares
Dptimize for Performance
Dptimize for Capacity

4 Number of drives to provision

Configuration Summary:

0 # 55D RAID-5 (185.6 GB, S50, io_grp0):
0 There are not enough drives to satisfy the target number of drives
that is needed for the configuration.

Mext = Cancel

Figure 10-12 Select RAID 5 preset

This error message can be avoided if the Automatically configure spares check box is

cleared (Figure 10-13). A RAID 5 array with four drives and zero spares is created.

Select a different configuration

Drive Class: (4) 185.8 GB, 550, io_grp0
Preset: SSD RAID-5
Automatically configure spares
Optimize for Performance
Optimize for Capacity

4 Number of drives to provision

Configuration Summary:

1 ® 55D RAID-5 (185.8 GB, S50, io_grp0):
4 drives

0 Hot Spares

0 Unconfigured Drives

Next = Cancel

m

Figure 10-13 Array creation configuration summary
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6. To create a multitiered storage pool, the SSDs must be added to an existing generic HDD
pool. Select Expand an existing pool (Figure 10-14) and select the pool you want to
change to a multitiered storage pool. In our example, mdiskgrp01 is selected; click Finish.

Configure Internal Storage Step 2 of 2

Preset:
L
55D RAID-S

Expand an existing pool

FCStorage anline 2078 2378

WigrstioniPool_8192 Oniine Obytes 0 bytes T
meliskgrp0 Oniling 5578 5378
mefistigra0t Oniing wO8GE 9298068
miskgrpl 0 Degraced 30TB 3378
meliskgrpl 0 Oriling 0 bytes 0 bytes -

Create one or more new pools

| < Back | | Finish | | Cancel |

Figure 10-14 Expand an existing pool

7. Now the array is configured on the SSDs and added to the selected storage pool. Click
Close after the task completes (Figure 10-15).

Create RAID Arrays

2 The task complated.

- Details

The task has starced. 531 AN
Creating S5D_PAIDS arrays 3:31 AN
searching for quorum disks. .. 531 AN
Punning command: 331 AN
svotask mkarray -drive 40:108:89:45 -level raid5 -sparegoal 0 mdiskgrp0l
Successfully creaced BAID array (ID 4084) 2:31 AN
Synchronizing memory cache. 9131 AN
The task is 100% complete. B:3z AN
The task completed. S:Ez AN

Cancel

Figure 10-15 Completed task
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Figure 10-16 shows that the internal SSD drives usage has now changed to Member and that

the wizard created an MDisk that is named mdisk2085.

&

All Internal

tbcluster-01 > Pools > Internal Storage ¥

Drive Class Filter Y
|ﬁ Configure Storage
P L |

# 185.8 GB, 55D
io_grpd

o e

1o_grpd

<
~ SAS

== 278.9 GB, SAS
10000 rprn
io_grpd

278.9 GB, SAS
15000 rprn
io_grpd

931.0 GB, Nearline SAS

7200 rpm

278.9 GB, 5AS
15000 rpm
io_grpl

i= Actions ¥

185.8 GB, §5D

io_grpd

40 185.8 GB hember
a5 185.8 GB Member
89 1858 GB Member
108 1855 GB Member

931.0 GB, Nearline SAS

FZ200 rprm
io_grpl

2 online
4 oniine
[ oniine
2 online

mdisk2085
mdisk 2085
midisk2085

=
g A B R

mdisk2085

Figure 10-16 SSD usage has changed

In Figure 10-17, you see that the new MDisk is now part of the mdiskgrp01 storage pool and
that the status of the Easy Tier has changed to Active. In this pool, Automatic Data Placement
Mode is started and the Easy Tier processes start to work.

tbcluster-01 = Pools > MDisks by Pools =

I bNew Pool 3 Detect MDisks (S Actions =

@

@

G

ot ina Poof

FCStorage

mdiskgrp0

B e e 6

midiskgrpo1

mdisk20§4
mdisk2085

MigrationPool_8192

| 3005 GE Used f23 T8

| 0bytes Used /0 bytes

| 26355 GB Used /58 TH

| Olbytes Usedf1.5TB

[ onine Ea
[Z oriine [0%
[ online k%
[ orine (0%
[ online

[ oniine

931.0 GB Array
SET4 GB Srray

Figure 10-17 Easy Tier active
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The storage pool has been successfully changed to a multitiered storage pool (look at the
icon: _t!) and Easy Tier has been activated by default. To reflect this change, we rename the
storage pool (described in 8.7.2, “Changing the storage pool name” on page 327) and change
the function icon (described in 8.7.1, “Changing the Storage Pool function icon” on page 326)
(Figure 10-18).

thcluster-01 > Pools > MDisks by Pools =

[ &P hew Ponl  H3 Detedt MDisks = Actions ¥
e

Notina Pool

X
o @ FCStorage E Online E!ﬁ'-l | 3005 GB Used f23 T8

MigrationPool_8192 Oniine [0% | Otwvtes Used /0 bvtes
@ @ mdiskgrp0 [ onine E= | | 2655GE Used /5818
o @ MultiTierPool [Z] Oriine [0% | | Obwtes Used (1578
mdisk 2084 [ oniine 9 0GE Array
mdisk2085 [ oniine 557 4GB Array

Figure 10-18 Muiltitiered storage pool

By default, Easy Tier is now active in this pool and in all volumes in this storage pool.
Figure 10-19 shows two volumes on the multitiered storage pool.

thcluster-01 > Volumes = VYolumes by Pool

Pool Filter ~
L | multi W MultiTierPool
i = '- online
| ——— MultiTierPool | 2 MDisks, Z ¥olume copies

90.0 GB Used /1.5 TB Ezsy Tier Active

= Actions ¥

Narme als Apac LV HoOSUMappings:
MT_volon Online 500G 6005076301 B20000030000000000102C Mo
MT_vol01 [ onine 40,0 3B 6005075501 B200000800000000001020 o

Figure 10-19 Volumes by pool
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If you open the properties of a volume (by clicking Actions — Properties), you can also see
that Easy Tier is enabled on the volume by default (Figure 10-20).

Volume Details: MT_vol00O

Owverview Host Maps

Yolume Name
Yolume 1D
Status

Capacity

# of FlashCopy Mappings
Yolume UID

1/0 Group
Preferred Node
170 Throttling
Mirror Sync Rate
Cache Mode
Cache State
UDID {Dpen¥MS)
Edit

JShDWDBta i |5

Member MDisks

MT_wol00
10

online
0.0 GB

[u]
6005076601B20000050000000000102C
io_grpd
nodeZ
Disabled
50 %
Enahbled

Ernpty

Copy D

Storage Pool: MultiTierPool

Striped

Copy Status: Online
Easy Tier Status: Active
Capacity:

SED Tier: 0 bytes

HOD Tier: 50.0 GB
Total: 50.0 GB

Close

Figure 10-20 Easy Tier enabled volume

If a volume owns more than one copy, Easy Tier can be enabled and disabled on each copy
separately (Figure 10-21). This action depends on the storage pool where the volume copy

is defined.

Yolume Details: MT_vol01

Host Maps

Yolume Name
Yolume ID
Status

Capacity

# of FlashCopy Mappings
Yolume UID

1/0 Group
Preferred Node
1/0 Throttling
Mirror Sync Rate
Cache Mode
Cache State
upID (Dpen¥MS)
Edit

+| Show Details

Member MDisks

MT_wol0l
11

onling
40.0 GB

[u]
6005076801B200000300000000001020
io_grp
nodel
Disabled
S0 %
Enabled

Empty

Copy D

Storage Pool: MultiTierPool
Striped

Copy Status: Online

Easy Tier Status: Active
Capacity:

Ss0 Tier: 0 bytes

HDD Tier: 40.0 GB

Total: 40,0 GB

Copy 1

Storage Pool: FCStorage

Striped

Copy Status: Online

Easy Tier Status: Inactive
Capacity:

S50 Tier: 0 bytes

HOD Tier: 40.0 GB

Total: 40,0 GB

Close

Figure 10-21 Easy Tier by copy

If you want to enable Easy Tier on the second copy, change the storage pool of the second
copy to a multitiered storage pool by repeating these steps.

Chapter 10. Easy Tier

361



If an external SSD is used, you must select the tier manually, as described in 7.2.4, “Selecting
the tier for MDisks” on page 258, and then add the external SSD MDisk to a storage pool, as
described in 7.2.1, “Adding MDisks to storage pools” on page 245. This action also changes
the storage pools to multitiered storage pools and enables Easy Tier on the pool and

the volumes.

10.4.2 Downloading Easy Tier /O measurements

As described before, Easy Tier has now been enabled and Automatic Data Placement Mode
is active. Extents are automatically migrated to, or from, high performance disk tiers, and the
statistic summary collection is now active. The statistics log file can be downloaded to
analyze how many extents have been migrated, and to monitor if it would make sense to add
more SSDs to the multitiered storage pool.

To download the statistics file, complete the following steps:
1. Click Settings — Support (Figure 10-21 on page 361).

tbcluster-01 > Home > Owverview ¥

| ‘= suggested Tasks =

o k!

109 Internal 254 Fibre
Drives @ P Channel Hosts
4094 MDisks 126 Pools 36 Yolumes
9 External 2 iISCEI Hosts

Storage Systems

Event Hotifications
Directory Services

/)

the objects that need to be configured. To learn more about each object, dick the icol
_earning modules include a tutarial of the steps that are required to complete the tas

Genera. : - select the associated task from Suggested Tasks or use the icons in the left navigat

Figure 10-22 Settings menu

2. Click Show full log listing (Figure 10-23).

thcluster-01 > Settings > Support ¥

|© Download Support Package

Looking for indiwigua! log files ? Show full log fsting...

Figure 10-23 Download files menu
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This action lists all the log files available to download (Figure 10-24). The Easy Tier log
files are always named dpa_heat.canister_name_date.time.data.

tbcluster-01 > Settings > Support ¥

@ Daownload Support Package

Actions ¥

fdumps/audit/auditiog_T#G0056-1_32G00JR-1_7T140_14132_20110401160200_000002006ac 00002
fdumps/audit/auditiog_TEG00S6-1_57939_65592_20111015212033_000002006¢a00002
Idumps/dpa_heat.78G0056-1.111025.030203.data

Idump=idump.0000000-1.110318.163850 @annlna |

fdumps/dump.0000000-1.110819.145209 # Delete

Figure 10-24 Download dpa_heat file

Log file creation: Depending on your workload and configuration, it can take up to 24
hours until a new Easy Tier log file is created.

If you run Easy Tier for a longer period, it generates a heat file at least every 24 hours.

The time and date of the file creation is included in the file name. The heat log file always
includes the measured I/O activity of the last 24 hours.

3. Right-click the dpa_heat.canister_name_date.time.data file and click Download. Select
the file for Easy Tier measurement for the most representative time period.

You can also use the search box on the right to filter your search (Figure 10-25).

thcluster-01 > Settings > | Support
@ Download Support Package CIMOM Logging Level: | Low
Actions node3 . | heat Reset
\biledame______________________________________________________________ - R ———
idumpsidpa_heat.78G0056-1.111025.030203.data

Figure 10-25 Filter your search

Depending on your browser settings, the file is downloaded to your default location, or you
are prompted to save it to your computer. This file can be analyzed as described in 10.6,
“IBM Storage Tier Advisor Tool” on page 368.

10.5 Easy Tier configuration using the CLI

Section 10.4, “Easy Tier configuration using the GUI” on page 354 describes how to enable
IBM Storwize V7000 Easy Tier using the GUI. Easy Tier can also be configured using the CLI,
and for the advanced user, this method offers several more options for

Easy Tier configuration.

Before using the CLI, you must configure CLI access, as described in Appendix A, “CLI setup
and SAN Boot” on page 569.

Readability: In most examples shown in this section, many lines have been deleted in the
command output or responses so that we can concentrate on the Easy Tier related
information only.
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10.5.1 Enabling Easy Tier evaluation mode

If you want to enable Easy Tier in evaluation mode, you must enable Easy Tier on a
single-tiered storage pool. Connect to your IBM Storwize V7000 using the CLI and run
1smdiskgrp (Example 10-1). This command shows an overview about all configured storage
pools and the Easy Tier status of the pool. In our example, there are two storage pools listed:
mdiskgrpO with Easy Tier inactive, and Multi_Tier_Pool with Easy Tier enabled.

Example 10-1 List storage pools

IBM 2076:admin>1smdiskgrp

id name status mdisk count ... easy tier easy tier status
0 mdiskgrp0 online 3 ... auto inactive
1 Multi _Tier_Pool online 3 ... auto active

To get a more detailed view of the single-tiered storage pool, run 1smdiskgrp storage pool
name (Example 10-2).

Example 10-2 Storage Pools details - Easy Tier inactive

IBM_2076:admin>1smdiskgrp mdiskgrp0
id 0

name mdiskgrp0

status online

mdisk_count 3

easy_tier auto
easy_tier_status inactive
tier generic_ssd
tier_mdisk_count 0

tier generic_hdd
tier_mdisk_count 3

To enable Easy Tier on a single-tiered storage pool, run chmdiskgrp -easytier on storage
pool name (Example 10-3). As this storage pool does not have any SSD MDisks, it is not a
multitiered storage pool; only measuring is available.

Example 10-3 Enable Easy Tier on a single-tiered storage pool

IBM 2076:admin>chmdiskgrp -easytier on mdiskgrp0
IBM_2076:admin>

Check the status of the storage pool again by running 1smdiskgrp storage pool name again
(Example 10-4).

Example 10-4 Storage pool details - Easy Tier ON

IBM_2076:admin>1smdiskgrp mdiskgrp0
id 0

name mdiskgrp0

status online

mdisk_count 3

vdisk_count 7

easy _tier on
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easy tier_status active
tier generic_ssd
tier_mdisk_count 0

tier generic_hdd
tier_mdisk_count 3

Run svcinfo 1smdiskgrp again (Example 10-5), and you see that Easy Tier is turned on the
storage pool now, but that Automatic Data Placement Mode is not active on the multitiered
storage pool.

Example 10-5 Storage pool list

IBM_2076:admin>Tsmdiskgrp

id name status mdisk_count vdisk count ... easy tier easy tier status
0 mdiskgrp0 online 3 7 ... ON active
1 Multi_Tier_Pool online 3 0 ... auto active

To get the list of all the volumes defined, run 1svdisk (Example 10-6). For this example, we
are only interested in the redhat1 volume.

Example 10-6 All volumes list

IBM 2076:admin>1svdisk
id name I0 group_id IO group name status mdisk grp_id
5 redhatl 0 io_grp0 online many many

To get a more detailed view of a volume, run 1svdisk volume name (Example 10-7). This
output shows two copies of a volume. Copy 0 is in a multitiered storage pool and Automatic
Data Placement is active, Copy 1 is in the single-tiered storage pool, and Easy Tier
evaluation mode is active, as indicated by the easy tier status measured line.

Example 10-7 Volume details

IBM_2076:admin>Tsvdisk redhatl
id 5

name redhatl

I0_group_id 0

I0_group_name io_grp0

status online

mdisk_grp_id many
mdisk_grp_name many

capacity 10.00GB

copy_id 0

status online

sync yes

primary yes

mdisk_grp_id 1

mdisk_grp_name Multi_Tier_Pool

easy _tier on
easy tier_status active

Chapter 10. Easy Tier 365



tier generic_ssd
tier_capacity 0.00MB
tier generic_hdd
tier_capacity 10.00GB

copy_id 1

status online

sync yes

primary no

mdisk_grp_id 0
mdisk_grp_name mdiskgrp0
easy _tier on

easy tier_status measured
tier generic_ssd
tier_capacity 0.00MB
tier generic_hdd
tier_capacity 10.00GB

These changes are also reflected in the GUI (Figure 10-26). Select the Show Details check
box to view the details of the Easy Tier for each of the volume copies.

VYolume Details: redhat1
Overview Host Maps Member MDisks
Yolume Mame redhatl Copy O
Yolume ID 5 | |
Status i Storage Pool: Multi_Tier_Pool
Striped
Capacity 10.0 GB Copy Status: Onling
Py p— - ) a Easx Tier Status: Active
of FlashCopy Mappings Capacity:
Yolume UID £00507680263001ACE00000000000005 SSD Tier: 0 bytes
. HDD Tier: 10.0 GB
I1/0 Group io_grpl Total: 10.0 GB
Preferred Node nodel
1/0 Throttling Disabled Copy 1
Mirror Sync Rate S50 % |
Cache Mode Enabled Storage Pool: mdiskgrp0
Striped
Cache State Empty Copy Status: Online
UDID (Open¥Ms) Easy Tier Status: Measured
" Capacity:
Edit S50 Tier: 0 bytes
HDD Tier: 10.0 GB
Total: 10.0 GB
{ v Show Details |} Clase

Figure 10-26 Easy Tier status by volume

Easy Tier evaluation mode is now active on the single-tiered storage pool (mdiskgrp0), but
only for measurement. To download the 1/O statistics and analyze them, see 10.4.2,
“Downloading Easy Tier I/O measurements” on page 362.
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10.5.2 Enabling or disabling Easy Tier on single volumes

If you enable Easy Tier on a storage pool, by default, all volume copies inside the Easy Tier
pools also have it enabled. This setting applies both to multitiered and single-tiered storage
pools. It is also possible to turn Easy Tier on and off for single volume copies.

To disable Easy Tier on single volumes, run chvdisk -easytier off volume name
(Example 10-8).
Example 10-8 Disable Easy Tier on a single volume

IBM 2076:admin>chvdisk -easytier off redhatl
IBM_2076:admin>

This command disables Easy Tier on all copies of this volume. Example 10-9 shows that the
Easy Tier status of the copies has changed, even if Easy Tier is still enabled on the
storage pool.

Example 10-9 Easy Tier disabled

IBM 2076:admin>1svdisk redhatl
id 5

name redhatl

I0 group_id 0

I0_group_name io_grp0

status online

mdisk grp_id many
mdisk_grp_name many

capacity 10.00GB

copy_id 0

status online

sync yes

primary yes

mdisk grp_id 1

mdisk_grp_name Multi_Tier_Pool

easy_tier off

easy tier_status meassured
tier generic_ssd
tier_capacity 0.00MB

tier generic_hdd
tier_capacity 10.00GB

copy_id 1

status online

sync yes

primary no

mdisk_grp_id 0
mdisk_grp_name mdiskgrp0

easy_tier off
easy tier_status measured
tier generic_ssd

Chapter 10. Easy Tier 367



tier_capacity 0.00MB
tier generic_hdd
tier_capacity 10.00GB

To enable Easy Tier on a volume, run chvdisk -easytier on volume name (Example 10-10),
and the Easy Tier Status changes back to enabled (Example 10-7 on page 365).

Example 10-10 Easy Tier enabled

IBM_2076:admin>chvdisk -easytier on redhatl
IBM_2076:admin>

10.6 IBM Storage Tier Advisor Tool

The IBM Storage Tier Advisor Tool (STAT) is a command-line tool that runs on
Windows-based systems. If you run Easy Tier in evaluation mode, it analyzes your extents
and estimates how much benefit you derive if you implement Easy Tier Automatic Data
Placement with SSD MDisks. If Automatic Data Placement Mode is already active, the
analysis also includes an overview of migrated hot data and recommendations about whether
you could derive any benefit by adding more SSD drives. The output provides a graphical
representation of the performance data collected by Easy Tier over a 24-hour

operational cycle.

10.6.1 Creating graphical reports
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STAT takes input from the dpa_heat log file and produces an HTML file that contains the
report. Download the heat 1og file, as described in 10.4.2, “Downloading Easy Tier I/O
measurements” on page 362, and save it to the hard disk drive of a Windows system.
You can read more about the tool, and download it, at the following address:

http://www-01.ibm.com/support/docview.wss?uid=ssg154000935
Click Start — Run, enter cmd, and click OK to open a command prompt.

Typically, the tool is installed under the C:\Program Files\IBM\STAT directory. Enter the
following command to generate the report (Example 10-11):

C:\Program Files\IBM\STAT>STAT.exe -o c:\directory where_you want_the output_to_go
c:\location_of_dpa_heat_data_file

If you do not specify -o c:\directory_where_you want_the output_to_go, the output goes to
the directory where the STAT. exe file is located.

Example 10-11 Generate HTML file

C:\EasyTier>STAT.exe -0 C:\EasyTier C:\StorwizeV7000 Logs\dpa heat.31GOOKV-1.101
209.131801.data

CMUAOOO19I The STAT.exe command has completed.

C:\EasyTier>
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Browse the directory where you directed the output file, and there is a file named index.html.
Open it with your browser to view the report.

10.6.2 STAT reports

If you open the index.html file of an IBM Storwize V7000 system that is in Easy Tier
evaluation mode, a window opens that gives you an estimate of the benefit if you were to add
SSD drives (Figure 10-27).

IBM® Storwize® V7000
‘ System Summary T

The data iz collected frorm Tue Aug 24 21:09:03 UTC 2010 to Tue Aug 24 22:14:03 UTS 2010

Storage Tier Advisor Tool version: 7.1.0.0

Total Wolurmes Monitored 1z

Total Capacity Maonitored 60005 =
Hot Data Capacity (% of Total) 160G (2%

Capacity Allocated on S50/ Total S50 Capacity 0G/0G

Estimated Migration Time 3.0 hours

Recommended $5D Configuration *! b

[ — . Pool ID SSD Configuration Predicted Performance Improvement *2
System Summaryi . ”

Systemn wide all Added 1 900G S50 Array(s) (RAIDS) © 2 fid 2% ~B4.2%
Lusiery ) 0x0000 Performance Improved by Adding 1 55D Array(s) 2 64.2% ~84.2%
Recommendation

Storage Pool
fcrmsnising *#1 The recormmended S50 configuration is only the suggested SSD capacity to add or to take advantage of the existing S50 resource, for
detailed physical configuration, please consult IBM service team.

*#2 The predicted performance improverment is the possible response time reduction at the backend in a balanced systern configuration,
and it may vary with different systern workload and configuration,

*3 Assume the S50 Array will be configured as RAIDS (3+P), and the equivalent capacity is 900G,

¥Yolume Heat
Distribution

Figure 10-27 STAT report - System Summary

The System Summary window provides the most important numbers. In Figure 10-27, we see
that 12 volumes have been mirrored with a total capacity of 6000 GB. The result of the
analysis of the hot extents is that about 160 GB (which means about 2%) should be migrated
to the high performance disk tier. It also recommends that one SSD array should be added as
a high performance tier consisting of four SSD drives (RAID 5 3+P). This predicted
performance improvement in response time reduction at the back end in a balanced system
would be between 64% and 84%.
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Click Volume Heat Distribution to change to a more detailed view (Figure 10-28).

IBM® Storwize® V7000
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System
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Volume Heat Distribution
The data is collected from Tue Aug 24 21:09:03 UTC 2010 to Tue Aug 24 22:14:03 UTC 2010
Storage Tier Advisor Tool wersion: 7.1.0.0

Volume D C;J[I;H' PID[I)Jl Conflggl;ed Size Capamtxgon SSD Heat Distribution *#

0x0003 0x0000 0x0000 500,05 0.0G

Ox000z2 0x0000 0x0000 500,05 0.0G

Ox0001 0x0000 0x0000 500,05 0.0G

0x0000 0x0000 0x0000  S00.0G 0.0G

Ox0004 0x0000 0x0000 500,05 0.0G

0x0005 0x0000 0x0000 500,05 0.0G

Ox0006 0x0000 0x0000 500,05 0.0G

Ox0007 0x0000 0x0000 500,05 0.0G

0x00035 0x0000 0x0000 500,05 0.0G

Ox0009 0x0000 0x0000 500,05 0.0G

0x000a 0x0000 0x0000 500,05 0.0G

0x000b 0x0000 0x0000 500,05 0.0G

20 % |Entries Per Page
*1, Wolume 1D is the ID to represent the LURN,
*#2, The configured capacity of the volume.
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*4, The 'Heat Distribution’ column shows the heat distribution of the data in this volurme, The blue portion of the bar represents the
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v

Figure 10-28 Volume Heat Distribution window

The table in this view gives you a more detailed view as to how the hot extents are distributed
across your system. It contains the following information:

>

>

Volume ID: The unique ID of each volume on the IBM Storwize V7000.

Copy ID: If a volume owns more than one copy, the data is measured for each copy.
Pool ID: The unique ID of each pool configured on the IBM Storwize V7000.
Configured Size: The configured size of each volume that is represented to the host.

Capacity on SSD: Capacity of the volumes on high performance disk tier (even in
evaluation mode, volumes can be on high performance disk tiers if they have been moved
there before).

Heat Distribution: Shows the heat distribution of the data in this volume. The blue portion
of the bar represents the capacity of the cold data, and the red portion represents the
capacity of the hot data. The red hot data are candidates to be moved to high performance
disk tier.

370 Implementing the IBM Storwize V7000 V6.3




11

Copy services

In this chapter, we describe the copy services functions provided by the IBM Storwize V7000
storage system, including FlashCopy and Remote Copy. Copy services functions are useful
for making data copies for backup, application test, recovery, and so on. The IBM Storwize
V7000 system makes it easy to apply these functions to your environment through its
intuitive GUI.
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11.1 FlashCopy

The FlashCopy function of the IBM Storwize V7000 storage system lets you create a
point-in-time copy of one or more volumes. In this section, we describe the structure of
FlashCopy and provide details about its configuration and use.

You can use FlashCopy to solve critical and challenging business needs that require
duplication of data of on your source volume. Volumes may 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 is therefore not apparent to
the host.

Flushing: Because FlashCopy operates at the block level, below the host operating
system and cache, those levels do need to 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 have
completed immediately. This task is accomplished through the use of 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.

11.1.1 Business requirements for FlashCopy

372

When deciding if FlashCopy addresses your needs, you need to adopt a combined business
and technical view of the problems you need to solve. Determine what your needs are from a
business perspective, and then determine if FlashCopy fulfills the technical needs of those
business requirements.

With an immediately available copy of the data, FlashCopy could be used in various business
scenarios, which include:

» Rapidly creating consistent backups of dynamically changing data

FlashCopy can be used to create backups 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 (using the -restore option).

The target volumes created by FlashCopy may be also used for backup to tape, by
attaching them to another server, which to a great extent 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 accessing the new FlashCopy target volumes. This
mode of migration is swifter than other migration methods available through the IBM
Storwize V7000, because the size or the speed of the migration is not as limited.
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» 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 easily take a day or more. With FlashCopy,
a copy can be created and online for use in just a few minutes. The time varies based on
the application and the data set size.

» Rapidly creating copies of production data sets for auditing purposes and data mining

Auditing or data mining normally require the usage of the 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, increasing 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 is typically extended. This reduction in
time required allows much more frequent refreshes of the quality assurance database.

11.1.2 FlashCopy functional overview

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, and point-in-time consistency can be maintained across
multiple point-in-time mappings using consistency groups. FlashCopy consistency groups are
further described in “FlashCopy consistency groups” on page 378.

The minimum granularity that IBM Storwize V7000 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 V7000
storage system, but they do not have to be in the same storage pool.

Before you start a FlashCopy (regardless of the type and options specified) you must run
either prestartfcmap or prestartfcconsistgrp, which puts the SAN Volume Controller
Cache into write-through mode, flushing the 1/0 currently bound for your volume. After
FlashCopy is started, an effective copy of a source volume to a target volume has been
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 (Tg).

Immediately following the FlashCopy operation, both the source and target volumes are
available for use. The FlashCopy operation creates a bitmap that is referenced and
maintained to direct I/O 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.
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Figure 11-1 shows the redirection of the host I/O toward the source volume and the
target volume.

To < FlashCopy start command is issued.
= The Copy is immediately available
after the bitmaps (metadata) are built.
Target Read/write to copy is possible

write read
Blocks that are not yet written to the
target are read from the source,
To +t |:| Before a write to the source, data is
Source Target r— copied to the targat.

- - When a background copy is complete,
= e the source and target are logically
independent and the FlashCopy
mapping can be deleted without
affecting the target.
Y

Figure 11-1 Redirection of host I/O

When data is copied between volumes, it is copied in units of address space known as
grains. Grains are units of data grouped together to optimize the use of the bitmap that 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 has been copied to the target. The
64 KB grain size consumes bitmap space at a rate of four times the default 256 KB size.

The FlashCopy bitmap dictates read and write behavior for both the source and target
volumes as follows:

» Read I/O request to source: Reads are performed from the source volume, which is the
same as for non-FlashCopy volumes.

» Write 1/0 request to source: Writes to the source cause the grains to be copied to the
target if it has not already been copied, and then the write is performed to the source.

» Read I/O request to target: Reads are performed from the target if the grains have already
been copied; otherwise, the read is performed from the source.

» Write I/O 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, and 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 either stand-alone mappings or a member of a consistency
group, as described in “FlashCopy consistency groups” on page 378.
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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 only copy data that has been modified
since the initial FlashCopy mapping. This action reduces the amount of time that it takes to
re-create an independent FlashCopy image. You can define a FlashCopy mapping as
incremental only when you create the FlashCopy mapping.

Multiple target FlashCopy mappings

You can copy up to 256 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 256 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 referring to the
source. A dependency relationship exists between a particular target and all newer targets
that share a source until all data has been 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 256 mappings can exist in a cascade. If cascaded
mappings and multiple target mappings are used, a tree of up to 256 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.

Background copy

The background copy rate is a property of a FlashCopy mapping defined as a value of O -
100. The background copy rate can be defined and dynamically changed for individual
FlashCopy mappings. A value of 0 disables background copy. This option is also called the
no-copy option, which provides pointer-based images for limited lifetime uses.

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, which
means disable the FlashCopy background copy, 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 only remains a valid copy 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 -rsize has been correctly setup.)
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The relationship of the background copy rate value to the amount of data copied per second
is shown in Table 11-1.

Table 11-1 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 copied per second. The gain size can be either
64 or 256 KB. The smaller size consumes more bitmap space and thus limits the total
amount of FlashCopy space possible, but may be more efficient regarding the amount of
data moved, depending on your environment.

Cleaning rate

The cleaning rate provides a method for FlashCopy copies with dependant mappings (either
multiple target or cascaded) to be able to complete their background copies before their
source goes offline or is deleted after a stop has been 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 (Table 11-1).

The cleaning rates controls 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 maybe 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 and the distinction between stopping and stopped states was added to prevent
data access interruption for dependent mappings, when their source is issued a stop.
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FlashCopy mapping states
At any point in time, 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 both the source and the
target volumes.

If the mapping is incremental and the background copy is complete, the mapping only
records the differences between the source and target volumes. If the connection to both
nodes in the IBM Storwize V7000 storage system that the mapping is assigned to 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 has completed, the mapping only records the differences between the source
and target volumes. If the connection to both nodes in the IBM Storwize V7000 storage
system that the mapping is assigned to 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 has completed, the mapping records only the differences between the
source and target volumes. If the connection to both nodes in the IBM Storwize V7000
storage system that the mapping is assigned to is lost, the source and target volumes

go offline.

Stopped

The mapping is stopped because either you issued a stop command 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
V7000 storage system that the mapping is assigned to is lost, the source and target
volumes go offline.

Stopping

The mapping is in the process of 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 not complete, 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 started, but it did not complete. Access to the metadata is lost, which causes
both 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.
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Any data that has not been flushed and has been 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 having 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 more detail in “Dependent writes” on page 378, are
executed 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 contained within
the consistency group.

Figure 11-2 shows a consistency group consisting of two FlashCopy mappings.
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Figure 11-2 FlashCopy consistency group

FlashCopy mapping management: After an individual FlashCopy mapping has been
added to a consistency group, it can only be managed as part of the group; operations
such as start and stop are no longer allowed on the individual mapping.

Dependent writes

To illustrate 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 executed to update the database log, indicating that a database update is about
to be performed.

2. A second write is executed to complete the actual update to the database.

3. A third write is executed to update the database log, indicating that the database update
has completed successfully.
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The database ensures the correct ordering of these writes by waiting for each step to
complete before starting the next step. However, if the database log (updates 1 and 3) and
the database itself (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 occurred before the write was completed.

In this case, if the database was restarted using the backup that was made from the
FlashCopy target volumes, the database log indicates that the transaction had completed
successfully when in fact it had not. This situation occurs because the FlashCopy of the
volume with the database file was started (bitmap was created) before the write had
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 using consistency groups.

A FlashCopy consistency group can contain up to 512 FlashCopy mappings. The more
mappings you have, the more time it takes to prepare the consistency group. FlashCopy
commands can then be issued to the FlashCopy consistency group and simultaneously for all
of the FlashCopy mappings that are defined in the consistency group. For example, when
starting the FlashCopy for the consistency group, all FlashCopy mappings in the consistency
group are started at the same time, resulting 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. You can also 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 in time, 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 not accessible.

» Copying

At least one FlashCopy mapping in the consistency group is in the Copying state and no
FlashCopy mappings are in the Suspended state.
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» 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 either you issued a command or an 1/O
error occurred.

» Suspended

At least one FlashCopy mapping in the consistency group is in the Suspended state.
» 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 using the target, such as a tape backup, to continue uninterrupted.

You can also create an optional copy of the source volume that is made before starting the
reverse copy operation. This copy restores the original source data, which can be useful for
diagnostic purposes.
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Figure 11-3 shows an example of the reverse FlashCopy scenario.
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Figure 11-3 Reverse FlashCopy scenario

To restore from an 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.

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 need to add
the -restore option to the command manually. More information about using the CLI is
in Appendix A, “CLI setup and SAN Boot” on page 569.

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 only copies the modified data.
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Consistency groups are reversed by creating a set of new “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.

11.1.3 Planning for FlashCopy

382

There are several items that must be considered before performing a FlashCopy, 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 V7000
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 11-2 shows some of the FlashCopy maximum configurations.

Table 11-2 FlashCopy maximum configurations

FlashCopy property Maximum

FlashCopy targets per source 256

FlashCopy mappings per cluster 4,096

FlashCopy consistency groups per | 127
cluster

FlashCopy mappings per 512
consistency group
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FlashCopy presets

The IBM Storwize V7000 storage system provides three FlashCopy presets, named
Snapshot, Clone, and Backup, to simplify the more common FlashCopy operations

(Table 11-3).

Table 11-3 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, but 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 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.

11.1.4 Managing FlashCopy using the GUI

The IBM Storwize V7000 storage system provides a separate function icon to access copy
service management. There are three windows for managing FlashCopy under the Copy
Services function icon, including:

» FlashCopy
» Consistency Groups
» FlashCopy Mappings
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Figure 11-4 shows the Copy Services function icon.

IBM Storwize ¥7000 : Welcome,

ITSO-Storwize-¥7000-2 > Home > Overview ¥

“ ‘= suggested Tasks

s @ 4

a 24 Internal 1 Fibre Channel
Drives @ Host

8 MDisks 3 Pools 21 Volumes

0 iSCSI Hosts

3 External
Storage Systems
.

Copy Services
| Consistency Groups J

FlashCopy Mappings y.

Remote Copy y.

| Partnerships )
if the objects that need to be configured. To learn more about each object, click the icon in the

qlagra , 8-Learning modules include a tutorial of the steps that are required to complete the task. To
conflgure these Dbjects 9|ther select the associated task from Suggested Tasks or use the icons in the left navigation.

Figure 11-4 Copy Services function icon

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 only be found in the FlashCopy window.
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Click FlashCopy in the Copy Services function icon menu, and the FlashCopy window opens
(Figure 11-5). In the FlashCopy window, the FlashCopy mappings are organized by volumes.

IBM Storwize ¥7000

ITSO-Storwize-¥7000-1 > Copy Services > FlashCopy ¥

IS Actions ¥

Yolume Hame Status Progress Capaciy Group

ESXi-Demo 1,000.0 GB
ESXi-PCO 100.0 GB
“ ESXi-Redbooks 4000 GB
s Hyper-¥_PCO_Hode1 100.0 GB
L"! Hyper-¥_PCO_Hode2 101.0 GB
=) Volume_FC_S§ 50GA
@ Volume_FC_T_S1 Copisc
L Volume_FC_T 2.0GH
L&‘l Volume_FC_T1 2.0GH
=) Volume_FC_T_%S1 socE
m Volume FC_§ Copied
H Volume_FC_T1 Copisc
&
&

Figure 11-5 FlashCopy window
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Click FlashCopy Mappings in the Copy Services function icon menu, and the FlashCopy
Mappings window opens (Figure 11-6). In the FlashCopy Mappings window, the FlashCopy
mappings are listed one by one.

IBM Storwize ¥7000

ITSO-Storwize-¥7000-1 > Copy Services > FlashCopy Mappings *

9 Mew FlashCaopy Mapping = Actions =

WIM—WWW
FCMAR_1 . Copied Volume_FC_S Yolume_FC_T_51
FCMAP_2 Copied Volume_FC_T_51 Volume_FC_T1

FOMAP rev_1 Copied Volume_FC_T_51 Yolume_FC_5S

ﬁwﬂﬁéﬁﬁi

Figure 11-6 FlashCopy Mappings window
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The Consistency Groups window could 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 (Figure 11-8 on page 388).

IBEM Storwize ¥7000

ITSO-Storwize-¥7000-1 > Copy Services > Consistency Groups ¥

=@ New Consistency Group = Actions ¥

[S] fff Notin a Group

FCMAP_1 Copied Volume_FC_S Volume_FC_T_S1
FCMAP_2 Copied Volume_FC_T_51  Volume_FC_T4
FCMAP _rev_1 Copied Volume_FC_T 51  Volume_FC_S

CenRe6ad

Figure 11-7 Consistency Groups window
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Quick path to create FlashCopy presets

It is easy to create FlashCopy 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 (Figure 11-8).

IBM Storwize ¥7000

ITSO-Storwize-¥7000-1 > Copy Services > FlashCopy *

I IS Actions ¥

Yolume Hame Status Progress
ESZi-Demo
ESZi-PCO
ESZi-Redbooks
Hyper-¥_PCO_Hodet
Hyper-¥_PCO_Hode2?
‘=) Volume_FC_5

Volume_FC_T_S1 Copisc T o0
Volume_FC_T
@ Mew Snapshot
Volume_FC_T1 {h_’}
75 Mew Clone
=) Volume_FC_T_S1 @ .
Mew Backu
Volume FC & . —
Volume_FC_T1 f/_" Advanced FlashCaopy... » i

ﬁ—?-ﬁ Show Dependent Mappings
i Delete

Properties

Cemmehad

Capaciy
1,0000 GB
1000 GB
4000 GB
1000 GB
101 0GB
50GHE

S0 GHE
a.0GE
a.0GE

Group

Figure 11-8 Create a snapshot from the preset

You now have a snapshot volume for the volume you choose.
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Creating a clone

In the FlashCopy window, choose a volume and click New Clone from the Actions
drop-down menu (Figure 11-9).

IBM Storwize Y7000

ITSO-Storwize-¥7000-1 > Copy Services > FlashCopy *

i= Actions ¥

Yolume Name Sratus Progress capacity Group

ﬁ—?-ﬁ Show Dependent Mappings

i Delete

Properties

ESXi-Demo 1,000.0 GB
ESXi-PCO 100.0 GB
“ ESXi-Redbooks 400.0 GB
L Hyper-¥_PCO_Hode1 100.0 GB
! Hyper-¥_PCO_Hode2 101.0 GB
' Volume_FC_S 50GH
& Volume_FC_T_51 Capied |
i Volume FC_T =
ﬁ]New Znapshot
Volume FC_T1 3
" 5 New Clone
‘= Volume_ FC_T_51
Eﬁv Volume_FC_S Copisdt 00 B New Backup
H Volume_FC_T1 Copied 100°% f} Advanced FlashCaopy... »
&

Figure 11-9 Create a clone from the preset

You now have a clone volume for the volume you choose.
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Creating a backup

In the FlashCopy window, choose a volume and click New Backup from the Actions
drop-down menu (Figure 11-10).

IBM Storwize Y7000

ITSO-Storwize-¥7000-1 > Copy Services > FlashCopy *

i= Actions ¥

Yolume Name Sratus Progress capacity Group

ESXi-Demo 1,000.0 GB
ESXi-PCO 100.0 GB
* ESXi-Redbooks 400.0 GB
= Hyper-¥_PCO_Hode1 100.0 GB
! Hyper-¥_PCO_Hode2 101.0 GB
' Volume_FC_S 50GH
& Volume.FC_T_51 oo K
Vol FC_ T 50GB
i LA i3 Mew Snapshat
Volume FC_T1 50GB
5 Mew Clone
=) volume FC_T_51 23 how pack 50GB
ew Backup
Volume._FC_T1 £ Advanced FlashCopy... 3 T
H ﬁ—iﬁshnw Dependent Mappings
i Delete
i“-\
. Properties

Figure 11-10 Create a backup from the preset

You now have a backup volume for the volume you choose.

390 Implementing the IBM Storwize V7000 V6.3



Now, in the FlashCopy window, you find three FlashCopy target volumes under the source
volume (Figure 11-11). The progress bars behind the target volumes indicate the copy
progress in percentage. The copy progress remains 0% for 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.

IBM Storwize ¥7000

Y7000-West > Copy Services > FlashCopy *

I i= Actions ¥

Volume Name Status Progress Capaciy Group
) FC_Test_SRC 100 cB
FC_Test SRC_0? & Copying
FC_Test_SRC_03 @ copying
FC_Test_SRC_01 & Copying

FC_Test_SRC_01 10,0 GB
FC_Test_SRC_02 10,0 GB
FC_Test_SRC_03 10,0 GB

CoR=ELaE

Shovwing 4 volumes | Selecting 0 volumes

Figure 11-11 FlashCopy in progress viewed for the FlashCopy window
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The copy progress can be also found under the Running Tasks status indicator
(Figure 11-12). This view is slightly different than the Remote Copy Running Tasks
status indicator.

@ 3 Running Tasks

v@ 3 FlashCopy operations

FC_Test SRC — 1oL

FC_Test SRC_0Z

FC_Test_SRC — | D%

FC_Test SRC_03

FC_Test SRC — 2oL

FC_Test_SRC_01

4 Recently Cornpleted Tasks {0)

Figure 11-12 The FlashCopy progress viewed from the Running Tasks status indicator
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After the copy progresses complete, you find the FlashCopy with the clone preset has been
deleted automatically (Figure 11-13).

IBM Storwize ¥7000

Y7000-West > Copy Services > FlashCopy *

i= Actions ¥
Volume Name Status Progress Capaciny Group

) FC_Test_SRC [% 10.0 GA
FC_Test SRC_02? Copied
FC_Test_SRC_03 @ copying
FC_Test_SRC_iM 100 GE
FC_Test_SRC_02 100 GE
FC_Test_SRC_03 100 GE

CoeR=ELaE

Shovwing 4 volumes | Selecting 1 volume (100 GB)

Figure 11-13 FlashCopy progresses complete

11.1.5 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

You can create FlashCopy mappings through the FlashCopy window. Select the volume you
want to be the source volume for the FlashCopy mapping and click Advanced FlashCopy...

from the Actions drop-down menu (Figure 11-14).

IBM Storwize Y7000

ITSO-Storwize-¥7000-2 > Copy Services > FlashCopy *

[ i= Actions ¥

Yolume Name Sratus Progress

o) ESXi1_volin
ESXi1_vol01_01 Copied T |
ESXi1_vol01_01

L‘! FC_Test_Full
) FC_T

3 Mew Snapshot

I o
@New Clone

FC_T
%3 Mew Backup
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cij'tb Show Dependent Mappings M3 Use existing target valumes

ITS0| 3 Delete
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ITSO_lests

}’ TKLM F5
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»
@ O Imso _{3 Advanced FlashCopy ‘D Create new target volumes{}j
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Figure 11-14 Create advanced FlashCopy
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You have two options:

» Click Create new target volumes, if you have not created the target volume yet.

a. After you click Create new target volumes, the wizard lets you choose the preset, but
no matter which preset you choose, you can modify the setting of the FlashCopy
mapping. Choose one preset that has the most similar configuration to the one
required, and click Advanced Settings to make any appropriate adjustments on the
properties (Figure 11-15). Figure 11-16 shows the default setting.

New FlashCopy Mapping Step I of 4
Select a Preset
&‘a % ﬁ 5\,- ! x l.__:
Snapshot Clone Backup
b Advanced Settings rvl-h-f\ ‘
WS
Mext = | Cancel |
Figure 11-15 Choose a preset most similar to your requirement
MNew FlashConw Manninn Step I of 4
E
Snapshot: Create a copy-on-write point-in-time copy. |
Sefect a Preset
r“—\-._ r—_
Snapshot Clone Backup
» Advanced Settings
Background Copy Rate: Mo Backgroond Copy
Slowear [0) Faster (100)
Incremental
Delete mapping after completion
Cleaning Rate:
Slowear [0 Fastar (100)
Mext = | | cancel |

Figure 11-16 Default setting for the snapshot preset
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For example, if the snapshot preset has been chosen, the default settings can be
found when you click Advanced Settings, which are:

e Background Copy: 0

* Incremental: No

e Auto Delete after completion: No
¢ Cleaning Rate: 0

It is the same with clone preset, and the default settings of clone preset can be found
when you click Advanced Settings, after you select clone preset (Figure 11-17), which
includes:

* Background Copy: 50

* Incremental: No

¢ Auto Delete after completion: Yes
¢ Cleaning Rate: 50

| Clone: Creates an exact replica of the source volume I
New FlashCopy Ma. on a target wolume, The copy can be changed without | Step I of 4
impacting the ariginal volume.

Select a Preset

- - 4

g el "3

e N e 1 E

C

e {E’} e
Snapshot Clore Egclun

w ddvanced Settings

Background Copy Rate:
Slowar (0) Fastay (100)

Incremental

./ Delete mapping after completion

Cleaning Rate:

Slowar [0) Fastar (100)

MNext = Cancel

Figure 11-17 Default settings for the clone preset
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It is the same with backup preset, and the default settings of backup preset are found
when you click Advanced Settings, after you select the backup preset (Figure 11-18),
which includes:

Background Copy: 50
Incremental: Yes

Auto Delete after completion: No
Cleaning Rate: 50

Backup: Creates a FlashCopy mapping that can be
. 1 used to recover data or abjects if the system
New FlashCopy Mapping experiences data loss, These baclkups can be copied
| rmultiple times from source and target volumes.,

Select a Preset

45_.\~

Select a Preset

lllt

Snapshot Clone

« Advanced Settings

Background Copy Rate:
Slawar (0) Fastar (100

. Incremental

Delete mapping after completion

Cleaning Rate:

Showar (0] Fastar (100)

Next = Cancel

Figure 11-18 Default settings for the backup preset

Change the settings of the FlashCopy mapping according to your requirements and
click Next.
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b. In the next step, you could add your FlashCopy mapping to a consistency group
(Figure 11-19). If the consistency group is not ready, the FlashCopy mapping can be
added to the consistency group afterward. Click Next to continue.

MNew FlashCopy Mapping

Do you want to add the FlashCopy mappings to a
consistency group?

Mo, do not add the mappings to a consistency group,

¥Yes, add the mappings to a consistency group.

= Back Mext @ Cancel

Figure 11-19 Add FlashCopy mapping to a consistency group

c. You may choose from which storage pool you want to create your volume. As shown in
Figure 11-20, you can select the same storage pool that is used by the source volume.
Click Next to continue.

Newvy FlashCopy Mapping

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:

< Back Mext :{b Cancel

Figure 11-20 Choose use the same storage pool with the source volume
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d. You can also specify some other storage pool for your new volume (Figure 11-21).
Click Next to continue.

Mew FlashCopy Mapping Step 3 of 4

Select the storage pool that is used to automatically create new targets:

Use the same storage pool that is used by the source volume.

2 Use the following storage pool:

'y -
Narme dils TEE Lapak dpdl
DS3524 24 omiine (@ 28GE 200 GB
rutti_tier_pool 27| oniine [% [E| 433 GH 306.0 GB
|' < Back | | Mext = | | Cancel

Figure 11-21 Choose another storage pool to create the volume
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e. You are prompted to select how you want to manage volume capacity. Create a
generic volume is your default choice. If you select a thin-provisioned volume, you get
additional options (Figure 11-22).

New FlashCopy Mapping

How do you want the volumes to manage capacity?

s

Use Thin Provisioning

Real Capacity
o % of Wirtual Capacity

< Automatically Expand

Warning Threshold

Create a generic volume

Inherit properties from source volume

< Back Finish Zancel

Figure 11-22 Create a thin provisioned target volume

If you chose the clone or backup preset at the beginning of this wizard, Create a
generic volume is your default choice (Figure 11-23).

Mew FlashCopy Mapping

How do you want the volumes to manage capacity?

Use Thin Provisioning

Create a generic volume

Inherit properties from source volume

< Back Finish@ Zancel

Figure 11-23 The default choice when creating a FlashCopy mapping
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f. Click Finish when you make your decision, and the FlashCopy mapping is created on
your volume with a new target (Figure 11-24). The status of the newly created
FlashCopy mapping is Idle; it could be started, as described in “Starting a FlashCopy
mapping” on page 405.

IBM Storwize Y7000

ITSO-Storwize-¥7000-2 = Copy Services > FlashCopy ~

i= Actions ¥

) ESXi1_voln1 100.0 GB
“' ESXi1_vol01_01 Copied
ESXi1_volt1_01 100.0 GB
L‘! FC_Test_Full 10068
) FC_Test SRC 10.0 GB
FC_Test_SRC_01 Idle %
@ FC_Test_SRC_01 10.0GB
FC_Test_Thin 10.0GB
@ hyperv_test 5.0GB
) ITS0_Test1 6.0 GB
ITSO_Test!_01 & Copying
m ITS0_Test1_01 £.0GH
ITSO_Test1_Mirror01 6.0GH
|_:’ ITS0_Test2 11.0GB
- TKLMFS 200GH
f-...

Figure 11-24 New FlashCopy mapping has been created with a new target
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» In the Advanced FlashCopy menu, if you already have candidate target volumes, select
Use existing target volumes (Figure 11-25).

IBM Storwize Y7000

ITSO-Storwize-¥7000-2 > Copy Services > FlashCopy =

[ IS Actions ¥

Yolume Hame atus Progress apac] roup
o ES¥i1_vold 100.0 B
ESXi1_vol01_01 Copied T
ESXi1_vold1_01 100.0GB
L‘! FC_Test_Full 10.0GE
) FC_Test_SRC 100 GB
i3 Mew Snapshot
FC_Test_SRC_01 0GE
@ FC_Test_Thin &'New Clone 0GE
_ hypery_test B New Backup 0GR
@ ) ITSO_Test1 4% pdvanced FlashCopy... 4 ﬁ Create new target volumes
ITSO_Test1_01 e Copying 6}'6 Show Dependent Mappings |3 Use existing target valumes|
ITSO_Test1_M ¢ Delete 0GE
ITSO_Test1_Mirror01 — 0GE
Properties
ITSO_Test2  0GE
‘ :’ TKELM FS 200GE
-
>3

Figure 11-25 Create FlashCopy mapping using existing target volume

a. You need to choose the target volume for the source volume you selected. Select the
target volume in the drop-down menu in the right pane of the window and click Add
(Figure 11-26).

New FlashCopy Mapping Step I of 3

Select the source and target volumes for the FlashCopy mapping,

Source Volume Target Yolume
FZ_Test_SRC —_— FC_Test Full
Capacity: 10.0 GB | add.
Mext = | Cancel |

Figure 11-26 Select the target volume
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b. After you click Add, the FlashCopy mapping is listed (Figure 11-27). 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.

Mew FlashCopy Mapping Step I of 3

Select the source and target volumes for the FlashCopy mapping.

Source Yolume Target Yolume

| =) —

&dd

FC_Test SRC = FC_Test Full #

|. Mext ‘*‘qﬂ\_"‘) | Cancel |

Figure 11-27 Add FlashCopy mapping

c. Select the preset and adjust the settings (Figure 11-28). Make sure that the settings
meet your requirements, and click Next.

Mew FlashCnny Manninn ) Step 2 of 3
I

Snapshot: Create a copy-on-write point-in-time copy, |
Sediect a Preset )

i i

Srnapshot Clone Backup

+ advanced Settings

Background Copy Rate: Mo Backgroond Copp

Slawear (0) Fastar (100)

A Incremental

Delete mapping after completion

Cleaning Rate:

Shower (0) Fastar (100)

| = Back | | Mext = | | Cancel |

Figure 11-28 Select a preset and make your adjustments
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d. Now you can add the FlashCopy mapping to a consistency group (Figure 11-29). Click
Finish and the FlashCopy mapping is created with the status of Idle.

Mew FlashCopy Mapping

Step T of 3

consistency group?

Do you want to add the FlashCopy mappings to a

Mo, do not add the mappings to a consistency group,

2 Yes, add the mappings to a cansistency group.

FC_Test_CiG

|. < Back | | Fi”iSh,Jﬂv] |
. |1 | .

Cancel |

Figure 11-29 Select a consistency group to add the FlashCopy mapping to

You can also create the FlashCopy mappings in the FlashCopy Mapping window by
clicking New FlashCopy Mapping at the upper left, as shown in Figure 11-30.

IEM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Copy Services > FlashCopy Mappings ¥

“ﬁ Mew FlashCopy Mapping HMSE Actions =

5 p
femapi @ Copying ITS0_Test1 TS0_Test1_01

femapt Copied ESXi1_vol01 ESXi1_vol1_01
fomapz Il FC_Test_SRC FC_Test_SRC_0M
fomaps Il FC_Test_SRC FC_Test_Full

FC_Test_CG

Figure 11-30 Create a FlashCopy mapping in the FlashCopy Mappings window

A wizard opens to guide you through the creation of a FlashCopy mapping, and the steps
are the same as creating an advanced FlashCopy mapping using existing target volumes

in the FlashCopy window.
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Starting a FlashCopy mapping

Most of the actions of FlashCopy mapping can be taken both in the FlashCopy window or the
FlashCopy Mapping window. For the actions available in both windows, we show, in the
following sections, the steps in the FlashCopy window, although the steps would be the same
if you were to use the FlashCopy Mapping window.

You can start the mapping by selecting the FlashCopy target volume in the FlashCopy
window and selecting the Start option from the Actions drop-down menu (Figure 11-31). The
status of the FlashCopy mapping changes from Idle to Copying.

IBM Storwize ¥7000

ITSO-Storwize-¥Y7000-2 > Copy Services > FlashCopy ¥
[ i actions ¥
Yolurme Name datus Progress dapdc roup
= ESXi1_vol01 100.0 GB

ESXi1_vol01_01 Copied
* ESXi1_vol01_01 100.0 GB
- FC_Test_Full 1000 GB
L"! ) FC_Test_SRC 1000 GB

FC_Test_SRC_D1 7 1die -
@ FC_Test_Full dle B+ Move to Consistency Group
- FC_Test_SRC_01 Rermove from Consistency Group
i&l FC_Test_Thin [ start ‘{T)

hyperv_test y Stop

@ o ITSO_ _Test1 I rename Target Wolume

ITSO_Test1_01 @ copying ¢ Delete Mapping
" LSO eS0T ﬁ-?-ﬁ Show Dependent Mappings

ITSO_Test1_Mirrori1
&- Edit Properties
s ITSO_Test2

@ TELM FS 200 GE

Figure 11-31 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 the Stop option from the Actions drop-down menu

(Figure 11-32). After the stopping process completes, the status of the FlashCopy mapping is
changed to Stopped.
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Figure 11-32 Stopping a FlashCopy mapping

Renaming the target volume

If the FlashCopy target volumes were created automatically by IBM Storwize V7000 storage
system, the name of the target volumes is the source volume name plus a suffix containing

numbers. The name of the target volumes could be changed to be more meaningful in your
environment.
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To change the name of the target volume, select the FlashCopy target volume in the
FlashCopy window and click the Rename Target Volume option from the Actions
drop-down menu (Figure 11-33).
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Figure 11-33 Rename a target volume

Input your new name for the target volume (Figure 11-34). Click Rename to finish.

Rename Yolume

¥ifew Marne

FC_Test_SRC_01 |FC_Test_TGT_01| |

: Reset |EIZI Rename‘{rb[ Cancel |

Figure 11-34 Rename a target volume

Renaming a FlashCopy mapping

The FlashCopy mappings are created with names that begin with fcmap. The name of
FlashCopy mappings can be changed to be more meaningful to you.
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To change the name of a FlashCopy mapping, select the FlashCopy mapping in the
FlashCopy Mappings window and click the Rename Mapping option from the Actions
drop-down menu (Figure 11-35).
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Figure 11-35 Rename a FlashCopy mapping

You need to enter your new name for the FlashCopy mapping (Figure 11-36). Click Rename
to finish.

Rename FlashCopy Mapping

e w Narme

fcmap2 | FC_Test_Thin |

[[p Flenamerl].lj| Cancel |
' !

Figure 11-36 Enter a new name for the FlashCopy mapping
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Deleting a FlashCopy mapping

The FlashCopy mapping can be deleted by selecting the FlashCopy target volume in the
FlashCopy window and clicking the Delete Mapping option from the Actions drop-down
menu (Figure 11-37).
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Figure 11-37 Select Delete Mapping

FlashCopy Mapping state: If the FlashCopy mapping is in the Copying state, it must be
stopped before being deleted.
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You need to confirm your action to delete FlashCopy mappings in the window that opens
(Figure 11-38). Verify the number of FlashCopy mappings that you need to delete, and if you
want to delete the FlashCopy mappings while the data on the target volume is inconsistent

with the source volume, select the check box. Click Delete and your FlashCopy mapping is
removed.

Delete FlashCopy Mapping

vou selected 1 FlashZCopy mapping to delete, Yerify the FlashZopy
mapping to delete:

fecmaps (FC_Test ERC -» FC_Test Full)

Yerify the number of FlashCopy mappings that vou 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,

Zaé Delet% Zancel

Figure 11-38 Confirm the deletion of FlashCopy mappings

Deleting FlashCopy mapping: Deleting the FlashCopy mapping does not delete the
target volume. If you need to reclaim the storage space occupied by the target volume, you
need to delete the target volume manually.
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Showing dependent mapping

You can show the FlashCopy mapping dependency by selecting the FlashCopy source
volume in the FlashCopy window and clicking the Show Dependent Mappings option from

the Actions drop-down menu (Figure 11-39).
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Figure 11-39 Show Dependent Mappings menu

The FlashCopy mapping dependency tree opens (Figure 11-40).

Dependent Mappings

Targets:

- Ei:; FC Test SRC

q%i FC Test TGT 01 (3

| Close |E

Figure 11-40 FlashCopy mapping dependency
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Editing properties

The background copy rate and cleaning rate can be changed after the FlashCopy mapping
has been created by selecting the FlashCopy target volume in the FlashCopy window and
clicking the Edit Properties option from the Actions drop-down menu (Figure 11-41).
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Figure 11-41 Edit Properties menu

You can then modify the value of the background copy rate and cleaning rate by moving the
pointers on the bars (Figure 11-42). Click Save to save changes.

Edit FlashCopy Mapping

Background Copy Rate:

—1
| | | |

Slowar () QIF_"') Faskayr (100)

Cleaning Rate:

i

Slowear (0] Faskay (100

| Save | | Zancel |

Figure 11-42 Change the copy rate
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Managing a FlashCopy consistency group

FlashCopy consistency groups can be managed by clicking the Consistency Groups menu
under the Copy Services function icon (Figure 11-43).
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Figure 11-43 Access to the Consistency Groups window
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The Consistency Groups window (Figure 11-44) is where you can manage both consistency
groups and FlashCopy mappings.

ITSO-Storwize-¥7000-2 > Copy Services > Consistency Groups ¥

“'%New Consistency Groupl_“J,.,]EE Actions ¥
o

) f

“ FC_Test_BGC_01 @& Copying FC_Test_SRC FC_Test_TGT_01
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@ _{“~ 1 DB2_FC_RCG Empty
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Figure 11-44 Consistency Groups window

In the left pane of the Consistency Groups window, you can list the consistency groups 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.

In the lower pane of the Consistency Groups window, you can discover the properties of a
consistency group and the FlashCopy mappings in it. You can also take actions on any
consistency groups and FlashCopy mappings within the Consistency Groups window, as
allowed by their state. All the actions allowed for the FlashCopy mapping are described in
11.1.5, “Managing FlashCopy mapping” on page 393.

Creating a FlashCopy consistency group

To create a FlashCopy consistency group, click New Consistency Group at the top of the
Consistency Groups window (Figure 11-44).
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You are prompted to enter the name of the new consistency group (Figure 11-45). Following
your naming conventions, enter the name of the new consistency group in the box and
click Create.

New Consistency Group

Consistency Group Mame: | ITEO_FZ_CG |

|.% Create . | Cancel |
. 1 J

Figure 11-45 Enter the name for the consistency group

After the creation process completes, you find a new consistency group in the left pane of the
Consistency Groups window. Select the new consistency group, and you see more detailed
information about this consistency group in the right pane (Figure 11-46).
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Figure 11-46 New consistency group

You can rename the consistency group by clicking the name of the consistency group in the
main pane and enter 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. You can
add FlashCopy mappings to a consistency group by selecting them and clicking the Move to
Consistency Group option form the Actions drop-down menu (Figure 11-47). Selections of
a range are performed by highlighting a mapping, pressing and holding the Shift key, and
clicking 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 11-47 Select the FlashCopy mappings to add to a consistency group

You are prompted to specify which consistency group you want to move the FlashCopy
mapping into (Figure 11-48). Click Move to Consistency Group to continue.

Move FlashCopy Mapping to Consistency Group

Select the FlashCopy consistency group to which to move FlashZopy mapping FC_Test_BGC_01.

Cansistency Group | ITSO_FC_CG

B+ Move to Consistency Grnupvl“b[ Cancel |

Figure 11-48 Select consistency group

After the action completes, you find that the FlashCopy mappings you selected have been
removed from the Not In a Group list of the consistency group you chose.
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Starting a consistency group
To start a consistency group, click Start from the Actions drop-down menu (Figure 11-49).
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Figure 11-49 Start a consistency group
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After you start the consistency group, all the FlashCopy mappings in the consistency group
are started. The state of the FlashCopy changes to Copying (Figure 11-50).
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Figure 11-50 Consistency group start completes
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Stopping a consistency group

The consistency group can be stopped by selecting Stop from the Actions drop-down
window (Figure 11-51).
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Figure 11-51 Stop a consistency group
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After the stop process completes, the FlashCopy mappings in the consistency group are in
the Stopped state, and a red “X” icon appears on the function icon of this consistency group
to indicate an alert (Figure 11-52).
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Figure 11-52 Consistency group stop completes

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

The FlashCopy mappings can be removed from a consistency group by selecting the
FlashCopy mappings and clicking Remove from Consistency Group from the Actions
drop-down menu of the FlashCopy mapping (Figure 11-53).
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Figure 11-53 Remove from consistency group

The FlashCopy mappings are returned to the Not in a Group list after being removed from the
consistency group.
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Deleting a consistency group

A consistency group can be deleted by clicking Delete from the Actions drop-down menu
(Figure 11-54).
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Figure 11-54 Delete a consistency group

11.2 Volume mirroring and migration options

422

Volume mirroring is a simple RAID 1 like function that is designed to allow a volume to remain
online even when the storage pool backing it becomes inaccessible. This function is designed
to protect the volume from storage infrastructure failures by providing seamless mirroring
between storage pools.

This function is provided by a specific volume mirroring function in the 1/O stack, and cannot
be manipulated like a FlashCopy or other types of copy volumes. This feature does, however,
provide migration functionality, which can be obtained by splitting the mirrored copy from the
source or using the migrate to command. This feature does not control back-end storage
mirror or replication.

With this feature, host IO completes when both copies are written. Before Version 6.3.0, this
feature would take a copy offline when it had an 1/O timeout, and then resynchronize with the
online copy after it recovered. With Version 6.3.0, this feature has been enhanced with a
tunable latency tolerance. This feature is designed to provide an option to give preference to
losing the redundancy between the two copies. This tunable timeout value is either Latency
or Redundancy.

The Latency tuning option (set by running svctask chvdisk -mirrowritepriority latency)
is the default and was the behavior found in releases before Version 6.3.0, and prioritizes
host I/O latency. This setting produces a preference to host I/O over availability.
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However, you might need to give preference to Redundancy when availability is more
important than I/O response time. To accomplish this task, run svctask chvdisk
-mirrowritepriority redundancy.

Regardless of which option you choose, volume mirroring can provide extra protection for
your environment.

Regarding migration, there are several options available:

» Export to Image mode: This option allows you to move storage from managed mode to
image mode, which is useful if you are using the SAN Volume Controller as a migration
device. For example, vendor A’s product cannot communicate with vendor B’s product,
but you need to migrate existing data from vendor A to vendor B. Using Export to image
mode allows you to migrate data using Copy Services functions and then return control to
the native array, while maintaining access to the hosts.

» Import to Image mode: This option allows you to import an existing storage MDisk or LUN
with existing data, from an external storage system without putting metadata on it, so the
existing data remains intact. After they are imported, all copy services functions maybe
used to migrate the storage to other locations, while the data remains accessible to your
hosts.

» Volume migration using Volume Mirroring then Split into New Volume: This option allows
you to use the RAID 1 functionality to create two copies of data that initially have a set
relationship (one primary and one secondary) but then break the relationship (both
primary and no relationship) and make them independent copies of data. You can use this
mode to migrate data between storage pools and devices. You might use this option if you
want to move volumes to multiple different storage pools. You can only mirror one volume
at a time.

» Volume migration using Move to Another Pool: This option allows any volume to be
moved between storage pools without interruption to host access. This option is effectively
a quicker version of clicking Volume Mirroring — Split into New Volume. You might use
this option if you want to move volumes in a single step or do not already have a volume
mirror copy.

Migration methods: While the migration methods listed do not distribute access, you
need to take a brief outage to install the host drivers for your SAN Volume Controller. See
IBM System Storage SAN Volume Controller Host Attachment User’s Guide, SC26-7905
for more details. Make sure to consult the revision of the document that applies for your
SAN Volume Controller.
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11.2.1 Managing Volume Mirror and migration with the GUI

To make a volume mirror using the GUI, you need to click Add Mirrored Copy from the
Volume Copy Actions menu (Figure 11-55).
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Figure 11-55 Add Volume Mirrored Copy
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After you complete this action, you can specify the type of volume mirror, that is, generic or
thin provisioned, and select the storage pool to use for the copy (Figure 11-56). Make sure
that you select a storage pool with sufficient space and similar performance characteristics,
and then click Add Copy.

Add Yolume Copy - Yolume_Mirror_Source {External Pooll)

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.

Yolume Type

Generic Thin Provisioned

select a Pool

External_Poall 2| Cnline |3 3465 GB 354.0 GB
Internal_Poal 2 online [E 5.0TB 5178

|- Add Copy - | Cancel |

Figure 11-56 Confirm Volume Mirror type and storage pool to use for the mirror
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After you create your mirror, you can view the distribution of extents (Figure 11-57) or you can

view the mirroring progress percentage by using Running Tasks (Figure 11-58).
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Figure 11-57 The distribution of extents for primary and mirror copy of a volume

1 Yolume Synchronization

8, | Fitter..

(2% |

Waolume _Mirror_Source, copy 1

Hame Progress

Lo

Figure 11-58 Progress of a mirror copy creation as viewed by using Running Tasks
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Extent distribution: Extent distribution for the mirror copy is automatically balanced as
well as possible within the storage pool selected.

After the copy completes, you have the option of splitting either copy of the mirror into a new
stand-alone volume (Figure 11-59).
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Figure 11-59 Selection of Split into New Volume

After you click Split into New Volume on either Copy0 or Copy1, you can specify a new
volume name and confirm the split (Figure 11-60).

Split Yolume Copy

Ensure that both copies have been fully synchronized befare the
volume copies are split, & new volume is created from the selected
volume copy,

¥olume Name {optional): | My_New_Standaane_CDp}rH

|<E Split Wolume Copy . | Cancel |
. () )

Figure 11-60 Confirmation of volume mirror split
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After providing a new volume name (optional) and confirming the split, you can see the
results in Figure 11-61.
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Figure 11-61 Results of volume mirror split

Splitting volume copies: When you split a volume copy, the view returns to the pool in
which it was created, not where the primary copy existed.
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If you want to migrate your volumes to another storage pool in one step instead of two, you
can use the Migrate to Another Pool option (Figure 11-62).
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Figure 11-62 Using the Migrate to Another Pool option

Migration limitation: You cannot migrate more than one volume at a time. For this
reason, Copy Services functions are more expedient, if available.
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If the volume has only one copy, a storage pool selection window opens. If it has two, the
same window with a slight variation that allows you to choose the copy to migrate opens
(Figure 11-63).

Migrate Yolume Copy

You selected to migrate the volume Yolume__Mirror_Source, 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 Yolume Copy
llcopy 0 (Internal_Pooll) | - |
Copy 0 {Internal_Pooll)

Copy 1 {Internal_Pooll} {b_

d 0 o

External_Pooll 2] nline (= 1005 GB 256.0 GA

Internal_Paal1 Online (@ 507B 517H

S Migrate | Cancel |

Figure 11-63 Selecting the destination storage pool of a mirrored volume

The selection you are presented within Figure 11-63 denotes the current pool of each volume
copy, so you can better determine which storage pool to use.

Finally, we explore the image mode import and image mode export. Both of these methods
allow you to use all copy services functions on storage that contains pre-existing data.
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To import pre-existing storage, click Pools — MDisks by Pool — Not in a Pool. Select the
storage you want to import and right-click it. The menu shown in Figure 11-64 opens.
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Figure 11-64 Import in image mode option

When you select Import, a window opens that allows you to import as a generic volume or
use thin-provisioning, and disable the cache if you so choose (Figure 11-65).

Import Wizard

Step I of 2

lse thin-provisioning

o Import as a generic volume

.- Enable Caching

You have selected to import mdisk3 to an image-mode volume,

How do you want the volume to manage capacity?

|. Mext :;l]-,l,) [ Cancel I
) 1

Figure 11-65 Import wizard
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After clicking Next, you can select an existing storage pool in which to place the imported
volume. If you do not make a selection, the volume is imported into a default pool
(Figure 11-66).
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Figure 11-66 Sample of default migration pool for image mode

To perform an export of a volume, it must be in managed mode, not image mode. Select the
volume, right-click it, and click Export to Image Mode (Figure 11-67).

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Pools > VYolumes by Pool =
Pool Filter LR
( \ External_Pool1
External_Pooll -
ﬂ 3 Volume copies online
165.3 GB Used / 256.0 2 MDisks, 3 Yolume copies
“ == ] ) Easy Tier Inactive
a Internal_Pooll
it 12 Volume copies Fr—
LA! 182.3 GB Used / 5.1 TB 3 mew volume 3= Actions ~
— Hame status Capacity [0
@ @ MigrationPool_256 ) ESX_VMFS1 Orline 250 GB BO0S0TEE02E30014CH
1 Volume copy * Onli
~ 119.8 GB Used / 128.0 GB Copy I rlire 250 GB BO0S07E30283001AC5
L = Copy 1 Oning 25.0GB BO0S07680283001ACH
) ESX_VMFS2 online (@ 1000GB BODSO7EGO2E3001ACH
w Copy 0* Online (F 100.0GB 0057680253001 ACH
Copy 1 online [F 100.0 6B G00507EE0283001 ACH
o ‘2!  Volume_Mirror_Source 2 Oriine G300 A
l“’ _ HE| Map to Host
Copy 0* Qnline 53001 ACH
) ) Unmap &ll Hosts
., Copy 1 Orline 5300148
A2 view Mapped Hosts
- 17 Rename
ﬁ (g5 Shrink
@Expand
S Migrate to Another Poal
@Expor‘t to Image Mode’_\[b
# Delete
Properties

Figure 11-67 Export to image mode option
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You can export only one volume or copy at a time, and you need to select a storage pool for
the volume when you export it (Figure 11-68).

i Export to Image Mode Step 2 of 2 |
|
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_I;ig_:}ure 1 _1 :68 Selectﬁb/ io export managed mode to image mode

When you click Finish, you have exported the volume or copy to image mode.

11.3 Remote Copy

In this section, we describe how the Remote Copy function works in IBM Storwize V7000. We
also provide the implementation steps, using the GUI, for Remote Copy configuration and
management.

Remote Copy consists of three methods for copying: Metro Mirror, Global Mirror, and Global
Mirror with Change Volumes. Metro Mirror is designed for metropolitan distances with a
synchronous copy requirement. Global Mirror is designed for longer distances without
requiring the hosts to wait for the full round-trip delay of the long-distance link through
asynchronous methodology. Starting with Version 6.3.0, Global Mirror with Change Volumes
is an added piece of functionality for Global Mirror designed to attain consistency on
lower-quality network links.

Metro Mirror and Global Mirror are IBM branded terms for the functions Synchronous Remote
Copy and Asynchronous Remote Copy. Throughout this book, the term “Remote Copy” is
used to refer to both functions where the text applies to each term equally.

11.3.1 Remote Copy concepts

In this section, we describe Remote Copy concepts.

Partnership

When creating a partnership, we connect two separate IBM Storwize V7000 systems or an
IBM SAN Volume Controller and an IBM Storwize V7000, which are separated by distance,
but this distance is not required. After the partnership creation has been configured on both
systems, further communication between the node canisters in each of the storage systems
is established and maintained by the SAN network. All inter-cluster communication goes
through the Fibre Channel network. Partnership must be defined on both IBM Storwize V7000
or on the IBM Storwize V7000 and then IBM SAN Volume Controller systems to make the
partnership fully functional.
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Interconnection: Interconnects between IBM Storwize V7000 and IBM SAN Volume
Controller is new for Version 6.3.0. Both devices must be at that level, and the IBM
Storwize V7000 must set the replication layer using the svctask chsystem -layer
replication limitations described in “Introduction to layers”.

Introduction to layers

Version 6.3.0 introduces a new concept called /ayers for the IBM Storwize V7000. Layers
determine how the V7000 interacts with the IBM SAN Volume Controller. Currently there are
two layers: replication and storage.

The replication layer is used when you want to use the IBM Storwize V7000 with one or more
SAN Volume Controllers as a Remote Copy partner. The storage layer is the default mode of
operation for the IBM Storwize V7000, and is used when you want to use the IBM Storwize
V7000 to present storage to an SAN Volume Controller.

The layer for the IBM Storwize V7000 can be switched by running svctask chsystem -layer
replication. Generally, switch the layer while your IBM Storwize V7000 system is not in
production. This situation prevents potential disruptions, as layer changes are not I/0
tolerant.

Figure 11-69 shows the effect of layers on SAN Volume Controller and V7000 partnerships.

Partnerzhip Partnerzhip

Replication layer

Storage layer

Yolumes presented to 5WC

“

Figure 11-69 The relationship of layers and SAN Volume Controller and Storwize V7000 partnerships

The replication layer allows an IBM Storwize V7000 system to be a Remote Copy partner with
an SAN Volume Controller, while the storage layer allows an IBM Storwize V7000 system to

function as back-end storage for an SAN Volume Controller. An IBM Storwize V7000 system
cannot be in both layers at once.

Limitations on the SAN Volume Controller and Storwize V7000
partnership

With Version 6.3.0, SAN Volume Controller and IBM Storwize V7000 systems can be
partners in a Remote Copy partnership. There are however, a few limitations:

» The layer for the V7000 must be set to replication. The default is storage.

» If any other SAN Volume Controller or IBM Storwize V7000 ports are visible on the SAN,
aside from the ones on the cluster where you are making changes, you cannot change
the layer.
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» If any host object is defined to an SAN Volume Controller or IBM Storwize V7000 system,
you cannot change the layer.

» If any MDisks from an IBM Storwize V7000 other than the one you are making the layer
change on are visible, you cannot change the layer.

» If any cluster partnership is defined, you cannot change the layer.

Partnership topologies
A partnership between up to four IBM Storwize V7000 systems are allowed.

Typical partnership topologies between multiple IBM Storwize V7000s are:
» Daisy-chain topology (Figure 11-70)

Figure 11-70 Daisy-chain topology for IBM Storwize V7000 Triangle topology

» Triangle topology (Figure 11-71)

Figure 11-71 Triangle topology for IBM Storwize V7000
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» Star topology (Figure 11-72)

Figure 11-72 Star topology for IBM Storwize V7000

» Full-meshed topology (Figure 11-73)

Figure 11-73 Full-meshed IBM Storwize V7000

Partnerships: These partnerships are valid for configurations with SAN Volume
Controllers and IBM Storwize V7000 systems, as long as the IBM Storwize V7000 systems
are using the replication layer.
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Partnership states
A partnership has the following states:

>

Partially Configured

Indicates that only one cluster partner is defined from a local or remote cluster to the
displayed cluster and is started. For the displayed cluster to be configured fully and to
complete the partnership, you must define the cluster partnership from the cluster that is
displayed to the corresponding local or remote cluster.

Fully Configured

Indicates that the partnership is defined on the local and remote clusters and is started.
Remote Not Present

Indicates that the remote cluster is not present for the partnership.

Partially Configured (Local Stopped)

Indicates that the local cluster is only defined to the remote cluster and the local cluster
is stopped.

Fully Configured (Local Stopped)

Indicates that a partnership is defined on both the local and remote clusters and the
remote cluster is present, but the local cluster is stopped.

Fully Configured (Remote Stopped)

Indicates that a partnership is defined on both the local and remote clusters and the
remote cluster is present, but the remote cluster is stopped.

Fully Configured (Local Excluded)

Indicates that a partnership is defined between a local and remote cluster; however, the
local cluster has been excluded. Usually this state occurs when the fabric link between the
two clusters has been compromised by too many fabric errors or slow response times of
the cluster partnership.

Fully Configured (Remote Excluded)

Indicates that a partnership is defined between a local and remote cluster; however, the
remote cluster has been excluded. Usually this state occurs when the fabric link between
the two clusters has been compromised by too many fabric errors or slow response times
of the cluster partnership.

Fully Configured (Remote Exceeded)

Indicates that a partnership is defined between a local and remote cluster and the remote
is available; however, the remote cluster exceeds the number of allowed clusters within a
cluster network. The maximum of four clusters can be defined in a network. If the number
of clusters exceeds that limit, the IBM Storwize V7000 system determines the inactive
cluster or clusters by sorting all the clusters by their unique identifier in numerical order.
The inactive cluster partner that is not in the top four of the cluster unique identifiers shows
Fully Configured (Remote Exceeded).

Remote Copy relationships
A Remote Copy relationship is a relationship between two individual volumes of the same
size. These volumes are called a master (source) volume and an auxiliary (target) volume.

Typically, the master volume contains the production copy of the data and is the volume that
the application normally accesses. The auxiliary volume typically contains a backup copy of
the data and is used for disaster recovery.
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The master and auxiliary volumes are defined when the relationship is created, and these
attributes never change. However, either volume can operate in the primary or secondary role
as necessary. The primary volume contains a valid copy of the application data and receives
updates from the host application, which is analogous to a source volume. The secondary
volume receives a copy of any updates to the primary volume, because these updates are all
transmitted across the mirror link. Therefore, the secondary volume is analogous to a
continuously updated target volume. When a relationship is created, the master volume is
assigned the role of primary volume and the auxiliary volume is assigned the role of
secondary volume. The initial copying direction is from master to auxiliary. When the
relationship is in a consistent state, you can reverse the copy direction.

The two volumes in a relationship must be the same size. The Remote Copy relationship can
be established on the volumes within one IBM Storwize V7000 storage system, which is
called an intra-cluster relationship. The relationship can also be established in different IBM
Storwize V7000 storage systems or between an IBM Storwize V7000 storage system and an
IBM SAN Volume Controller, which are called inter-cluster relationships.

Usage of Remote Copy target volumes as Remote Copy source volumes is not allowed. A
FlashCopy target volume can be used as Remote Copy source volume and also as a Remote
Copy target volume.

FlashCopy: Using target volumes as remote copy sources and target volumes for
FlashCopy requires Version 6.2.x or higher.

Metro Mirror

Metro Mirror is a type of Remote Copy that creates a synchronous copy of data from a master
volume to an auxiliary volume. With synchronous copies, host applications write to the master
volume, but do not receive confirmation that the write operation has completed until the data
is written to the auxiliary volume. This action ensures that both volumes have identical data
when the copy completes. After the initial copy completes, the Metro Mirror function maintains
a fully synchronized copy of the source data at the target site at all times.

Figure 11-74 shows how a write to the master volume is mirrored to the cache of the auxiliary
volume before an acknowledgement of the write is sent back to the host that issued the write.
This process ensures that the auxiliary is synchronized in real time, if it is needed in a
failover situation.

Host
(1) Write l T (4) Ack
< (3) Ack Write
Cache > Cache
— (2) Mirror Write
Master Auxiliary
volume . . . volume
Metro Mirror Relationship

Figure 11-74 Write on volume in a Metro Mirror relationship
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The Metro Mirror function supports copy operations between volumes that are separated by
distances up to 300 km. For disaster recovery purposes, Metro Mirror provides the simplest
way to maintain an identical copy on both the primary and secondary volumes. However, as
with all synchronous copies over remote distances, there can be a performance impact to
host applications. This performance impact is related to the distance between primary and
secondary volumes and, depending on application requirements, its use might be limited
based on the distance between sites.

Global Mirror

Global Mirror provides an asynchronous copy, which means that the secondary volume is not
an exact match of the primary volume at every point in time. The Global Mirror function
provides the same function as Metro Mirror Remote Copy without requiring the hosts to wait
for the full round-trip delay of the long-distance link; however, some delay can be seen on the
hosts in congested or overloaded environments. Make sure that you closely monitor and
understand your workload.

In asynchronous Remote Copy, which Global Mirror provides, write operations are completed
on the primary site and the write acknowledgement is sent to the host before it is received at
the secondary site. An update of this write operation is sent to the secondary site at a later
stage, which provides the capability to perform Remote Copy over distances exceeding the
limitations of synchronous Remote Copy.

The distance of Global Mirror replication is limited primarily by the latency of the WAN Link
provided. Global Mirror has a requirement of 80 ms round-trip-time for data sent to the remote
location. The propagation delay is roughly 8.2 ps per mile or 5 ps per kilometer for Fibre
Channel connections. Each device in the path adds addition delay of about 25 ps. Devices
that use software (such as some compression devices) add much more time. The time added
by software-assisted devices is highly variable and should be measured directly. Be sure to
include these times when planning your Global Mirror design.

You should also measure application performance based on the expected delays before
Global Mirror is fully implemented. The IBM Storwize V7000 storage system provides you
with an advanced feature of Global Mirror that permits you to test performance implications
before deploying Global Mirror and obtaining a long-distance link. This advanced feature is
enabled by modifying the IBM Storwize V7000 storage system parameters
gmintradelaysimulation and gminterdelaysimulation. These two parameters could be used
to simulate the write delay to the secondary volume. The delay simulation can be enabled
separately for each intra-cluster or inter-cluster Global Mirror. You can use this feature to test
an application before the full deployment of the Global Mirror feature. You can find more
information about how to enable the CLI feature in Appendix A, “CLI setup and SAN Boot” on
page 569.
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Figure 11-75 shows that a write operation to the master volume is acknowledged back to the
host issuing the write before the write operation is mirrored to the cache for the
auxiliary volume.

Host

(1) Write l T (2) Ack

Cache (3) Mirror Write > Cache

_—

Auxiliary

Master
volume

volume

Global Mirror Relationship

Figure 11-75 Global Mirror write sequence

The Global Mirror algorithms maintain a consistent image on the auxiliary volume at all times.
They achieve this consistent image by identifying sets of I/Os that are active concurrently at
the master, assigning an order to those sets, and applying those sets of I/Os in the assigned
order at the secondary.

In a failover scenario, where the secondary site needs to become the master source of data,
depending on the workload pattern and the bandwidth and distance between local and
remote site, certain updates might be missing at the secondary site. Therefore, any
applications that use this data must have an external mechanism for recovering the missing
updates and reapplying them, for example, a transaction log replay.

11.3.2 Global Mirror with Change Volumes
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Global Mirror within the IBM Storwize V7000 is designed to achieve an RPO as low as
possible, so that data is as up-to-date as possible. This capability places some strict
requirements on your infrastructure and in certain situations, with low network link quality or
congested or overloaded hosts, you maybe impacted by multiple 1920 (congestion) errors.
Congestion errors happen in three primary situations:

1. Congestion at the source site through the host or network

2. Congestion on the network link or network path

3. Congestion at the target site through the host or network

With Version 6.3.0, Global Mirror has new functionality that is designed to address a few
conditions that negatively affect some Global Mirror implementations:

» Estimation of bandwidth requirements tends to be complex.

» It is often difficult to guarantee the latency and bandwidth requirements can be met.
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» Congested hosts on either the source or target site can cause disruption.

» Congested network links can cause disruption with only intermittent peaks.

To address these issues, Change Volumes have been added as an option for Global Mirror
relationships. Change Volumes use the FlashCopy functionality, but cannot be manipulated
as FlashCopy volumes, as they are special purpose only. Change Volumes replicate
point-in-time images on a cycling period (the default is 300 seconds.) This situation means
that your change rate only needs to include the condition of the data at the point-in-time the
image was taken, instead of all the updates during the period. This situation can provide
significant reductions in replication volume.

Figure 11-76 shows a diagram of a basic Global Mirror relationship without Change Volumes.

Host ri

Global mirrar relationship
across long-distance link

--——-——--—--—--——.ﬁ

Figure 11-76 Global Mirror without Change Volumes

Figure 11-77 shows a diagram with the Change Volumes.

Host Ifd

Global rmirror relationship
across long-distance link

FlashCopy
mapping

Figure 11-77 Global Mirror with Change Volumes

With Change Volumes, a FlashCopy mapping exists between the primary volume and the
primary Change Volume. The mapping is updated during a cycling period (every 60 seconds
to one day.) The primary Change Volume is then replicated to the secondary Global Mirror
volume at the target site, which is then captured in another change volume on the target site.
This situation provides an always consistent image at the target site and protects your data
from being inconsistent during resynchronization.
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Take a closer look at how Change Volumes might reduce replication traffic.

Figure 11-78 shows a number of I/Os on the source volume and the same number on the
target volume, and in the same order. Assuming that this set is the same set of data being
updated over and over, then these updates are wasted network traffic and the I/O can be
completed much more efficiently (Figure 11-79).

Pre-6.3.0
Source V7000 Cluster —————— :' _ N Target V7000 Cluster
10 10 10 Communications Link 10 10 10
1 2 16 1 2 16

Figure 11-78 Global Mirror I/O replication without Change Volumes

In Figure 11-79, the same data is being updated repeatedly, so Change Volumes
demonstrate significant 10 transmission savings, because you only need to send 1/0O number
16, which was the last I/O before the cycling period.

6.3.0

Source V7000 Cluster —— 7 [ —

Target V7000 Cluster

10
1

10
2

10
16

Communications Link

10
16

Figure 11-79 Global Mirror I/O replication with Change Volumes

The cycling period can be adjusted by running chrcrelationship -cycleperiodseconds
<60-86400>. If a copy does not complete in the cycle period, the next cycle does not start until
the prior one has completed. It is for this reason that using Change Volumes gives you two
possibilities for RPO:

» If your replication completes in the cycling period, then your RPO is twice the
cycling period.

» If your replication does not complete within the cycling period, then your RPO is twice the
completion time. The next cycling period starts immediately after the prior one is finished.

Careful consideration should be put into balancing your business requirements with the
performance of Global Mirror with Change Volumes. Global Mirror with Change Volumes
increases the inter-cluster traffic for more frequent cycling periods, so going as short as
possible is not always the answer. In most cases, the default should meet your requirements
and perform reasonably well.
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Important: When using Global Mirror volumes with Change Volumes, make sure that you
remember to select the Change Volume on the auxiliary (target) site. Failure to do so
leaves you exposed during a resynchronization operation.

Important: The GUI for Version 6.3.0 automatically creates Change Volumes for you.
However, it is a limitation of this initial release that they are fully provisioned volumes. To
save space, you should create thin-provisioned volumes before and use the existing
volume option to select your change volumes.

Remote Copy consistency groups

A consistency group is a logical entity that groups copy relationships. By grouping the
relationships, you can ensure that these relationships are managed in unison and the data
within the group is in a consistent state. More information about the necessity of consistency
groups can be found in “FlashCopy consistency groups” on page 378.

Remote Copy commands can be issued to a Remote Copy consistency group, and therefore
simultaneously for all Metro Mirror relationships defined within that consistency group, or to a
single Metro Mirror relationship that is not part of a Metro Mirror consistency group.

Figure 11-80 shows the concept of Remote Copy consistency groups. Because the
RC_Relationships 1 and 2 are part of the consistency group, they can be handled as one
entity, while the stand-alone RC_Relationship 3 is handled separately.
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Figure 11-80 Remote Copy consistency group
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Remote Copy relationships can only belong to one consistency group, but they do not have to
belong to a consistency group. Relationships that are not part of a consistency group are
called stand-alone relationships. A consistency group can contain zero or more relationships.
All relationships in a consistency group must have matching primary and secondary clusters,
which are sometimes referred to as master and auxiliary clusters. All relationships in a
consistency group must also have the same copy direction and state.

Metro Mirror and Global Mirror relationships cannot belong to the same consistency group. A
copy type is automatically assigned to a consistency group when the first relationship is
added to the consistency group. After the consistency group is assigned a copy type, only
relationships of that copy type can be added to the consistency group.

Remote Copy and consistency group states

Stand-alone Remote Copy relationships and consistency groups share a common
configuration and state model. All of the relationships in a non-empty consistency group have
the same state as the consistency group.

These states apply to both the relationships and the consistency groups, except for the
Empty state, which is only for consistency groups:
» InconsistentStopped

The primary volumes are accessible for read and write 1/0O operations, but the secondary
volumes are not accessible for either one. A copy process must be started to make the
secondary volumes consistent.

» InconsistentCopying

The primary volumes are accessible for read and write 1/0O operations, but the secondary
volumes are not accessible for either one. This state indicates that a copy process is
ongoing from the primary to the secondary volume.

» ConsistentStopped

The secondary volumes contain a consistent image, but it might be out-of-date with
respect to the primary volumes. This state can occur when a relationship was in the
ConsistentSynchronized state and experiences an error that forces a freeze of the
consistency group or the Remote Copy relationship.

» ConsistentSynchronized

The primary volumes are accessible for read and write I/O operations. The secondary
volumes are accessible for read-only I/O operations.

» Idling

Both the primary volumes and the secondary volumes are operating in the primary role.
Consequently, the volumes are accessible for write I/O operations.

» IdlingDisconnected

The volumes in this half of the consistency group are all operating in the primary role and
can accept read or write 1/0 operations.

» InconsistentDisconnected

The volumes in this half of the consistency group are all operating in the secondary role
and cannot accept read or write 1/0 operations.
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»

ConsistentDisconnected

The volumes in this half of the consistency group are all operating in the secondary role
and can accept read 1/O operations but not write /0O operations.

Empty
The consistency group does not contain any relationships.

11.3.3 Remote Copy planning

Before you use Remote Copy, you need to plan for its usage.

General guidelines for Remote Copy
General guidelines for Remote Copy include the following items:

>

Partnerships between up to four IBM Storwize V7000 storage systems or IBM SAN
Volume Controller systems is allowed. The partnership must be defined on any partnered
IBM Storwize V7000 storage systems or IBM SAN Volume Controller systems to make it
fully functional.

The two volumes in a relationship must be the same size.

The Remote Copy relationship can be established on the volumes within one IBM
Storwize V7000 storage system or in different IBM Storwize V7000 storage systems.
When the two volumes are in the same cluster, they must be in the same 1/O group.

You can use Remote Copy target volumes as Remote Copy source volumes. A
FlashCopy target volume can be used as Remote Copy source volume, as of Version
6.2.0. There are additional restrictions outlined in Table 11-5 on page 447.

The Metro Mirror function supports copy operations between volumes that are separated
by distances up to 300 km.

One Remote Copy relationship can only belong to one consistency group.

All relationships in a consistency group must have matching primary and secondary
clusters, which are sometimes referred to as master and auxiliary clusters. All
relationships in a consistency group must also have the same copy direction and state.

Metro Mirror and Global Mirror relationships cannot belong to the same
consistency group.

To manage multiple Remote Copy relationships as one entity, relationships can be made
part of a Remote Copy consistency group, which ensures data consistency across
multiple Remote Copy relationships and provides ease of management.

An IBM Storwize V7000 storage system implements flexible resynchronization support,
enabling it to resynchronize volume pairs that have experienced write 1/0s to both disks
and to resynchronize only those regions that are known to have changed.

Global Mirror with Change Volumes should have Change Volumes defined for the master
and auxiliary volumes.
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Remote Copy configuration limits
Table 11-4 lists the Remote Copy configuration limits.

Table 11-4 Remote Copy configuration limits

relationships per I/O Group

Parameter Value
Number of Remote Copy 256
consistency groups per cluster

Number of Remote Copy 8,192
relationships per consistency

group

Number of Remote Copy 2,048

Total Remote Copy volume

capacity per 1/0O Group

1024 TB (This limit is the total capacity for all master and auxiliary
volumes in the I/O group.)

SAN planning for Remote Copy
Here are guidelines for planning for a SAN for Remote Copy.

Zoning recommendation

Node canister ports on each IBM Storwize V7000 must be able to communicate with each
other in order for the partnership creation to be performed. These ports must be visible to
each other on your SAN. Proper switch zoning is critical to facilitating

inter-cluster communication.

The SAN zoning recommendation is as follows:

» For each node canister, exactly two Fibre Channel ports should be zoned to exactly two
Fibre Channel ports from each node canister in the partner cluster.

» If dual-redundant inter-switch links (ISLs) are available, then the two ports from each node
should be split evenly between the two ISLs, that is, exactly one port from each node
canister should be zoned across each ISL. More details are available at the

following address:

http://www-01.1ibm.com/support/docview.wss?uid=ssg151003634&myns=s033&mynp=~fami]l

yind5329743&mync=E

» Additionally, all local zoning rules should be followed. A properly configured SAN fabric is
key to not only local SAN performance, but Remote Copy. You can learn more about
these rules at the following address:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp?topic=%2Fcom.ibm
.storwize.v7000.doc%2Fsvc_configrulessummary_02171530.htm]

Fabrics: When a local fabric and a remote fabric are connected together for Remote
Copy purposes, the ISL hop count between a local node and a remote node cannot

exceed seven.
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Remote Copy link requirements

The link requirements are valid for Metro Mirror and Global Mirror. Basically, there are two
link requirements:

» Round-trip latency

The total round-trip latency must be less than 80 ms, and less than 40 ms in each
direction. Latency simulations should be performed with your applications before putting
any network links in place to see if the applications perform at an acceptable level while
meeting the round-trip latency requirement.

» Bandwidth
The bandwidth must satisfy the following requirements:

— If you are not using Change Volumes: Be able to sustain peak write load for all
mirrored volumes and background copy traffic.

— If you are using Change Volumes with Global Mirror: Be able to sustain change rate of
Source Change Volumes and background copy traffic.

— Additional background copy rate (the best practice is 10% to 20% of maximum peak
load) for initial synchronization and resynchronization.

— Remote Copy internal communication at idle with or without Change Volumes is
approximately 2.6 Mbps. This amount is the minimum amount.

Redundancy: If the link between two sites is configured with redundancy so that it can
tolerate single failures, the link must be sized so that the bandwidth and latency
requirement can be met during single failure conditions.

Interaction between Remote Copy and FlashCopy
Table 11-5 lists which combinations of FlashCopy and Remote Copy are supported.

Table 11-5 FlashCopy and Remote Copy interaction

Component Remote Copy primary site Remote Copy secondary site

FlashCopy source Supported Supported.

When the FlashCopy
relationship is in the Preparing
and Prepared states, the cache
at the Remote Copy secondary
site operates in write-through
mode. This process adds
additional latency to the already
latent Remote Copy

relationship.
FlashCopy destination This combination is supported. | This combination is supported
It has several restrictions: with the restriction that the
» Issuing stop -force might | FlashCopy mapping cannot be
cause the Remote Copy copying, stopping, or
relationship to fully suspended. Otherwise, the
resynchronize. restrictions are the same as at
» The code level must be the Remote Copy primary site.

Version 6.2.x or higher.
» The I/O group must be
the same.
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If you are not using Global Mirror with Change Volumes, you can, for disaster recovery
purposes, use the FlashCopy feature to create a consistent copy of an image before you
restart a Global Mirror relationship.

When a consistent relationship is stopped, the relationship enters the consistent_stopped
state. While in this state, I/O operations at the primary site continue to run. However, updates
are not copied to the secondary site. When the relationship is restarted, the synchronization
process for new data is started. During this process, the relationship is in the
inconsistent_copying state. The secondary volume for the relationship cannot be used until
the copy process completes and the relationship returns to the consistent state. When this
situation occurs, start a FlashCopy operation for the secondary volume before you restart the
relationship. While the relationship is in the Copying state, the FlashCopy feature can provide
a consistent copy of the data. If the relationship does not reach the synchronized state, you
can use the FlashCopy target volume at the secondary site.

11.4 Troubleshooting Remote Copy

Remote Copy (Global Mirror and Metro Mirror) has two primary error codes: 1920 or 1720. A
1920 error is a congestion error. This error means that either the source, the link between
source and target, or the target were not able to keep up with the rate of demand. A 1720
error is a heartbeat or cluster partnership communication error. This error tends to be more
serious, as failing communication between your cluster partners involves some extended
diagnostic time.

11.4.1 1920 error

Let us focus first on the 1920 error. A 1920 error (event ID 050010) can have several triggers.
Official probable cause projections are:

» Primary 2145 cluster or SAN fabric problem (10%)
Primary 2145 cluster or SAN fabric configuration (10%)
Secondary 2145 cluster or SAN fabric problem (15%)
Secondary 2145 cluster or SAN fabric configuration (25%)
Inter-cluster link problem (15%)

Inter-cluster link configuration (25%)

vVvyyvyyvyy

In practice, the error that is most often overlooked is latency. Global Mirror has a
round-trip-time tolerance limit of 80 ms. A message sent from your source SAN Volume
Controller cluster to your target SAN Volume Controller Cluster and the accompanying
acknowledgement must have a total time of 80 ms or 40 ms each way (for Version 4.1.1.x
and later.)

Round-trip time: For Version 4.1.0.x and earlier, this limit was 68 ms or 34 ms one way
for Fibre Channel extenders, and for SAN routers it was 10 ms one way or 20 ms round
trip. Make sure to use the correct values for the correct versions!

The primary component of your round-trip time is the physical distance between sites. For
every 1000 km (621.36 miles), there is a 5 ms delay. This delay does not include the time
added by equipment in the path. Every device adds a varying amount of time, depending on
the device, but expect about 25 ps for pure hardware devices. For software-based functions
(such as compression implemented in software), the delay added tends to be much higher
(usually in the millisecond plus range.)
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Consider an example. Company A has a production site that is 1900 km distant from their
recovery site. Their network service provider uses a total of five devices to connect the two
sites. In addition to those devices, Company A employs a SAN Fibre Channel Router at each
site to provide FCIP to encapsulate the Fibre Channel traffic between sites. There are now
seven devices, and 1900 km of distance delay. All the devices add 200 ps of delay each way.
The distance adds 9.5 ms each way, for a total of 19 ms. Combined with the device latency,
that is 19.4 ms of physical latency at a minimum. This latency is under the 80 ms limit of
Global Mirror, but this number is the best case number. Link quality and bandwidth play a
significant role here. Your network provider likely guarantees a latency maximum on your
network link; be sure to stay below the Global Mirror RTT limit. You can easily double or triple
the expected physical latency with a lower quality or lower bandwidth network link. As a result
you are suddenly within range of exceeding the limit the moment a large flood of I/O happens
that exceeds the bandwidth capacity you have in place.

When you get a 1920 error, always check the latency first. Keep in mind that the FCIP routing
layer can introduce latency if it is not properly configured. If your network provider reports a
much lower latency, this report could be an indication of a problem at your FCIP Routing
layer. Most FCIP Routing devices have built-in tools to allow you to check the RTT. When
checking latency, remember that TCP/IP routing devices (including FCIP routers) report RTT
using standard 64-byte ping packets.

Figure 11-81 shows why the effective transit time should only be measured using packets
large enough to hold a Fibre Channel frame. This packet size is 2148 bytes (2112 bytes of
payload and 36 bytes of header) and you should allow some additional capacity to be safe, as
different switching vendors have optional features that might increase this size. After you
have verified your latency using the correct packet size, proceed with normal hardware
troubleshooting.

Packet Size |Link Size |Serialization Delay {Time Required to Send Data) |Unit
B4 [256 Kbps 2.0EHI3|microseconds
64[1.5 Mbps JAEHI2 |microseconds
G4[100 Mbps S AEHID|microseconds
64[155 Mbps 3.3EHI0|microseconds
B4 (622 Mbps §.2E-01|microseconds
G4[1 Ghps 5.1E-04|microseconds
64[10 Ghps 5.1E-05|microseconds
1500(256 Kbps 4 7EH14 |microseconds
150011.5 Mbps d.0EH)3|microgeconds
1500(100 Mbps 1.2EH2|microseconds
1500[155 Mbps 7 7EH]1 |microseconds
1500|622 Mhbps 1.9E+11 |[microseconds
1500(1 Gbhps 1.2EH)1 [microseconds
150010 Ghps 1.2EH0{microseconds
2145|256 Kbps 6.7EHl4 |microseconds
2148|1.5 Mbps 1.1E+H)4|microseconds
2145]100 Mbps 1.7EHI2[microseconds
2148|155 Mbps 11EH2{microseconds
2148|622 Mhbps 2.8EH]1 [microseconds
2148|1 Gbps 1.7EH]T [microsecaonds
214810 Ghps 1.7E-03|microseconds

Figure 11-81 The effect of packet size (in bytes) versus the link size
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Before you proceed, take a quick look at the second largest component of your
round-trip-time, that is, serialization delay. Serialization delay is the amount of time required
to move a packet of data of a specific size across a network link of a given bandwidth. This
delay is based on a simple concept: the time required to move a specific amount of data
decreases as the data transmission rate increases.

In Figure 11-81 on page 449, there are orders of magnitude of difference between the
different link bandwidths. It is easy to see how 1920 errors can arise when your bandwidth is
insufficient and why you should never use a TCP/IP ping to measure RTT for FCIP traffic.

Figure 11-81 on page 449 compares the amount of time in microseconds required to transmit
a packet across network links of varying bandwidth capacity. Three packet sizes are used:

» 64 bytes: The size of the common ping packet
» 1500 bytes: The size of the standard TCP/IP packet
» 2148 bytes: The size of a Fibre Channel frame

Remember that your path MTU affects the delay incurred in getting a packet from one
location to another, when it causes fragmentation or is too large and causes too many
retransmits when a packet is lost.

11.4.2 1720 error

450

The 1720 error (event ID 050020) is the other primary error code of Remote Copy. Because
the term “System Partnership” implies that all involved virtualization systems are partners,
they must be able to communicate with each other. When a partner on either side stops
communicating, you see a 1720 error appear in your error log. According to official
documentation, there are no likely field replaceable unit breakages or other causes.

In practice, the source of this error is most often a fabric problem or a problem the network
path between your partners. When you receive this error, if your fabric has more than 64 HBA
ports zoned, you should check your fabric configuration for zoning of more than one HBA port
for each node per I/O group. One port for each node per I/O group associated with the host is
the recommended zoning configuration for fabrics. For those fabrics with 64 or more host
ports, this recommendation becomes a rule. You must follow this zoning rule or the
configuration is technically unsupported.

Improper zoning leads to SAN congestion, which can inhibit remote link communication
intermittently. Checking the zero buffer credit timer through IBM Tivoli Storage Productivity
Center and comparing its value against your sample interval might reveal potential SAN
congestion. Anytime a zero buffer credit timer is above 2% of the total time of the sample
interval, it is likely to cause problems.

Next, always ask your network provider to check the status of the link. If the link is okay,
watch for repetition of this error. It is possible in a normal and functional network setup to
have occasional 1720 errors, but multiple occurrences point to a larger problem.

If you receive multiple 1720 errors, recheck your network connection and then check the IBM
Storwize V7000 partnership information to verify their status and settings. Perform diagnostic
tests for every piece of equipment in the path between the two systems. It often helps to have
a diagram showing the path of your replication from both logical and physical configuration
viewpoints.

If your investigation fails to resolve your Remote Copy problems, you should contact your
IBM support representative for a complete analysis.
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11.5 Managing Remote Copy using the GUI

The IBM Storwize V7000 storage system provides a separate function icon for copy service
management. There are two windows for managing Remote Copy, which are accessed
through the Copy Services function icon:

» Remote Copy
» Partnerships

As the name implies, these two windows are used to manage Remote Copy and
the partnership.

11.5.1 Managing cluster partnerships

The Partnership window is used to manage a partnership between clusters. To access the
Partnership window, click the Copy Services function icon and click Partnerships
(Figure 11-82).

IBM Storwize Y7000

ITSO-Storwize-¥7000-2 > Home > Overview ¥

“ | °= Suggested Tasks = |
= o 2

24 Internal ) 1 Fibre Channel
Drives i Fe Host
L@ e o=b =0 i
8 MDisks 3 Pools 16 Volumes

i x
w

0 iSCSI Hosts

3 External
Storage Svystems

Copy Senvices
————

FlazhCopy

Consistency Groups
FlazhCopy Mapping=
Remote Copy

[ Partnerships o
@ the ohjects that need to be configured. To learn more about each object, click the icon in the

s, e-Learning modules include a tutorial of the steps that are required to complete the task. To
conflgure these ohjects, E|ther select the associated task from Suggested Tasks or use the icons in the left navigation.

Figure 11-82 Partnership window
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Creating a partnership

No partnership is defined in our example (Figure 11-83), so you must create a partnership
between the IBM Storwize V7000 systems. Click New Partnership in the Partnership
window.

IBM Storwize ¥7000

¥Y7000-West > Copy Services > Partnerships ¥
Partnership Filter e,
Mo partnerships are defined.
&
[ Connectivity | ] [Lj 17 % |

Figure 11-83 Create a cluster partnership

If there is no partnership candidate, an error window opens (Figure 11-84).

Error

This system does not have any candidates,

Clossfr

Figure 11-84 No candidates are available to create a partnership
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Check the zoning and the system status and make sure that the clusters can “see” each
other. Then you can create your partnership by selecting the appropriate remote storage
system (Figure 11-85), and defining the available bandwidth between both systems.

Create Partnership

System
IT=O_SWCl1

Bandwidth {MBps)
=0

HE Create Cancel

Figure 11-85 Select the remote SAN Volume Controller or IBM Storwize V7000 storage system for a
new partnership

The bandwidth you need to input here is used by the background copy process between the
clusters in the partnership. To set the background copy bandwidth optimally, make sure that
you consider all three resources (the primary storage, the inter-cluster link bandwidth, and the
auxiliary storage) to avoid overloading them and affecting the foreground I/O latency.
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Click Create and the partnership definition is complete on the first IBM Storwize V7000
system. You can find the partnership listed in the left pane of the Partnership window, and if
you select the partnership, more information for this partnership is displayed on the right
(Figure 11-86).

IBM Storwize Y7000

ITSO-Storwize-¥7000-2 = Copy Services > Partnerships ~

Partnership Filter S | = [
(38 ow Parmershin | [ 1= ctions < |

ITSO_SVYC2
;ll Fully C_onﬁgured |TSD_SVC1

[ Partially Configured: Local
ITSO_S¥C1
| Partially Configured:
Local

Bandwidth: =o MBps

AT TT

Figure 11-86 Partially configured partnership

Complete the same steps on the second storage system that becomes a fully
configured partner.
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The Remote Copy partnership is now implemented between two IBM Storwize V7000
systems and both systems are ready for further configuration of Remote Copy relationships
(Figure 11-87).

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Copy Services > Partnerships ¥

. o
Partnership Filter : [ HE Mew Partnership l [ ‘= Actions ¥
ITSO_SV(C2
Fully Caonfigured
ITSO_SVC1
Fully Configured @

ITSO_S¥C1

Fully Configured

Bandwidth: so MBps

Celnshad

Figure 11-87 Fully configured partnership

You can also change the bandwidth setting for the partnership in the Partnerships window
(Figure 11-88). Click Apply Changes to confirm your modification.

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Copy Services > Partnerships

Partnership Filter L

(38w Paroraip | (12 actons =
ITSO_SvYC2
Fully Configurad

-
ITSO_SYC1
Fully Configured

ITSO_SVC1

Fully Configured

Bandwidth: | 100 MBps
SN Changes to the bandwidth setting are pending.
/
[ Apply Changes

CenHibad

Figure 11-88 Apply changes to the partnership bandwidth
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Stopping and starting a partnership

You can stop the partnership by clicking Stop Partnership from the Actions drop-down
menu (Figure 11-89). If you stop the partnership, the relationship using this partnership
is disconnected.

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 = Copy Services > Partnerships ~

Partnership Filter L3

(R Now Partrrehis | (1= actions =)
ITSO_SVC2
Fully Configured
ITSO_S¥C1
Fully Configured

. 4

Fully CLonfigured

Bandwidth: =g MBps

CenmEhad

Figure 11-89 Stop the partnership
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After you have stopped the partnership, your partnership is listed as Fully Configured:

Stopped (Figure 11-90).

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 = Copy Services > Partnerships ~
Part hip Filt L8 F :
(o ow Fareraiv | (=550 )
ITSO_SVC2
* Fully Configured ITSD—SVC1
“ Fa Fully Configured: Stopped
[ ITSO_S¥C1 {h_-') . .
L! Fully Configured: Stopped Bandwidth: |sp MBps
GE |
?’EP
Figure 11-90 Fully configured partnership in stopped state
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You can restart a stopped partnership by clicking Start Partnership from the Actions
drop-down menu (Figure 11-91).

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 = Copy Services > Partnerships ~

Partnership Filter LY
(RNow Farirorehis | (1= actons ~
ITSO_SVC2
Fully Configured
ITSO_S¥C1
A Fully Configured: Stopped

. 4

[b Start Par‘tnershipq{tl;L
3 Delete Partnership

Fully Configured: Stopped

Bandwidth: sp MBps

CoenmEad

Figure 11-91 Start partnership

The partnership returns to the fully configured status when it has been restarted.
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11.5.2 Deleting a partnership

You can delete a partnership by selecting Delete Partnership from the Actions drop-down
menu (Figure 11-92).

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Copy Services > Partnerships =

Partnership Filter LN —N- = |
(0 Wow Pariershis | (12 cions = |

;‘l ITSO_SVYC2 °Stop Partnership
Fully Cenfigured % Delete Par‘tnershipd’b

P \

Fully Configured
ITSO_SVC1 .
Fully Configured Bandwidth: | so MBps

. s

¢eDRcbad

Figure 11-92 Delete a partnership

Managing stand-alone Remote Copy relationships

A Remote Copy relationship can be defined between two volumes, where one is the master
(source) and the other one is the auxiliary (target) volume. Usage of Remote Copy auxiliary
volumes as Remote Copy master volumes is not allowed.
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Open the Remote Copy window to manage Remote Copy by clicking the Copy Services icon
and clicking Remote Copy (Figure 11-93).

IBM Storwize Y7000 ; Welcome

ITSO-Storwize-¥7000-2 > Home > Overview ¥

“ i~ Suggested Tasks «

e @ ¥

24 Internal 1 Fibre Channel

Drives Lﬁ, a a a @ Host

8 MDisks 3 Pools 18 Volumes
| Copy Services D 15CSI Hosts

&
@
all

The diagram represents all of the obhjects 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,

Figure 11-93 Open Remote Copy window

The Remote Copy window (Figure 11-94) is where you can manage Remote Copy
relationships and Remote Copy consistency groups.

IBEM Storwize Y7000

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥

4% Mew Consistency Group T New Relationship = Actions +
T e | T E T VO THTIE o | FECIseliaryy DI ITTIE o
(S} }fif)f Not in a Group %
GM_CV_Test_GC Inconszistent Stopped Gh_SRC GM_TGT
H DB2_RCCG Empty ITSO-Storwize-I/7000-2 — ITS0-Storwize- 1 7000-2

CoenRe6ad

Figure 11-94 Remote Copy window
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In the left pane of the Remote Copy window, there is a consistency group filter to list Remote
Copy consistency groups that meet your requirements. In the right pane of the Remote Copy
window, you can discover the properties of a consistency group and the Remote Copy
relationships in it. You can also take actions on the Remote Copy relationships and Remote
Copy consistency group. Click Not in a Group, and all the Remote Copy relationships that
are not in any Remote Copy consistency groups are displayed on the right.

Creating stand-alone Remote Copy relationships

To create a Remote Copy relationship, click New Relationship at the top of the Remote
Copy window (Figure 11-94 on page 460). A wizard opens and guides you through the
Remote Copy relationship creation process.

As shown in Figure 11-95, you need to set the Remote Copy relationship type first. Based on
your requirements, you can select Metro Mirror (synchronous replication) or Global Mirror
(asynchronous replication). Select the appropriate replication type and click Next.

New Relationship Step I of 5

Select the type of relationships that youw want to create,

__uj_;_ j Metro Mirror
h“‘d_'_"‘ J Global Mirror
:‘r 2 3 Global Mirror with Change Yolumes

Mext :E\[b Zancel

Figure 11-95 Select the appropriate Remote Copy type
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You need to select your Remote Copy auxiliary (target) storage system, the local system, or
the already defined second storage system as the Remote Copy partner. In our example
(Figure 11-96), choose another system to build an inter-cluster relationship. Click Next

to continue.

New Relationship

Where are the auziliary volumes located?

On this system

................................................................

IT=0_SWCE

< Baclk Mext :—{}_,.,} Cancel

Figure 11-96 Select Remote Copy partner

The Remote Copy master and auxiliary volume need to be specified. Both volumes must
have the same size. As shown in Figure 11-97, the system offers only appropriate auxiliary
candidates with the same volume size as the selected master volume. After you select the
volumes based on your requirement, click Add.

New Relationship

Select the master and auziliary volumes to use in the relationship,

Master Auxiliary

MM_SRC_D1 — - MM_TGT_01 - |

Add{b

Capacity: 10.0 GB

< Back Mext = Cancel

Figure 11-97 Select the master and auxiliary volume
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You can define multiple and independent relationships by clicking Add. You can remove a
relationship by clicking the red cross. In our example, create two independent Remote Copy
relationships (Figure 11-98).

Mew Relationship

Select the master and auziliary volumes to use in the relationship,

Master Auxiliary
- —
Add
MM_SRC_ 01 % MM_TGT 01 b4
MM_SRC_02 » MM_TGT 02 b4

<= Back Mext },,\[F_n} Cancel

Figure 11-98 Define multiple independent relationships

A window opens and asks if the volumes in the relationship are already synchronized. In most
situations, the data on the master volume and on the auxiliary volume are not identical, so
click No and click Next to enable an initial copy (Figure 11-99).

Mew Relationship

Are the volumes in this relationship already synchronized?

Mo, the volumes are not synchromzed.

<= Bacl Mesxt :—{b Cancel

Figure 11-99 Activate initial data copy
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If you select Yes, the volumes are already synchronized in this step, a warning message
opens (Figure 11-100). Make sure that the volumes are truly identical, and then click OK to
continue.

Warning

If the volurmes are not synchronized, data
corruption will occur in a recovery scenaria.

Figure 11-100 Warning message to make sure that the volumes are synchronized

You can choose to start the initial copying progress now, or wait to start it at a later time. In our
example, select Yes, start copying now and click Finish (Figure 11-101).

Mew Relationship Step 5 of 5

Do you want to start copying now?

Mo, do not start copying.

< Baclk Finish{}_,.,; Cancel

Figure 11-101 Choose if you want to start copying now or later
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After the Remote Copy relationships creation completes, two independent Remote Copy
relationships are defined and displayed in the Not in a Group list (Figure 11-102).

IBM Storwize Y7000

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥

% New Consistency Group T Mew Relationship = Actions ¥

Hame state Master Yolume AuEiliary volume
Q fff Notin a Group [}
GM_CV_Test_CG Inconsistent Stopped Gh_SRC GM_TGT
rerel2 Conzistent Synchronized Mh_SRC_01 M _TGT_01
rereld Consistent Synchronized Mh_SRC_02 bbd_TGT_02
«-ﬁ:’—?{a DB2_RCCG Empty ITEO-Stomize- /70002 — ITE0-Stonwize-

CoeRREGad

Figure 11-102 Remote Copy relationship create completes
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Optionally, you can monitor the ongoing initial synchronization in the Running Tasks status
indicator (Figure 11-103).

2 Remote-Copy operations

@, | Aitter...
System ITS0-Storswize-47000-2, volume bMh_SRC_01 — Syatem | iw
System IT20-Storwize-YT000-2, volume ikl SRC_ 02 — System | 'nﬁ"_u

| oK

Figure 11-103 Remote copy initialization progress through Running Tasks

Stopping a stand-alone Remote Copy relationship

The Remote Copy relationship can be stopped by selecting the relationship and clicking Stop
from the Actions drop-down menu (Figure 11-104).

IBEM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ~

4 New Consistency Group P9 New Relationship (S Actions =

Hame state Master Yolume An=iian volume
@ ‘ﬂ LI‘ f Notina Group
GM_CV_Test_CG Inconsistent Stopped Gh_SRC GM_TGT
rerel2 Consistent Synchronized A ERE O eTaT M
X . ﬁ Add to Consistency Group
rereld Consistent Synchronized T_02
. b start
: - DB2_RCCG Em SC-Storwize- 1/ 700
H = iy ° Stop ‘{b
&5 Switch
13 Rename

# Delete Relationship
Global Mirror Change Volumes

| Edit Properties

Cenme6ad

Figure 11-104 Stop Remote Copy relationship
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Allow secondary read/write access, if required, and click Stop Relationship (Figure 11-105).

Stop Remote-Copy Relationship

Do you want to allow read/write access to the
secondary volume when stopping remote-copy
relationship rorel2?

A Bllow secondary read/write access

|° Stop P‘Elati':'mhiprlb[ Cancel |

Figure 11-105 Option to allow secondary read/write access

After the stop completes, the state of the Remote Copy relationship is changed from
Consistent Synchronized to Idling (Figure 11-106). Read / write access to both volumes is
now allowed.

IBM Storwize ¥7000

k4
&

A

&

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥

[ 4% New Consistency Group T New Relationship  :Z Actions ¥
Hame State Master Yolurme Au=iliary Yolome
=) fff Notina Group
GM_CV_Test_CG Inconsistent Stopped Gh_SRC Gh_TGT
rcrel2 % ledlimgy MbA_SRC_01 Md_TGT_01
rereld Conzistert Synchronized b _SRC_02 hhd_TGT_02
H DB2_RCCG Ernpty ITSO-Stomize-VFO00-2 — ITSO-Storwize-

Figure 11-106 Remote Copy relationship stop completes
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Starting a stand-alone Remote Copy relationship

The Remote Copy relationship can be started by selecting the relationship and clicking Stop
from the Actions drop-down menu (Figure 11-107).

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥

I 4 Mew Consistency Group T New Relationship  :S Actions +

Name 511 Waster Yolurme A=iEan Yolurme

= fff Notina Group

* GM_CV_Test_CG Inconzistent Stopped Gh_SRC GM_TGT

- rcrel2 Idlimgy T b TGT_01
o Addta C ist ]
L‘! rereld Conzistent Synchronized ﬁ 0 Lonsistency Lroup TGT_02
i e b start Iy )
@ H DB2_RCCG Ernpty @ - L ITSO-Storwizer
op
~ @8 Switch

[Fr
iﬁl 17 Rename
# Delete Relationship
@ Global Mirror Change Wolumes
l’ Edit Properties
&
™

&

Figure 11-107 Start a Remote Copy relationship

When starting a Remote Copy relationship, the most important item is selecting the copy
direction. Both master and auxiliary volumes could be the primary. Make your decision based
on your requirements and click Start Relationship. In our example, choose the master
volume to be the primary (Figure 11-108).

Start Remote-Copy Relationship

Select the primary (source) volume for remote-copy
relationship rorel2:

o Master is primary

Auxiliary is primary

|- I+ Start Relationship . | Cancel |

Figure 11-108 Choose the copy direction
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Switching the direction of a stand-alone Remote Copy relationship

The copy direction of the Remote Copy relationship could be switched by selecting the
relationship and clicking Switch from the Actions drop-down menu (Figure 11-109).

ITSO-Storwize-¥7000-2 = Copy Services > Remote Copy *

4y Mew Consistency Group TP Mew Relationship  := Actions ¥
s T Add to Consistency Group : Luiliany

fﬁ_f‘l Not in a Group b start

“ @ stop
GM_CV_Test_CG
_CW_Test_» Inco Gla Switch Jl-n] GRM_TGT

- rerel2 Caor il Wit _TGT_01
L....! rerel3 Can T Rename hihd_T3T_02

- . # Delete Relationship

&g i i—i_d DB2_RCCG Em SO-Stomize-lF7000-2 — ITS0-5

Global Mirror Change Yolumes
T Edit Properties

N

:
%

Figure 11-109 Switch Remote Copy relationship

A warning message opens and shows you the consequences of this action (Figure 11-110). If
you switch the Remote Copy relationship, the copy direction of the relationship becomes the
opposite, that is, the current primary volume becomes the secondary, while the current
secondary volume becomes the primary. Write access to the current primary volume is lost
and write access to the current secondary volume is enabled. If it is not a disaster recovery
situation, you need to stop your host I/O to the current primary volume in advance. Make sure
that you are prepared for the consequences, and if so, click OK to continue.

Warning

Do you want to make MM_TGT_01 the primary
volurne for the remote-copy relationship rorel2?

Write access to the master volume MM_SRC_01
will be lost and write access to the suxiizry volume
MM _TGT 01 will be enabled.

| Dl-g},l,)| Zancel |
. 1! )

Figure 11-110 Warning message for switching direction of a Remote Copy relationship
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After the switch completes, your Remote Copy relationship is tagged (Figure 11-111), and
shows you that the primary volume in this relationship has been changed.

IBM Storwize Y7000

i3 New Consistency Group ﬁl‘dew Relationship

Hame state Master Yolume AuzEiliany Yolume
Q@ f L’ﬂ f' Hotina Group
GM_CV_Test_CG Inconzistent Stopped Gh_SRC Gh_TGT
rerel2 Consistent Synchronized Q MM _SRC_01 Mt _TGT_1
rcreld Consistent Synchronized hb_SRC_02 bid_TGT_02
M DB2_RCCG Ernpty ITE0-Stomize-lf 7000-2 — ITS0-Stopaized

Cenme6ad

Figure 11-111 Note the switch icon on the state of the relationship

Renaming a stand-alone Remote Copy relationship

The Remote Copy relationship can be renamed by selecting the relationship and clicking
Rename from the Actions drop-down menu (Figure 11-112).

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥

< New Consistency Group T New Relationship  != Actions +

Harme State Master Yolume Auziliany Yolime
€] J!L’df Notina Group
* GM_CV_Test_CG Inconsistent Stopped Ghi_SRC Gh_TGT
- rerel2 Consistert Synehronized 'a hhd_SRC_01 hibd_TST_01
L.&! rcrel3 nnsistent Sunchronized hihd SRC 02 Mh_TT_02
) ‘Bndd to Consistency Group
@ M DB2_RCCG b start ITSO-Storwize-V7000-2 — [TSO-Storwize-
a
St
: Oswr
&3 Switch
{7 Rename
{
# Delete Relationship
H Global Mirror Change Wolumes
| Edit Properties
&

Figure 11-112 Rename the Remote Copy relationship
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Enter the new name for the Remote Copy relationship and click Rename (Figure 11-113).

Rename Relationship

o Marmne

rerel3 | ITSO_MM_TEST_CG |

[ltl Renam%{}_],ﬂ Zancel |

Figure 11-113 Enter a new name for the Remote Copy relationship

Deleting a stand-alone Remote Copy relationship

The Remote Copy relationship can be deleted by selecting the relationship and clicking
Delete Relationship from the Actions drop-down menu (Figure 11-114).

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥

% New Consistency Group ﬁNew Relationship = Actions ¥

T e At Vol rE s WGy vorime
< ‘!L’dl_fl Notina Group
GM_CV_Test_CG Inconsistent Stopped Ghi_SRC Gh_TGT
rerel2 Consistert Synchronized 'ﬁ hhd_SRC_01 hbd_TGT_01
ITSO_MM_TEST_CG 5 Add to Consistency Group Mhi_SRC_02 MM_TGT_02
M DB2_RCCG b Start ITEC-Storvize-l/ 70002 — ITS0-Storwize-
° Stop
@5 Switch
13 Rename

4 Delete Relationship ‘lb

Global Mirrar Change Yalumes

| Edit Properties

Coenms6ad

Figure 11-114 Delete a Remote Copy relationship
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You must confirm this deletion by verifying the number of relationships to be deleted
(Figure 11-115). Click Delete to proceed.

Delete Relationship
vou selected 1 relationship to delete, Werify the relationship to
delete:

ITS0 MM TEST_CG (MM SRC _0Z -» MM _TGT_0Z)

Verify the number of relationships that you are deleting:

1

Delete the relationship even when the data on the target wolume
is inconsistent, or if the target volume has other dependencies,

Zaﬁ Celete Cancel

Figure 11-115 Confirm the relationship deletion

11.5.3 Managing a Remote Copy consistency group

472

A Remote Copy consistency group can be managed from the Remote Copy window as well.
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Creating a Remote Copy consistency group
To create a Remote Copy consistency group, click New Consistency Group (Figure 11-116).

IBM Storwize ¥7000

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥

|'ﬂ MNew Consistency Group ﬁNew Relationship = Actions =

State Master Yolume Auziliary Yolurme

C) ‘!L’af Not it a Group

GM_CV_Test_CG Inconsistent Stopped Ghi_SRC Gh_TGT
rerel2 Consistert Synchronized 'ﬁ hhd_SRC_01 hbd_TGT_01
H DB2_RCCG Empty ITEO-Storize-lf 70002 — ITEO-Storwize

Coenme6ad

Figure 11-116 Create a consistency group

You need to enter a name for your new consistency group (Figure 11-117).

Mew Consistency Group Step I of 8

Enter a name for the consistency group:

Consistency Group Mame: | ITSO_RC_CG |

[ Mext }”]j | Cancel |

Figure 11-117 Enter a name for the new consistency group
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You can choose to create an empty consistency group or, if you want, add Remote Copy
relationships into the consistency group now (Figure 11-118). If you select Yes, add
relationships to this group, you can select existing relationships or create new ones to add
to the consistency group. In our example, create an empty consistency group, and add
Remote Copy relationships to the consistency group afterward. Click Finish to proceed.

Mew Consistency Group Step 3 of 3

Do ywouw want to add relationships to this group?

Yes, add relationships to this group

|- = Back | | Finishvﬂ]r,) | Cancel |
. I 1 ! . )

Figure 11-118 Create an empty consistency group

After the creation process completes, a new empty consistency group appears in the left
pane of the Remote Copy window. Click the new consistency group, and you can find more
information in the right pane (Figure 11-119).

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥

I < Mew Consistency Group TP New Relationship = Actions +

J dedjj Notin a Group

GM_CV_Test_CG Inconsistent Stopped Ghi_SRC GM_TGT
rerel2 Consistent Synchronized GE Rd_SRC_01 hibd_TT_01

{_&—4{’ DB2_RCCG Ernpty ITSO-Stonize- W 7000-2 — JTS0-Storwize

@ \{&—4‘{1 ITSO_RC_CG % Ermpty ITS0-Stomnize-l/ 70002 — IT50_SKC2

Figure 11-119 New Remote Copy consistency group
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You can find the name and the status of the consistency group beside the Relationship
function icon. It is easy to change the name of consistency group by clicking the name and
entering a new one. At the upper right of the Remote Copy window, you can take actions on
the Remote Copy consistency group. Below the Relationship function icon, you find all the
Remote Copy relationships in this consistency group. The actions on the Remote Copy
relationships can be applied here by using the Actions drop-down menu.

Adding Remote Copy to a consistency group

The Remote Copy relationships in the Not in a Group list could be added to a consistency
group by selecting the volumes and clicking Add to Consistency Group from the Actions
drop-down menu (Figure 11-120).

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥

[ 4 New Consistency Group T2 Mew Relationship  := Actions ¥
o ) )
J ffj‘l Mot in a Group
“ rerel2 X RC_01 tdhd_TGT_O1
ﬁ.ﬁ.dd to Consistency Group

- rerel3 {b RiC_02 bbd_TGT_02
LE 2. - b start

-e{!—)_i_’ DB2_RCCG ° Stap ITEC-Storwize-l/ 700002 — ITS0-Storwize-
@ v Al & Switch

-e{!—) _i_’ ITSO_RC_CG ITEO-Storwize- W 7000-2 — ITS0_SKC2
(e 15 Rename
i&l # Delete Relationship
15 Global Mirror Change WYolumes

Edit Properties

-~

Figure 11-120 Add Remote Copy relationships to a consistency group

You must choose the consistency group to which to add the Remote Copy relationships.
Based on your requirements, select the appropriate consistency group and click Add to
Consistency Group (Figure 11-121).

Add Relationships to Consistency Group

Select the consistency group to move 2 relationships

Consistency Group § ITSO _RC_CG | -

| fadd to Consistency Gru:uupv|ﬂ7)| Cancel |
| 1 )

Figure 11-121 Choose the consistency group to add the remote copies to

Your Remote Copy relationships are now in the consistency group you selected.
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Starting a consistency group

The Remote Copy relationship could be started by clicking Start from the Actions drop-down
menu (Figure 11-122).

IBM Storwize Y7000

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥
[ B New Consistency Group TP Mew Relationship  := Actions +
Name ate Master Yolime Kir=iliany Yolume
o J! ‘_'a f Notina Group
* GM_CV_Test_CG Inconsistent Stopped Gh_SRC Gh_TGT
L‘_! H DB2_RCCG Ernpty (TS0 Storwize-lf TA00-2 — ITSO-Storwize]
-~ Ha T )
@ Q H ITSO_RC_CG = tidd Relationship |20 ITS0-Storwize-V TO00-2 — TSQ_SWC2
_ rerel2 | Start {b | Mhi_SRC_01 hitd_TGT_01
L e I b
&3’ rerel3 D stop | MM_SRC_02 MM_TIGT_02
5 Switch
@ T Rename
‘ , # Delete
. Edit Properties
%\.
“‘\.

Figure 11-122 Start the consistency group

You can select the copy direction of the consistency group (as required) (Figure 11-123).
Choose Master is primary and click Start Consistency Group. The consistency group
starts copying data from the primary to the secondary.

Start Remote-Copy Consistency Group

Select the primary (source) volumes for remote-copy
consistency group ITSO_RC_CG:

o Master is primary

duxiliary 15 primary

|. [+ Start Consistency Group . | Cancel |

Figure 11-123 Choose the primary volumes to start the consistency group
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Stopping a consistency group
The Remote Copy relationship can be stopped by clicking Stop in the Actions drop-down
menu (Figure 11-124).

IBM Storwize Y7000

ITSO-Storwize-¥7000-2 = Copy Services > Remote Copy ~

[ < Mew Consistency Group ﬁNew Relationship = Actions ¥

Name date Waster volume il

@ fff‘ Notin a Group
* GM_CV_Test_CG Inconzistent Stopped Gh_SERC Gh_TG

L! 4_{’—3:13 DB2_RCCG Empty ITSC-Stommize- Y F000-2 — 17

@ aQ {&—3_'& ITSO_RC_CG % add Relationship | TEC-Stommize-W FO00-2 — 17

~ rerel2 b start MM_SRC_01 MM_TG
[
&31 rereld @ stop i Mh_SRC_02 M_T(
glﬁ Switch

@ 10 Rename
# Delete
" Edit Properties
&
-

Figure 11-124 Stop the consistency group

You can allow read / write access to secondary volumes by selecting the check box
(Figure 11-125) and clicking Stop Consistency Group.

Stop Remote-Copy Consistency Group

Do you want to allow readfwrite access to the
secondary volumes for remote-copy consistency group
ITSO RC_CG when stopping the group?

4 Allow secondary readfwrite access

|° Stop Consistency Grnup‘ﬂ&,‘][ Cancel |

Figure 11-125 Confirm consistency group stop and decide to allow secondary read / write access
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Switching a consistency group

As with the switch action on the Remote Copy relationship, you can switch the copy direction
of the consistency group as well. To switch the copy direction of the consistency group, click
Switch from the Actions drop-down menu (Figure 11-126).

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥

I =3 New Consistency Group ﬁNew Relationship = Actions =
l_ﬁﬂ??*‘dd Relationship
ffjj Motina Group P start
* ° Stop
GM_CVW_Test_CG Incal GE Switch {5 Gh_SRC Gh_TGT
L—! {:&_}:{’ DB2_RCCG Em quename ........................ ITEC-Storwize- I/ FO00-2 — fTS0-Storwiz e
= - # Delete
@ =] u{_{’—u{& ITSO_RC_CG 1dli /= Edit Properties ITS0-Stonwize-lf 70002 — ITS0_SKC2
- rerel?2 lellirg hbd_SRC_01 telbd_TiGT _01
{E‘ rcrel3 Idlimgy hiki_SRC_02 hlbd_TGT_02

Figure 11-126 Switch the copy direction of a consistency group

A warning message opens (Figure 11-127). After the switch, the primary cluster in the
consistency group is changed. Write access to current master volumes is lost, while write
access to the current auxiliary volumes is enabled. Make sure that these settings are what
you need, and if so, click OK to continue.

Warning

Do you want to make ITSO_SYC2 the primary

system for the remote-copy consistency group
ITSO_RC_CG?

Write access to the master volumes in the system
ITSO-Storwize-¥7000-2 will be lost and write
access to the auxiizry volumes in the system
ITSO_SVYC2 will be enabled.

|. Dl-abl,ﬂ Cancel |
. 1 )

Figure 11-127 Warning message to confirm the switch
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Removing Remote Copy relationships from a consistency group

The Remote Copy relationships can be removed from the consistency group by selecting the
Remote Copy relationships and clicking Remove from Consistency Group from the
Actions drop-down menu (Figure 11-128).

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥

[ 4 New Consistency Group T New Relationship  :Z Actions +
a = !

= fj‘gj"l Notin & Group
“ GM_CV_Test_CG Inconsistert Stopped GM_SRC Gh_TGT
L"‘E @—4{1 DB2_RCCG Ernipty ITSO-Stomize-VFO00-2 — ITSO-Storwize-
@ Q@ f_&—q} ITSO_RC_CG Idling ITSC-Stomize-V7000-2 — [TSO_SVC2

rerel2 . h_SRC_01 Mh_TGT_01
Fp iy Remove from Consistency Group
;&l rerel3 {"™4_sRC_02 MM_TT_02
1 Rename

ﬁ 3 Delete Relationship

Global Mirror Change Volumes

e

Figure 11-128 Remove Remote Copy relationships from a consistency group

You are prompted to confirm the Remote Copy relationships you want to delete from the
consistency group (Figure 11-129). Make sure the Remote Copy relationships shown in the
box are the ones you need to remove from the consistency group, and click Remove

to proceed.

Remove Relationships From Consistency Group

Tou selected 2 relationships to remove from consistency group
ITSO_RC_CG.

hcrelE,
rcrell

|% Fermowve - | Zancel |

Figure 11-129 Confirm the relationships to remove from the Remote Copy consistency group

After the removal process completes, the Remote Copy relationships are deleted from the
consistency group and displayed in the Not in a Group list.
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Deleting a consistency group

The consistency group can be deleted by selecting Delete from the Actions drop-down menu
(Figure 11-130).

IBM Storwize Y7000

ITSO-Storwize-¥7000-2 > Copy Services > Remote Copy ¥

% New Consistency Group T New Relationship  := Actions +

Name ,ﬁ 9 add Relationship Master Yolume Auziliany Volume
< J!L’dl_f' Mot in a Group b start
° Stop
GM_CV_Test_CG
_CV_Test_t L - GM_SRC GM_TGT
rcrel2 Idliry bt _SRC_01 bkd_TGT_01
rerel3 iind 1 Rename MM_SRC_02 MM_TGT_02
: A Delete
[{I :{{l DB2_RCCG e e TS O-StomizeV 700082 — [TS0-Storwize-
Edit Properties
H ITSO_RC_CG Ermipty ITE0-Storize- /70002 — fTS0 SKC2

Coenme6ad

Figure 11-130 Delete a consistency group

You must confirm the deletion of the consistency group (Figure 11-131). Click OK if you are
sure that this consistency group should be deleted.

Warning

Do you want to delete the consistency group
ITSO_RC_CGY

{ )

Figure 11-131 Warning to confirm deletion of the consistency group

The consistency group is deleted.
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12

IBM Tivoli Storage Productivity
Center

The IBM Tivoli Storage Productivity Center suite of storage infrastructure management tools
helps customers improve time to value and reduces the complexity of managing their storage
environments. It accomplished these tasks by centralizing, simplifying, and optimizing
storage tasks associated with storage systems, storage networks, replication services, and
capacity management.

Tivoli Storage Productivity Center is designed to:

» Help centralize the management of your storage infrastructure from a single interface
using role-based administration and single sign-on.

» Provide a single management application with modular integrated components that are
easy to install and provide common services for simple and consistent configuration and
consistent operations across host, fabric, and storage systems.

» Manage performance and connectivity from the host file system to the physical disk,
including in-depth performance monitoring and analysis on SAN fabric performance.

» Manage the capacity utilization and availability of storage systems, file systems,
and databases.

» Monitor, manage, and control (zone) SAN fabric components.

» Automate capacity provisioning of file systems.

» Monitor and track the performance of SAN-attached SMI-S compliant storage devices.

» Manage advanced replication services (Global Mirror, Metro Mirror, and FlashCopy).
Tivoli Storage Productivity Center can help you manage the capacity utilization of storage
systems, file systems, and databases. It can help automate file system capacity provisioning,
and perform device configuration and management of multiple devices from a single user

interface. It can tune and proactively manage the performance of storage devices on a
storage area network (SAN) and manage, monitor, and control your SAN fabric.
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There is a plug-in for IBM System Director named IBM System Director Storage Productivity
Center that is now available. It is designed to be used as an embedded version of Tivoli
Storage Productivity Center V4.2.1 for IBM System Director V6.2.1.

12.1 Tivoli Storage Productivity Center overview

In this book, we give a basic overview of Tivoli Storage Productivity Center, and show how to
perform a typical setup (in 12.4, “Installing Tivoli Storage Productivity Center components” on
page 499) and connect it to the IBM Storwize V7000 (in 12.5, “Connecting Tivoli Storage
Productivity Center to an IBM Storwize V7000 system” on page 508). Remember that the
functions are dependent on the type of Tivoli Storage Productivity Center license you have
and are not included with IBM Storwize V7000.

Contact your IBM Business Partner or IBM Representative to obtain the correct license for
your requirements.

12.1.1 IBM Tivoli Storage Productivity Center for Disk Midrange Edition

482

Tivoli Storage Productivity Center now enables enterprise-wide management of IBM Storwize
V7000 systems. In addition to device-level management software that comes packaged with
IBM Storwize V7000 systems, Tivoli Storage Productivity Center offers incremental benefits
that are included its latest version, Version 4.2.1. Tivoli Storage Productivity Center for Disk
Midrange Edition is ideally suited for use with IBM Storwize V7000 systems.

The benefits of Tivoli Storage Productivity Center for Disk Midrange Edition are:

» Simplified deployment and visibility: Tivoli Storage Productivity Center for Disk Midrange
Edition supports IBM Storwize V7000 systems during discovery as a new device type with
different types of managed disks. The quick discovery and configuration capabilities of
Tivoli Storage Productivity Center enable you to attach the storage device with ease and
helps you configure efficiently, that is, plan for replication while provisioning the device.
Tivoli Storage Productivity Center for Disk Midrange Edition also enables
launch-in-context and single sign-on, significantly reducing the burden on
storage administrators.

» The Tivoli Storage Productivity Center topology viewer offers a collective view that
includes IBM Storwize V7000 systems, helps differentiate between external array-based
disks and local disks, and shows tiering information. Tivoli Storage Productivity Center for
Disk Midrange Edition also extends thin provisioning support for IBM Storwize V7000
systems, enabling increased utilization and lowered costs.

» Performance management: An IBM Storwize V7000 system offers unmatched
performance and availability among midrange disk systems. Adding Tivoli Storage
Productivity Center for Disk Midrange Edition enhances performance monitoring by
capturing metrics such as input and output (1/0) and data rates, and cache utilization from
a single console. Tivoli Storage Productivity Center helps establish threshold levels based
on business priorities and alerts when these levels are breached, while proactively
managing performance and service levels by tracking historical information.

» Replication management: Tivoli Storage Productivity Center for Replication gives IBM
Storwize V7000 systems superior disaster recovery (DR) management, provides central
control of the replication environment, and helps establish FlashCopy and Metro Mirror
and Global Mirror relationships.
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» Comprehensive reporting: Tivoli Storage Productivity Center for Disk Midrange Edition
offers detailed metrics that include performance data for storage subsystems, controllers,
cache, 1/0O, arrays, disk groups, and ports. These performance statistics can be stored in
database tables for later use, so that storage administrators can track and measure
service levels.

» Easy Tier: Tivoli Storage Productivity Center for Disk Midrange Edition also provides
information about Easy Tier to monitor automatic migration of data assets to
high-performance disk tiers (such as solid-state drives (SSDs)).

» Advanced management: Tivoli Storage Productivity Center Standard Edition offers
performance metrics-based recommendations for provisioning, including SAN planning
(and DR planning with Tivoli Storage Productivity Center for Replication). The new Disk
Magic model of Tivoli Storage Productivity Center helps identify “hot spots”, improving
storage optimization for IBM Storwize V7000.

12.2 Tivoli Storage Productivity Center architecture

The IBM Tivoli Storage Productivity Center consists of the following key components:

Data Server

Device Server

IBM Tivoli Integrated Portal

Tivoli Storage Productivity Center for Replication
IBM DB2 Database

Agents

Interfaces

YyVVyVYyVYVYYVYY

12.2.1 Data Server

This component is the control point for product scheduling functions, configuration, event
information, reporting, and graphical user interface (GUI) support. It coordinates
communication with and data collection from agents that scan file systems and databases to
gather storage demographics and populate the database with results. Automated actions can
be defined to perform file system extension, data deletion, backup or archiving, or event
reporting when defined thresholds are encountered. The Data Server is the primary contact
point for GUI user interface functions. It also includes functions that schedule data collection
and discovery for the Device Server.

12.2.2 Device Server

This component discovers, gathers information from, analyzes performance of, and controls
storage subsystems and SAN fabrics. It coordinates communication with and data collection
from agents that scan SAN fabrics and storage devices.
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12.2.3 IBM Tivoli Integrated Portal

Tivoli Storage Productivity Center V4 is integrated with Tivoli Integrated Portal. This
integration provides functions such as single sign-on and the use of IBM Tivoli Common
Reporting:

» Single sign-on: Enables you to access Tivoli Storage Productivity Center and then Tivoli
Storage Productivity Center for Replication using a single user ID and password.

» Tivoli Common Reporting: Tivoli Common Reporting is a component provided by Tivoli
Integrated Portal. It is one possible option to implement customized reporting solutions
using SQL database access, providing output in HTML, PDF, or Microsoft Excel.

12.2.4 Tivoli Storage Productivity Center for Replication

Starting with Tivoli Storage Productivity Center V4.1, the Tivoli Storage Productivity Center
for Replication product is integrated into Tivoli Storage Productivity Center. Currently, the
integration is limited to basic functions, such as providing launch-in-context links in the Tivoli
Storage Productivity Center GUI, and cross-checks when a volume is deleted with Tivoli
Storage Productivity Center and mapping of user roles.

12.2.5 IBM DB2 Database

A single database instance serves as the repository for all Tivoli Storage Productivity Center
components. This repository is where all of your storage information and usage statistics are
stored. All agent and user interface access to the central repository is done through a series
of calls and requests made to the server. All database access is done using the server
component to maximize performance and to eliminate the need to install database
connectivity software on your agent and Ul systems.

12.2.6 Agents

Outside of the server, there are several interfaces that are used to gather information about
the environment. The most important sources of information are the Tivoli Storage
Productivity Center agents (Storage Resource Agent, Data Agent, and Fabric Agent), and
SMI-S enabled storage devices that use a CIMOM agent (either embedded or as a proxy
agent). Storage Resource Agent, CIM agents, and Out of Band Fabric Agents gather host,
application, storage system, and SAN fabric information and send that information to the Data
Server or Device Server.

12.2.7 Interfaces
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As Tivoli Storage Productivity Center gathers information from your storage (servers,
subsystems, and switches) across your enterprise, it accumulates a repository of knowledge
about your storage assets and how they are used. You can use the reports provided in the
user interface view and analyze that repository of information from various perspectives to
gain insight into the use of storage across your enterprise. The user interfaces (Ul) enable
users to request information and then generate and display reports based on that information.
Certain user interfaces can also be used for configuration of Tivoli Storage Productivity
Center or storage provisioning for supported devices.
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The following interfaces are available for Tivoli Storage Productivity Center:

»

Tivoli Storage Productivity Center GUI: This GUI is the central point of Tivoli Storage
Productivity Center administration. Here you have the choice of configuring Tivoli Storage
Productivity Center after installation, defining jobs to gather information, initiating
provisioning functions, viewing reports, and working with the advanced

analytics functions.

Java Web Start GUI: When you use Java Web Start, the regular Tivoli Storage
Productivity Center GUI is downloaded to your workstation and started automatically, so
you do not have to install the GUI separately. The main reason for using Java Web Start is
that it can be integrated into other products (for example, Tivoli Integrated Portal). By
using launch-in-context from those products, you are guided directly to the Select window.
The launch-in-context URLs can also be assembled manually and be used as bookmarks.

TPCTOOL: This interface is a command-line interface (CLI) based program that interacts
with the Tivoli Storage Productivity Center Device Server. It is used to extract performance
data from the Tivoli Storage Productivity Center repository database to create graphs and
charts with multiple metrics, with various unit types and for multiple entities (for example,
subsystems, volumes, controller, and arrays) using charting software. Commands are
entered as lines of text (that is, sequences of types of characters) and output can be
received as text. Furthermore, the tool provides queries, management, and reporting
capabilities, but you cannot initiate discoveries, probes, and performance collection from
the tool.

Database access: Starting with Tivoli Storage Productivity Center V4, the Tivoli Storage
Productivity Center database provides views that provide access to the data stored in the
repository, which allows you to create customized reports. The views and the required
functions are grouped together into a database schema called TPCREPORT. For this
function, you need to have sufficient knowledge about SQL. To access the views, IBM
DB2® supports various interfaces, for example, JDBC and ODBC.

12.3 Preparing Windows to install Tivoli Storage Productivity

Center

Tivoli Storage Productivity Center can be installed on one of your host servers, or you can
also purchase the IBM System Storage Productivity Center (SSPC). It is a hardware
appliance that consolidates IBM storage administration and configuration utilities into a single
console. The System Storage Productivity Center is composed of:

>

Physical hardware (an IBM System x3550 M2 Type 7946 server running the Microsoft
Windows Server 2008 32-bit Enterprise Edition operating system)

Management software (including the Tivoli Storage Productivity Center and other
IBM software)

If you have SSPC, the software is preinstalled.

In this section, we cover the Tivoli Storage Productivity Center installation wizard for
Windows. The installation wizard covers two installation paths, Typical and Custom. We
guide you through the installation of the Typical path. The installation in this chapter is not
related to any of the different licenses that are available. All editions use the same code base
and as such each window are the same for each license.
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12.3.1 Installation overview

To get Tivoli Storage Productivity Center V4.2 to work, the prerequisite components must be
installed before starting the installation wizard. You need to complete the following steps:

1. Check that the system meets the prerequisites (see “Verifying the system requirements for
Windows” on page 487).

2. Install the prerequisite components (see 12.3.3, “Pre-installation steps for Windows” on
page 487).

3. Install the Tivoli Storage Productivity Center components (see 12.4, “Installing Tivoli
Storage Productivity Center components” on page 499).

4. Connect Tivoli Storage Productivity Center to the IBM Storwize V7000 system (see 12.5,
“Connecting Tivoli Storage Productivity Center to an IBM Storwize V7000 system” on
page 508).

The Typical installation allows you to install all the components of the Tivoli Storage
Productivity Center on the local server in one step, but you still can decide which components
to install:

» Server:Data Server, Device Server Replication Manager, and Tivoli Integrated Portal
» Clients: Tivoli Storage Productivity Center GUI
» Storage Resource Agent

The drawback of using the Typical installation is that everything besides the selections in the
earlier list are set to the defaults. At about 75% of the way into the installation, the installer
starts the Tivoli Storage Productivity Center for Replication installation wizard to give you the
options to change some installation parameters. You basically must step through it, and click
Finish to start its installation procedure. After this procedure is done, you must click Finish to
return to the Tivoli Storage Productivity Center installer to complete the last few steps of

the installation.

12.3.2 Product code layout
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In this section, we describe the contents of the product media at the time of the writing of this
book. The IBM Passport Advantage® and web media content consists of a disk image and a
SRA compressed file. The disk image is broken up into four parts:

» Disk1 part 1 contains these Tivoli Productivity Center components:

— Database Schema

— Data Server

— Device Server

- GUI

— CLI

— Storage Resource Agent (SRA)

» Disk1 part 2 contains these Tivoli Productivity Center components:

— Tivoli Integrated Portal
— Tivoli Storage Productivity Center for Replication

» Disk1 part 3 contains IBM Tivoli Integrated Portal Fix Pack.

Disk notes: Part 1, part 2, and part 3 are required for every Tivoli Storage Productivity
Center installation and need to be downloaded and extracted to a single directory.
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» Disk1 part 4 contains an optional component named IBM Tivoli Storage Productivity
Center Monitoring Agent for IBM Tivoli Monitoring.

Directory name: On Windows, ensure that the directory name where the installation
images are on has no spaces or special characters, or the Tivoli Storage Productivity
Center installation fails. For example, a failure occurs if you happened to have a directory
name such as the following example:

C:\tpc 42 standard edition\diskl

The SRA compressed file contains Tivoli Storage Productivity Center Storage Resource
Agents (SRAs). A Tivoli Storage Productivity Center Storage Resource Agent contains the
local agent installation components:

» Storage Resource Agent

» Installation scripts for the Virtual /O Server

The content of this disk is:

» The readme directory

» The sra directory

» The version.txt file

In addition to the images mentioned above, the following images are available:
» Tivoli Storage Productivity Center Storage globalization

» IBM Tivoli Storage Productivity Center for Replication Two Site Business Continuity
License, which is available for Windows, Linux, and AlX

» IBM Tivoli Storage Productivity Center for Replication Three Site Business Continuity
License, which is available for Windows, Linux, and AIX

12.3.3 Pre-installation steps for Windows

Certain prerequisite components need to be installed before proceeding with the Tivoli
Storage Productivity Center storage installation. They are IBM DB2 UDB Enterprise Server
Edition 9.1 Fix Pack 2 or later, 9.5 Fix Pack 3a or later, or 9.7 without any Fix Pack.

Fix Pack and Version 9.7: Do not use Version 9.7 with any fix pack, even if it is a later
version, as the Tivoli Storage Productivity Center installation will fail.

Verifying the system requirements for Windows
To install Tivoli Storage Productivity Center, the following system requirements must be met:

» One Intel Quad Core Xeon or greater
» 8 GB of memory
» 6 GB of free disk space and 500 MB in the temp directory.

The latest operating system support level matrix is available at the following address:

http://publib.boulder.ibm.com/infocenter/tivihelp/v4rl/index.jsp?topic=%2Fcom.ibm.
tpc_V42.doc%2Ffqz0_t_upgrading_all.html

Verifying the primary domain name systems

Before you start the installation, verify whether a primary domain name system (DNS) suffix is
set. This action might require a computer restart.
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To verify the primary DNS name, complete the following steps:

1. Right-click My Computer on your desktop.

Click Properties.

Click the Computer Name tab. On the window that opens, click Change.

Enter the host name in the Computer name field. Click More to continue.

o~ 0N

In the next window, verify that Primary DNS suffix field displays the correct domain name.
Click OK.

6. If you made any changes, you must restart your computer for the changes to take effect.

Activating the NetBIOS settings

If NetBIOS is not enabled on Microsoft Windows 2003, then a GUID is not generated. You
must verify and activate the NetBIOS settings. On your Tivoli Storage Productivity Center
Server, click Start — Control Panel — Network Connections. Click Local Area
Connections. From the Local Area Connection Properties window, double-click Internet
Protocol (TCP/IP). The next window is Internet Protocol (TCP/IP) Properties. Click
Advanced. On the WINS tab, select Enable NetBIOS over TCP/IP and click OK

(Figure 12-1).

Advanced TCP/IP Settings K E3

IP Settings | DS WINS |Optinns|

—WINS addresses, in order of use:

kl
3

Add. .. Edit. .. REemnyve |

If LMHOSTS lookup is enabled, it applies to all connections For which
TCPJIP is enabled.

v Enable LMHOSTS lookup Impork LMHZSTS. .. |

—MNetBIOS setting
€ Default:

IJse MetBITS setting from the DHCP server, IF skatic IP address
is used ar the DHCP server does not provide MetBIOS setting,
enable NetBIOS over TCPIP,

' Enable NetBIOS over TCP{IP
{~ Disable NetBIOS over TCP{IP

oK I Cancel |

Figure 12-1 Advanced TCP/IP properties

Installing the Tivoli Storage Productivity Center prerequisites

In this section, we show how to install the Tivoli Storage Productivity Center prerequisites on
Windows. We perform a typical installation of DB2 9.7 without a fix pack.

Before beginning the installation, it is important that you log on to your system as a local
administrator with Administrator authority.
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DB2 installation
To begin the installation of DB2, complete the following steps:

1.

Insert the IBM DB2 Installer CD into the CD drive.

If Windows autorun is enabled, the installation program starts automatically. If it does not
start automatically, open Windows Explorer and go to the DB2 Installation image path and
double-click setup.exe.

User ID: Only the user ID that has installed the DB2 product has the privilege to issue
the db2start and db2stop commands.

You see the Welcome window (Figure 12-2). Click Install a Product to proceed with
the installation.

@ DB2 Setup Launchpad [ O[]

DB2 Setup Launchpad

Welcome to DB2 Version 9.7

> wWelcome
Release Information The DB2 Setup Launchpad gives you access to all of the infarmation that you need ta install your
. . DB? products and features for Linwe, NI, and Windows operating systems
Installation Requirements
To access mare information about the DB2 products available for installation or to perfarm an

U de Infi it
parade fntormation installation, select from the tabs provided. ¥ou can find more product information by searching

Install 3 Product the Infarmation Center.

Exit .
Gearch Information Center

@ Copyright Intemational Business hiachines Corporation, 1283, 2009.
This Program is licensed under the terms of the license agreement accompanying the Program. This license agreement may be sither
located in a Program directory folder or library identified as 'License’ or 'Hon_IBM_License', if applicable, o provided s a printed license
agreement. Please read this agreement carefully before using the Program. By using the Program, you agres to these temms. [Bh and the
1Bhi logo is a trademark or registerad trademark of Intemational Business Mschines Corporstion in the United States, ather countries, or
both. S Govemment Users Restricted Rights - Use, duplication o disclosure restricted by %A ADP Schedule Contract with 18 Corp

Figure 12-2 DB2 Setup Welcome window
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2. The next window allows you to select the DB2 product to be installed. Select DB2
Enterprise Server Edition Version 9.7 by clicking Install New to proceed (Figure 12-3).

@) DB2 Setup Launchpad M=

DB2 Setup Launchpad

Install a Product

Welcome
Release Information Click Install Mew to launch the DB2 Setup wizard for the desired product and to install the

. . productto a new location. If you want to update, upgrade, or add features to an existing product,
Installation Requirements click ¥Waork with Existing. You can also launch other product installations by clicking Install for the

Upgrade Information corresponding product.

» Install a Product DB2 Enterprise Server Edition Yersion 8.7

Exit

DB2 Enterprise Server Edition is desighed to meet the data server needs of mediurm to large businesses. |t
can be deployed on Linu, UMK, or Windows setvers of any size, from one CPU to any number of CPUS.

DB2 Enterprise Server Edition is an ideal foundation for building on demand enterprise-wide solutions, such
as rnulti-terabyte size data warehouses, or high performing 24x7 available high volume transaction
processing business solutions, orWeb-hased solutions. DB2 Enterprise Server Edition incorporates a
native XML data store and delivers flexible access to XML data using XQuery, XPath, SGL, and standard
reporting tools

Optiohal features for DB2 Enterprise Server Edition are available that provide additional advanced product

capabilities in areas such as d pattitioning, compression, perormance, workload managernent,
and security. For more information, see hitadfaweibrm.cormidp 2.

Install New

Database Management and Application Development Tools

A suite of GUI tools for managing DB2 for Lin, UM, and Windows data and data-centric applications is

Figure 12-3 Select product

3. The DB2 Setup wizard window opens (Figure 12-4). Click Next to proceed.

B DEZ Setup - DB2 Enterprise Server E

Welcome to the DB2 Setup wizard for DB2 Enterprise Server Edition, Yersion 9.7
5765-F41
The DBEZ Setup wizard will install DEZ Enterprise Server Edition on your computer, To continue, click Mext,

Licensed Materials - Property of IBM Corp,

@ Copyright, IBM Corp, and others, 1993, 2009, This Program is licensed under the terms of the license agreement

accompanying the Program, This license agreement may be either located in a Program directory Folder or library identified as
‘License' or ‘Mon_IBM_License', if applicable, or provided as a printed license agreement. Please read this agreement carefully
befare using the Program, By using the Program, you agree to these terms, IBM and the IEM logo is a trademark or =
reqgistered trademark of International Business Machines Corporation in the United States, other countries, or both, Java Java,
and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other countries, or both, US
Government Users Restricked Rights - Use, duplication or disclosure restricted by GS& ADP Schedule Contract with IBM Corp,

Mexk = I Cancel

Figure 12-4 Setup wizard
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4. The next window shows the license agreement; click | accept the terms in the license

agreement (Figure 12-5).

i'é" DB2 Setup - DB2 Enterprise Server Edition - DB2COPY1

Software License Agreement

Please read the following license agreement carefully,

1]

IMPORTANT: READ CAREFLILLY
Two license agreements are presented below

1. IBM Intemational License Agreement for Evaluation of Programs
2. IBM International Program License Agreement

Program License Agreement, without modification

If you are obtaining the Program for the purpose of evaluation, testi

Read non-IBM terms,

If you are obtaining the Prograrm for purposes of productive use (other than evaluation, testing, trial "try
or buy," or demaonstration): By clicking on the "Accept” button below, You accept the [BM International

(collectively, an "Evaluation"): By clicking on the "Accept” button below, You accept both (i) the IBM
Intermational License Agreement for Evaluation of Programns (the "Evaluation License™), without =l

ng, trial "try or buy," or dernonstration

¢ 1 accept the terms in the license agreement
™ 1do nat accept the terms in the license agreement

InistallShizld

pit | =B

ack. I Next = I

Cancel

Figure 12-5 License agreement

5. To select the installation type, accept the default of Typical and click Next to continue

(Figure 12-6).

Select the installation type

= Typical: Approzimately 900 - 1300 MB
" Compact: Approzimately 800 - 1100 MB
" Custom: Approzimately 600 - 2000 MB

- Information about the installation type

The typical setup includes basic database server function, database
Features and functionality,

Custom,

Tao add Features for application development and other optional Functionality later in the setup process, click

administration taals, and maost product

Wigw Features..,

InstallShigld

< Back

| Text = I

Cancel | Help |

Figure 12-6 Typical installation
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6. Select Install DB2 Enterprise Server Edition on this computer (Figure 12-7). Click
Next to continue.

{l§ DB2 Setup - DB2 Enterptise Server Edition - DB2COPY1 [_ICIx]

Select the installation, response file creation, or both

The DEZ Setup Wizard can install DB2 Enterprise Server Edition on this computer, create a response file
that you can use ta install this praduct on a computer later, or bath,

If you are setting up a DBZ Enterprise Server Edition (ESE) partitioned database environment, you can
also create a response file to install DBZ on the other computers that will act as database pattition
SErvers,

£ Install DEZ Enterprise Server Editian an this computer

™ Save my installation settings in a response file

Mo software will be installed on this computer,

€~ Install DEZ Enterprise Server Edition on this computer and save my settings in a response fils

Respanse file name | \Users\AdministratariDocuments\PROD_ESE . rsp

InstallShield

< Back | Mext > I iZancel Help

Figure 12-7 Installation action

7. The window shown in Figure 12-8 shows the default values for the drive and directory to
be used as the installation folder. You can change these values or accept the defaults,
then click Next to continue. In our installation, we accept to install on the C:\ drive.

{i# DBZ Setup - DB2 Enterprise Server Edition - DEZCOPY1 & E3

Select the installation folder

The DEZ Setup wizard installs DBZ Enterprise Server Edition in the Following Folder, To select a different Folder, click.
Change or type a directory,

Directary Jc:\Program Files\IEM|SQLLIBY Change... |
Space required: 946 MB Disk space... |

Installshisld

< Back | Mext = I Cancel Help

Figure 12-8 Windows installation folder

8. The next window requires user information for the DB2 Administration Server; it can be a
Windows domain user. If it is a local user, select None - use local user account for the
Domain field.
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The user name field has a default user name already present. You can change it or leave
the default and type the password of the DB2 user account that you want to create

(Figure 12-9). Leave Use the same user name and password for the remaining DB2
services cleared and click Next to continue.

DB2 creates a user with the following administrative rights:

— Act as a part of an operating system.
— Create a token object.

— Increase quotas.

— Replace a process-level token.

— Log on as a service.

1 DBZ Setup - DB2 Enterprise Server Edition - DB2COPY1 [_[DIx]
Set user information for the DB2 Administration Server

The DBZ Administration Server {DAS) runs on your computer to provide support required by the DBZ2 toals.
Specify the required user information For the DAS,

User infarmation

Domain I Mone - use local user account j
User name: Ideadmm
Password

Confirm password =

¥ Use the same account For the remaining DB2 services

InstallShield

< Back | Mext > I iZancel Help

Figure 12-9 User information

9. In the Configure DB2 instances window, select Create the default DB2 Instance and
click Next (Figure 12-10).

{i# DB2 Setup - DB2 Enterprise Server Edition - DE2COPY1 & E3

Set up a DB2 instance

A DBEZ instance is an environment in which you store data, You must have an instance to use this product,

Either create the default DEZ instance or join an existing partitioned database environment.

(+ Create the default DE2 instance

" Join an existing partitioned database environment:

Installshisld

< Back | Mext = I Cancel Help
Figure 12-10 Create default DB2 instance
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InstallShield

10.Select Single Partition Instance and click Next (Figure 12-11).

Set up partitioning options for the default DB2 instance

A DBEZ instance can have one or more database partitions, which exist on one or more computers, Select the partitioning
options for the default DEZ instance.
* Single partition instance

The instance will reside only on this computer, Select this option if the instance will not be used in a partitioned database
environment.

= Mulkiple partition instance

Selecting this option will create bwo response files For this installation. The number of partitions specified will be
reserved in the services file. Additional steps may be needed to prepare your DPF {Database Partitioning Feature)
environment, Refer to the DEZ Information Center For details on preparing your DPF environment.,

To use this functionality, wou must have a Database Partitioning Feature license,

IMaximum logical partitions

This computer is assigned partition number 0. Type the maximum number of logical partitions that can exist on each
database partition server, This setting applies to all database partition servers in this instance,

Maximum logical partitions

|4 TER{IR Settings |

Installshisld

< Back | Mexk = I Cancel |

Help

Figure 12-11 Single partition instance

11.Accept the default DB2 Instance and click Next to continue (Figure 12-12).

Configure DB2 instances

The Following instances will be created during installation. You can customize the configurations by dicking on
the Configure buttan,

DBZ Instances:

Canfigure...

[ Instance description

The default instance, DBZ, stares application data.

‘fou can build a partitioned database environment by installing DEZ Enterprise Server Edition on
other computers, and specify that these computers participate in the default instance.

< Back

iZancel Help

Figure 12-12 Configure DB2 instances
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12.The next window allows you to specify options to prepare the DB2 tools catalog
(Figure 12-13). Verify that Prepare the DB2 tools catalog on this computer is clear.
Click Next to continue.

{l§ DB2 Setup - DB2 Enterptise Server Edition - DB2COPY1 [_ICIx]

Prepare the DB2 tools catalog

The DEZ tools catalog must be created in order to use the Task Center and scheduler, These tools allow you ko
schedule comman tasks such as backups. The DBZ tools catalog must be stared in a DBZ database.

™ Prepare the DB2 tools catalog

Instance IDBZ j
Database

= evy [rooLsoe

" Existing I _I
Schema

& ew |5¥sTO0LS

= Existing I

InstallShield

< Back | Mext > I iZancel Help

Figure 12-13 Prepare the DB2 tools catalog

13.The next window (Figure 12-14) allows you to set the DB2 server to send notifications
when the database needs attention. Ensure that Set up your DB2 server to send
notification is clear and click Next to continue.

{7 DB2 Setup - DB2 Enterprise Server Edition - DE2COPY1 [0

Set up notifications

‘You can set up wour DBZ server to automatically send e-mail or pager notifications to alert administrators when a
database needs attention. The contact information is stored in the administration contact list, You need an
unauthenticated SMTP server ko send these natifications,

If you do not set up your DB2 server to send notifications at this time, the health alerts are still recorded in the
administration natification log.

[~ Set up your DB2 server to send notifications

Hotification SHTR server I

Administration contacs lisk lncation

= Local - Create & contact list o this computer

" Remate - Wse an existing contact list o another DEZ server.

Remate DEZ server I

InstallShigld

< Back. | Mext = I Cancel Help

Figure 12-14 Health Monitor
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14.Accept the defaults for the DB2 administrators group and DB2 users group in the Enable

operating system security for DB2 objects window (Figure 12-15) and click Next to
proceed.

i'él DB2Z Setup - DBZ Enterprise Server DB2COPY1

Enable operating system security for DB2 objects

Specify if you would like to enable operating system security For DBZ Files, folders, registry keys, and other
objects on your computer. If you enable this security, operating system access ko DEZ objects will be limited to
the groups specified below,

Mote: The DB2 Setup wizard has detected that the group names shown below already exist on vour computer.

[ Enable operating system security

Information on the DEZ adminiskrators group and DEZ users group is available by clicking Help,

[~ DB2 administrators group

Darmain I Mane - use local group ﬂ

Group name [pBzapms

~ DB2 users group

Domain I Mone - use local group j

GEroup name

|DE2USERS

InstallShield

< Back | Mext > I iZancel | Help |

Figure 12-15 Enable operating system security for DB2 objects

15.Figure 12-16 shows the summary window of what is going to be installed, based on your
input. Review the settings and click Finish to continue.

i'\‘!r“ DB2 Setup - DBZ Enterprise Server

DB2COPY1 = B3

Start copying files

The DBE2 Setup wizard has enough infarmation ko start copying the program Files. IF you want ta review or
change any settings, click Back, IF you are satisfied with the settings, click Install to begin copying files,

Current settings:

Product to install: DB2 Enterprise Server Edition - DB2COPY1
ll llation type: Compact

DB2 copy name: DB2COPY1

Set as default DB2 copy: Yes

Set as default IBM database client interface copy: Yes

Selected features:

Base client support

JDBC Support

IBM Software Development Kit [SDK] for Java[TM]
MDAC 2.8

0DBC Support

InstallShigld

< Back. | Install I Cancel | Help

Figure 12-16 Summary window
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The DB2 installation proceeds and you see a progress window similar to the one shown in
Figure 12-17.

i'él DB2Z Setup - DBZ Enterprise Server

DB2COPY1 = E3

Installing DB2 Enterprise Server Edition - DB2COPY1

Skatus:

I

InstallShield

= Back I [ext = | Cancel I
Figure 12-17 DB2 Enterprise Server Edition installation progress

16.When the setup completes, click Finish (Figure 12-18).

Setup is complete

DEZ Setup wizard has finished copying files to your computer and has completed
all the required system configuration tasks, Shut down all software programs
running on the system now, The programs can then be restarted and DBZ will be
ready for use, The install log is located in
CiiUserstAdministratoriDocument st DEZLOGDEZ-ESE-Fri Dec 10 23_36_01
2010.log. Consult the log file to ensure that all tasks completed successfully,

If you have not already done so, it is recommended that you complete the
post-install steps after installation.

Required steps: ﬂ

You can connect to the DB2 instance "DB2" using the
port number "50000", Record it for future reference.

Optional steps:

To walidate vour installation files. instance. and LI

- Click Finish ko exit the DEZ Setup wizard,

Figure 12-18 Setup is complete
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17.Close the DB2 Setup Launchpad (Figure 12-19) to complete the installation.

M DB2 First Steps M= E3

First Steps for DB2 Database for Linux, UNIX, and Windows

/‘\ Welcome to First Steps for DB2 for Linux, UMK, and Windows. First Steps directs you to the
(= | tasksthatyou should perform after you install the DB2 product.
<7

Check far news about Product Updates.

Start Check for Product Updates

Selectthe aption which best describes your situation to be directed to information mast relevant to you:

= You are new to DB2, and you want ta learn maore about the product.
< Create the SAMPLE database
& | Create SAMPLE database |

o Create your own database.
F | Create new database |

o Access product infarmation.
@ Mew to DB2 data server products

= You are upgrading from a previous version of DB2, and you want to learn about the enhancements in
the new release and how you can take advantage of them.

o Access product infarmation.
@ Upagrading from a previous version

= You are enabling your applications from another data server product to DB2 data server, and you
want to ensure that you are proceeding correctly. =

< Create the SAMPLE database

F | Create SAMPLE database
o Create your own database.
= 1 LI

Figure 12-19 DB2 first steps

Verifying the DB2 installation
Complete the following steps to verify the DB2 installation:

1. Open a DB2 Command window by clicking Start — IBM DB2 —> DB2COPY1 (Default) —
Command Line Tools - Command Window.

2. Create the SAMPLE database by running db2samp1 (Figure 12-20).

FEDBZ CLP - DBZCOPY1 =]
E:“Program Files“\IBM~SQLLIB“\BIN>dbZsampl u
Creating database "SAMPLE"... .

Connecting to database "SAMPLE"...
Creating tables and data in schema "ADMINISTRATOR'...

*db2zsampl® processing complete.

JE:“Program Files“IBM~SQLLIB~BIN:_

Figure 12-20 Create the SAMPLE database
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3. Enter the following DB2 commands. Connect to the SAMPLE database, issue a simple
SQL query, and reset the database connection.

db2 connect to sample
db2 “select * from staff where dept = 20”
db2 connect reset

The result of these commands is shown in Figure 12-21.

e+ |DBZ CLP - DBZCOPY1

E:“Program Files“\IBM~SQLLIB-~BIN>dbh2 connect to sample
Database Connection Information
DE2/NT 2.5.3

ADMINIST. ..
SAMPLE

Datahase server
8QL authorization ID
Local database alias

BE:“FProgram Files“IBM“SQLLIB~BIN>db2 "select * from staff where dept = 28"

1D NAME DEFPT JOB YEARS SALARY COMM
1@ Sanders 28 Mgr 7  98357.58 -
2@ Pernal 2@ Sales 8 78171.25 612.45
8@ James 28 Clerk - 43584.68 128.28
198 Sneider 28 Clerk 8 34252.75% 126.58

4 record(s> selected.

E:“Program Files“\IBM~SQLLIB“\BIN>db2 connect reset
DE2AAAAI  The SQL command completed successfully.

E:“Program Files~IBM“SQLLIB~BIN>_

Figure 12-21 DB2 commands results

4. If you installed DB2 Enterprise Server 9.7, restart the system now.

Rebooting: If you do not reboot your server or at least the DB2 service after installing DB2
level 9.7, the Tivoli Storage Productivity Center installation fails. For more details, see the
following address:

http://www-01.1ibm.com/support/docview.wss?uid=swg21452614

12.4 Installing Tivoli Storage Productivity Center components

Make sure that all the prerequisites described in 12.3.3, “Pre-installation steps for Windows”
on page 487 have been installed. If they have, you can continue to install the Tivoli Storage
Productivity Center components, keeping in mind that with Tivoli Storage Productivity Center
V4.2, both Tivoli Storage Productivity Center and Tivoli Storage Productivity Center for
Replication are installed.

Before starting the installation, verify that a supported version of DB2 Enterprise Server
Edition has been installed and it has been started.

Important: Log on to your system as a local administrator with database authority.
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Complete the following steps:

1.

2. Choose your language and click OK (Figure 12-22).

3. The License Agreement window opens. Read the terms and select | accept the terms of
the license agreement. Click Next to continue (Figure 12-23).

Z@Zlnstaller M= E I

Select a languange to be used for this wizard.

Cancel |

Figure 12-22 Language selection window

|IBM Tivoli Storage Productivity Center v4.2.1.152

If Windows autorun is enabled, the installation program starts automatically. If it does not,
open Windows Explorer and go to the Tivoli Storage Productivity Center CD—ROM drive
or directory. Double-click setup.exe.

International License Agreement for Nan-YWarranted Programs
Fart1 - General Terms

BY DOWNLOADING, INSTALLING, COPYING, ACCESSING, CLICKING ON AN "ACCEPT"
BUTTON, OR OTHERWISE USING THE PROGRAM, LICEMNSEE AGREES TO THE TERMS
OF THIS AGREEMERMT. IF ¥OU ARE ACCEPTING THESE TERMS ON BEHALF OF
LICEMSEE, YOU REPRESENT AND WARRANT THAT YOL HAVE FULL AUTHORITY TO
BIMND LICEMSEE TO THESE TERMS. IF ¥OU DO MOT AGREE TO THESE TERMS,

* DO NOT DOWNLOAD, INSTALL, COPY, ACCESS, CLICK OM AN "ACCEPT' BUTTON, OR
USE THE PROGRAM; AND

*PROMPTLY RETURN THE UNUSED MEDIA AND DOCUMENTATION TO THE PARTY
FROMWHOM IT WAS OBTAINED FOR A REFUND OF THE AMOUNT PAID. IF THE
PROGRAMWAS DOWNLOADED, DESTROY ALL COPIES OF THE PROGRAM.

1. Definitions

@ § acceptthe terms of the license agreement:

' |'do not accept the terms afthe license agreement.

MNext = I Cancel

Figure 12-23 Accept the license agreement
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4. Select Typical installation and make sure that you have selected all the check boxes
(Figure 12-24).

Ty IBM Tivoli Storage Productivity Center - Installer

Selectthe type of installation you want to run

| & Typical installation

This will install the TPC servers, Storage Resource Agent, Tivoli Integrated Partal {TIF),
GUI and CLI. A new database will he created, and the schema will be created on the
database during installation. The database and schema will he reused for upgrade.

[V Servers [V Clients
V¥ Storage Resource Agent
 Custom installation
This will custam install the individual TPC components on this computer. Yau can

choose any server, agent, or client to be installed on this computer. You will have
a choice to create the database and schema an this computer.

 Installation licenses

CAProgram FiIeshElM‘tTPC TP Installation Location |

= Back | MNext = I Cancel |

Figure 12-24 Typical Installation

5. Enter the user ID and the password you selected during DB2 installation (Figure 12-25).

Z@ZIBM Tivoli Storage Productivity Center - Installer

User D and passwoard, and server and agent information

This user ID and password will be used for all user IDs and passwards reguired during
installation. This user ID should have aperating systerm administrator and database
administratar authority. Note: the passwoard will be used for Data server authentication
with the Device server. Ifthis is not suitable far your needs, please use the custom install.

User D [anzadmin

Password Iw

Server and agent information

Enter the server name and port numbers that the Storage resource agent, GUI, and Tivoli
Integrated Partal {TIFY will use to communicate with the server. Ifthe environment has
multiple TCRAP Domains, enter the fully qualified hostname or IP address for the server

name.
Server name [rrc.tso.local
Server part |9549
Agent port fas10

= Back | MNext = I Cancel

Figure 12-25 Enter a DB2 user
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6. Specify the location to install Tivoli Integrated Portal (Figure 12-26). If you install Tivoli
Storage Productivity Center on 64-bit Windows, the default path includes “Program Files
(x86)”. Remove x86 or you will get an error message and you will not be able to proceed.

Z@ZIBM Tivoli Storage Productivity Center - Installer

Tivali Integrated Portal (TIF)

TIF provides TPC with the ahility far Single Sign-On authentication, launch other applications
in context, and reports to he viewed fram Tivali Commoan Reparting. Select an existing TIP
install to be used with TPC or specify the install directory where TPC is to install TIP.

& Specify the location ta install TIP

CAProgram Files (xBENBMTivolitip Erowse |
Fort |1631D

' Reuse an existing TIP install

Existing TIP Installs:

TIF Adrinistrator 1D IdbEadmin
Password Im

= Back | MNext = I Cancel

Figure 12-26 Select IBM Tivoli Integrated Portal location

7. Select your preferred authentication method and click Next (Figure 12-27).

Z@ZIBM Tivoli Storage Productivity Center - Installer

TPC may be configured for one of two methads to authenticate the user.The default
option is to authenticate the user against the local operating system. Another option is
to authenticate the user against an existing LDAP ar Active Directary directory service,
Selecting a directory service for authentication is required to enable Single Sign-On
capahility between TPC and other Tivali products. Please selectthe desired
authentication mechanism to be used for TRC.

& 03 Authentication

O LDAP | Active Directory

= Back Cancel

Figure 12-27 Select authentication method
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8. Review the summary report and click Install to start the installation task (Figure 12-28).

Z@ZIBM Tivoli Storage Productivity Center - Installer

Flease read the summary information below.

CAProgram Files\BMITPC
with the following features:
Database schema
Diata server
Device Server
Storage Resource Agent
GUI
CLI
Tivali Integrated Portal
Renplication Server
for a total size:
49238 MB
total space by filesystermn:

€ 482349 MB

< Back | Install |

|IBM Tivoli Storage Productivity Center will be installed in the following location:

Cancel

Figure 12-28 Summary information

9. The installation task now starts and takes some time. During the installation, you are
prompted to select the Tivoli Storage Productivity Center for Replication settings

(Figure 12-29). Click Next.

M Tivoli Storage Productivity Center for Replication - InstallShield Wizard

Welcome to the InstallShield Wizard for IEM Tivoli Storage Productivity

Center for Replication

The InstallShield Wizard will install IBM Tivali Storage Productivity Center for Replication on your computer.

To continue, choose Mext.
|IBM Tivoli Storage Productivity Center for Replication
IEM
hitp:itaeai ibim.com

Figure 12-29 Tivoli Storage Productivity Center for Replication wizard
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10.To perform a prerequisites check, click Next (Figure 12-30).

IBM Tivoli Storage Productivity Center for Replication - InstallShield Wizard

Systermn prerequisites check

The Installation wizard checks your system to determine whether a supported operating system is running and
whether the operating system is atthe appropriate fix pack or update level.

Your system has all ofthe necessary prerequisites for IBM Tivali Storage Productivity Center far Replication.
You may continue.

Cancel

Figure 12-30 System prerequisites check

11.Select | accept the terms of the license agreement and click Next (Figure 12-31).

BM Tivoli Storage Productivity Center for Replication - InstallShield Wizard

International Program License Agreement
Fart1 - General Terms

BY DOWNLOADING, INSTALLING, COPYING, ACCESSING, CLICKING ON AN "ACCEPT' BUTTOR, OR
OTHERWISE USING THE PROGRAM, LICENSEE AGREES TO THE TERMS OF THIS AGREEMERMT. IF Y¥OU
ARE ACCEPTING THESE TERMS OM BEHALF OF LICEMSEE, YOU REPRESENT AND WARRANT THAT
YOU HAYE FULL AUTHORITY TO BIND LICENMSEE TO THESE TERMS. IF ¥OU DO MOT AGREE TO THESE
TERMS,

- DO NOT DOWNLOAD, INSTALL, COPY, ACCESS, CLICK ON AN "ACCEPT' BUTTOR, OR USE THE
PROGRAM; AND

- PROMPTLY RETURN THE UMNUSED MEDIA, DOCUMENTATION, AMD PROOF OF ENTITLEMENT TO THE ;I

@& {acceptthe terms of the license agreement:

' |'do not accept the terms afthe license agreement.

Figure 12-31 Accept the license agreement
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12.Select an installation path and click Next (Figure 12-32).

torage Produc ¥ Center for Replication - Installshield Wizard

Click Mext to install "IBM Tivoli Starage Productivity Center for Replication” to this directary, or click Browse to
install to a different directary.

Directary Mame:

|k3:1Pr0gram Files\BMreplication

Erowse |

Figure 12-32 Select the installation path

13.Keep the default ports and click Next (Figure 12-33).

IBM Tivoli Storage Productivity Center for Replication - InstallShield Wizard

|IBM Tivoli Storage Productivity Center for Replication uses WebSphere application server as its runtime
enviranment. This will be autamatically installed by this installation wizard. vou are required to specify the port
numbers needed by WehSphere application server.

You can change any default part numbers that are already in use. The client and standby parts must match on
each server in a high availability enviranment.

Host Port
Host Secure Port
Client Port

Standby Server Port

Figure 12-33 Select ports
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14.Review the installation summary and click Install (Figure 12-34).

Center for Replication - Installshield Wizard

Installer has enough information to start installation. Please review the settings below and if you wish to
change any setting, click Back. If you are satisfied with the settings, click Install to begin installation.

|IBM Tivoli Storage Productivity Center for Replication will be installed in the following location:
CAProgram FilesiBMireplication

with the following features:
|IBM Tivoli Storage Productivity Center for Replication

for a total size:
2788 MB

instal

Figure 12-34 Tivoli Storage Productivity Center for Replication installation summary

The installation progress for Tivoli Storage Productivity Center for Replication is shown in
Figure 12-35.

Center for Replication - Installshield Wizard

Installing IBM Tivoli Storage Productivity Center for Replication. Please wait...

Creating WebSphere application profile...

Figure 12-35 Installation progress
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15. After the installation completes, click Finish (Figure 12-36).

[} 1BM Tivoli Storage Productivity Center for Replication - InstallShield Wizard

Flease read the summary information below.

The InstallShield Wizard has successfully installed IBM Tivoli Starage Productivity Center for Replication.
Choose Finish to exit the wizard.

You can connect to IBM Tivali Storage Productivity Center for Replication using
hitp=s TP C itsalocal: 344 3ICEMI.

Figure 12-36 Tivoli Storage Productivity Center for Replication installation complete

The view returns to the Tivoli Storage Productivity Center installation (Figure 12-37).

Z@ZIBM Tivoli Storage Productivity Center - Installer

Finalizing the Vital Product Data Registry. Please wait...

This operation may take a few moments. Please wait...

Cancel

Figure 12-37 Tivoli Storage Productivity Center installation progress
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16.After some minutes, the Tivoli Storage Productivity Center installation process completes.
Click Finish to close the wizard (Figure 12-38).

Flease read the summary information below.

The InstallShield Wizard has successfully installed 1BM Tivoli Starage Productivity Center,
Choose Finish to exit the wizard.

Figure 12-38 Tivoli Storage Productivity Center Typical installation wizard complete

12.5 Connecting Tivoli Storage Productivity Center to an IBM
Storwize V7000 system

After the Typical installation, Tivoli Storage Productivity Center is ready to connect to the IBM
Storwize V7000 system. Complete the following steps:

1. Start the Tivoli Storage Productivity Center GUI by clicking Start — All Programs — IBM
Tivoli Storage Productivity Center — > Productivity Center. You are prompted to
authenticate (Figure 12-39). Click OK.

EIBM Tivoli Storage Produ... E3

User ID¢  |Administratar

Password: [Frsss

Server: | TPC.iksoulocal:954¢ = l
Cancel |

Figure 12-39 Authentication
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2. The welcome window opens (Figure 12-40). Click Add Devices to connect to a system.

.\'c'elcume to the IBM Tivoli Storage Productivity Center

The 16M Tivoli Storage Productivity Center provides the ability to administer complex and
heterogeneous starage environments. To proceed select one of the options below.

Opens the Configure Devices wizard to be stepped through the process of
adding subsystems, Fabrics and tape libkaries to the Productivity Center,

Configuration |

Opens the Services Tab of the Configuration Utility, Select this option when
configuring the Productivity Center ta manage storage subsystems, Fabric
componenks or computers,

Element Management |

Opens the Element Manager Tab of the Configuration Ukility, Select this option
when configuring the Productivity Center For the IBM DS8000 Storage Manager
or other device element managers,

Dashboard |

Opens the main dashboard, Select this option if you do not wish bo work with the
Configuration Utiity immediateky,

I™ Do not display this dislog again.

Figure 12-40 Welcome window

3. Select Storage Subsystem and click Next (Figure 12-41).

Select Device Type
= Sl Bl s The wizard adds and configures devices that can be administered and moritored by Tivoli Storage
Select Device Productivity Center,
Data Collection
Summary Select the bype of devices ko be added
P (¥ Storage Subsystemn
~ Fabrics/Switches
" Computers
(~ Tape Libraries
Back | [ext | Einisfi | Cance| | Help |

Figure 12-41 Select Device Type

4. Select Add and configure new storage subsystems and click Next (Figure 12-42).

Select devices
~ Select Device Type

Choose to add new subsystems or ko configure subsystems that are already known ko Tivoli Storage
. Select Device Productivity Center and that are not currently being probed.

Data Collection

SURMMAry Choose ko work with existing or new storage subsystems

Results (= Add and configure new storags subsystems

€ Configure existing storage subsystems

probe schedule in order to work with it in this wizard,

There are no unconfigured storage subsystems to display. Pleas select 'idd and configure new storage subsystems' or remave any existing storage subsystem from its

Back | Text | Finish I Cancel | Help |

Figure 12-42 Add and configure new storage subsystems
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5. Select or enter the following settings to connect to the IBM Storwize V7000 system
(Figure 12-43):

Device Type: IBM SAN Volume Controller / IBM Storwize V7000.
Software Version: 5+.

IP Address: Enter the IBM Storwize V7000 cluster IP address.
Select Key:Upload a new key

Admin Username: superuser.

- 0o o 0o T o

Admin Password: Enter the superuser password.
Username: Select a user to connect

J @

Private SSH Key: Specify the location of a private key. Because you are authenticated
with the user name and password, this key does not really have to be associated with
the selected user.

§ Configure Devices [ ]

Configure storage subsystem connections
Select Device Type
4 bz Add new storags subsystems or CIMOMS by providing the connection properties. Gnce the connection

" Seleck Device properties have been added click next to continue. IF you wish to remove one of the connections , select it
From the table and dick remave,

0 Configure storage
subsystem
connections Device Type |IBM 5AN Yolume Controller | 16 Storwize Y7000 LI
Disciower storage
subsystems Software Yersion : EFE

Select Starage

Subsystems 1P Address : 9.11.91.100

Diata Collection I B
Select Key : Upload neve key =
Summary

Results Admin Username ;

sUperuser

Admin Password :

W

Username :

Select User ... |

Private SSHKey :

4 device. conf}Htpe_swe.pem Browse ...

Passphrase ©

(Cptional)
Add Clear

Mo Connections have been defined.

Remove:

Back | [iext | Einish | Cancel I Help |

Figure 12-43 Configure storage subsystem connections
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6. Click Select User... to retrieve the users’ list (Figure 12-44). For our example, choose the
“monitor” user. Click OK.

Device Type IIBM 54 Yolume Cortrolle / T6H Storwizs Y7000 > |

Software Version : ot -

IP Address : 9.11.91.100
Select Key : Upload new key -

Admin Username :

superuser [Slselect User [<]

Chanse a user Fram the Following list:

Admin Password :

W

Username :

TP CRUser Select User ...

Private 55H Key :

Browse ...

Passphrase :

(Optional)
add Clear

Figure 12-44 Select User window

oK Cancel

7. Click Add to connect to your IBM Storwize V7000 system (Figure 12-45).

il Configure Devices B
. Configure storage subsystem connections
Select D T
< SRR T Add new storage subsystems or CIMOMs by prowiding the connection properties. Once the cannection
" Select Device properties have been added click next ko continue. IF you wish ko remove one of the connections , select it
= Carfigure storags From the table and click remove,
subsystem
connections Device Type |IBM SAN Wolume Contraller | 1BM Storwize 47000 ;I
Discover storage
subsystems Software Yersion: e
Select Storage
Subsystems IP Address :
Data Collection 3
Select Key : Upload new key -
Surnrmary
Admin Username :
Results
Admin Password :
Username :
I Select User .,
Private SSHKey :
|${dewce‘chf}\tp:_sv:.pem Browse ...
Passphrase !
I {Optional)
Add Clear
IP Address | Device Type |
9.11,91.100 |IBM SN Valume Controller [ IBM Storwize Y7000 |
Remove
Back I Mext I Einisfi | Cance| I Help |

Figure 12-45 Configure storage subsystem connections - System discovered
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8. Repeat these steps to add another system or click Next to complete the discovery of the
new storage subsystems (Figure 12-46).

8l Configure Devices [ x]
. Discover storage subsystems
Select D T
¥ BLER B Initial configuration data Fram the storage subsystemsCIMOMs is being callected.
+* Select Device The status of the discavery will be periodically updated. Once the discovery is
« Configure storage completed, click next ta continue.
subsystem
conneckions
=3 Discover storage Status Start Time End Time Log FileName
subsystems @ Completed successfully | Oct 27, 2011 2:35:02 AM GMT |Oct 27, 2011 2:35:06 AM GMT |E:\Program Files\IBM TPChdevicelog\msg, NAPIDisc
Select Storage @ Completed successfully |Ock 27, 2011 2:35:03 AM GMT |Oct 27, 2011 2:35:06 AM GMT |E:\Program Files\IEM\TPChdeviceilog|msg. NAPIDise
Subsystems [ | Completed successfully | Oct 27, 2011 2:35:03 AM GMT |Oct 27, 2011 2;35:06 AM GMT |E:\Program Files\IBMITPCidevicelloglmsg.9. 11,91,
Data Collection 4] _’I
Summary
Results
Back I Mext I Einisfi | Cance| I Help |

Figure 12-46 Discover subsystems

9. After the discovery, select the new storage subsystem that you want to add to the
configuration (Figure 12-47).

Select Storage Subsystems

+" Select Device Type
+ Select Device

Tivoli Storage Productivity Center discowered new storage subsystems, Select the unconfigured storage
subsystems that you wish ko configure.

« Configure storage
subsystem IP Address
cannections

Name a

" Discorver storage 13
subsystems

1) Select Storage
Subsystems

Data Collection
SuUmmary

Results

Back | [ext | Einish | Cance| | Help |

Figure 12-47 Select storage subsystem to connect
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10.Specify the data collection settings. To add the new system to the default group, select
Monitoring Group and Subsystem Standard Group (Figure 12-48).

Bl Configure Devi

Specify data collection
+ Select Device Typs

Specify how the data will be collected from the storage subsystems. IF managing a collection of devices in
" Select Device

the same mannet, a monitaring group should be applied. If the device should be manitored in a unique
= Data Callection way, choose a manitaring template. IF 3 monitoring kemplate is chosen, provide & prefix that will be applied
to the created probes and alerts in order to ensure their names are unigue.
Summary
Results Use a manitoring group or template |Monitoring Group— +

Select monitating group

Subsysker Standard Group  * I
This group is a member of the Following manitar defirition(s):
TPCUser.Subsystem Standard Probe:

- Run repeatedly beginning at: Ock 31, 2011 1:00:00 AM
- Fun on these days: Monday, Wednesday

Back | Mext | Finish | Cance| | Help |

Figure 12-48 Specify data collection settings

11.Review your selections and click Next (Figure 12-49) to add the new device.

Review user selections
+ Select Device Type

The listed storage subsystems will be configured and manitored as follows.
 Select Device Clicking nesct will commit the configuration changes.
+ Data Collection

Surnmar:
o v Storage Subsystems
Results

Storwize V7000-2076-fordl_third-IBN

Monitoring Group

Subsystem Standard Group

This group is a member of the Following monitor definitionts):
TPCUser. Subsystem Standard Probe:

- Run repeatedly beginning at: Gct 31, 2011 1:00:00 AM

- Run on these days: Monday, Wednesday

The selected group partakes in 16 alert definitions.

Alerts

Pool Discovered (Standard)
Pool Status Change Offline
Pool Status Change Online (Standard)
Pool Capacity Change (Standard)
Wolume Mot Found (Standard)

=
iStandard)

Bk | mest | ek | concel | bel |

Figure 12-49 Review user selections
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12.The IBM Storwize V7000 system has now been added to Tivoli Storage Productivity
Center. Click Finish to close the wizard (Figure 12-50).

|8l configure Devices
‘ View results

< EHEE S D The configuration process is now complete and the results of the configuration are displayed below. Cick

" Select Device finish ko exit the wizard and start a background probe of the dewice(s).

+ Data Collection

~ Summary

o Results Action Result Reason
Add device(s) to monitoring group  [Succeeded
Run backaraund probe s \& backaround probe on the selected devices will be started when you
| | 2l

Back | [ilext | Einish | Cancel/ | Help |
Figure 12-50 View results

13.You are prompted whether you would like to view the job history, but you do not need to
view it at this time. Click Close (Figure 12-51).

HJDIJ History

A probe of your selected devices has just been submitted. Would vou like to view
the job status now?

[ Do nat display this dialog again.

Cancel |

Figure 12-51 Job History

The IBM Storwize V7000 system has now been added successfully and can be administered

by Tivoli Storage Productivity Center. The normal IBM Storwize V7000 GUI and CLI are still
available, and can be used to manage the system as well.
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12.6 Administering and reporting an IBM Storwize V7000
system through Tivoli Storage Productivity Center

This section shows examples of how to use Tivoli Storage Productivity Center to administer,
configure, and generate reports for your IBM Storwize V7000 system. A detailed description
about Tivoli Storage Productivity Center reporting is beyond the intended scope of this book.

12.6.1 Basic configuration and administration

-IBM Tivoli Storage Productivity Center: tpcblade1-- Storage Subsystems
Ele Wiew Connection Preferences ‘Window Help

Tivoli Storage Productivity Center allows you to administer and configure your IBM Storwize
V7000 system, but not all of the options normally associated with the IBM Storwize V7000
GUI or CLI are available.

After successfully adding your IBM Storwize V7000 system, click Disk Manager — Storage
Subsystems to view your configured devices (Figure 12-52).

Element Management H C:lll:b”E"@“i“ 2| & J

avigation Tree

Storage Subsystems |

[#-Administrative Services

[+-1BM Tivoli Storage Productivity Center
+-Data Manager

[+-Data Manager for Databases

[+-Data Manager for Chargeback

[=-Disk Manager

{ [l-Storage Optimizer
+-GAN Planner
Monitoring
+-Alerting

[+-Profile Management
Reporting

Fabric Manager
[+-Tape Manager
[#-Element Manager

S Replication Manager

=torage Subsystems

Add Storage Subsystem | MDisk Groups Yolumes: Create Yolume Virtual Disks Create Virtual Disk Remave |
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Figure 12-52 Storage Subsystems view

When you highlight the IBM Storwize V7000 system, action buttons become available that let
you view the device configuration or create virtual disks (Figure 12-53). “MDisk Groups”
provides you with a detailed list of the configured MDisk groups including, pool space,
available space, configured space, and Easy Tier configuration. “Virtual Disks” lists all the
configured ones with the added option to filter them by MDisk Group. The list includes several
attributes, such as capacity, volume type, and type.

Storage Subsystems |

Add Storage Subsystem || MDisk. Groups I Yalumes | Zreate Yolume ” virtual Disks ” Create Yirtual Disk I Remave
Launch Element Manager

Figure 12-53 Action buttons
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If you click Create Virtual Disk, the Create Virtual Disk wizard window opens (Figure 12-54).
Use this window to create volumes, specifying several options, such as size, name, thin
provisioning, and even add MDisks to an MDisk Group.

Create Yirtual Disk Wizard { Storwize ¥7000-2076-ford1_tbird-IBM )

Define the virtual disks

Select: attributes for the virtual disks:

Type |Striped =l

Mumber of wirbual disks | lﬁ

virtual-disk size | 0= Units[EER - |

Mame |vdisk_testDD {or name prefix)
I/ group |i0_grp0 ;l

Space Efficient Properti

[ Real Size Dﬁ |MB ;I Summaryy Define, .. |

[ sShow solid state based Managed Disk Groups only

Managed-disk group |mdiskgrp0 (5453.75GE ) ;l

Managed-disks

Mame | Status |Capacity {(MB)

mdisk1S | online 1,999,130

mdiskl6 |Online 1,999,130

mdisk17 |online 1,713,540

mdisk1d  |Online 16,354

Add Managed Disk |
I~ Round-rabin sequential assignment ba managed disks
¥ Faormat virtual disks
Back | Mext | Eimish Cancel | Help |

Figure 12-54 Virtual Disk creation wizard

In Figure 12-53 on page 515, if you click Launch Element Manager, your default browser
opens the IBM Storwize V7000 GUI.
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12.6.2 Report generation

In this section, we show some basic report generation. Click Disk Manager — Reporting —
Storage Subsystems to view the available options to select different reports (Figure 12-55).
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Figure 12-55 V7000 volumes report generation

If you highlight a report in the left pane, the associated view appears in the right pane. In
Figure 12-55, we selected to report on Volumes filtered by Storage Subsystem. To report only
on IBM Storwize V7000 volumes, click Selection... and select the check box next to the IBM
Storwize V7000 system.
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Figure 12-56 shows the generated report and Figure 12-57 shows the configured Storage
pools report.
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Figure 12-56 Volumes by storage subsystem
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Figure 12-57 Storage pools by storage subsystem
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In addition to being able to monitor configuration data, there are many more options, such as
performance statistics, health monitoring, path usage, and so on.

To monitor performance, create a subsystem performance monitor by clicking Disk
Manager — Monitoring, right-clicking Subsystem Performance Monitors, and click Create
Subsystem Performance Monitor.

Figure 12-58 shows you the statistics for a single disk pool.
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13

RAS, monitoring, and
troubleshooting for an IBM
Storwize V7000 system

There are many ways to monitor and troubleshoot the IBM Storwize V7000 system. This
chapter describes the following topics:

Reliability, availability, and serviceability (RAS)
Hardware and LEDs descriptions

Monitoring from a host

Monitoring from the IBM Storwize V7000 system
Backup procedure

Software upgrade procedure

Troubleshooting

Recommended actions

Event log navigation

Audit log navigation

Support

Shutting down the IBM Storwize V7000 system
Shutting down the infrastructure using the IBM Storwize V7000 system

YVVYVYYYVYYVYVYVYVYVYVYYVYY
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13.1 Reliability, availability, and serviceability on the IBM
Storwize V7000 system

Reliability, availability, and serviceability (RAS) are important concepts in the design of the
IBM Storwize V7000 system. Hardware features, software features, design considerations,
and operational guidelines all contribute to make the IBM Storwize V7000 system reliable.

Fault tolerance and high levels of availability are achieved by:

» The RAID capabilities of the underlying disk subsystems

IBM Storwize V7000 nodes clustering using a Compass architecture
Auto-restart of hung nodes

UPS units to provide memory protection in the event of a site power failure
Host system failover capabilities

vyvyyy

High levels of serviceability are achieved by providing:

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 V7000 components
Concurrent upgrade of IBM Storwize V7000 Software and microcode
Concurrent addition or deletion of the IBM Storwize V7000 nodes canister in a cluster
Software recovery through a service panel push button

Automatic software version correction when replacing a node
Detailed status and error conditions displayed on the service panel
Error and event notification through SNMP, syslog, and email

VYYVYYYVYVYVYVYYVYYY

At the heart of the IBM Storwize V7000 system is a pair of node canisters. These two
canisters share the data transmitting and receiving load between the attached hosts and the
disk arrays. This section looks at the RAS features of the IBM Storwize V7000 system,
monitoring, and troubleshooting.

13.1.1 Node canisters

522

The two node canisters are located in the control enclosure and they work as a cluster.
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Figure 13-1 shows the ports and indicator lights of a node canister.

FC Ports USB Ports SAS Leds Canister Leds

} ! ! !

Ethernet Ports SAS Ports

Figure 13-1 Ports and indicators of a node canister (112 or 124 controller models)

Fibre Channel

There are four Fibre Channel (FC) ports on the left side of the canister. They are in two rows
of two connectors. The ports are numbered 1 - 4 from left to right, top to bottom. The ports
operate at 2, 4, or 8 Gbps. Each port has two green LEDs associated with it. These LEDs are
not shown in the figure, but are located between the two rows of ports and are triangular,
pointing towards the port to which they refer. On the left is the Speed LED and on the right the
Link LED. In Table 13-1, we explain the status of the indicators:

Table 13-1 Fibre Channel link LEDs statuses

Speed LED Link LED Link Status

Off Off Inactive

Off On or Flashing Idle or busy at 2 Gbps

Flashing On or Flashing Idle or busy at 4 Gbps

On On or Flashing Idle or busy at 8 Gbps
USB

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 associated with the USB ports.

Ethernet and LED status

There are two 10/100/1000 Mbps Ethernet ports side by side on the canister and they are
numbered 1 on the left and 2 on the right. Each port has two LEDs and their statuses are
shown in Table 13-2.

Table 13-2 Ethernet LEDs statuses

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.

Chapter 13. RAS, monitoring, and troubleshooting for an IBM Storwize V7000 system 523



Serial Attached SCSI drives and LED status

There are two 6 Gbps Serial Attached SCSI (SAS) ports side by side on the canister. They
are numbered 1 on the left and 2 on the right. Each port connects four PHYs; each PHY is
associated with an LED. These LEDs are green and are directly above the ports. For each
port, they are numbered 1 through 4. The LED indicates activity on the link and the statuses

are shown in Table 13-3.

Table 13-3 SAS LED statuses

State Meaning

On Link is connected.

Flashing Link is connected and being
used for I/O.

Off Link is not connected.

Canister and LED status
There are three LEDs in a row at the upper right of the canister that indicate the status and

identification for the node (Table 13-4).

Table 13-4 Node canister LEDs statuses
Position Color Name State Meaning
Left Green Cluster On The node is in the active or starting state. It might not be
status safe to remove the canister. If the fault LED is off, then the
node is an active member of a cluster. If the fault LED is
also on, then there is a problem establishing a cluster for
example due to a lack of quorum.
Flashing The node is in candidate or service state. It is safe to
remove the canister.
Off There is no power to the canister or it is in a state where
IBM Storwize V7000 code is not running, for example,
standby mode or Power On Self Test (POST).
Middle Amber Fault On The node is supposed to be in a cluster but is unable to
reach an active state.
Flashing The canister is being identified. There might be a fault.
Off The node is in a candidate or active state. This status does
not mean that there is not a hardware error on the node.
Right Green Power On The canister is powered on and the processors
are running.
Fast The canister is running a POST.
flashing
Slow AC is available, but the canister is in the standby mode that
flashing follows a request by the software to power off.
Off AC is not available.
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Expansion canister and LED status

As shown in Figure 13-2, there are two 6 Gbps SAS ports side by side on the canister. They
are numbered 1 on the left and 2 on the right. Each port connects four PHYs; each PHY is
associated with an LED. These LEDs are green and are next to the ports.

Canister status LEDs

Expansion canister

Figure 13-2 Canister status LEDs

In Table 13-5, we describe the LED statuses of the expansion canister.

Table 13-5 Expansion canister LEDs statuses

Position Color Name State Meaning
Top Green Status On The canister
is active.
Flashing The canister

has a vpd error.

Off The canister is
not active.
Bottom Amber Fault On The canister
hardware
is faulty.
Flashing The canister is

being identified.

Off No fault canister
is being
identified.

13.1.2 Disk subsystem

The IBM Storwize V7000 system is made up of enclosures. There are two types of
enclosures: a 2U12 that takes 12 3.5-inch drives, and a 2U24 that takes 24 2.5-inch drives.
The drives fit into the front of the enclosure, and the rear of the enclosures are identical and
have slots for two canisters and two power supplies. Enclosures are used as either control
enclosures or expansion enclosures. They are differentiated by the type of canister and
power supply they contain.
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An array is a type of MDisk made up of disk drives that are in the enclosures. 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, and have different restrictions on the
number of members in the array. An IBM Storwize V7000 system 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 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.

An IBM Storwize V7000 system supports the RAID levels shown in Table 13-6.

Table 13-6 RAID levels supported by an IBM Storwize V7000 system

RAID level Where data is striped Minimum to maximum
members
0 Data is striped on one or 1-8
more drives.
1 Data is mirrored between 2
two drives.
5 Data is striped across several 3-16

drives with one parity.

6 Data is striped across several 5-16
drives with two parities.

10 Data is striped across pairs of 2-16

mirrored drives.

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.

Solid-state drives

Solid-date drives (SSD) are treated no differently by an IBM Storwize V7000 system than
HDDs with respect to RAID arrays or MDisks. The individual SSD drives in the storage
managed by the IBM Storwize V7000 system are combined into an array, usually in RAID 10
or RAID 5 format. It is unlikely that RAID 6 SSD arrays are used due to the double parity
impact, with two SSD logical drives used for parity only.

A LUN is created on the array, which is then presented to the IBM Storwize V7000 system as
a normal managed disk (MDisk). As is the case for HDDs, the SSD RAID array format helps
protect against individual SSD failures. Depending on your requirements, additional high
availability protection, above the RAID level, can be achieved by using volume mirroring.
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SAS cabling

Expansion enclosures are attached to control enclosures using SAS cables (Figure 13-3).
The SAS network is made up of strands and chains.
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Each expansion enclosure
is connected to both node
canisters.

3

ki
L
1| &
TFe

>

| TN

>

| N H |
> >
ol el

>

ity
s
]

Chain 2
5 Enclosures including the Control
Enclosure

>

SiAlEs
bl (B (] [

0| N

Chain 1
5 Expansion Enclosures

Figure 13-3 SAS cabling

A strand starts with an SAS initiator chip inside an IBM Storwize V7000 node canister and
progresses through SAS expanders, which connect disk drives; each canister contains an
expander. Figure 13-3 shows how the SAS connectivity works inside the node and expansion
canisters. Each drive has two ports, each connected to a different expander and strand. This
configuration means both nodes in the I/0O group have direct access to each drive and there is
no single point of failure.

A chain consists of a set of enclosures correctly connected (Figure 13-3). Chain 1 of an I/O
group is connected to SAS port 1 of both node canisters; chain 2 is connected to SAS port 2.
This configuration means that chain 2 includes the expander and drives of the

control enclosure.
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At system initialization, when devices are added to or removed from strands, and at other
times, the IBM Storwize V7000 Software performs a discovery process to update the state of
the drive and enclosure objects.

13.1.3 Power

All enclosures require two power supply units (PSUs) for normal operation. A single PSU can
power the entire enclosure for redundancy.

Control enclosure PSUs contain batteries and expansion enclosure PSUs do not. The
additional battery function requires two additional LEDs, which is the main difference between
the PSUs when viewed from outside.

There is a power switch on the power supply. The switch must be on for the PSU to be
operational. If the power switch is turned off, then the PSU stops providing power to the
system. For control enclosure PSUs, the integrated battery continues to be able to supply
power to the node canisters.

Figure 13-4 shows the two PSUs present in the controller and expansion enclosure. The
controller PSU has two more LEDS than the expansion enclosure due to the battery status
indication. Table 13-7 shows the meaning of the LEDs in both enclosure:

TOP RIGHT
/  MIDDLE RIGHT TOP RIGHT
/ BOTTOM RIGHT ToPLERT

TOP LEFT

BOTTOM RIGHT

BOTTOM LEFT BOTTOM LEFT

Controller Enclosure PSU. Expansion Enclosure PSU

Figure 13-4 Controller and expansion enclosure LED status indicator

Table 13-7 LED statuses of power in the controller and expansion enclosure

Position Color Meaning
Upper left Amber AC failure
Upper right Green PSU OK
Middle left (Controller Amber Fan failure
Enclosure)

Lower left (Expansion

Enclosure)

Middle right (Controller Amber AC failure
Enclosure)

Lower left (Expansion

Enclosure)
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Position Color Meaning
Lower left (Controller Enclosure | Amber Battery fault
only)

Lower right (Controller Green Battery good

Enclosure only)

Table 13-8 shows the meaning of the LEDs for the PSU on the controller and

expansion enclosure.

Table 13-8 PSU LEDs statuses

PSU OK AC Failure

Fan failure

DC failure

Meaning

On On

On

On

There is a
communication
failure between
the PSU and
enclosure
midplane.

On Off

Off

Off

The PSU is on
and working
correctly.

Flashing Any

Any

Any

Neither canister
is working; it
might be
mis-seated,
unplugged, or
broken.

Off On

There is a
communication
failure and PSU
problem.

Off Flashing

Flashing

Flashing

There is a PSU
firmware
download in
progress.

Off On

Off

On

There is no AC
input.

Off Off

Off

A fan has failed.

Off Off

Off

On

The PSU is not
seated correctly.

Off Off

Off

Off

Thereis no power
to the enclosure.
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Table 13-9 shows the meaning of the LEDs for the battery on the controller enclosure

Table 13-9 Battery LEDs’ statuses

Battery is good Battery is at fault Meaning

On Off The battery is OK and fully
charged.

Flashing Off The battery is OK but not fully

charged. It is either charging or
doing a maintenance

discharge.

Off On The battery is broken.

Off Flashing The battery is broken but can
be serviced.

13.2 Configuration backup procedure

You can download a configuration backup file using the IBM Storwize V7000 GUI. This
procedure must be done manually.

Regularly saving a configuration backup file of the IBM Storwize V7000 system is important.
Download this file regularly to your management workstation to protect the data (a best
practice is to automate this download using a script and save it every day).

This file must be used if there is a serious failure that requires you to restore your
system configuration.

The backup file is updated by the cluster every day. It is important to save it after any
changes to your system configuration. It contains configuration data such as arrays, pools,
volumes, and so on (but no customer applications data).

You can use the GUI or the CLI to generate it. You must run svcconfig backup to produce a
new backup file; it is not possible at this time generate a new backup file using the GUI, but
you can only save it using the GUI.

13.2.1 Generating a configuration backup using the CLI

530

Further information about the CLI for the IBM Storwize V7000 system is in Appendix A, “CLI

setup and SAN Boot” on page 569.

You must have the following prerequisites in place:

» All nodes must be online.

» No object name can begin with an underscore.

» All objects must have non-default names, that is, names that are not assigned by the IBM
Storwize V7000 system.

Although objects should have non-default names at the time that the backup is taken, this
prerequisite is not mandatory. Objects with default names are renamed when they
are restored.
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To generate a configuration backup using the CLI, run the following command:

svcconfig backup
Example 13-1 shows an example of the svcconfig backup command’s output.

Example 13-1 svcconfig backup command

IBM_2076:I1TSO-Storwize-V7000-1:admin>svcconfig backup

CMMVC6130W Cluster ITSO-Storwize-V7000-2 with inter-cluster partnership
fully_configured will not be restored

CMMVC61551 SVCCONFIG processing completed successfully
IBM_2076:1TSO-Storwize-V7000-1:admin>

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.

Table 13-10 describes the three files that are created by the backup process.

Table 13-10 File names 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 have been reported.
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13.2.2 Downloading a configuration backup using the GUI

To download a backup of the configuration using the GUI, complete the following steps:

1. Click the Settings icon and click Support (Figure 13-5).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

| i= Suggested Tasks ¥ |

24 Internal
Drives

-
L
=& = [
5 MDisks 2 Pools 11 Wolumes

3 External
Storage Systems

ZEchad

v

1 Fibre Channel
Haost

. E
L&

0 ISCST Hosts

Sl . 4
? E I
Directory Services )

{ General J

qe objects that need to be configured. To learn more about each object, click the icon in the

F earning modules include a tutorial of the steps that are required to complete the task, To
ke Hpdd .h4. select the associated task from Suggested Tasks or use the icons in the 1eft navigation.

- Bllecoted AV SR KATE () (W) . RumingTesks®) ) . | HeahStatus )
https: ff 10,18, 228, 201 fgui# config-support

Figure 13-5 Support option
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2. The window shown in Figure 13-6 opens. From this window, click Show full log listing...
to show all log files.

ITSO-Storwize-¥7000-2 > Settings > Support ¥

|© Download Support Package CIMOM Logging Level: | Low

iZ Actions ¥ nodel

fdumps/endd.tre

’dumps=/ethernet.78G00RJ-1.trc
fdumpsfivedump.78G00RJ-1.110713.154412
fdumpsdivedump.78G00RJ-1.110926.143345
fdumps/ric.race_mq_log.txt.7T8G00RI-1.trc
fdumps/sel. T8GO0RJ-1.4rc
fdumps/snap.7T8G00RJ-1.110713.154812.tg92
’dumps/snap.78G00RJ-1.110926.143855.t92

=EhmE

idumps/svc.config.backup.now.xmi

config.backup.xml_73G00RJ-1

@ Download
fdumps/svc.config.cron.bak_78GO0RJ-1

fdumps/svc.config.cron.bak_78GO0RJ-2 te

’dumps=/svc.config.cron.log_78GOORJ-1
’dumps/svc.config.cron.log_73G00R)-2

§ .

idumps/syc.config.cron.sh_T3G00RJ-1
fdumps/svc.config.cron.sh_t§G00R.)-2
fdumps/svc.config.cron.zmi_78GO0RJ-1
fdumps/sve.config.cron.smil_7FEGO0RJ-2
Showving 47 files | Selecting 1 file

Allacated: 199.5 GB 1 5.5 TB (4% [k 4 Running Tasks (1) ) (.  Hethstaus
Figure 13-6 Show full log files window

3. Search for a file named /dumps/svc.config.backup.xml_*. Select it, right-click it, and
select Download to download it to your workstation.

13.3 Software upgrade

Concurrent software update of all components is supported through the standard Ethernet
management interfaces.
To upgrade the IBM Storwize V7000 Software, complete the following steps:

1. Open a supported web browser and, replacing <your-cluster-IP-address> with your cluster
IP address, enter the following URL:

https://<your-cluster-ip-address>
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http://<your-cluster-ip-address>/service/

The IBM Storwize V7000 GUI login window opens (Figure 13-7).

CtAarnanza” \/7000

Storage Management

User Hame: | g ‘

Password: | ITTTTTTYS ‘

] Login |E|

Figure 13-7 IBM Storwize V7000 GUI login window
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2. Login as your superuser and the IBM Storwize V7000 management home window opens.
Click Settings — General (Figure 13-8) and click General.

ITSO-Storwize-¥7000-2 > Home > Overview ¥

‘: ‘= Suggested Tasks = ‘

<o i

24 Internal 1 Fibre Channel

Drives L T Host
- = —9
5 MDisks 2 Pools 11 Yolumes
. 1 L

3 External 0 iSCEI Hosts
Storage Systems

p €

“' Ovessizise
ttings
e ——4

Event Hotifications %

Directory Services

[ Hetwork ) Ehe objects 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
Uppoi J j i

select the associated task from Suggested Tasks or use the icons in the left navigation.
General ‘h ),

nter

K

1110.15.225.201]gutcrfiy-general ISR (S R | e T—
https:/f10.18.228, 201 fgui# config-general

Figure 13-8 Settings menu

Chapter 13. RAS, monitoring, and troubleshooting for an IBM Storwize V7000 system 535




3. In the General menu, click Upgrade Software, and the window shown in
Figure 13-9 opens.

ITSO-Storwize-¥7000-2 > Settings > General ¥
BRI |, . oo

@‘" Date and Time Current software level: Version 6.3.0.0 (build 54.3.1109250000;

Licensing

e | Launch Upgrade wizard |
m @Upgrade Software
R

Jues GUI Preferences

¢elRihad

Allocated: 199.5 GB ! 5.5 TB () 4 % Running Tasks (0} ;
Figure 13-9 Upgrade Software menu

In this window, you can click the following buttons:

— Check for updates: This function checks with the IBM website whether there is a newer
IBM Storwize V7000 Software version than the version you have installed in your IBM
Storwize V7000 system. You must have an Internet connection to use this function.

My Notifications: Use the My Notifications tool to receive notifications of new and
updated support information to better maintain your system environment, especially
in an environment where a direct Internet connection is not possible. Go to
https://www.ibm.com/support/mynotifications (an IBM ID is required) and add
your IBM Storwize V7000 system to the notifications list to be advised of support
information and to download the latest code to your workstation for later upload.

— Start the Upgrade wizard: This function starts the software upgrade process.
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4. Click Launch Upgrade Wizard to start the upgrade process and you are redirected to the
window shown in Figure 13-10.

Upgrade Package Step 1 of 5

Download the upgrade test utility. This utility checks for known issues which
might prevent the software upgrade from completing successfully.
[B] d:

Afteﬁhe download completes, upload the upgrade test utility to the system.

Click Browse and select the file.
| [ Browse. )

Cancel

Figure 13-10 Upgrade Package window

In the window shown in Figure 13-10, you can download the Upgrade Test Utility, or if you
downloaded it previously, you can browse to the location where you saved it
(Figure 13-11).

) File Upload
. (g
mv | .. = Computer = Local Disk (C:) - Y7000 6.3 Upgrade - I Search W7000 6.3 Upgrade |£|
Organize *  Mew folder = o Eﬂ @
A - - i .
<t Favorites =1 Mame Date modified | Twpe | Size | |
B Desktop L | IBM2076_INSTALL_6.3.0.0 0 File 341,314 KB

g Dowrloads
(Ve
=l Recent Places

12 File

- Libraries
@ Documents
J‘ Music
(&5 Fictures
B videos

;-,;I Computer
ﬁ Local Disk {C:)
caw DATAE:
S C on BRM-CTX-3
G D on BRM-CTR-3 ™|

File narne: IIBMM?6_INSTALL_upgradetest_6.12 x| |anFiles |

Open Cancel |

Figure 13-11 Upload Test Utility
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5. When the Upgrade Test Utility has been uploaded, the window shown in Figure 13-12
opens.

Upgrade Package Step I of 5

Download the upgrade test utility, This utility checks for known issues which
rmight prevent the software upgrade from completing successfully.
Download

The upload of the package IBM2076_INSTALL_upgradetest_6.12 is
complete,

Click Mext to install the upgrade test utility,

| Mext = | | Cancel |

Figure 13-12 Upload completed

6. Click Next and the Upgrade Test Utility is applied and you are redirected to the window
shown in Figure 13-13.

Upgrade Software

E”J The task completed.

 Details

The task has started. Q:16 AM
Applying software package Q:1le M
IEMzO076_INSTALL upgradetest 6. 1Z2-313z2351623152Z823122. 12

Punning command: S:1l6 AM

sroctask applysoftware -file
IBM2076_ INSTALL upgradetest 6.12-9192551623192823122 12

Svnchronizing memory cache. Q:1le M
The task iz 100% complete. Q:1le M
The task completed. S:16 M

| Close | Cancel

Figure 13-13 Upgrade Test Utility applied

7. Click Close and the window shown in Figure 13-14 opens, where you can run the
Upgrade Test Utility.

Upgrade Package Step 2 of 5

The latest available upgrade version is 6.2.0.3.

Enter the version that you want to upgrade to. The upgrade test ukility checks
the system to ensure it is ready for an upgrade to this version.

6.5.0.0

Click Mext to run the upgrade test utility,

< Back | Mext = | | Cancel |

Figure 13-14 Run Upgrade Test Utility
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8. Click Next and you are redirected to the window shown in Figure 13-14 on page 538. At

this time, the Upgrade Test Utility runs and you are able to see the suggested actions, if
any, in the window shown in Figure 13-15.

Upgrade Package Step 3of §
Upgrade test utility output:

=
The tool has found 0 errors and 0 warnings

The test has not found any problems with the cluster.
Please proceed with the software upgrade.

Dl :

Click Mext to check for any dependent volumes and to proceed with the upgrade.

< Back Mext = Cancel

Figure 13-15 Results of the Test Utility

9. Click Next to start the software upload procedure, and you are redirected to the window
shown in Figure 13-16.

Upgrade Package Step F of §
Download the latest upgrade package. Download
Upload the upgrade package to the systern. Click Browse to select a file,
I Browse... |
< Back Cancel

Figure 13-16 Downloading software code

10.In the window shown in Figure 13-16, you can download the SAN Volume Controller

software upgrade package, or you can browse and upload the software upgrade package
from the location where you saved it (Figure 13-17).

) File Upload

'\\ )\\ ) . = Computer = Local Disk (C:) ~ %7000 6.3 Upgrade

Organize *  New faolder

A | -

- Eavorites 21 Mame ~ Date modified
]

B Deskiop
¢ Downloads

1= Recent Places

| Type

|| IEM2076_IMNSTALL upgradetest_6.12

10/19)2011 2:06 AM 12 File 33KB
4 Libraries
3 Daocuments
J'f Music
= Pictures

B videos

18 Computer
‘:; Local Disk {C:)
< DATA (E2)
o Con BRM-CTR-3
9 D on BRM-CTR-3 7|

File narme: IIBM20?6_INSTALL_6.3.D.D =] fairFies

Open Cancel |
4
Figure 13-17 Downloaded code
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11.Click Open in Figure 13-17 on page 539 and you are redirected to the windows shown in

Figure 13-18.
Upgrade Package Step & of 5
Download the latest upgrade package. Download
Upload the upgrade package to the systern. Click Browse to select a file,
2.~ Uplaading
< Back Mext = Cancel

Figure 13-18 Upload software code

12.Click Next and you are redirected to the window shown in Figure 13-19.

Upgrade Package Step d of 5

E
Download the latest upgrade package, Download

The upload of the package IBM2076_INSTALL 6.3.0.0 is complete.
Click Nest to continue the upgrade.

< Back Mext = Cancel

Figure 13-19 System ready to upgrade

13.Click Finish and the software upgrade starts. You are redirected to the window shown in
Figure 13-20. Click Close in the window shown in Figure 13-20; the warning message

shown in Figure 13-21 opens.

Upgrade Software

Running Command...

"

 Details
The task has started. S:Z4 AM
Applying software package S:E4 MM
IEMZ076_INSTALL_6.3.0.0-523443360247758518585.0

S:E4 MM

Purning command:
srctask applysoftvare -file IBM2Z076_INSTALL 6.3.0_0-82344336024778691885.0

Close Cancel

Figure 13-20 Upgrade the software code

' Warning

I & node falower has been detected. [nformation
I that is displayed onthe panel might be out of
2 datz, Do yau want to refresh the panel?

-
Cancel

Figure 13-21 Warning message
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14.Click OK and you have completed your task to upgrade the SAN Volume Controller
software. You receive messages that inform you that first one node, then the other, has
been upgraded. When both nodes have been rebooted, you have completed your SAN
Volume Controller software upgrade.

13.4 Critical Fix Notification feature

With IBM Storwize V7000 Software V6.3.0.0, the new Critical Fix Notification function enables
IBM to warn IBM Storwize V7000 users and SAN Volume Controller users if there is a critical
issue in the level of code that they are using. The system warns users when they log on to the
GUI using an Internet connected web browser.

There are a few points to note about this function:

» It warns users only about critical fixes and does not warn them that they are running a
previous version of the software.

» It works only if the browser also has access to the Internet (the IBM Storwize V7000 and
SAN Volume Controller systems themselves do not need to be connected to the Internet).

» The function cannot be disabled, and each time it displays a warning, it must be
acknowledged (with the option to not warn the user again for that issue).

The decision about what is a “critical” fix is subjective and requires judgment, which is
exercised by the development team. As a result, customers might still encounter bugs in code
that were not deemed critical. They should continue to review information about new code
levels to determine if they should upgrade even without a critical fix notification.

13.5 Monitoring host paths to the IBM Storwize V7000 system

In this section, we show how to monitor paths to the IBM Storwize V7000 system. On host
systems using the IBM multipath module, such as Windows and other operating systems, a
powerful CLI tool is available (see the basic Windows configuration in Chapter 4, “Host
configuration” on page 131 for information about monitoring IBM Storwize V7000 connectivity
from the host). Example 13-2 shows the output of the datapath query device command and
it shows that four paths should be available, but two of the paths have been closed, which
might indicate a problem.

Example 13-2 pcmpath query device showing a problem with one canister

C:\Program Files\IBM\SDDDSM>datapath query device

Total Devices : 2

DEV#: 0 DEVICE NAME: Disk2 Part0 TYPE: 2145 POLICY: OPTIMIZED
SERIAL: 600507680280801AC80000000000001F

Path# Adapter/Hard Disk State Mode Select Errors
0 Scsi Port5 Bus0/Disk2 Part0 OPEN  NORMAL 78 1
1 Scsi Port5 Bus0/Disk2 Part0 OPEN  NORMAL 0 0
2 Scsi Port6 Bus0/Disk2 Part0 CLOSE  NORMAL 0 0
3 Scsi Port6 Bus0/Disk2 Part0 CLOSE  NORMAL 25 1
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DEV#: 1 DEVICE NAME: Disk3 PartO TYPE: 2145 POLICY: OPTIMIZED
SERIAL: 600507680280801AC800000000000020

Path# Adapter/Hard Disk State Mode Select Errors
0 Scsi Port5 Bus0/Disk3 Part0 OPEN  NORMAL 1 1
1 Scsi Port5 Bus0/Disk3 Part0 OPEN  NORMAL 78 1
2 Scsi Port6 Bus0/Disk3 Part0 CLOSE  NORMAL 28 1
3 Scsi Port6 Bus0/Disk3 Part0 CLOSE  NORMAL 1 1

C:\Program

Files\IBM\SDDDSM>

The datapath query adapter command (Example 13-3) shows all IBM Storwize V7000 paths
that are available to the host. We can see that only Adapter 0 is available, and that
Adapter 1’s state is FAILED

Example 13-3 datapath query adapter command

C:\Program Files\IBM\SDDDSM>datapath query adapter

Active Adapters :2

Adpt# Name State Mode Select Errors Paths Active
0 Scsi Port5 BusO NORMAL  ACTIVE 36 0 2 2
1 Scsi Port6 BusO  FAILED ACTIVE 17 1 2 0

C:\Program

Files\IBM\SDDDSM>

After the problem is fixed, scan for new disks on your host, and check if all paths are available
again (Example 13-4).

Example 13-4 datapath query device command

C:\Program Files\IBM\SDDDSM>datapath query device
Total Devices : 2

DEV#: 0 DEVICE NAME: Disk2 Part0 TYPE: 2145 POLICY: OPTIMIZED
SERIAL: 600507680280801AC80000000000001F

Path# Adapter/Hard Disk State Mode Select Errors
0 Scsi Port5 Bus0/Disk2 Part0 OPEN  NORMAL 95 1
1 Scsi Port5 Bus0/Disk2 Part0 OPEN  NORMAL 0 0
2 Scsi Port6 Bus0/Disk2 Part0 OPEN  NORMAL 0 0
3 Scsi Port6 Bus0/Disk2 Part0 OPEN  NORMAL 28 1
DEV#: 1 DEVICE NAME: Disk3 Part0 TYPE: 2145 POLICY: OPTIMIZED

SERIAL: 600507680280801AC800000000000020

Path# Adapter/Hard Disk State Mode Select Errors
0 Scsi Port5 Bus0/Disk3 Part0 OPEN  NORMAL 1 1
1 Scsi Port5 Bus0/Disk3 Part0 OPEN  NORMAL 95 1
2 Scsi Port6 Bus0/Disk3 Part0 OPEN  NORMAL 31 1
3 Scsi Port6 Bus0/Disk3 Part0 OPEN  NORMAL 1 1
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C:\Program Files\IBM\SDDDSM>

You can also use the datapath query adapter command and check that the FAILED path is
back ONLINE (State=NORMAL) (Example 13-5).

Example 13-5 datapath query adapter to check if a failed path is online
C:\Program Files\IBM\SDDDSM>datapath query adapter

Active Adapters :2

Adpt# Name State Mode Select Errors Paths Active
0 Scsi Port5 BusO NORMAL  ACTIVE 52 0 2 2
1 Scsi Port6 BusO NORMAL  ACTIVE 21 1 2 2

C:\Program Files\IBM\SDDDSM>

13.6 Monitoring overview

Figure 13-22 shows the navigation window that is used to start the Monitoring wizard for the
Viewing System, Viewing System Details, Viewing Events, and See Real Time
Performance Graphs.

ITSO-Storwize-¥7000-2 > Home > Overview ¥

|_ i= suggested Tasks = |

=

1 Fibre Channel

System Details i (e Haost
r— ] — & =0 &
S5 |
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3 External 0 iSCEI Hosts

Storage Systems

ey

=L

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

e

¥ Visit the Information Center

€ Allocated: 199.5 GB / 5.5 TB (4%) ) € Running Tasks (8} ) m
Figure 13-22 Monitoring
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The Recommended Actions tab shows the highest priority maintenance procedure that needs
to be run. Use the troubleshooting wizard to allow the IBM Storwize V7000 system to
determine the proper order of maintenance procedures. Click Recommended Actions and
the highest priority event that needs to be fixed appears (Figure 13-23).

ITSO-Storwize-¥7000-2 > Monitoring > Events ¥

Next Recommended Action
Number of device logins reduced
Error Code: 1630, Event [0 010003
a few moments aga

‘ 2 Run This Fix Procedurs |

Recommended actions L -

10M3/1 :52:44 AW e Alert Mumber of device logins reduced contrallgr 1) DE3500

1630 10MS8/1 95244 AM e Alert Mumber of device logins reduced contrallzr 1 ITS0_SWe2
1630 10191 35244 AM @ Blert Mumber of device logins reduced contraller 2 IT30_3vic1

LT

e

Showing 3 everts | Selecting 1 evert

| =TT — | TR — | —rEmr—
T O

Figure 13-23 Recommended Actions

In this example, Number of device logins reduced appears. The next step in this example is to
review the physical FC cabling to determine the issue and then click Run Fix Procedure.

A best practice is to review the event logs and recommended actions periodically to ensure

that there are no unexpected events, and to configure Call Home so that notification of
serious events is done immediately.
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The Event Log tab includes events that are important to know about, including both errors
and informational events. An example of the event log is shown in Figure 13-24.

ITSO-Storwize-¥7000-2 > Monitoring > Events ¥
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{’_,ﬁ 1630 10491
1630 104131

I ’ 1630 104811
104911

&"- 10491
> 104941

€

946:44 AM Message
946:44 AM Message
24544 AM Message
5244 aM Meszage
5244 AM @D blert

95244 &M QD sert

8.52.44 AM @D st

25244 AM Message
5314 aM Meszage
5314 &M Message

Showing 10 events | Selecting 1 event

Event log cleared

SAS discovery occurred, no configuration chanoes were detected
FC discovery occurred, no configuration changes were detected
FC discovery occurred, configuration changes pending

Mummber of device logins reduced

Mumber of device logins reduced

Mumber of device logins reduced

FC discovery occurred, configuration changes complete

FC discovery occurred, configuration changes pending

FC discovery occurred, configuration changes complete

nioce 4 node2

io_orp o ia_grp0

cluster IT3C-Etorwize-Y70...
cluster ITSO-Storwize-V70
controllzr 2 ITSO_SWiC

controller 1 ITS0_SVC2
contraller 1} DE3500

cluster IT3C-Etorwize-Y70...
cluster ITSO-Storwize-V70
cluster ITSO-Starwize-V70...

€ Allocated: 199.5 GB 5.5 TB (%) )

G Running Tasks !Il a

. Heamhsatus

Figure 13-24 Event Log
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Click Settings and then Support. This action provides the data necessary for IBM Support to
determine what the status of the IBM Storwize V7000 system is. This function provides
several versions of the svc_snap command embedded within the GUI choices (Figure 13-25).
The choices are to either download a support package to your local system, or to display the
available logs.

ITSO-Storwize-¥7000-2 > Settings > Support ¥

‘g Download Support Package CIMOM Logging Level: | Low

Looking for individual fog fites? Show full log listing. .

a=Ehed

 Setinse )
_

Event Notifications

Directory Services

Hetwork )
Support ‘h ))
General )|

O eeciada GRS TE () LY —) YIS

https:j/10.15.228.201/qui#config-suppart

Figure 13-25 Support tab of troubleshooting
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13.7 Manipulating the event log and recommended actions grid

There are multiple views of the events and recommended actions available. The GUI is
designed to work like any Windows application menu, so the event log grid is manipulated
through the row containing the column headings (Figure 13-26).

ITSO-Storwize-¥7000-2 > Monitoring > Events ¥

Next Recommended Action

4 Number of device logins reduced
ot Error Code: 1630, Event ID: 010003
. 1% hours ago

* |% Run This Fix Procedure
L“! = actions ¥ ¥ cClear Log &) Refresh Show all 4
0 oie ast Timesta Stat De intio | hiect Tvme one D Obiect N
@ 10191 94544 AM Message Event log cleared - Error Code e 4 node2
Tyt 10ASMH G454 AM Message SAS discovery occurred, no configuration chal | SEQUEnce Num arp ] io_grp0
di’ 10N QA1 44 b hessage FC discovery ocourred, no configuration chang o4 Last Timestamp ater ITSO-Storwize-70
101951 95244 &M Message FiC discovery occurred, configuration changes| |~ Status ster ITSO-Storwize-w 70
l_ﬁ 1630 101911 35244 AM 0 Alert Number of device logins reduced ./ Description troller 2 TS0 Sl
1630 10A19/1 55244 An @D mlert Number of device logins reduced -4 Object Type roller 1 ITS0_SWC2
l ’ 1630 10M1901 95244 AM QD lert Number of tevice logins reduced o Object ID roller i} DS3500
} 1019711 5244 AM Message FIC discavery accurred, configuration changes||LJ object Mame ster ITS0-Storwize-470
&f‘- 10131 95514 AM Meszage FC discovery ocourred, configuration chanoes Copy 1D ster ITSO-Storwize-¥70
@ 1091 55314 Ab hiessage FC discovery ocourred, configuration changes ™ penarting Made 10 ster ITSO-Btorwize-Y70

Reporting Mode Name
Root Sequence Mumber
Fixed

Ewent Count

Event ID

I Show Select/Deselect All

Showing 10 everts | Selecting 1 evert C@ Reset Grid Preferences
| IO — | ST e— o HeawSwus )

Figure 13-26 Event log grid column headings

If the row is highlighted and then right-clicked, a menu for the column choices opens. Select
or clear the column preferences as needed. You can also manipulate the menu columns on
the Audit Log Grid, as demonstrated in 13.8, “Recommended Actions menu: Details” on
page 548.

Every field of the event log is available as a column in the event log grid. There are several
fields that are useful to use when working with IBM Support and using the Show All filter, with
events sorted by time stamp. These fields are the sequence number, event count, and the
fixed state.

Using Reset Grid Preferences sets the grid back to the defaults.
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It is possible to adjust the width of the columns to match your preferences (Figure 13-27) by
hovering the mouse over the column marker, clicking the marker and holding the button, and
then moving the column width. This width can also be reset by using the Reset

Grid Preferences.

ITSO-Storwize-¥Y7000-2 > Monitoring > Events «

Next Recommended Action

Ak Number of device logins reduced
° Error Code: 1630, Event ID: 010003
1t hours ago

|% Run This Fix Procedure

L—! i= adtions v 1F Clear Log (3 Refresh Show all L -
- imest Stat D 0 0 D 0 a
@ 101911 94544 A0 Message FC digcovery occurred, no configuration changes were detectedd cluster ITSO-Storwize-¥70
' 10M8/1 D52 44 AW Message FC discovery ocourred, configuration changes pending cluster ITS0-Storwize-470
LB_! 10M19/1 9:52:44 AM Message FC discovery occurred, configuration changes complete cluster ITSO-Storwize-»70
10M9A1 5314 A Message FC discovery occurred, configuration changes pending cluster ITSO-Storwize-w70
1_15 104811 2:53:14 &AM Message FC discovery occurred, configuration changes complete cluster ITSC-Storwize-¥70
1630 104911 9:52:44 &AM @ Llert Mumber of device loging reduced controller 2 ITSC_SV(C1
l ’ 1630 10/19/11 9:52:44 A @ Alert Mumber of device logins reduced controller 1 ITS0_5VC2
a 1630 10M8/1 95244 Ak Q Alert Mumber of device loging reduced cortraller 0 DS3500
%"‘ 10M9M1 2:45:44 AM Meszage SAS dizcovery occurred, no configuration changes were detected io_grp o io_grpd
‘@g A0M9M1 94544 Al Message Event log cleared noce 4 nodez

Showving 10 everts | Selecting 1 event

| T T S I — Gl n—) G heansews )
T T

Figure 13-27 Adjusting the column width of Recommended Actions and Event Log panes

13.8 Recommended Actions menu: Details

The IBM Storwize V7000 system determines the most important action that is currently
presenting itself in the event log, and highlights this action at the top of the Recommended
Actions window. Check this window periodically to monitor for any unexpected informational
events or errors.

548 Implementing the IBM Storwize V7000 V6.3



As an example, Figure 13-28 shows how a Fibre Channel cable that is loose presents itself
and how the IBM Storwize V7000 reports this problem as the highest priority event at the
time.

ITSO-Storwize-¥7000-2 > Monitoring > Events ¥

MNext Recommended Action

b4 Number of device logins reduced
o Error Code: 1630, Event ID: 010003
l' ‘. 1% hours ago
| %nRun This Fix Procedure

= actions v (@ Refresh Recornmended actions  « @, ~ |Ater.
Ennon Cotle Cast Timestarmp F Deschption Ohject lype Ohject Name
1830 101911 9:52:44 A @Alert Mumber of device logins reduced  controlier a D=3500
1630 10M 911 9:52:44 AM @Alert Mumber of device logins reduced  controller 1 ITSO_SWiC2
1630 10M 911 9:52:44 AM @Alert Mumber of device logins reduced  controller 2 ITSO_SWCT

CenRchad

Showing 3 events | Selecting 0 events

Figure 13-28 Recommended Action - Number of device logins reduced
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We click the Run Fix Procedure button, and the window shown in Figure 13-29 opens.

MNumber of device logins reduced

Directed Maintenance Procedure

Error Code: 1630

The number of device logins has been reduced.

The number of device logins is reduced.

Continue |

Cancel I

Figure 13-29 Error code 1630 (Fix Procedure)
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In this case, the Storage System named DS3500 has not deliberately been removed, so
select No in Figure 13-30 and then click Next.

MNumber of device logins reduced

1630 : Directed Maintenance Procedure

Has the storage system DS3500 been deliberately removed?

Cancel | o Tes

Figure 13-30 Back-end storage question for Fix Procedure
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As suggested by the DMP Recommended Action, change the FC cable, and then click Next
(Figure 13-31).

MNumber of device logins reduced

1630 : Directed Maintenance Procedure

The configuration rules for Fibre-Channel connection redundancy are:
1. Each Y7000 node should be able to access a storage system as a whole through 2 or more different w7000
initiator ports,

2, Each w7000 node should be able to access a storage systemn as 3 whole through 2 or more different
controller target ports.

3. Each w7000 node should be able to access each target port throuagh at least one Y7000 initiator port,

Perfarm checks to find the cause of the lack of Fibre-Channel connection redundancy:

1. Check that all storage system WWPHs are being reported as expected in Isfabric view,
Check that each WWPHN is zoned in appropriately.

Check that each WWPHN cable is plugged in, working, and of the correct type.

Check that all W\WPM GBICs/HBAS are working and of the correct type.,

£

Cancel I Continue |

Figure 13-31 DMP Recommended Action process
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Click Continue to verify the status change (Figure 13-32).

MNumber of device logins reduced

1630 : Directed Maintenance Procedure

&re you satisfied that there is adequate redundancy?

If you press Continue Y7000 will assume that the current configuration is as intended.

Cancel | Continue |

Figure 13-32 DMP Recommended Action process
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After you click Continue, the MDisk discovery process starts (Figure 13-33).

Mumber of device logins reduced
1630 : Directed Maintenance Procedure

MDisk discovery has started.
If discovery takes longer than 2 minutes, your system may have a problem. The discovery progress checking will

time-out after 15 minutes,
Click Continue to check the discovery progress, or click Cancel to exit unfized.

Continue I

Cancel |

Figure 13-33 DMP Recommended Action process
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After you click the Continue button, the error is marked as fixed (Figure 13-34).

Number of device logins reduced

1630 : Directed Maintenance Procedure

The reduced device logins event is now fixed.

Click QK to mark the event as fixed, or Cancel to exit.

Cancel | 6].8 |

Figure 13-34 DMP Recommended Action process completed
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If you return to the main Actions grid, it is also possible to mark this error as fixed or view the
event details (Figure 13-35).

ITSO-Storwize-¥7000-2 > Monitoring > Events ¥

Next Recommended Action

A-d-b MNumber of device logins reduced
i Error Code: 1630, Event ID: 010003
™ z hours ago
“ |§§’ Run This Fix Procedure |
L‘! i= Actions ¥ T,f Clear Log e Refresh Show all 1 v
@ A0M DM D48 44 Ak Message Evert log clearsd rode 4 node?
[Pl 10M9M1 34844 A Meszage SAS dizcovery occurred no con... io_grp 1] io_arpd
R&l 10311 34544 An Mezzage FC dizcovery occurred, no confi..  cluster ITSO-Storwize-V70...
1091 5244 A Message FC discovery occurred, configur...  cluster ITS0-Storwize-V70...
@ 1630 10M9M1 5244 Ah @ Alert Mumber of device logins reduced  controller 2 'T_ 0 1
1630 10H 91 35244 A0 Q et Number of device logins reduced  controller 1 | ¥ Run Fix Procedure
‘, 1630 10AGI G524 Ah Alert Number of device logins reduced.  cortraller g |# Merk as Fixed
y A0M9M1 25244 Ak Message FC dizcovery ocourred, configur...  cluster “) Mark as Unfixed
&‘ 101911 5314 Al Message FC discovery accurred, configur...  cluster (2 Filter by Date
:_i"" 101911 25314 AM Meszage FC discovery ocourred, configur...  cluster @ Show entries within... »
‘# 10M3M1 12:05:49 P Meszage FC dizcovery occurred, no confi cluster Reset Date Filter
Properties {b

Showing 11 events | Selecting 1 event

Figure 13-35 Actions event properties
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Clicking the Properties menu lets you view all the properties of this event log (Figure 13-36).

First Timestamp 10/19/11 9:52:44 AM
Last Timestamp 10/19/11 9:52:44 AM
Event Count 1

Properties and Sense Data for Event 010003

Reporting Node Name nodel ;I
Root Sequence Number 104

Event ID 0ioo03

Event ID Text Nurmber of Device paths has reduced

Error Code 1630

Error Code Text Nurmber of device logins reduced

Status alert

Fined Mo

Auto Fired Mo

Motification Type Warning

System sequence 000000750

Initiator port ID 1]

Target storage system ID 1]

Target port ID internal i}

Target port ID storage system 1]

Worldwide node name 50:05:07:658:02:00:A7FE

Worldwide port name 50:05:07:68:02:20:A7:FE

Device port active node login count i}

Device port MDisk path active count 1}

Incorrect storage system configuration

type

Device io resource count 1000

Device io resource count per WWPN 1

Device is degraded no —
Device vlun link count i]

Device port vlun path active count array Ox00000000000000000000000000000000

Device port vlun path slander count array  0x00000000000000000000000000000000 Ll

< Previous || Mext = Close
Figure 13-36 Event log properties
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The Event Log Properties menu is accessible from both the Recommended Actions and the
Event Log navigation tabs. If you click Next, the view skips to the next event log properties

(Figure 13-37).

Properties and Sense Data for Event 981004

First Timestamp: 12/6/10 5:16:33 PM
Last Timestamp: 12/6/10 5:16:33 PM
Event Count: 1

Sequence Number:
Object Type:

Object ID:

Object Name:

Copy ID:

Reporting Node ID:
Reporting Node Name:
Root Sequence Number:
Event ID:

Event ID Text:

Error Code:

Error Code Text:
Status:

Fixed:

Auto Fixed:
Notification Type:
Sense bytes 0 to 15:
Sense bytes 16 to 31:
Sense bytes 32 to 47:
Sense bytes 48 to 63:
Sense bytes 64 to 70:
Sense bytes 80 to 95:
Sense bytes 96 to 111:
Sense bytes 112 to 127:

= Previous

112
cluster

ITSO-Storwize-W7000-2

2
node2
110
981004

FC discovery occurred, no configuration changes were detected

message

na

na

informational

01 0400003504 00000202000001000100
00 00000002 00000001 0001 0000000000
00 00 00 00 00 00 00 00 00 00 02 00 00 00 00 00
00 00 00 00 FF FF FF FF 00 00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0
00 00 00 00 02 000000000000 0000000000
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0

Close

Figure 13-37 Using Previous and Next on Event Log Properties
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After you return to the GUI, click the Run Fix Procedure button to indicate that the problem is

fixed, or click Mark As Fixed (Figure 13-38).

ITSO-Storwize-¥7000-2 > Monitoring > Events ¥

Next Recommended Action
LA Number of device logins reduced
° Error Code: 1630, Event ID: 010003
l- " 2 hours ago
“ ! |$§ Run This Fix Procedure .
L"! i= Actions ¥ "Lf Clear Log @ Refresh Shaow all L -
Tron Lode IMestampy dtis DESCHpUon Dhject iype Ohject D OhjectHame
@ 1019111 9:45:44 AWM Meszsage Event log cleared noce 4 node?
[Fres 1019111 9:45:44 AWM Meszsage SAS discovery occurred, no con.. io_grp 1] io_grpl
iﬁ‘ 1019111 9:45:44 AWM Meszsage FC discovery occurred, no confi..  cluster ITSO-Starwize-V70..
1019111 9:52:44 AWM Mezzage F discovery occurred, configur...  cluster ITSO-Storwize-V70...
gﬂ 1630 1091 55244 AW @ Alert hlumber of device lnins Fad jced contraller 2 ITSO_SWiC
1630 10911 52:44 AM QD #lert % Run Fix Procedure sed  controller 1 TSO_Sve2
‘, 1630 10A 91 F5244 AM Alert 2 Mark a5 Fixed ced  cortroller o DS3500
i 10M 91 S5244 AM Message | & Mark as Unfixed qur.. cluster ITSO-Storwize-V70...
&' 1018011 3:53:14 AM Message | Filter by Date qur..  cluster ITSO-Storwize-V70...
:‘"" 1018011 3:53:14 AM MWessage n@ Show entries within... ¥ [gur... cluster ITSO-Storwize-V70...
W 1041911 12:0:5:49 PM Mezsage Reset Date Filter nfi.. cluster ITSO-Storwize-V70...
@ Properties
Showing 1 everts | Selecting 1 event
< Allocated: 199.5 GB /5.5 TB (4%) ) (- Running Tasks (0} D %

Figure 13-38 Mark As Fixed
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13.9 Audit Log tab

Figure 13-39 shows the Audit Log tab menu item. Click Audit Log to view which configuration
CLI commands have been run so far on the IBM Storwize V7000 system (information and
service commands are not included).

ITSO-Storwize-¥7000-2 > Home > Overview ¥

“ | ‘= Suggested Tasks = |
@ 24 Internal ) 1 Fibre Channel
. Drives = Hast
Ly -‘zj —D —D @
5 MDisks 2 Pools 11 Yolumes
al | b §
3 External 0 iSCSI Hosts
— Storage Systems

T

Users

Audit Log

VWelcome!
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 reguired to complete the task. To
configure these objects, either select the associated task from Suggested Tasks or use the icons in the left navigation.

¥ ¥isit the Information Center

e g RE W) O Running Toske © ) ST —
https: 10,158,228, 201 fquiusers-audit PR

Figure 13-39 Audit Log from Access Management window
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An example of the audit log after creating volumes and mapping them to hosts is shown in
Figure 13-40, with a command highlighted. The Running Tasks button is available at the
bottom of the window in the status pod; if you click that button, the progress of the currently

running tasks is displayed.

ITSO-Storwize-¥7000-2 > Access > AuditLog ¥
[ = actions ¥ (@) Refresh -
Date and Tii
A0M 941 12:11:25 PM SURErUSEr svctask chiogrp -maintenance no 3
1001941 12:11:27 PM SUpErLSEr svctask chiogrp -maintenance no 0
* A0 9M1 12:11:27 PM SURErUSEr svctask chiogrp -maintenance no 1
. 10719011 12:11:27 PM SURErUSEr avctask chiogrp -maintenance no 2
L"! A0M 91 12:11:23 PM SURErUSEr svetask cherrstate -sequencenumber 107
=, 10M 941 12:05:51 PM SURErUSEr svetask detectmdisk
W 10M9M1 9:48:45 AM SURErUSEr svctaszk clearerrlog -force
e 100941 9:48:40 Ak SUpErUSEr svctask cherrstate -sequencenumber 103
"‘d 1019011 94833 Ak SUperuser svctask cherrstate -sequencenumber 101
A0/ 941 9:48:24 AWM SURErUSEr svetask cherrstate -sequencenumber 102
.JE 1001941 9:45:47 AWM SURErUSEr svitask clearerrlog -force
10941 8:53:35 AM SURErUSEr svetask cleardumps -prefix fdumps 4
‘ , A0M9M1 8:53:26 AM SURErUSEr svctaszk cleardumps -prefix fdumps 1
10941 8:53:09 AK SUpErUSEr svctask cleardumps -prefix fdumps
&"I" 1001941 53220 Ak SUPErUSEr svctask detectmdisk
:" - e 1009041 5:26:25 AWM SURErUSEr svetask mkvdisk -name Fileserver 02 -iogrp io_grp0 -mdiskgrp Int... 10
‘# A0/ 941 5:26:25 AWM SURErUSEr svetask mkfomap -source Fileserver target Fileserver_02 -copyr... 4
A0/ 941 5:20:26 AWM SURErUSEr svetask mkvdisk -name Fileserver 01 -iogrp io_grpd -mdiskgrp Int... 9
A0M9M1 5:20:26 AW SURErUSEr svctask mkfomap -source Fileserver target Fleserver 01 -copyr... 3
A0 941 5:20:26 Ak SUpErUSEr svctask startfomap -prep 3
T0F1 9011 43546 AW SURErUSEr avctask startfcmap -prep 2
10941 4:33:30 AWM SURErUSEr svctask mkvdisk -name MM_SRC_02_01 -iogrp io_grp0 -mdiskarpl... 8
ANMAAMY 435330 Ak SUBRFLRAE avrtazk mkfrman -moorce M SRC N2 daroet Ml SRC 02 01 o0 el LI
Showing 992 entries | Selecting 1 entry
& Allocated: 199.5 GB / 5.5 TB (4%) ) & Running Tasks (0} ) %

Figure 13-40 Audit log

The audit log is especially useful in determining past configuration events when trying to
determine, for example, how a volume ended up being shared by two hosts, or why the
volume was overwritten. The audit log is also included in the svc_snap support data to aid in
problem determination.

It is also possible to change the view of the Audit Log grid by right-clicking the column
headings (Figure 13-41). The grid layout and sorting is completely under the user’s control, so
you can view everything in the audit log, sort different columns, or reset the default

grid preferences.

ITSO-Storwize-¥Y7000-2 > Access > Audit Log =

[ Actions = @Rafresh -

Sequence Murmber
10M 911 S:26:25 AM SUperuser svictask mkvdisk -name Fileserver_02 -iogrp io_grpl -mdiskorp Int... 10 .
.4 Date and Time
10M9M1 5:26:25 AWM SUPeruser =svctask mkfomap -source Fileserver target Fileserver_02 -copyt 4
4| User Narne
10M9M1 5:20:26 AWM SURErUsEr svitask mkvdizk -name Fileserver_01 -iogrp io_grp0 -mdiskgrp Int... 9 |
Result
A0M9M1 5:20:26 A SUREUSEr svotask mkfomap -source Fileserver target Fileserver_01 -copyr.. 3
-4 Comrmand
10M9M1 S:20:26 AM SUperuser svitask startfomap -prep 3
. Object ID
10M9M1 4:33:46 AM SUREeruser svctask startfomap -prep 2
1091 4:33:30 AM superuser svetask mikvdlisk -name Mh_SRC_02_01 -iogrp io_orp0 -maiskorp ... 8 9 Reset Grid Preferences
10M9M1 4:33:30 A SURErUSEr svotask mkfomap -source MM_SRC_O2 target MM_SRC_02_ 01 c.. 2

Figure 13-41 Right-click audit log column headings
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13.10 Collecting support information

Occasionally, if you have a problem and call the IBM Support Center, they might ask you to
provide support data. You can find this data under the Support tab of the Troubleshooting

navigation window.

Click Settings and then the Support tab to begin the procedure of collecting support data
(Figure 13-42). Assuming that the node restarts, use the menu shown in Figure 13-44 on
page 563 to collect the default logs plus all the existing statesaves to capture the maximum

data for support.

ITSO-Storwize-¥7000-2 > Home > Overview ¥

|_ ‘= Suggested Tasks = |

<& i

TIIT.

24 Internal ; 1 Fibre Channel
Drives Lk @ [P Host
5 MDisks 2 Pools 11 Yolurmes
| |
|
3 External 0 iSCSI Hosts
Storage Systermns

X, (@D ua

J “. Owvearvia
Settings
N [ settings ]
7 CEImErra—, |

Directory Services

{ General ‘h ),

enter

Hetwork ) Bthe 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
{ Support )\ B select the associated task from Suggested Tasks or use the icons in the left navigation,

[ Allacatad: 400 & CR 5 R TR (4% it (. Running Tasks (0} )
https: /10,183,225, 201 fqui# config-support 4_2 ?

Figure 13-42 Support option Data Collection

Click Download Support Package (Figure 13-43).

ITS0-Storwize-¥7000-2 > Troubleshooting > Support

| © pounlead suppart Pac@age |

Looking for individual log fites® Show fuil log isting

g

CIMOM Logging Level: | Low ¥ |

Figure 13-43 Download Support Package window
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The window for collecting different versions of svc_snap opens (Figure 13-44); the version
you download depends on the event that are investigated. For example, if you notice that a
node was restarted in the event log, capture the snap with the latest existing statesaves.

Download Support Package

Select the type of support package to download. This package can be
several hundred megabytes,

") standard logs
: Standard logs plus one existing statesave
.:, Standard logs plus most recent statesave from =ach node

: Standard logs plus new statesaves

@Downlﬁad Cancel

Figure 13-44 Download support package choices

The procedure to create the snap on the IBM Storwize V7000 system, including the latest
statesave from each node canister, starts. This process might take a few minutes
(Figure 13-45).

Generating the support package to your system. This will take a while.

-3 Synchronizing memory cache,

=) Details

The task has started. 3:50 PM
Purnning commard: 3:50 PM
src_snap guid

Svnchronizing memory cache. 3:51 PM

Close Cancel

Figure 13-45 Task detail window

A window opens that gives you the choice to save the file on your local Windows system
(Figure 13-46).

Opening snap.78G00R1-2.111019.123510.kgz I

You have chosen to open

|| snap.18G00R1-2.111019.123510.tg2
which is &t tgz File
from: hkbps: /10,18, 228,201

‘What should Firefox do with this File?

" open with Browse... |

i+ Save File

™ mo this aukormatically For Files like this From now on.

o | Cancel

Figure 13-46 Save file to the local Windows system
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Save the resulting snap file in a directory (Figure 13-47).

1
!_ Downloads =]
( )°v| 4§ ~ Computer + Local Disk {C:) ~ Users ~ Administrator ~ Downloads - lmll Search Downloads m
Organize | |Open  Sharewith v hew Folder E= '@'
'r Favorites Narne Date modified - I Type | Size | |
Bl Desktop | 5nap.78G00RI-2,111019, 123831 kg2 10f19/2011 12:35PM  TGZ File 1,636 KB
& Downloads [ ] 2.111019, gz 10/18/2011 12:34 PM

15 Recent Places .
= | 5nap.78G00RI-2.111017. 130547 tgz 10f17/2011 1:09 PM TGZ File 9,124 KB

= Lbraries | snap.78GO0RI-2.111016.115132 kgz 10f16/2011 11:49 AN TGZ File 8,353 KB
4 Documents || snap, 100047, 111012, 103326 bz L0fL2/2001 10:37 &M TGZ File 7,019 KB
,J'. Music | snap.100047,110929.111223,tgz 9/23/2011 11:50 AM TGZ File 2,706 KB
| Pictures
¥ videos

18 Computer
24 Local Disk (1)
u DATA (1)

S C on BRM-CTX-3
# D on BRM-CTX-3
S# R on BRM-CTX-3

Eid Metwork,

snap, FRG00R1-2,111019,123510,tz Date modified: 10/19/2011 12:34 PM Date created: 10/19/2011 12:34 PM
TGZ File Size: 1.58 MB

Figure 13-47 Save the resulting snap file to a local directory

To upload the resulting snap file to the IBM Support portal after you open a call with IBM
support, go to the following address:

http://www.ecurep.ibm.com/app/upload

You are ready to call the IBM Support Line or use the IBM Support Portal to open a call. If you
use the latter option, go to the following address:

http://www-947.ibm.com/support/entry/portal/Open_service request?brandind=Hardware

13.11 Shutting down an IBM Storwize V7000 system

In this section, we show how to shut down an Storwize V7000 system using both the GUI and
the CLI.

Important: You should never shut down your IBM Storwize V7000 system by powering off
the PSUs, removing both PSUs, or removing both power cables from a running system.

13.11.1 Shutting down using the GUI

You may 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
need to power on locally to restart the system.
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To shut down using the GUI, complete the following steps:

1. Hover the cursor over the Monitoring function icon and click System Details
(Figure 13-48).

ITSO-Storwize-¥7000-2 > Home > Overview

| ‘= suggested Tasks ¥ |

= -
Sy=te |

Syste Details

1 Fibre Channel

E’ E— @ = 3_\;.—1 Host

2 Pools 11 Volurnes

{ |
L=

3 External 0 iSCSI Hosts
Storage Systems

Figure 13-48 System Device option of the Monitoring function icon

2. Click the Action button and select Shutdown Cluster (Figure 13-49).

e
&
&
@
A
4

ITSO-Storwize-¥7000-2 > Monitoring > System Details +

@ refresh | ‘= Actions ¥ |

i@ add Enclosures 3

- @ ITS0-Storwize-Y7000-2
| @ Enclosure 1
@ Drive Slots
+ [ Canisters
5 @ Power Supply Units

Z View Chain
@ Reset all identify LEDs
i+ Upgrade

(') Shut Down System

System ID Q0o00Z00A0CO06R2

Software ¥Yersion 6.3.0.0 {build 54.3.1109260000)

Figure 13-49 Shutdown Cluster option
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3. The Confirm IBM Storwize V7000 Shutdown IBM Storwize V7000 window opens
(Figure 13-50). A message opens and prompts you to confirm whether you want to shut
down the cluster. Ensure that you have stopped all FlashCopy mappings, Remote Copy
relationships, data migration operations, and forced deletions before continuing. Click Yes
to begin the shutdown process.

Confirm Cluster Shutdown

If you shut down the entire cluster, access to all
volumes and data will be lost, To confirm that vou
want to shut down the cluster, enter YES and click
Ok

If you want to restart the cluster, you must have
physical access to the system,

To confirm, enter YES,

| YES|

O% Cancel

Figure 13-50 Confirm Shutdown window

Tip: When you shut down an IBM Storwize V7000 system, it will not automatically restart.
You must manually restart the IBM Storwize V7000 system.

13.11.2 Shutting down using the command-line interface

You can also shut down an IBM Storwize V7000 by using the CLI and the PuTTY utility. Run
the following command to shut down the system:

STOPCLUSTER

13.11.3 Shutting down and powering on an IBM Storwize V7000 infrastructure
When you shut down or power on the entire infrastructure (storage, servers, and
applications), you must follow a particular sequence for both the shutdown and the power-on

actions. Here is an example sequence of a shutdown, and then a power-on, of an
infrastructure that includes an IBM Storwize V7000 system.
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Figure 13-51 shows the location of power switches on the controller and
expansion enclosures.

Control Enclosure Rear view
2076-112/124

Power on/off switch Power on/off switch

Expansion Enclosure Rear view
2076-212/224

e
4

Figure 13-51 Location of power switches

13.11.4 Shutting down

To shut down the infrastructure, complete the following steps:
1. Shut down your servers and all applications.
2. Shut down your IBM Storwize V7000 system:

a. Shut down the cluster using either the GUI or CLI.
b. Power off both switches of the controller enclosure.
c. Power off both switches of all the expansion enclosures.

3. Shut down your SAN switches.

13.11.5 Powering on

To power on your infrastructure, complete the following steps:
1. Power on your SAN switches and wait until the boot completes.
2. Power on your storage systems and wait until the systems are up, and then:

a. Power on both switches of all the expansion enclosures.
b. Power on both switches of the controller enclosure.

3. Power on your servers and start your applications.
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CLI setup and SAN Boot

This appendix describes the setup of the CLI and provides additional information about the
SAN Boot function.
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Command-line interface

The IBM Storwize V7000 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, as that topic is beyond
the scope of this book. The basic configuration of the IBM Storwize V7000 CLI and some
example commands are covered. However, the CLI commands are the same as in the SAN
Volume Controller, and in addition, there 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.

Detailed CLI information is available in the IBM Storwize V7000 Information Center under the
Command Line section, which can be found at the following address:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp?topic=/com.ibm.stor
wize.v7000.doc/svc_clicommandscontainer 229g0r.html

Implementing the IBM System Storage SAN Volume Controller V6.1, SG24-7933 has a great
deal of information about using the CLI, and the commands in that book also apply to the IBM
Storwize V7000 system.

Basic setup

570

In the IBM Storwize V7000 GUI, authentication is done by using a user name and a
password. The CLI uses a Secure Shell to connect from the host to the IBM Storwize V7000
system. As of IBM Storwize V7000 V6.3, either 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:

» A public key and a private key are generated together as a pair.
» A public key is uploaded to the IBM Storwize V7000 system through the GUI.
» A client Secure Shell (SSH) tool must be configured to authenticate with the private key.

» A secure connection can be established between the client and
IBM Storwize V7000 system.

Secure Shell is the communication vehicle between the management workstation and the
IBM Storwize V7000 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 V7000 systems.

The SSH client used in this book is PUTTY. There is also 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 the following address:

http://www.chiark.greenend.org.uk

Implementing the IBM Storwize V7000 V6.3


http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp?topic=/com.ibm.storwize.v7000.doc/svc_clicommandscontainer_229g0r.html
http://www.chiark.greenend.org.uk

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 (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:
(O 55H-1 (RSA) (® 55H-2 ASA (O 85H2DsA
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
(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

To generate keys: The blank area 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 (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

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.

5. Click Save private key (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

sshrsa 1024 3bcdd:d3:56:88:6b:18:33:a7: 7 a:9a:db 96:69:87: 23
rzakeyp-20101209

K.ey fingerprint:
Key comment:
Key passphrase:

Confirm passphraze:

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 [RSA) (¥ 55H-2 ASa

Mumber of bits in a generated key:

(O 55H-2 D54
1024

Save public key ] l Save private key *

Figure A-4 Save private key

6. You are prompted with a warning message (Figure A-5). Click Yes to save the private key

without a passphrase.

PuTTYgen Warning

7\

Are you sure you wank o save this key
without a passphrase to protect it?

Figure A-5 Confirm the security warning

7. 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.

8. Close the PUTTY key generator.
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Uploading the SSH public key to the IBM Storwize V7000

After you have created your SSH key pair, you need to upload your SSH public key onto the
SAN Volume Controller system. Complete the following steps:

1. Open the user section (Figure A-6).

ITSO-Storwize-¥7000-1 > Home > Owverview ¥

|_ ‘= suggested Tasks + |

< !

24 Internal 4 Fibre Channel
Dirives L% [ @ : E E“- Haosts
~ 3 MDisks 1 Faool 5 Volumes
Ji o
L=
0 External 0 iSCSI Hosts

Storage Systems

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.

Figure A-6 Open user section

2. Right-click the user for which you want to upload the key and click Properties
(Figure A-7).

ITSO-Storwize-¥7000-1 > Access > Users ¥

|-‘_'J'2> Mew User Group ‘ | i= actions ¥ |

All Users (; SecurityAdmin
(® =
(5 New User = Actions = L

SecurityAdmin

Torben SecurityAdmin Configured Yes
*  massimo SecurityAdmin Configured Mo
superuser Securitydmin Configured Mo

Administrator

Remove Password

Remove SSH Key

CopyOperator Delete
=] Properties
L
Service
Monitor

-4 1K
ceeegs

Figure A-7 Superuser properties
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3. To upload the public key, click Browse, select your public key, and click OK (Figure A-8).

User Properties

||(—-H'|

] Mame
¥\
| ] SUpEFUSErF

Authentication Mode
Local Remote

User Group

Security &dmin

Local Credentials

Password

Configured | Change

=%H Public kKey

IE:\Usersk&dministratur\E Browse.. I

£

Ueers must have a password, an 554 public ey, or both,

Cancel

Figure A-8 Select public key

4. Click OK and the key is uploaded (Figure A-9).

Modify User

e Synchronizing memory cache,

» Details

The task has started.
Modifying user sSuperuser

Bumming commatid:

Synchronizing memory cache.

Z:E5E M
Z:55 M
Z:55 PH

swctask chouwrrentuser -keyfile ftmpfsuperuser. pub-6033935037670020745 pub

Z:L5L TH

Close Cancel

Figure A-9 Public key upload complete

5. Click Close to return to the GUI.
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Configuring the SSH client
Before the CLI can be used, the SSH client must be configured. To accomplish this task,
complete the following steps:

1. Start PUTTY (Figure A-10).

PuTTY Configurati [F] =
ﬁ n gura 1on

- A

Category:

B2- Sgssion Basic options for your PUTTY session

Specify the destination you want to connect to

- Teminal
[=1- Temina Host Name {or IP address)

- Keyboard
- 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 Default Settings
[=- Connection

Load
- Telnet

. Rlogin
- 55H
- Serial

Qose window on ext: )
() Always () Never @) Only on clean exit

[ About ] ’ Help l Open l l Cancel

Figure A-10 PuTTY

In the right pane under the “Specify the destination 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 PuTTY SSH Configuration window (Figure A-11).

3.

3 PUTTY Configuration

Category:
=2 Sgssion Options controlling S5H connections |
i TE“" 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

|| cancel

Figure A-11 SSH protocol version 2

In the right pane, in the “Preferred SSH protocol version” section, 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 right pane, in the “Private
key file for authentication:” field under the Authentication Parameters section, either
browse to or type the fully qualified directory path and file name of the SSH client private
key file 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 (Figure A-10 on page 576).
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6. In the right pane, enter the host name or system IP address of the IBM Storwize V7000
clustered system in the Host Name field, and enter a session name in the Saved Sessions
field (Figure A-13).

Category:
B Sgssinn » | Basic options for your PuTTY session |
""" Logging Specify the destination you want to connect to
[=- Teminal
| - Keyboard Host Mame (or IP address) Port
| 10.18.228.200 22
Bell
- Features Connection type:
- Window ) Raw () Telnet ) Rlogin @ SSH  (7) Serial
gg;:ea!ance Load, save or delete a stored session
- Behaviour
.. Translation 3 Saved Sessions
. Selaction ITSO-Storwize-V7000-1
' ~ Calours
[=- Connection
- Data Save
e
.. Telnet Delete
- Rlogin
| E-SsH
- Kex | Close window on extt:
- Auth ) Aways () Never @ Only on clean exit
X1 -
| Abos ||  Hep | | Open || Cancel |

Figure A-13 Enter session information
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7. Click Save to save the new session (Figure A-14).

v Conepr R
nfiguratiol

Category:
[=- Session - Basic options for your PuTTY session
| | H H . —
B Ten I_Ic:glglng Specify the destination you want to connect to
| T“I-(E:board Host Mame (aor IP address) Paort
f - Bell 10.18.228 200 22
- Features Connection type:
- Window T Raw () Telnet ) Rlogin @ S5H () Serial
.Pappea!ance Load, save or delete a stored session
| - Behaviour
| - Translation X Saved Sessions
- Selection r ITS0-Storwize- V70001
- Colours
I | B Connection
e
| = k
- Rlogin
| = SSH
| " Eh " | Close window on exit:
H ) Mways () Never @ Only on clean exit
e X -
’ About ] [ Help ] [ Open ] ’ Cancel ]

Figure A-14 Save Session

8. Highlight the new session and click Open to connect to the IBM Storwize V7000 system. A
PuTTY Security Alert opens; confirm it by clicking Yes (Figure A-15).

PuTTY Security Alert le

E The server's host key is not cached in the registry., You
! have no guarantee that the server is the computer you
think it is.
The server's rsaZ key fingerprint is:
ssh-rsa 1024 20:57:beiabi19:12:a7 cd: 1bic0:80:00: e6: 13:6a:5F
IF wou krust this host, hit Yes to add the key to
PuTTY's cache and carry on connecting.
IF wou want to carry on connecting just once, without
adding the key to the cache, hit Mo,
IF wou do not trust this host, hit Cancel to abandon the
connection.

[ Yes L\@J [ Mo ] [ Cancel ]
Figure A-15 Confirm Security Alert

9. PuTTY now connects to the system and prompts you for a user name. Enter admin as the
user name and press Enter (Example A-1).

Example: A-1 Enter user name

login as: admin
Authenticating with public key "rsa-key-20101006"
IBM_2076:ITSO-Storwize-V7000-1:admin>

You have now completed the tasks that are required to configure the CLI for IBM Storwize
V7000 administration.
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Example commands

A detailed description about all the available commands is beyond the intended scope of this

book. In this section are sample commands that we have referenced in this book.

The svcinfo and svctask prefixes are no longer needed in IBM Storwize V7000 V6.3. If you
have scripts using this prefix, they run without problems. If you type svcinfo or svctask and

press the Tab key twice, all the available subcommands are listed. Pressing the Tab key

twice also auto-completes commands if the input is valid and unique to the system.

Enter 1svdisk, 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_2076:1TS0-Storwize-V7000-1:admin>Tsvdisk

id name
RC_name vdisk_UID

I0_group_id IO_group_name status mdisk_grp_id mdisk_grp_name capacity type FC_id FC_name RC_id

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 1shost to get a list of all configured hosts on the system (Example A-3).

Example: A-3 List hosts

IBM_2076:1TSO-Storwize-V7000-1: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 mkvdiskhostmap (Example A-4).

Example: A-4 Map volumes to host

IBM_2076:1TSO-Storwize-V7000-1:admin>mkvdiskhostmap -host ESXi-1 -scsi 0
ESXi-Redbooks
Virtual Disk to Host map, id [0], successfully created

-force

To verify the host mapping, enter 1svdiskhostmap (Example A-5).

Example: A-5 List all hosts mapped to a volume

IBM_2076:1TSO-Storwize-V7000-1: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 I/O throttling, change the properties of a volume using
the changevdisk command (Example A-6). To verify the changes, run 1svdisk.

Command output: The 1svdisk command lists all available properties of a volume and its
copies, but to make it easier to read, lines in the example output have been deleted.

Example: A-6 Enable advanced properties: I/O throttling

IBM_2076:ITSO-Storwize-V7000-1:admin>chvdisk -rate 1200 -unit mb ESXi-Redbooks
IBM_2076:1TSO-Storwize-V7000-1:admin>
IBM_2076:ITSO-Storwize-V7000-1:admin>1svdisk ESXi-Redbooks

id 2
name ESXi-Redbooks

vdisk_UID 600507680185853FF000000000000011
virtual_disk_throttling (MB) 1200
preferred_node_id 2

IBM_2076:1TSO-Storwize-V7000-1:admin>

If you do not specify the unit parameter, the throttling is based on I/Os instead of throughput
(Example A-7).

Example: A-7 Throttling based on I/O

IBM 2076:1TSO-Storwize-V7000-1:admin>chvdisk -rate 4000 ESXi-Redbooks
IBM 2076:1TSO-Storwize-V7000-1:admin>1svdisk ESXi-Redbooks

id 2

name ESXi-Redbooks

vdisk_UID 600507680185853FF000000000000011
throttling 4000
preferred node id 2

IBM 2076:1TSO-Storwize-V7000-1:admin>

To disable 1/O throttling, set the I/O rate to 0 (Example A-8).

Example: A-8 Disable I/O Throttling

IBM_2076:1TSO-Storwize-V7000-1:admin>chvdisk -rate 0 ESXi-Redbooks
IBM_2076:ITSO-Storwize-V7000-1:admin>1svdisk ESXi-Redbooks
id 2

vdisk_UID 600507680185853FF000000000000011
throttling 0
preferred_node_id 2
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IBM_2076:1TSO-Storwize-V7000-1:admin>

FlashCopy example commands

The IBM Storwize V7000 solution offers powerful FlashCopy functions, as described in
Chapter 11, “Copy services” on page 371. FlashCopy creation is a process that is often
scripted. The commands to create a FlashCopy are easy to discover if you create a
FlashCopy in the GUI, and the commands for your system are listed if the creation completes.

Example A-9 shows you the required steps to prepare a reverse FlashCopy, and shows you
the FlashCopy command using the “Reverse” option. As you can see at the end of
Example A-9, FCMAP_rev_1 shows a restoring value of yes while the FlashCopy mapping is
copying. After it has finished copying, the restoring value field will change to no.

Example: A-9 Prepare reverse FlashCopy
IBM_2076:ITSO-Storwize-V7000-1:admin>1svdisk

id name I0_group_id I0_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

5 Volume_FC_S 0 io_grp0 online 0 STGPool 0 5.00GB striped
600507680185853FF000000000000015 0 1 empty 0 no
6 Volume_FC_T 0 io_grp0 online 0 STGPool1_0 5.00GB
striped 600507680185853FF000000000000016 0 1

empty 0 no

7 Volume_FC_T1 0 io_grp0 online 0 STGPool1_0 5.00GB
striped 600507680185853FF000000000000017 0 1

empty 0 no

IIBM_2076:1TS0-Storwize-V7000-1:admin>mkfcmap -source Volume_FC_S -target Volume FC_T_S1 -name
FCMAP_1 -copyrate 50 FlashCopy Mapping, id [0], successfully created

IBM_2076:1TSO-Storwize-V7000-1:admin>mkfcmap -source Volume_FC_T_S1 -target Volume_FC_S -name
FCMAP_rev_1 -copyrate 50
FlashCopy Mapping, id [1], successfully created

IBM_2076:ITSO-Storwize-V7000-1:admin>mkfcmap -source Volume_FC_T_S1 -target Volume_FC_T1 -name
FCMAP_2 -copyrate 50
FlashCopy Mapping, id [2], successfully created

IBM_2076:ITSO-Storwize-V7000-1:admin>1sfcmap

id name source_vdisk_id source_vdisk_name target_vdisk_id target_vdisk_name group_id
group_name status progress copy_rate clean_progress incremental partner FC_id
partner_FC_name restoring start_time rc_controlled

0 FCMAP_1 5 Volume_FC_S 8 Volume_FC_T_S1
idle_or_copied 0 50 100 off 1 FCMAP_rev_1 no

no

1 FCMAP_rev_1 8 Volume_FC_T_S1 5 VoTume_FC_S
idle_or_copied 0 50 100 off 0 FCMAP_1 no

no

2 FCMAP_2 8 Volume_FC_T_S1 7 Volume_FC_T1
idle_or_copied 0 50 100 off no

no

IBM_2076:1TSO-Storwize-V7000-1:admin>startfcmap -prep FCMAP_1
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IBM_2076:1TSO-Storwize-V7000-1:admin>1sfcmap

id name source_vdisk_id source_vdisk_name target vdisk_id target_vdisk_name group_id
group_name status progress copy_rate clean_progress incremental partner_FC_id
partner_FC_name restoring start_time rc_controlled

0 FCMAP_1 5 Volume_FC_S 8 Volume_FC_T_S1

copying 0 50 100 off 1 FCMAP_rev_1 no
111006160239 no

1 FCMAP_rev_1 8 Volume_FC_T_S1 5 Volume_FC_S

idle_or_copied 0 50 100 off 0 FCMAP_1 no

no

2 FCMAP_2 8 Volume_FC_T_S1 7 Volume_FC_T1

idle_or_copied 0 50 100 off no

no

IBM_2076:1TSO-Storwize-V7000-1:admin>startfcmap -prep FCMAP_2
IBM_2076:1TSO-Storwize-V7000-1:admin>1sfcmap

id name source_vdisk_id source_vdisk_name target_vdisk_id target_vdisk_name group_id
group_name status progress copy_rate clean_progress incremental partner_FC_id
partner_FC_name restoring start_time rc_controlled

0 FCMAP_1 5 Volume_FC_S 8 Volume_FC_T_S1

copying 3 50 96 off 1 FCMAP_rev_1 no
111006160239 no

1 FCMAP_rev_1 8 Volume_FC_T_S1 5 Volume_FC_S

idle_or_copied 0 50 100 off 0 FCMAP_1 no

no

2 FCMAP_2 8 Volume_FC_T_S1 7 Volume_FC_T1

copying 0 50 100 of f no

111006160359 no

IBM_2076:1TSO-Storwize-V7000-1:admin>startfcmap -prep FCMAP_rev_1

CMMVC6298E The command failed because a target VDisk has dependent FlashCopy mappings.
IBM_2076:1TSO-Storwize-V7000-1:admin>startfcmap -prep -restore FCMAP_rev_1
IBM_2076:1TSO-Storwize-V7000-1:admin>1sfcmap

id name source_vdisk_id source_vdisk _name target_vdisk_id target_vdisk_name group_id
group_name status progress copy_rate clean_progress incremental partner_FC_id partner_FC_name
restoring start_time rc_controlled

0 FCMAP_1 5 Volume_FC_S 8 Volume_FC_T_S1

copying 18 50 81 off 1 FCMAP_rev_1 no
111006160239 no

1 FCMAP_rev_1 8 Volume_FC_T_S1 5 Volume_FC_S

copying 81 50 18 of f 0 FCMAP_1 yes
111006161024 no

2 FCMAP_2 8 Volume_FC_T_S1 7 Volume_FC_T1

copying 14 50 100 of f no

111006160359 no

Modifying Global Mirror Delay for testing

As described in 11.3, “Remote Copy” on page 433, a delay can be simulated on Global Mirror
links. This feature is an advanced feature only available in the CLI. Example A-10 shows you
how to add a delay to the Global Mirror connection.

Example: A-10 Add Global Mirror Delay

IBM_2076:1TSO-Storwize-V7000-1:admin>1ssystem
id 0000020061614FFC
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name ITSO-Storwize-V7000-1

console_IP 10.18.228.200:443
id_alias 0000020061614FFC
gm_link_tolerance 300
gm_inter_cluster_delay_simulation 0
gm_intra_cluster_delay_simulation 0
gm_max_host_delay 5

tier generic_hdd
tier_capacity 5.45TB
tier_free_capacity 2.10TB
has_nas_key no

layer storage
rc_buffer_size 48

IBM_2076:1TS0-Storwize-V7000-1:admin>chsystem -gmintradelaysimulation 20
IBM_2076:1TSO-Storwize-V7000-1:admin>1ssystem

id 0000020061614FFC

name ITSO-Storwize-V7000-1

gm_inter_cluster_delay_simulation 0

gm_intra_cluster_delay_simulation 20

gm_max_host_delay 5

IBM_2076:1TS0-Storwize-V7000-1:admin>chsystem -gminterdelaysimulation 20
IBM_2076:1TSO-Storwize-V7000-1:admin>1ssystem

id 0000020061614FFC

name ITSO-Storwize-V7000-1

gm_inter_cluster_delay_simulation 20
gm_intra_cluster_delay_simulation 20
gm_max_host_delay 5

SAN Boot

IBM Storwize V7000 supports SAN Boot for Windows, VMware, and many other operating
systems. SAN Boot support can change from time to time, so regularly check the IBM
Storwize V7000 interoperability matrix at the following address:

http://www-03.ibm.com/systems/storage/disk/storwize v7000/interop.html
The IBM Storwize V7000 Information Center has a great deal of information about SAN Boot

in combination with different operating systems. For more information, go to the following
address:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp

Additional information about SAN Boot is also covered in the IBM Multipath Subsystem
Device Driver User’s Guide, which can be found at the following address:

http://www-01.1ibm.com/support/docview.wss?rs=503&context=HW26L&uid=ssg157000303
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Enabling SAN Boot for Windows

Complete the following procedure if you want to install Windows host using SAN Boot:

1. Configure the IBM Storwize V7000 system so that only the boot volume is mapped to
the host.

2. Configure the Fibre Channel SAN so that the host only sees one IBM Storwize V7000
system node port. Multiple paths during installation are not supported.

3. Configure and enable the HBA BIOS.

4. Install the operating system using the normal procedure, selecting the volume as the
partition on which to install.

HBAs: You might need to load an additional HBA device driver during installation,
depending on your Windows version and the HBA type.

Install SDDDSM after the installation has completed.
Modify your SAN zoning to allow multiple paths.
Check your host to see if all paths are available.

© N o o

Set redundant boot devices in the HBA BIOS to allow the host to boot when its original
path has failed.

Enabling SAN Boot for VMware

Complete the following procedure if you want to install a VMware ESXhost using SAN Boot:

1. Configure the IBM Storwize V7000 system so that only the boot volume is mapped to
the host.

2. Configure the Fibre Channel SAN so that the host only sees one IBM Storwize V7000
system node port. Multiple paths during installation are not supported.

3. Configure and enable the HBA BIOS.

4. Install the operating system using the normal procedure, selecting the volume as the
partition on which to install.

HBAs: You might need to load an additional HBA device driver during installation,
depending on your ESX level and the HBA type.

5. Modify your SAN zoning to allow multiple paths.
6. Check your host if all paths are available and modify the multipath policy if required.

Windows SAN Boot migration

586

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 V7000 system.
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SAN Boot procedures: For SAN Boot procedures for other operating systems, check the
IBM Storwize V7000 Information Center at the following address:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp

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)
documentation for more information.

2. Shut down the host.
3. Complete the following configuration changes on the storage controller:

8.
9.

a. Write down the SCSI LUN ID each volume is using (for example, boot LUN SCSI ID 0,
Swap LUN SCSI ID 1, Database Lun SCSID 2, and so on).

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 V7000 system.

Change the zoning so that the host is able to see the IBM Storwize V7000 1/O group for
the target image mode volume.

Compilete the following configuration changes on the IBM Storwize V7000 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.

¢. Map the image mode volume to the host 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 only sees one path to the IBM Storwize V7000.
Boot the host in single-path mode.

10.Uninstall any multipathing driver that is not supported for IBM Storwize V7000 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 drives on your host and check that all paths are available.
15.Reboot your host and enter the HBA BIOS.
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16.Configure the HBA settings on the host. Ensure that all HBA ports are boot-enabled and
can see both nodes in the I/0 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 additional volumes to the host as required.
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Related publications

The publications listed in this section are considered suitable for a more detailed discussion
of the topics covered in this book.

IBM Redbooks

The following IBM Redbooks publications provide additional information about the topic in this
document. Some publications referenced in this list might be available in softcopy only.

>

>

»

Get More Out of Your SAN with IBM Tivoli Storage Manager, SG24-6687

IBM System Storage Business Continuity: Part 1 Planning Guide, SG24-6547

IBM System Storage Business Continuity: Part 2 Solutions Guide, SG24-6548
IBM Tivoli Storage Area Network Manager: A Practical Introduction, SG24-6848
Implementing an IBM b-type SAN with 8 Gbps Directors and Switches, SG24-6116
Implementing the IBM System Storage SAN Volume Controller V6.1, SG24-7933
Introduction to Storage Area Networks, SG24-5470

SAN Volume Controller V4.3.0 Advanced Copy Services, SG24-7574

SAN Volume Controller Best Practices and Performance Guidelines, SG24-7521
Using the SVC for Business Continuity, SG24-7371

Other publications

These publications are also relevant as further information sources:

>

>

>

Command Line Interface User’s Guide, SG26-7903
IBM System Storage Master Console: Installation and User’s Guide, GC30-4090

IBM System Storage Open Software Family SAN Volume Controller: CIM Agent
Developers Reference, SC26-7545

IBM System Storage Open Software Family SAN Volume Controller: Command-Line
Interface User’s Guide, SC26-7544

IBM System Storage Open Software Family SAN Volume Controller: Configuration Guide,
SC26-7543

IBM System Storage Open Software Family SAN Volume Controller: Host Attachment
Guide, SC26-7563

IBM System Storage Open Software Family SAN Volume Controller: Installation Guide,
SC26-7541

IBM System Storage Open Software Family SAN Volume Controller: Planning Guide,
GA22-1052

IBM System Storage Open Software Family SAN Volume Controller: Service Guide,
SC26-7542
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IBM System Storage SAN Volume Controller Model 2145-8A4 Hardware Installation
Guide, GC27-2219

IBM System Storage SAN Volume Controller Model 2145-8G4 Hardware Installation
Guide, GC27-2220

IBM System Storage SAN Volume Controller Model 2145-CF8 Hardware Installation
Guide, GC52-1356

IBM System Storage SAN Volume Controller Models 2145-8F2 and 2145-8F4 Hardware
Installation Guide, GC27-2221

IBM System Storage SAN Volume Controller V5.1.0 - Host Attachment Guide,
SG26-7905-05

IBM TotalStorage Multipath Subsystem Device Driver User’s Guide, SC30-4096

Subsystem Device Driver User’s Guide for the IBM TotalStorage Enterprise Storage
Server and the IBM System Storage SAN Volume Controller, SC26-7540

Online resources

590

These websites are also relevant as further information sources:

>

Cygwin Linux-like environment for Windows:
http://www.cygwin.com

Download site for Windows Secure Shell (SSH) freeware:
http://www.chiark.greenend.org.uk/~sgtatham/putty

IBM Redbooks publications about SAN Volume Controller:
http://www.redbooks.ibm.com/cgi-bin/searchsite.cgi?query=SVC
IBM site to download SSH for AlX:
http://oss.software.ibm.com/developerworks/projects/openssh
IBM Storwize V7000 environment planning:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp?topic=/com.ibm.s
torwize.v7000.doc/svc_installplan_22qgvs.html

IBM Storwize V7000 Host Attachment Guide:

http://publib.boulder.ibm.com/infocenter/storwize/ic/index.jsp?topic=/com.ibm.s
torwize.v7000.doc/svc_over ldcur0.htm]

IBM Tivoli Storage Area Network Manager site:

http://www-306.1bm.com/software/sysmgmt/products/support/IBMTivoliStorageAreaNe
tworkManager.html

IBM TotalStorage home page:

http://www.storage.ibm.com

IBM TotalStorage Virtualization home page:
http://www-1.ibm.com/servers/storage/software/virtualization/index.html
Microsoft Knowledge Base Article 131658:
http://support.microsoft.com/support/kb/articles/Q131/6/58.asp
Microsoft Knowledge Base Article 149927:
http://support.microsoft.com/support/kb/articles/Q149/9/27.asp
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» Open source site for SSH for Windows and Mac:
http://www.openssh.com/windows.html

» SAN Volume Controller supported platform:
http://www-1.ibm.com/servers/storage/support/software/sanvc/index.html

» Subsystem Device Driver download site:
http://www-1.ibm.com/servers/storage/support/software/sdd/index.html

» SAN Volume Controller online documentation:
http://publib.boulder.ibm.com/infocenter/svcic/v3rim0/index.jsp

» SAN Volume Controller support page:

http://www-947.ibm.com/systems/support/supportsite.wss/selectproduct?taskind=4&
brandind=5000033&familyind=5329743&typeind=0&modelind=0&osind=0&psid=sr&continu
e.x=1

» Sysinternals home page:
http://www.sysinternals.com
» VMware information:

http://www.vmware.com/products/vmotion/overview.html

Help from IBM

IBM Support and downloads

ibm.com/support

IBM Global Services

ibm.com/services
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594 Implementing the IBM Storwize V7000 V6.3

clusters 16

consistent 481

Copy Services limits 29

data 519, 530

device 481

Easy Tier 353

email 58-59

enabling 158

events 56, 58, 561

files 46

FlashCopy 393

guidelines 28

HBA firmware 139

help 67

hosts 149

initial 54

IP address options 40

IP addresses 50

IP addresses for Ethernet ports  40-41

issues 32

limits 29

limits and restrictions 6

Metro Mirror

limits 446

network 48, 126

nodes 12, 15-16, 40—41, 50, 531

options 3

recommended storage 234

restrictions 336-337

steps 35

storage 62

storage controller changes 587

supported HBA driver 133

system changes 530

system restore 530

tasks 15

wizards 56, 62, 64, 150, 154, 231

zone 212
Configuration tab 137
Configuration window 156
connectivity 541

database 484

host file systems to physical disks 481

IBM Storwize V7000 and Brocade SAN Switches and

Directors 39
iSCSI 156
iSCSI Ethernet ports 156
options 75
consistency
point in time 378
consistency groups 8, 29-30, 118-119, 374, 378, 382,
398, 404, 413-417, 419, 421-422, 443, 445, 460-461,
472-480
empty 415, 444, 474
Consistency Groups menu 413
Consistency Groups window 383, 414
consistent
configuration 481
copies 448
data set 372



image 379, 440, 444
relationship 448
ConsistentDisconnected 445
ConsistentStopped 444
ConsistentSynchronized 444
containers 264
contingency 24
capacity 24
control enclosures 4, 11-13, 36, 38, 522, 527-528
state information 12
Copied state 377, 379
copies
fully synchronized 8
primary 24, 28, 166, 294, 318, 320, 322-324, 352
splitting 24, 320-321, 323
copy
bandwidth 453
operations 29, 380, 383
processes 120, 377, 444, 448, 453
rate 120, 375-376, 383, 412, 447
copy processes
stopping 377
Copy Services 9, 29, 67, 114, 383-387, 413, 451
layer 27
copy services 27
functions 27, 371
Copying state 377, 379, 405, 409, 448
creating
advanced FlashCopy mappings 404
Fibre Channel and iSCSI hosts 156
Fibre Channel hosts 153
FlashCopy 583
hosts 270
HP/UX or TPGS hosts 152
new volume copies 293
partnerships 433, 446
relationships between mirrored volumes 16
Remote Copy relationships 461, 465
Reverse FlashCopy mappings 382
second host 153
second hosts 153
thin-provisioned volumes 163
volume copies 159
volumes 293, 561
volumes and FlashCopy mappings 3
Critical Fix Notification 541
cycling mode 28

D

data
analyses 348
application 16, 342, 440, 530
backup 16, 209, 381
client 379
cluster configuration 16
collection 483
collection settings 513
configuration 519, 530
consistency 445
consistent copy 448

deletion 483
error-related 32
flushing 320
hosts 212
hot 345, 352, 368
importing or exporting 338
loss 162, 209, 228229, 337
master volume 463
MDisks 23, 248, 258
memory dumps 522
migration 8, 10, 22, 205-206, 209, 218-219, 221,
249, 252, 334, 338—-339, 342, 349, 566
mirrored 232
mirrored volumes 24
movement 353
multiple volumes 8
performance 368, 483, 485
placement 345-346
primary volume copy 322
production 383, 437
protection 530
rates 482
read and write 5, 377
recording medium 5
relocation 346
replication 28
repositories 485
sets 378
sources 379-380
storage infrastructure 30
striped 17, 526
support 562
svc_snap support 561
targets 7
transmitting and receiving load 522
workload performance 348
Data Migration feature 8
Data Migration Planner 350
Data Migrator 351
Data Placement Advisor (DPA) 350
database
attention required 495
integrity 379
date and time 42, 54-55, 129, 363
date code 26
DB2 Administration Server 492
DB2 installation 488
verify installation 498
DB2 Installer 489
DB2 tools catalog 495
DB2 user account 493
db2sampl command 498
decoupled 21
default location 363
delete
consistency groups 480
FlashCopy mappings 118, 383, 410
host ports 284, 290
hosts 280
log files 89

Index 595



mappings 377
old volume copies 323
partnerships 120, 459
users 122
volume copies 323
volumes 306
Delete option 89
deleting 24, 270
dependent writes 378-379
destaged 309, 318, 324
Detect MDisk action 260
detected
hardware issues 56
new storage 260
software failures 522
device-specific modules (DSM) 134
Directed Maintenance Procedure (DMP) 83, 228, 350
disk controllers 210
disk drive types 14

disks
failure 337
slots 13

DNS suffix 487
domain name system 487
domain name systems
primary 487
drives 5-6, 587
3.5-inch 525
dependent 230
disk 11, 13-14, 38
enclosures 4-5
failure 16-17, 232
fast SAS or FC 348
faults 16
hard disk 345
hot spare 234, 238, 242
internal 5, 8, 14, 16—18, 62, 94, 224, 228-229, 232
capacity 94
objects 16
overview 226
logical 44
expanding 44
MDisks 258, 264, 268
mirrored 17
pairs 17,232
RAID arrays 232-233, 526
slots 6
solid-state 43, 346, 348, 354, 356, 358359,
368-369
spare 228
unconfigured 241

E
Easy Tier 25, 43, 205, 345
Automatic Data Placement Mode 352
definition 8
enabling 364
enabling and disabling 361
enabling or disabling 367
evaluation mode 365, 368

596 Implementing the IBM Storwize V7000 V6.3

extent migration 20, 352
hot spots 353
internal volumes 348
log files 363
measurements 363
mixing MDisks 338
operating modes 351
overview 9, 346
performance data 368
process 349
SSD 232, 234, 238, 242, 356
states 353
statuses 359
Tivoli Storage Productivity Center 483
volume hot spots 14
enclosures 5-6, 8, 14, 36, 525, 528
chains 4
expansion 3-5, 12-13, 36-38, 78, 525, 527-528,
567
virtualized 42
errors 555
asynchronous notification 522
cluster logging 522
ConsistentStopped state 444
hardware 377, 524
/0 380
link 260
mirrored volume copies 321
partnership candidates 452
Recommended Actions grid 556
service panel 522
svc.config.backup.log 531
vpd 525
Ethernet
cabling 36
LED statuses 523
management interfaces 533
ports 12, 36, 40-41, 50, 523
switches 25
Ethernet Ports menu 157
EUls 15
Event Log Properties menu 558
Event Log tabs 558
events 3, 83, 87
alerts 35
configuration 56-57, 561
count 547
definition 4
details 556
detected 31
disaster 16
extended logging 139
failure 4
highest priority 544, 549
informational 483, 548
level 58
logs 322, 543-545, 547-548, 557-558, 563
marked as fixed 86
node canisters 41
notifications 31, 56, 522



offline fabrics 38

power input failure 11

reporting 483

resolving 84

serious 544

site power failure 522

SNMP traps 31

sorted by time stamp 547

svc_snap files 563

syslog messages 31

unexpected 544
Expand Volume window 301
expansion enclosures 226
extended unique identifiers 15
extents 20, 25, 346

allocation 349

cold 350

Easy Tier 25, 347, 368

hot 350, 352, 369-370

I/O activity 352

level 347

managed MDisks 17, 245

mappings 23

MDisks 18, 23

migration 301, 323, 345, 348-349, 352, 362

migration plans 25, 347
monitoring I/O statistics 346
real capacity 163
sizes 18-19, 24-25
striped volumes 21
external storage 338
adding 339
arrays 4,17
backups 209
definition 4
destination 218
Easy Tier 345
External window 341
image mode copies 220
importing 8
licenses 42
lower tiered pools 348
mapping 211
MDisks 224, 244, 260, 342
migration 10, 206
ports 38, 336
maximum 336
removing 343
Show Dependent Volumes option 341
virtualization 333-334
volume migration 301
zoning 211
external storage system
extended help 339
External Virtualization 9-10, 334-335

F

fabric 4, 348, 481
BLUE 337
errors 437

Fibre Channel ports 36

links 437

Out of Band Agents 484

problems 260

RED 337

remote 446

WWPN zones 38
failed 229
failover situation 438
failovers 15, 28, 40, 132, 440
fault-tolerant controller 12
Fibre Channel

ports 12,27, 36, 210, 286, 339, 446, 523

Fibre Channel connections 126
Fibre Channel Port Login 27
file system 343, 481, 483
FlashCopy 7, 29, 44, 115, 163, 372-373
capabilities 43
commands 378-379
consistency group
states
Prepared 379
Preparing 379
Stopped 380
consistency groups 8, 379, 413-414
states 379
Suspended 379
copy services 27, 371
database volumes 379
example commands 583
functions 7
integrity 378
mapping
states 377
Idling/Copied 378
Prepared 377
Preparing 377
Stopped 377
Suspended 377
mapping states
Stopped 406, 420

mappings 3, 8, 30, 118, 306, 308, 374, 376, 378-379,
381-383, 395, 397, 401, 405, 407, 409, 414-416,

420-421, 566, 583
creating 394
deleting 409-410
dependency tree 411
renaming 407

operations 382-383

properties 382

relationships 308

Remote Copy 447

source volumes 411

thin provisioning 23

volumes 116
multiple target 375

target 379, 391, 405-406, 409, 412, 438, 445
FlashCopy Consistency Group window 117

FlashCopy Mapping window 118, 404
FlashCopy Mappings menu 386

Index

597



FlashCopy nocopy with thin provisioning 7
flexibility 237

foreground /O latency 453

Full Feature Phase 26

Full/Incremental Copy 7

G

Getting Started window

help references 67
Global Mirror 8-9, 28-29, 43, 433, 439440, 444-445,
461, 481-482, 584

definition 8

relationships 448
gminterdelaysimulation 439
gmintradelaysimulation 439
grains 165, 309, 374
granularity 373
GUID 488

H
hardware failures 32
HBAs
BIOS 42, 133, 586
installing 133, 138
port connection 42
ports 587-588
heat maps 349
high availability 166, 526
Host function icon 329
Host Type setting 283
hosts 159
adding ports 287
administration 270
agents 484
capacity 294
clusters 42
configuration 149
configured and mapped
overview 175
creating 149
data 212
deleting 280
details 127, 176, 180, 188, 195
device drivers 206
devices 217
domain name systems 488
drivers 213
ESX 140-141, 148
Fibre Channel 187-188, 194
iSCSI 148, 195
Fibre Channel 149
connections 38
Windows 2008 175
Fibre Channel and iSCSI ports 110
/0 8, 206, 374
IDs 112
initiator names 154, 289
iSCSI 156, 181, 285
iSCSIl access 36, 40

598 Implementing the IBM Storwize V7000 V6.3

iSCSI CHAP Secret 283
manual mapping process 172
mapping volumes 296
mappings 4, 101, 105, 108, 158—-159, 172—174, 176,
180, 215-217, 269, 274276, 291, 294, 297, 325
overview 291
verifying 581
viewing 298
mirrored volumes 166
modification 270
names 26, 154
naming 214
OpenVMS 309
paths 541
ports 38, 151, 284285, 288
deleting 290
WWPNs 150
primary 279
properties 281-282, 293
overview 282
rebooting 182
renaming 283, 331
servers 15, 23, 138, 163
settings 274
spare 234
systems 2,4,7,14,17-18, 21, 24, 127, 132-133,
138-139, 141
TPGS 152
unmapping 277, 297
virtual capacity 79, 163
volumes 329
volumes access 42,131,178
Windows 586
Windows 2008 133, 135-137, 177-178
iSCSI 138, 179, 187
WWPNs 38, 136, 286
zones 213
hot spare 16, 227, 229, 241, 356, 526

|
I/0 groups 12, 14-15, 30, 197, 291, 445-446, 527,
587-588
1/0O Monitoring (IOM) 350
1/O statistics 346, 352, 366
IBM Assist On-site
restricting access 31
IBM Assist On-site tool 30-31
IBM SAN Volume Contoller (SVC) 3-4, 539, 541, 570,
574
upgrades 539
IBM Storage Tier Advisor Tool (STAT) 349, 368
IBM Storwize V7000 150
adding external storage 339
adding Fibre Channel ports 287
advanced host administration 270
advanced host and volume administration 269
Advanced menu 129
advanced volume administration 293
amber fault LED 50
architecture 1



Audit Log tab 560
basic volume configuration 159
Call Home configuration 56
capacity 4
clusters 16
command-line interface 46, 570
components 14
configuration backup procedure 530
configuration instructions 42
configuration limits and restrictions 6
control enclosures 11
copy services 371
creating generic volumes 162
creating mirrored volumes 166
creating new partnerships 452
data migration 342
disk drive types 14
disk subsystems 525
downloading and installing supported firmware 138
Easy Tier 345, 348
configuration using the CLI 363
overview 346
rules 352
educational videos 33
enclosures 14
External Physical Storage menu 95
external storage configuration planning 337
external storage virtualization 333
Fibre Channel ports 210
FlashCopy
concepts 373
guidelines for implementation 382
mapping states 377
front view 6
full-meshed topology 436
function icons 72
generating configuration backups using the CLI 530
Getting Started window 67
GUI 3,19, 26, 31, 33, 42, 44, 136, 140, 148, 205, 514,
530, 534
creating hosts 131-132, 148, 174
Easy Tier configuration 354
managing and configuring Remote Copy 451
managing and implementing Remote Copy 433
managing FlashCopy 383
overview 65
hardware components 10
hardware installation planning 36
hardware overview 10
Home menu 77
host configuration 131
planning 42
Information Center 137
initial configuration 35, 43, 54
initiator 181
internal storage 3, 10, 334, 339, 344
iSCSI 25
connections 138
overview 157
LAN configuration planning 40

licensing 9
managed 334
managed storage 8
management 16
GUI 3
management and support tools 30
management software overview 66
maximum ports or WWPNs 336
MDisks 17
menu 97
Metro Mirror 8
migrating a volume to another storage pool 301
migration 10
migration wizard 205, 209
mirrored volumes 24
models 5
monitoring host paths 541
multipathing 134
multitiered storage pools 20
nodes 15
overview 1,3
Partnerships menu 120
performance optimized setup 238
planning for external virtualization storage 334
ports
login maximums 39
preparing for data migration 206
provisioning storage 160
quorum disks 18
RAID 14
supported levels 526
RAS 522
RAS, monitoring, and troubleshooting 521
Recommended Actions menu 83, 548
Remote Copy
general guidelines 445
partnerships 433
synchronous and asynchronous 28
removing external storage 343
renaming target volumes 406
SAN
configuration planning 38
requirements 39
SAN Boot 42, 585
SAS cabling 528
shrinking volumes 300
shutdown 564, 566-567
using the GUI 564
SNMP traps 31
software upgrades 522, 533
STAT reports 369
Supported Hardware List 132
system configuration backup 16
System Status menu 78
terminology 4
thin-provisioned volumes 23
triangle topology 435
troubleshooting overview 544
unmapping volumes from a host 277
uploading the SSH public key 574

Index

599



USB connector slot 49
VMware ESX
iSCSI attachment 141
multipathing 140
Volume ID 370
volume mirroring function 218
volume types 162
warnings 26
websites 32
Windows
SAN Boot migration 587
IBM Subsystem Device Driver (SDD) 587
IBM Subsystem Device Driver DSM (SDDDSM)
134-135, 176, 586
updates 587
IBM Support Center 31, 562
IBM Systems Storage Productivity Center (SSPC) 30,
485
IBM Tivoli Integrated Portal 484, 486
IBM Tivoli Storage FlashCopy Manager 29
IBM Tivoli Storage Productivity Center 16, 481
architecture 483
component install 499
configuration 482
connecting to IBM Storwize V7000 508
GUI 485-486, 508
Information Center 28
installation 485
components 499
errors 502
overview 486
prerequisites 488
licenses 482
overview 482
IBM Tivoli Storage Productivity Center for Replication
Two Site Business Continuity License 487
identical data 438
IdlingDisconnected 444
image mode 17, 22, 95, 212, 220, 245, 304, 338, 352,
587
Include Excluded MDisk menu 260
InconsistentCopying 444
InconsistentDisconnected 444
InconsistentStopped 444
Incremental FlashCopy
mappings 375
initialization process 235
inter-cluster 439, 462
communication 433
link bandwidth 453
internal storage 218, 223-224, 227, 338, 570
configuring 231
definition 4
intra-cluster 439
IP addresses 16, 26, 32, 36, 40—43, 50, 54, 145, 180,
197, 533, 579
IP network 25, 31
IP port numbers 197
iSCISI Configuration tab 180
iSCSI 25

600 Implementing the IBM Storwize V7000 V6.3

access 40
adding host ports 285
addresses 26
advanced host administration 270
attachment 141
Windows 2008 136
CHAP Secret 283
connections 14
definitions 126
ESX
attachment 194
initiator 148
Ethernet ports 156
hosts 36, 40
creating 149, 154
initiator names 26-27, 136, 141, 147, 154, 158, 197,
289
interface 132
Microsoft software initiator 136
name 26
nodes 26
ports 180, 183
ports by host 110
ports on IBM Storwize models 5
settings 157
stacks 141
volumes 174
mappings 197
Windows 2008 179

iSCSI Alias 157

iSCSI Configuration tab 180, 183

iSCSI Host menu 154

iSCSI qualified names (IQN) 15, 26

iSCSI Service 137

iSCSI Software Adapter Properties window 147
ISL hop count 446

iSNS 157

J

Java Web Start

GUI 485

JBOD 17

K

key generators 570-571, 573
key pairs 45, 570, 572
keys 510

HKEY_LOCAL_MACHINESYSTEMCurrentControlSe
tControl-
Class‘4D36E97B-E325-11CE-BFC1-08002BE10318}
<bus ID>Parameters axRequestHoldTime 138
HKEY_LOCAL_MACHINESYSTEMCurrentControlSe
tControl-
Class‘4D36E97B-E325-11CE-BFC1-08002BE 10318}
<bus ID>ParametersLinkDownTime 138
HKEY_LOCAL_MACHINESystemCurrentControlSet
ServicestiskimeOutValue 134

private 570-571, 573, 578

public 570, 572, 574-575



SSH 123, 570, 574
USB 46, 49-50

L
lanes
PHY 5
latency 25, 28, 346-347, 447, 453
learning videos 33
LEDs 12-13, 50, 229, 521, 523-525, 528, 530
licenses
Enclosure 9, 42
external 206
External Storage 10, 55, 334
External Virtualization 334

External Virtualization Limit and Remote-Copy Limit

335
External Virtulization 10
Global Mirror and Metro Mirror 43
IBM Storwize V7000 9
summary 9
thin provisioning 7
virtualization 55, 206
Volume Mirroring 7
Linux 132, 487
logged 24, 67, 287
logical block addresses (LBA) 23, 321
logical disks 21, 159
logical units (LU) 4
login phase 27
logins 283
logs
listing 88, 90, 533
messages 31
low bandwidth 28
lower tiers 349
LUNs 133, 140, 206, 211-212, 260, 337-339

M

maintenance contract 32
management
capacity 481
copy services 451
device-level 482
enterprise-wide 482
FlashCopy 383
IP addresses 15, 41
redundant access 40
storage 30
storage infrastructure 481
system 44-46, 50, 54
Management Information Base (MIB) 31
mappings 270
extents 245
external storage LUNs 211
FlashCopy 8, 374
cleaning rate 376
host
definition 4
LUNs 212

Multi-target FlashCopy 7

removing 292, 343

source volumes 379

user roles 484

volumes 132

master console 31
MDisks 23, 243

adding to storage pools 95, 245

additional actions 260

arrays 234, 264
definition 526

capacity 227

definition 4

extended help 243

external 348

external storage 4
definition 4

FlashCopy 116

HDD tier 352

higher tier 25, 348

image mode 255, 304

internal storage
definition 4

lower tier 25, 347

managed 23, 97, 245, 252, 301, 482
definition 17

menu 97, 342

migration 212

mixing 338

mode 253

overview 17, 262—263

performance 338, 348

Pool Details 325

Properties action 262

quorum disks 18
overview 18

RAID 256

single-tiered storage pools 19

source 252,255

storage pools 162, 223

swapping drives 257

tiers 259

unmanaged 18, 97, 206, 220, 245-247, 250, 255,

260, 339
definition 17
window 262
Member MDisk tab 312
memory dumps 11, 522
message types 128
metadata 23, 377

Metro Mirror 8, 28—-29, 352, 433, 438-439, 443—-445,

447, 461, 481
consistency groups 443
relationships 443
microcode 337, 522
Microsoft Multipath Input Output (MPIO)
186
migration 24, 206, 212, 216
advanced migration function 221
automatic 20, 483

134, 181-182,

Index

601



Automatic Data Placement 352
cluster hosts 209
copies between storage pools 319
data migration tool 8, 342
Easy Tier 25, 347, 352
extent migration plans 25
extents 345, 347, 352
feature 323
FlashCopy 372
hot spots 8
image mode volumes 22
images 586
licenses 10
nondisruptive 14
plan 349
pools 249
process 255, 301, 303, 324
progress 218, 249, 251, 255
reports 25
SAN Boot images 209, 587
status 303
storage migration wizard 208-209
VMware clusters 210
VMware ESX hosts 210
volume copies 303-304
volumes 19
volumes to storage pools 302
wizard 62, 205-206, 215
mirroring
advance mirroring settings 168
host based software 166
remote 2, 8, 16, 36, 120
modes 17, 28, 140, 245, 351
monitoring 15, 128, 348, 352, 481-482, 519, 522
Move to Consistency Group option 416
multipath I/0 134
multipath storage solution 134
multiple paths 42, 586
Multi-target FlashCopy 7
multitiered storage pools 20

N
naming authority string 26
Nearline SAS 14, 234
NETBIOS 488
network management program 31
network time protocol (NTP) 42
Node option 90
nodes 127, 522
adding back to a cluster 44
canisters 4, 11, 38, 40, 50, 90, 336, 339, 433, 446,
522
definitions 4
Ethernet ports 36
LED status 524
overview 522
configuration node canisters 16
Ethernet ports 50
expansion canisters
definition 4

602 Implementing the IBM Storwize V7000 V6.3

FlashCopy mapping states 377
hung 522
I/0 groups 14
internal storage
definition 4
Internet 26
IP addresses 36, 41
names
changing 26
overview 15
pairs 166
partner 15
port1 36
ports 586
quorum disks 18
replacing 522
surviving 12
target ports 283
usage statistics file 25
non-zero contingency 24

o)

object names 18
operations
copy 439, 445
data migration 566
/0 377, 444, 448
IOPS 20
iSCSI 138
nocopy 7
start and stop 378
stop 378
write 377, 439
ordering 379
Overview tab 282, 308
overwritten 373

P

parity strips 17
partnerships 16
clusters 437
managing 451
creating 433, 446, 452
deleting 120
disconnected 456
new 120
states
Fully Configure (Remote Stopped) 437
Fully Configured (Remote Exceeded) 437
Fully Configured (Remote Excluded) 437
Fully Configured Stopped 457, 459
Local Excluded 437
Partially Configured 437
Remote Not Present 437
Stopped 437, 457
stopped 457
passphrases 573
peak loads 447
performance



analyses 483

high performance disk tiers 362, 369-370

definition 16
MDisks 4

/0 346 mirrored 16, 232, 526
impacts 439 overview 16

logs 347 performance 16, 526
monitoring and analysis 481 presets 3, 232, 234, 238
needs 14 types 19

optimized setups 238, 241-242 RAID 0 16, 232-233, 337
pools 324 redundancy 16

requirements 8, 141

statistics 483, 519

storage 346

testing 439
performance optimized setups 239
PHY 5,13, 524-525
physical location 26

RAID 1 16-17, 337
RAID 10 16-17, 232, 337
failure 17
RAID 5 16-17, 233, 242, 337, 369
redundancy 17
RAID 6 16-17, 232, 238, 242, 337
RAID arrays 14, 17, 21, 44, 245, 526

PLOGI 27 goals 16, 526
point in time (PiT) 4, 29, 377, 379, 439 spare 234
copies 7-8, 29, 379 width 242
consistent 8 RAID levels 16, 224, 232, 235, 237, 241-242, 337, 339,
data 378 356, 526
pools redundancy 16
primary 167,170 rebalancing 16, 260, 526
secondary 168, 171 receivers 31
Pools function icon Redbooks website
extended help 264 Contact us xiii
Port Mask field 283 redundancy
port masks 283 access 4
ports arrays 16-17, 229
controller devices 260 boot devices 586
deleting 111 clustered system management 40
FC Host Adapter 133, 138 external storage systems 337
iSCSI 183 fabrics 38, 336, 339
iSCSi 180 hosts 42
node canister 446 inter-switch links 446
offline 287 management access 40
states 287 MDisks 18
power supply 11, 13, 525, 528 paths 588
slots 11 PSUs 528
power supply units (PSU) 11, 13, 528 spare drives 232
removing 564 relationship
P-parity 17 consistent 448
presets 3, 232-234, 237-238, 383—-384, 388, 393 Relationship function icon 475
private keys 570-571, 573, 578 relationships
provisioning background copies 376
capacity 481 cleaning rate 376
storage 484 copy direction 469
public keys 570, 572, 574-575 FlashCopy 29, 374-375, 380
PuTTY 570-571, 573, 576-578, 580 Global Mirror 448
key generators 573 image mode volumes 22
inter-cluster 462
Q Metro Mirror 438, 443
. partnerships 456
Q-parity 17 Remote Copy 444
quorum removing 463
cgndldates 18 stopping 466
disks 5,18 reliability 132, 338
reliability, availability, and serviceability (RAS) 521-522
R remote
RAID clusters 437

Index 603



data mirroring 16

fabric 446

mirroring 2, 8, 36

nodes 446

service 31

storage system 453
Remote Copy

asynchronous 8, 27-28, 433, 439

configuration 433

consistency groups 443-444

creating 473
managing 472

copy services 371

description 433

general guidelines 445

Global Mirror 439

licenses 9, 56, 336

limits 55, 446

link requirements 447

management 433

Metro Mirror 438

nodes 15

partnerships 455

planning 445

synchronous 27-28, 433, 439
Remote Copy menu 119
Remote Copy relationships 29, 119, 306, 437, 444—445,
463, 566

deleting 471, 479

multiple 445

renaming 470

stand-alone 459, 461

starting 468

stopping 466

switching direction 469
Remote Mirroring 44, 120
Remote-Copy Limit option 335
response times 20
restore points 29, 380
Reverse FlashCopy 7, 29, 380-381, 583

RFC3720 26
roles

primary 438
S

SAN Boot 42, 136, 139, 209, 569, 586587
hosts 133
SAN fabrics 12, 14, 25, 42, 210, 481, 484
SAN Volume Controller 3, 510
clusters 570, 574
SCSI
clustered systems 26
commands 25
frontends 377
LUN IDs 587
MDisks 4
SCSIIDs 112,176, 180, 188, 195, 211, 216, 272, 274,
283, 291, 344
secondary
read/write access 467

604 Implementing the IBM Storwize V7000 V6.3

security
features 31
requirements 141
Serial Attached SCSI (SAS) 3-5, 13-14, 37-38, 234,
348, 358, 524-525, 527
connectivity 5, 527
connectors 13
drives 3
initiators 527
interfaces 13
lanes 4
ports 4-5, 12-13, 524-525, 527
service tasks 15
Shutdown Cluster menu 565
Simple Network Management Protocol (SNMP) 31, 43,
128, 522
manager 31
messages 31
settings 31
single points of failure 527
single sign-on 481, 484
single-tiered 19, 348
sites
primary 439, 447
remote 8, 440
secondary 28, 439-440, 447-448
target 438
SMTP server 32,43
shapshots 5, 115, 383, 388, 391, 396
solid-state drives (SSD) 14, 345
arrays 234, 369
capacity 370
Easy Tier 238, 242, 356
Easy Tier presets 234
extents 352
external 362
hot data 352
internal 348
MDisks 368, 526
multiered storage pools 358
optimization 43
performance 345
pools 319
RAID instances 232
response times 345
storage 25
tiers 258, 350
sorting 437, 561
sources 7, 30, 374, 380, 383, 440
data 7
Global and Metro Mirror 352
multiple 29
space warning 267
spare role 229
SSH 45, 122, 570, 573-574, 576
client 570, 576, 578
keys 1283, 570, 574
state information 91
states
consistent 438, 443



fixed 547
link 523
model 444
processes 4
service 524
starting 524
stopped 376, 420
stopping 375, 377
suspended 378
statistics 351, 519
Easy Tier 25
file 362
/0 352, 366
log file 362
performance 483, 519
usage 484
stop 118, 467, 469
command 117, 377
partnerships 456
process 420
storage
primary 43, 453
secondary 453
storage area networks (SAN)
configuration 38, 336
fabric 484
failure 18
planning 483
zoning 150, 283, 286, 446, 586
Storage Bridge Bay (SBB) 10
storage pools
adding capacity 240
adding drives 16
adding internal disks 94
adding MDisks 23
balancing reads 318
capacity 5, 18, 218, 248, 258
changing names 327
clustered systems 19
configured
overview 364
creating 18, 324, 339

data 7
definition 5, 18
deleting 96

Easy Tier 367
management 223, 342
MDisks Groups 245
migrating data 301
migrating volumes 323
multitiered 358, 362
naming 324, 328
overview 223
performance 348
placing attributes 348
removing MDisks 248
single-tiered 364
striped volumes 21
target 302, 323, 348
thin provisioning

definition 5
storage systems
auxiliary 462
external
overview 341
strand 527
definition 5
striping 16
summary reports 25, 349, 503
superuser 43, 54, 510, 535
svctask 581-582
syslog
manager 31
messages 31
protocol 31
syslog messages sender 31
syslog servers 128

T

TO 29

targets 7, 25-26, 184, 197, 352, 374, 380, 383, 401

IP address 197

names 26
TCP
ports 26

temporary storage pool 252

thin provisioned 162, 187, 375
definition 5

thin provisioning 5, 7, 23, 482

thrashing 15

threshold warning 19

tie 18

time-zero copy 29

traffic 141, 143, 145, 157, 185, 348

troubleshooting 30, 44, 229, 521
overview 543

Typical install 491

U

UDP 31

unbalanced 16, 526
unconfigured drives 238
unused 229, 232

updates 28, 260, 373, 379, 438, 440, 448, 536

database transaction 378
drives and enclosures 528
HBA BIOS 133
IBM Storiwze V7000
software 533
network configuration 126
software licenses 129
unmanaged MDisks 260
write operations 439
upgrades
firmware 129
software 521, 533, 536, 540
upper tier 349
usage statistics 25
USB 12, 46, 49-50, 523

Index

605



User Datagram Protocol 31

Vv
VDisks
auxiliary 440
viewing 543
virtual disks 14
Virtual 1/0 Server (VIOS)
scripts 487
virtualization 1-3, 14-15, 20-21, 23, 55, 206, 304, 336,
338-339, 342
volume copies
primary 322
volume copy feature 319
Volume Details window 307
Volume Mirroring 44
Volume Mirroring function 7
volume properties view 293
volumes 4-5,7-8,12,15,17, 21, 23, 30, 102, 104, 106,
115-116, 140, 159, 162, 164, 166, 168-169, 171-173,
175-178, 180, 188, 192, 195, 210-211, 213, 216, 245,
250, 252, 262, 272, 274-276, 291, 294-298, 304, 309,
311-312, 314, 318, 322—-323, 329-330, 346347, 361,
370, 372, 381, 388, 398-399, 401, 561, 586
actions 342
adding a mirrored copy 313
administration 293
auxiliary 30, 437, 440, 446, 459, 462463, 468, 478
boot 586-587
by host
overview 329
by storage pool
overview 324
capacity
per I/O group 30, 446
change 28
clones 389
copies 304, 314, 318-320, 326, 330, 353-354,
367-368, 370
deleting 323
mirrored 321
data placement 346
database 379
definition 5
deleting 306, 323, 484
details 365
discovering 173
Easy Tier 361
entire 373
expanding 24, 301, 318
extents 348
fully allocated 7, 23-24, 162-163
group 343
host 337
hot spots 14
I/0 handling
management 15
image mode 23, 253, 305, 587
iSCSI 197
level 318, 352

606 Implementing the IBM Storwize V7000 V6.3

logical 17, 343
mappings 172, 581
overview 283
master 30, 437, 440, 446, 459, 462-463, 468, 478
maximum size 18
migrating 19, 23-24, 101, 159, 215, 301, 303-304,
349
volume copy feature 319
mirrored 16, 19,23-24,116, 169, 171,218, 321, 352,
526
adding 313
automatic data placement 352
copies 313
creating 167
peak write load 447
validating 321
mirroring 19, 218, 526
modification 293
names 115-116, 220, 325
non-mirrored 24
overview 21
overwritten 561
pairs 445
primary 438-439, 444, 468-469
properties 307-308, 311, 361, 582
overview 308
Remote Copy
master 462
removing 277
renaming 299
secondary 28, 318, 320, 438-439, 444, 448, 469,
476-477
sequential 22, 24, 352
shrinking 300, 315
size 322, 462
shapshots 388
source 7,29-30, 320, 372-375, 377, 379-383, 391,
394,398, 402, 406,410-411, 437—-438, 445, 459, 463,
468
splitting 318, 320
SQL_Database 298
status 325
striped 21, 162
definition 21
target 29, 372-374, 377, 379, 381-383, 391, 395,
402, 404—-407, 409-410, 412, 437-438, 445, 448,
459, 462463
image mode 587
multiple 29
thin-mirror 169
thin-provisioned 7, 23-24, 29, 79, 163—-166, 250,
315, 382-383, 400
expanding 316
uiD 176, 180, 188, 195

w

warning level 267
warning threshold 267, 309
warranty period 32

width 242



Windows 26, 45, 47, 49, 132-138, 174-175, 177-180,
186-187, 368, 485, 487-489, 492, 500, 541, 547, 563,
585-587

timeout value 133-134
wizard 232, 356
working with 547
WWPNs 15, 38, 214, 286, 336, 338—-339

y4

zero contingency 24
zone 38, 132, 206, 212, 221, 336-337, 339, 481
zoning recommendation 446

Index 607



608 Implementing the IBM Storwize V7000 V6.3



g

Redbooks

Implementing the IBM Storwize V7000 V6.3

(1.0” spine)
0.875"<->1.498"
460 <-> 788 pages









Implementing the IBM
Storwize V7000 V6.3

Discover the exciting
latest addition to the
IBM virtualization
family

Get familiar with the
leading edge intuitive
GUI

See how simple IBM
virtualization really is

Continuing its commitment to developing and delivering
industry-leading storage technologies, IBM introduces the IBM
Storwize V7000 solution, an innovative new storage offering that
delivers essential storage efficiency technologies and exceptional ease
of use and performance, all integrated into a compact, modular design
that is offered at a competitive, midrange price.

The IBM Storwize V7000 solution incorporates some of the top IBM
technologies typically found only in enterprise-class storage systems,
raising the standard for storage efficiency in midrange disk systems.
This cutting-edge storage system extends the comprehensive storage
portfolio from IBM and can help change the way organizations address
the ongoing information explosion.

This IBM Redbooks publication introduces the features and functions of
the IBM Storwize V7000 system through several examples. This book
is aimed at pre- and post-sales technical support and marketing,
storage administrators, and will help you understand the architecture
of the Storwize V7000, how to implement it, and take advantage of the
industry leading functions and features.

SG24-7938-01 ISBN 0738436488

W
@

Redhooks.

INTERNATIONAL
TECHNICAL
SUPPORT
ORGANIZATION

BUILDING TECHNICAL
INFORMATION BASED ON
PRACTICAL EXPERIENCE

IBM Redbooks are developed
by the IBM International
Technical Support
Organization. Experts from
IBM, Customers and Partners
from around the world create
timely technical information
based on realistic scenarios.
Specific recommendations
are provided to help you

implement IT solutions more
effectively in your
environment.

For more information:
ibm.com/redbooks



http://www.redbooks.ibm.com/ 
http://www.redbooks.ibm.com/ 
http://www.redbooks.ibm.com/ 

	Go to the current abstract on ibm.com/redbooks
	Front cover
	Contents
	Notices
	Trademarks

	Preface
	The team who wrote this book
	Now you can become a published author, too!
	Comments welcome
	Stay connected to IBM Redbooks

	Summary of changes
	February 2012, Second Edition

	Chapter 1. Overview of the IBM Storwize V7000 system
	1.1 Storage virtualization
	1.2 IBM Storwize V7000 overview
	1.3 IBM Storwize V7000 terminology
	1.3.1 IBM Storwize V7000 models
	1.3.2 IBM Storwize V7000 attributes
	1.3.3 IBM Storwize V7000 functions
	1.3.4 IBM Storwize V7000 licensing

	1.4 IBM Storwize V7000 hardware
	1.4.1 Control enclosure
	1.4.2 Expansion enclosure
	1.4.3 Disk drive types

	1.5 IBM Storwize V7000 components
	1.5.1 Hosts
	1.5.2 Nodes
	1.5.3 I/O groups
	1.5.4 Clustered system
	1.5.5 RAID
	1.5.6 Managed disks
	1.5.7 Quorum disks
	1.5.8 Storage pools
	1.5.9 Volumes
	1.5.10 Thin-provisioned volumes
	1.5.11 Mirrored volumes
	1.5.12 Easy Tier
	1.5.13 iSCSI

	1.6 Advanced copy services
	1.6.1 Synchronous / Asynchronous Remote Copy
	1.6.2 FlashCopy
	1.6.3 Copy Services configuration limits

	1.7 Management and support tools
	1.7.1 IBM Assist On-site and remote service
	1.7.2 Event notifications
	1.7.3 SNMP traps
	1.7.4 Syslog messages
	1.7.5 Call Home email

	1.8 Useful Storwize V7000 websites
	1.8.1 IBM Storwize V7000 learning videos on YouTube


	Chapter 2. Initial configuration
	2.1 Hardware installation planning
	2.2 SAN configuration planning
	2.3 LAN configuration planning
	2.3.1 Management IP address considerations
	2.3.2 Service IP address considerations

	2.4 Host configuration planning
	2.5 Miscellaneous configuration planning
	2.6 System management
	2.6.1 Graphical user interface (GUI)
	2.6.2 Command-line interface

	2.7 First-time setup
	2.8 Initial configuration
	2.8.1 Configure Call Home, email alert, and inventory


	Chapter 3. Graphical user interface overview
	3.1 Overview of IBM Storwize V7000 management software
	3.1.1 Access to the storage management software
	3.1.2 Getting Started window layout
	3.1.3 Navigation
	3.1.4 Multiple selections
	3.1.5 Status Indicators menus

	3.2 Home menu
	3.2.1 Monitoring System menu

	3.3 Monitoring and Troubleshooting menu
	3.3.1 Recommended Actions menu
	3.3.2 Event Log menu
	3.3.3 Support menu

	3.4 Pools menu
	3.4.1 Internal menu
	3.4.2 External menu
	3.4.3 Storage Pools menu
	3.4.4 MDisks menu

	3.5 Volumes menu
	3.5.1 All Volumes menu
	3.5.2 Volumes by Pool menu
	3.5.3 Volumes by Host menu

	3.6 Hosts menu
	3.6.1 All Hosts menu
	3.6.2 Ports by Host menu
	3.6.3 Host Mappings menu

	3.7 Copy Services menu
	3.7.1 FlashCopy menu
	3.7.2 FlashCopy Consistency Group menu
	3.7.3 FlashCopy Mapping menu
	3.7.4 Remote Copy menu
	3.7.5 Partnerships menu

	3.8 Access menu
	3.8.1 Users menu
	3.8.2 Audit Log menu

	3.9 Settings menu
	3.9.1 Network menu
	3.9.2 Event Notification menu
	3.9.3 General menu


	Chapter 4. Host configuration
	4.1 Host attachment overview
	4.2 Preparing the host operating system
	4.2.1 Windows 2008 (R2): Preparing for Fibre Channel attachment
	4.2.2 Windows 2008 R2: Preparing for iSCSI attachment
	4.2.3 VMware ESX: Preparing for Fibre Channel attachment
	4.2.4 VMware ESX: Preparing for iSCSI attachment

	4.3 Creating hosts using the GUI
	4.3.1 Creating Fibre Channel hosts
	4.3.2 Creating iSCSI hosts


	Chapter 5. Basic volume configuration
	5.1 Provisioning storage from IBM Storwize V7000 and making it available to the host
	5.1.1 Creating a generic volume
	5.1.2 Creating a thin-provisioned volume
	5.1.3 Creating a mirrored volume
	5.1.4 Creating a thin-mirror volume

	5.2 Mapping a volume to the host
	5.2.1 Mapping newly created volumes to the host using the wizard

	5.3 Discovering the volumes from the host and specifying multipath settings
	5.3.1 Windows 2008 Fibre Channel volume attachment
	5.3.2 Windows 2008 iSCSI volume attachment
	5.3.3 VMware ESX Fibre Channel attachment
	5.3.4 VMware ESX iSCSI attachment


	Chapter 6. Migration wizard
	6.1 Preparing for data migration
	6.2 Migrating the data using the migration wizard

	Chapter 7. Storage pools
	7.1 Working with internal drives
	7.1.1 Actions on internal drives
	7.1.2 Configuring internal storage

	7.2 Working with MDisks
	7.2.1 Adding MDisks to storage pools
	7.2.2 Importing MDisks
	7.2.3 RAID action for MDisks
	7.2.4 Selecting the tier for MDisks
	7.2.5 Additional actions on MDisks

	7.3 Working with storage pools

	Chapter 8. Advanced host and volume administration
	8.1 Advanced host administration
	8.1.1 Modifying Mappings menu
	8.1.2 Unmapping all volumes from a host
	8.1.3 Renaming
	8.1.4 Deleting a host
	8.1.5 Host properties

	8.2 Adding and deleting host ports
	8.2.1 Adding a host port
	8.2.2 Adding a Fibre Channel port
	8.2.3 Adding an iSCSI host port
	8.2.4 Deleting a host port

	8.3 Host mappings overview
	8.3.1 Unmapping a volume
	8.3.2 Properties (Host)
	8.3.3 Properties (Volume)

	8.4 Advanced volume administration
	8.4.1 Advanced volume functions
	8.4.2 Mapping a volume to a host
	8.4.3 Unmapping volumes from all hosts
	8.4.4 Viewing a host mapped to a volume
	8.4.5 Renaming a volume
	8.4.6 Shrinking a volume
	8.4.7 Expanding a volume
	8.4.8 Migrating a volume to another storage pool
	8.4.9 Exporting to an image mode volume
	8.4.10 Deleting a volume

	8.5 Volume properties
	8.5.1 Overview tab
	8.5.2 Host Maps tab
	8.5.3 Member MDisk tab
	8.5.4 Adding a mirrored volume copy
	8.5.5 Editing thin-provisioned volume properties

	8.6 Advanced volume copy functions
	8.6.1 Thin-provisioned
	8.6.2 Splitting into a new volume
	8.6.3 Validate Volume Copies option
	8.6.4 Delete Copy option
	8.6.5 Migrating volumes using the volume copy features

	8.7 Volumes by storage pool
	8.7.1 Changing the Storage Pool function icon
	8.7.2 Changing the storage pool name

	8.8 Volumes by host
	8.8.1 Renaming a host


	Chapter 9. External storage virtualization
	9.1 Planning for external storage virtualization
	9.1.1 License for external storage virtualization
	9.1.2 SAN configuration planning
	9.1.3 External storage configuration planning
	9.1.4 Guidelines for virtualizing external storage

	9.2 Working with external storage
	9.2.1 Adding external storage
	9.2.2 Managing external storage
	9.2.3 Removing external storage


	Chapter 10. Easy Tier
	10.1 Easy Tier overview
	10.2 Easy Tier for IBM Storwize V7000
	10.2.1 Disk tiers
	10.2.2 Tiered storage pools

	10.3 Easy Tier process
	10.3.1 I/O Monitoring
	10.3.2 Data Placement Advisor
	10.3.3 Data Migration Planner
	10.3.4 Data Migrator
	10.3.5 Easy Tier operating modes
	10.3.6 Easy Tier rules

	10.4 Easy Tier configuration using the GUI
	10.4.1 Creating multitiered pools: Enable Easy Tier
	10.4.2 Downloading Easy Tier I/O measurements

	10.5 Easy Tier configuration using the CLI
	10.5.1 Enabling Easy Tier evaluation mode
	10.5.2 Enabling or disabling Easy Tier on single volumes

	10.6 IBM Storage Tier Advisor Tool
	10.6.1 Creating graphical reports
	10.6.2 STAT reports


	Chapter 11. Copy services
	11.1 FlashCopy
	11.1.1 Business requirements for FlashCopy
	11.1.2 FlashCopy functional overview
	11.1.3 Planning for FlashCopy
	11.1.4 Managing FlashCopy using the GUI
	11.1.5 Managing FlashCopy mapping

	11.2 Volume mirroring and migration options
	11.2.1 Managing Volume Mirror and migration with the GUI

	11.3 Remote Copy
	11.3.1 Remote Copy concepts
	11.3.2 Global Mirror with Change Volumes
	11.3.3 Remote Copy planning

	11.4 Troubleshooting Remote Copy
	11.4.1 1920 error
	11.4.2 1720 error

	11.5 Managing Remote Copy using the GUI
	11.5.1 Managing cluster partnerships
	11.5.2 Deleting a partnership
	11.5.3 Managing a Remote Copy consistency group


	Chapter 12. IBM Tivoli Storage Productivity Center
	12.1 Tivoli Storage Productivity Center overview
	12.1.1 IBM Tivoli Storage Productivity Center for Disk Midrange Edition

	12.2 Tivoli Storage Productivity Center architecture
	12.2.1 Data Server
	12.2.2 Device Server
	12.2.3 IBM Tivoli Integrated Portal
	12.2.4 Tivoli Storage Productivity Center for Replication
	12.2.5 IBM DB2 Database
	12.2.6 Agents
	12.2.7 Interfaces

	12.3 Preparing Windows to install Tivoli Storage Productivity Center
	12.3.1 Installation overview
	12.3.2 Product code layout
	12.3.3 Pre-installation steps for Windows

	12.4 Installing Tivoli Storage Productivity Center components
	12.5 Connecting Tivoli Storage Productivity Center to an IBM Storwize V7000 system
	12.6 Administering and reporting an IBM Storwize V7000 system through Tivoli Storage Productivity Center
	12.6.1 Basic configuration and administration
	12.6.2 Report generation


	Chapter 13. RAS, monitoring, and troubleshooting for an IBM Storwize V7000 system
	13.1 Reliability, availability, and serviceability on the IBM Storwize V7000 system
	13.1.1 Node canisters
	13.1.2 Disk subsystem
	13.1.3 Power

	13.2 Configuration backup procedure
	13.2.1 Generating a configuration backup using the CLI
	13.2.2 Downloading a configuration backup using the GUI

	13.3 Software upgrade
	13.4 Critical Fix Notification feature
	13.5 Monitoring host paths to the IBM Storwize V7000 system
	13.6 Monitoring overview
	13.7 Manipulating the event log and recommended actions grid
	13.8 Recommended Actions menu: Details
	13.9 Audit Log tab
	13.10 Collecting support information
	13.11 Shutting down an IBM Storwize V7000 system
	13.11.1 Shutting down using the GUI
	13.11.2 Shutting down using the command-line interface
	13.11.3 Shutting down and powering on an IBM Storwize V7000 infrastructure
	13.11.4 Shutting down
	13.11.5 Powering on


	Appendix A. CLI setup and SAN Boot
	Command-line interface
	Basic setup
	Example commands

	SAN Boot
	Enabling SAN Boot for Windows
	Enabling SAN Boot for VMware
	Windows SAN Boot migration


	Related publications
	IBM Redbooks
	Other publications
	Online resources
	Help from IBM

	Index
	Back cover

